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Zinc phosphide 
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64 FR 17510, Apr. 12, 1999]
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issued under sec. 108, 68 Stat. 939, as amended 
(42 U.S.C. 2138). Sections 50.23, 50.35, 50.55, 
and 50.56 also issued under sec. 185, 68 Stat. 
955 (42 U.S.C. 2235). Sections 50.33a, 50.55a and 
Appendix Q also issued under sec. 102, Pub. L. 
91–190, 83 Stat. 853 (42 U.S.C. 4332). Sections 
50.34 and 50.54 also issued under sec. 204, 88 
Stat. 1245 (42 U.S.C. 5844). Sections 50.58, 
50.91, and 50.92 also issued under Pub. L. 97–
415, 96 Stat. 2073 (42 U.S.C. 2239). Section 50.78 
also issued under sec. 122, 68 Stat. 939 (42 
U.S.C. 2152). Sections 50.80—50.81 also issued 
under sec. 184, 68 Stat. 954, as amended (42 
U.S.C. 2234). Appendix F also issued under 
sec. 187, 68 Stat. 955 (42 U.S.C. 2237).

SOURCE: 21 FR 355, Jan. 19, 1956, unless oth-
erwise noted.

GENERAL PROVISIONS

§ 50.1 Basis, purpose, and procedures 
applicable. 

The regulations in this part are pro-
mulgated by the Nuclear Regulatory 
Commission pursuant to the Atomic 
Energy Act of 1954, as amended (68 
Stat. 919), and Title II of the Energy 
Reorganization Act of 1974 (88 Stat. 
1242), to provide for the licensing of 
production and utilization facilities. 
This part also gives notice to all per-
sons who knowingly provide to any li-
censee, applicant, contractor, or sub-
contractor, components, equipment, 
materials, or other goods or services, 
that relate to a licensee’s or appli-
cant’s activities subject to this part, 
that they may be individually subject 
to NRC enforcement action for viola-
tion of § 50.5. 

[63 FR 1897, Jan. 13, 1998]

§ 50.2 Definitions. 
As used in this part, 
Act means the Atomic Energy Act of 

1954 (68 Stat. 919) including any amend-
ments thereto. 

Alternate ac source means an alter-
nating current (ac) power source that 
is available to and located at or nearby 
a nuclear power plant and meets the 
following requirements: 

(1) Is connectable to but not nor-
mally connected to the offsite or onsite 
emergency ac power systems; 

(2) Has minimum potential for com-
mon mode failure with offsite power or 
the onsite emergency ac power sources; 

(3) Is available in a timely manner 
after the onset of station blackout; and 

(4) Has sufficient capacity and reli-
ability for operation of all systems re-
quired for coping with station blackout 
and for the time required to bring and 
maintain the plant in safe shutdown 
(non-design basis accident). 

Atomic energy means all forms of en-
ergy released in the course of nuclear 
fission or nuclear transformation. 

Atomic weapon means any device uti-
lizing atomic energy, exclusive of the 
means for transporting or propelling 
the device (where such means is a sepa-
rable and divisible part of the device), 
the prinicipal purpose of which is for 
use as, or for development of, a weap-
on, a weapon prototype, or a weapon 
test device. 

Basic component means, for the pur-
poses of § 50.55(e) of this chapter: 

(1) When applied to nuclear power re-
actors, any plant structure, system, 
component, or part thereof necessary 
to assure 

(i) The integrity of the reactor cool-
ant pressure boundary, 

(ii) The capability to shut down the 
reactor and maintain it in a safe shut-
down condition, or 

(iii) The capability to prevent or 
mitigate the consequences of accidents 
which could result in potential offsite 
exposures comparable to those referred 
to in § 50.34(a)(1), § 50.67(b)(2), or § 100.11 
of this chapter, as applicable. 

(2) When applied to other types of fa-
cilities or portions of such facilities for 
which construction permits are issued 
under § 50.23, a component, structure, 
system or part thereof that is directly 
procured by the construction permit 
holder for the facility subject to the 
regulations of this part and in which a 
defect or failure to comply with any 
applicable regulation in this chapter, 
order, or license issued by the Commis-
sion could create a substantial safety 
hazard. 

(3) In all cases, basic component in-
cludes safety related design, analysis, 
inspection, testing, fabrication, re-
placement parts, or consulting services 
that are associated with the compo-
nent hardware, whether these services 
are performed by the component sup-
plier or other supplier. 

By–product material means any radio-
active material (except special nuclear 
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material) yielded in or made radio-
active by exposure to the radiation in-
cident to the process of producing or 
utilizing special nuclear material. 

Certified fuel handler means, for a nu-
clear power reactor facility, a non-li-
censed operator who has qualified in 
accordance with a fuel handler training 
program approved by the Commission. 

Commission means the Nuclear Regu-
latory Commission or its duly author-
ized representatives. 

Committed dose equivalent means the 
dose equivalent to organs or tissues of 
reference that will be received from an 
intake of radioactive material by an 
individual during the 50-year period 
following the intake. 

Committed effective dose equivalent is 
the sum of the products of the 
weighting factors applicable to each of 
the body organs or tissues that are ir-
radiated and the committed dose 
equivalent to these organs or tissues. 

Common defense and security means 
the common defense and security of 
the United States. 

Construction or constructing means, 
for the purposes of § 50.55(e), the anal-
ysis, design, manufacture, fabrication, 
quality assurance, placement, erection, 
installation, modification, inspection, 
or testing of a facility or activity 
which is subject to the regulations in 
this part and consulting services re-
lated to the facility or activity that 
are safety related. 

Controls when used with respect to 
nuclear reactors means apparatus and 
mechanisms, the manipulation of 
which directly affects the reactivity or 
power level of the reactor. 

Controls when used with respect to 
any other facility means apparatus and 
mechanisms, the manipulation of 
which could affect the chemical, phys-
ical, metallurgical, or nuclear process 
of the facility in such a manner as to 
affect the protection of health and 
safety against radiation. 

Cost of service regulation means the 
traditional system of rate regulation, 
or similar regulation, including ‘‘price 
cap’’ or ‘‘incentive’’ regulation, in 
which a rate regulatory authority gen-
erally allows an electric utility to 
charge its customers the reasonable 
and prudent costs of providing elec-
tricity services, including capital, op-

erations, maintenance, fuel, decommis-
sioning, and other costs required to 
provide such services. 

Decommission means to remove a fa-
cility or site safely from service and 
reduce residual radioactivity to a level 
that permits— 

(1) Release of the property for unre-
stricted use and termination of the li-
cense; or 

(2) Release of the property under re-
stricted conditions and termination of 
the license. 

Deep-dose equivalent, which applies to 
external whole-body exposure, is the 
dose equivalent at a tissue depth of 1 
cm (1000mg/cm2). 

Defect means, for the purposes of 
§ 50.55(e) of this chapter: 

(1) A deviation in a basic component 
delivered to a purchaser for use in a fa-
cility or activity subject to a construc-
tion permit under this part, if on the 
basis of an evaluation, the deviation 
could create a substantial safety haz-
ard; or 

(2) The installation, use, or operation 
of a basic component containing, a de-
fect as defined in paragraph (1) of this 
definition; or 

(3) A deviation in a portion of a facil-
ity subject to the construction permit 
of this part provided the deviation 
could, on the basis of an evaluation, 
create a substantial safety hazard. 

Department and Department of Energy 
means the Department of Energy es-
tablished by the Department of Energy 
Organization Act (Pub. L. 95–91, 91 
Stat. 565, 42 U.S.C. 7101 et seq.), to the 
extent that the department, or its duly 
authorized representatives, exercises 
functions formerly vested in the Atom-
ic Energy Commission, its Chairman, 
members, officers and components and 
transferred to the U.S. Energy Re-
search and Development Administra-
tion and to the Administrator thereof 
pursuant to sections 104 (b), (c) and (d) 
of the Energy Reorganization Act of 
1974 (Pub. L. 93–438, 88 Stat. 1233 at 1237, 
42 U.S.C. 5814) and retransferred to the 
Secretary of Energy pursuant to sec-
tion 301(a) of the Department of Energy 
Organization Act (Pub. L. 95–91, 91 
Stat. 565 at 577–578, 42 U.S.C. 7151). 

Design bases means that information 
which identifies the specific functions 
to be performed by a structure, system, 
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or component of a facility, and the spe-
cific values or ranges of values chosen 
for controlling parameters as reference 
bounds for design. These values may be 
(1) restraints derived from generally 
accepted ‘‘state of the art’’ practices 
for achieving functional goals, or (2) re-
quirements derived from analysis 
(based on calculation and/or experi-
ments) of the effects of a postulated ac-
cident for which a structure, system, 
or component must meet its functional 
goals. 

Deviation means, for the purposes of 
§ 50.55(e) of this chapter, a departure 
from the technical or quality assurance 
requirements defined in procurement 
documents, safety analysis report, con-
struction permit, or other documents 
provided for basic components in-
stalled in a facility subject to the regu-
lations of this part. 

Director means, for the purposes of 
§ 50.55(e) of this chapter, an individual, 
appointed or elected according to law, 
who is authorized to manage and direct 
the affairs of a corporation, partner-
ship or other entity. 

Discovery means, for the purposes of 
§ 50.55(e) of this chapter, the comple-
tion of the documentation first identi-
fying the existence of a deviation or 
failure to comply potentially associ-
ated with a substantial safety hazard 
within the evaluation procedures dis-
cussed in § 50.55(e)(1). 

Electric utility means any entity that 
generates or distributes electricity and 
which recovers the cost of this elec-
tricity, either directly or indirectly, 
through rates established by the entity 
itself or by a separate regulatory au-
thority. Investor–owned utilities, in-
cluding generation or distribution sub-
sidiaries, public utility districts, mu-
nicipalities, rural electric coopera-
tives, and State and Federal agencies, 
including associations of any of the 
foregoing, are included within the 
meaning of ‘‘electric utility.’’

Evaluation means, for the purposes of 
§ 50.55(e) of this chapter, the process of 
determining whether a particular devi-
ation could create a substantial safety 
hazard or determining whether a fail-
ure to comply is associated with a sub-
stantial safety hazard. 

Exclusion area means that area sur-
rounding the reactor, in which the re-

actor licensee has the authority to de-
termine all activities including exclu-
sion or removal of personnel and prop-
erty from the area. This area may be 
traversed by a highway, railroad, or 
waterway, provided these are not so 
close to the facility as to interfere with 
normal operations of the facility and 
provided appropriate and effective ar-
rangements are made to control traffic 
on the highway, railroad, or waterway, 
in case of emergency, to protect the 
public health and safety. Residence 
within the exclusion area shall nor-
mally be prohibited. In any event, resi-
dents shall be subject to ready removal 
in case of necessity. Activities unre-
lated to operation of the reactor may 
be permitted in an exclusion area 
under appropriate limitations, pro-
vided that no significant hazards to the 
public health and safety will result. 

Federal Government funding for conver-
sion means funds appropriated to the 
Department of Energy or to any other 
Federal Agency to pay directly to or to 
reimburse non-power reactor licensees 
for costs attendant to conversion. 

Federal licensee means any NRC li-
censee, the obligations of which are 
guaranteed by and supported by the 
full faith and credit of the United 
States Government. 

Fuel acceptable to the Commission 
means that the fuel replacing the exist-
ing HEU fuel in a specific non-power 
reactor (1) meets the operating require-
ments of the existing license or, 
through appropriate NRC safety review 
and approval, can be used in a manner 
which protects public health and safety 
and promotes the common defense and 
security; and (2) meets the Commis-
sion’s policy of limiting, to the max-
imum extent possible, the use of HEU 
fuel in that reactor. 

Government agency means any execu-
tive department, commission, inde-
pendent establishment, corporation, 
wholly or partly owned by the United 
States of America which is an instru-
mentality of the United States, or any 
board, bureau, division, service, office, 
officer, authority, administration, or 
other establishment in the executive 
branch of the Government. 

Highly enriched uranium (HEU) fuel 
means fuel in which the weight percent 
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of U–235 in the uranium is 20% or great-
er. Target material, special instrumen-
tation, or experimental devices using 
HEU are not included. 

Incentive regulation means the system 
of rate regulation in which a rate regu-
latory authority establishes rates that 
an electric generator may charge its 
customers that are based on specified 
performance factors, in addition to 
cost-of-service factors. 

Low enriched uranium (LEU) fuel 
means fuel in which the weight percent 
of U–235 in the uranium is less than 
20%. 

Low population zone means the area 
immediately surrounding the exclusion 
area which contains residents, the 
total number and density of which are 
such that there is a reasonable prob-
ability that appropriate protective 
measures could be taken in their behalf 
in the event of a serious accident. 
These guides do not specify a permis-
sible population density or total popu-
lation within this zone because the sit-
uation may vary from case to case. 
Whether a specific number of people 
can, for example, be evacuated from a 
specific area, or instructed to take 
shelter, on a timely basis will depend 
on many factors such as location, num-
ber and size of highways, scope and ex-
tent of advance planning, and actual 
distribution of residents within the 
area. 

Major decommissioning activity means, 
for a nuclear power reactor facility, 
any activity that results in permanent 
removal of major radioactive compo-
nents, permanently modifies the struc-
ture of the containment, or results in 
dismantling components for shipment 
containing greater than class C waste 
in accordance with § 61.55 of this chap-
ter. 

Major radioactive components means, 
for a nuclear power reactor facility, 
the reactor vessel and internals, steam 
generators, pressurizers, large bore re-
actor coolant system piping, and other 
large components that are radioactive 
to a comparable degree. 

Non-bypassable charges mean those 
charges imposed over an established 
time period by a Government authority 
that affected persons or entities are re-
quired to pay to cover costs associated 
with the decommissioning of a nuclear 

power plant. Such charges include, but 
are not limited to, wire charges, 
stranded cost charges, transition 
charges, exit fees, other similar 
charges, or the securitized proceeds of 
a revenue stream. 

Non-power reactor means a research 
or test reactor licensed under §§ 50.21(c) 
or 50.22 of this part for research and de-
velopment. 

Notification means the telephonic 
communication to the NRC Operations 
Center or written transmittal of infor-
mation to the NRC Document Control 
Desk. 

Nuclear reactor means an apparatus, 
other than an atomic weapon, designed 
or used to sustain nuclear fission in a 
self-supporting chain reaction. 

Permanent cessation of operation(s) 
means, for a nuclear power reactor fa-
cility, a certification by a licensee to 
the NRC that it has permanently 
ceased or will permanently cease reac-
tor operation(s), or a final legally ef-
fective order to permanently cease op-
eration(s) has come into effect. 

Permanent fuel removal means, for a 
nuclear power reactor facility, a cer-
tification by the licensee to the NRC 
that it has permanently removed all 
fuel assemblies from the reactor vessel. 

Person means (1) any individual, cor-
poration, partnership, firm, associa-
tion, trust, estate, public or private in-
stitution, group, government agency 
other than the Commission or the De-
partment, except that the Department 
shall be considered a person to the ex-
tent that its facilities are subject to 
the licensing and related regulatory 
authority of the Commission pursuant 
to section 202 of the Energy Reorga-
nization Act of 1974, any State or any 
political subdivision of, or any polit-
ical entity within a State, any foreign 
government or nation or any political 
subdivision of any such government or 
nation, or other entity; and (2) any 
legal successor, representative, agent, 
or agency of the foregoing. 

Price-cap regulation means the system 
of rate regulation in which a rate regu-
latory authority establishes rates that 
an electric generator may charge its 
customers that are based on a specified 
maximum price of electricity. 

Procurement document means, for the 
purposes of § 50.55(e) of this chapter, a 
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contract that defines the requirements 
which facilities or basic components 
must meet in order to be considered ac-
ceptable by the purchaser. 

Produce, when used in relation to spe-
cial nuclear material, means (1) to 
manufacture, make, produce, or refine 
special nuclear material; (2) to sepa-
rate special nuclear material from 
other substances in which such mate-
rial may be contained; or (3) to make 
or to produce new special nuclear ma-
terial. 

Production facility means: 
(1) Any nuclear reactor designed or 

used primarily for the formation of 
plutonium or uranium–233; or 

(2) Any facility designed or used for 
the separation of the isotopes of pluto-
nium, except laboratory scale facilities 
designed or used for experimental or 
analytical purposes only; or 

(3) Any facility designed or used for 
the processing of irradiated materials 
containing special nuclear material, 
except (i) laboratory scale facilities de-
signed or used for experimental or ana-
lytical purposes, (ii) facilities in which 
the only special nuclear materials con-
tained in the irradiated material to be 
processed are uranium enriched in the 
isotope U–235 and plutonium produced 
by the irradiation, if the material proc-
essed contains not more than 10¥6 
grams of plutonium per gram of U–235 
and has fission product activity not in 
excess of 0.25 millicuries of fission 
products per gram of U–235, and (iii) fa-
cilities in which processing is con-
ducted pursuant to a license issued 
under parts 30 and 70 of this chapter, or 
equivalent regulations of an Agree-
ment State, for the receipt, possession, 
use, and transfer of irradiated special 
nuclear material, which authorizes the 
processing of the irradiated material 
on a batch basis for the separation of 
selected fission products and limits the 
process batch to not more than 100 
grams of uranium enriched in the iso-
tope 235 and not more than 15 grams of 
any other special nuclear material. 

Reactor coolant pressure boundary 
means all those pressure-containing 
components of boiling and pressurized 
water-cooled nuclear power reactors, 
such as pressure vessels, piping, pumps, 
and valves, which are: 

(1) Part of the reactor coolant sys-
tem, or 

(2) Connected to the reactor coolant 
system, up to and including any and all 
of the following: 

(i) The outermost containment isola-
tion valve in system piping which pene-
trates primary reactor containment, 

(ii) The second of two valves nor-
mally closed during normal reactor op-
eration in system piping which does 
not penetrate primary reactor contain-
ment, 

(iii) The reactor coolant system safe-
ty and relief valves. 
For nuclear power reactors of the di-
rect cycle boiling water type, the reac-
tor coolant system extends to and in-
cludes the outermost containment iso-
lation valve in the main steam and 
feedwater piping. 

Research and development means (1) 
theoretical analysis, exploration, or 
experimentation; or (2) the extension of 
investigative findings and theories of a 
scientific or technical nature into 
practical application for experimental 
and demonstration purposes, including 
the experimental production and test-
ing of models, devices, equipment, ma-
terials, and processes. 

Responsible officer means, for the pur-
poses of § 50.55(e) of this chapter, the 
president, vice-president, or other indi-
vidual in the organization of a corpora-
tion, partnership, or other entity who 
is vested with executive authority over 
activities subject to this part. 

Restricted Data means all data con-
cerning (1) design, manufacture, or uti-
lization of atomic weapons; (2) the pro-
duction of special nuclear material; or 
(3) the use of special nuclear material 
in the production of energy, but shall 
not include data declassified or re-
moved from the Restricted Data cat-
egory pursuant to section 142 of the 
Act. 

Safe shutdown (non-design basis acci-
dent (non-DBA)) for station blackout 
means bringing the plant to those 
shutdown conditions specified in plant 
technical specifications as Hot Stand-
by or Hot Shutdown, as appropriate 
(plants have the option of maintaining 
the RCS at normal operating tempera-
tures or at reduced temperatures). 

Safety-related structures, systems and 
components means those structures, 
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systems and components that are re-
lied upon to remain functional during 
and following design basis events to as-
sure: 

(1) The integrity of the reactor cool-
ant pressure boundary 

(2) The capability to shut down the 
reactor and maintain it in a safe shut-
down condition; or 

(3) The capability to prevent or miti-
gate the consequences of accidents 
which could result in potential offsite 
exposures comparable to the applicable 
guideline exposures set forth in 
§ 50.34(a)(1) or § 100.11 of this chapter, as 
applicable. 

Source material means source mate-
rial as defined in subsection 11z. of the 
Act and in the regulations contained in 
part 40 of this chapter. 

Source term refers to the magnitude 
and mix of the radionuclides released 
from the fuel, expressed as fractions of 
the fission product inventory in the 
fuel, as well as their physical and 
chemical form, and the timing of their 
release. 

Special nuclear material means (1) plu-
tonium, uranium-233, uranium enriched 
in the isotope-233 or in the isotope-235, 
and any other material which the Com-
mission, pursuant to the provisions of 
section 51 of the act, determines to be 
special nuclear material, but does not 
include source material; or (2) any ma-
terial artificially enriched by any of 
the foregoing, but does not include 
source material. 

Station blackout means the complete 
loss of alternating current (ac) electric 
power to the essential and nonessential 
switchgear buses in a nuclear power 
plant (i.e., loss of offsite electric power 
system concurrent with turbine trip 
and unavailability of the onsite emer-
gency ac power system). Station black-
out does not include the loss of avail-
able ac power to buses fed by station 
batteries through inverters or by alter-
nate ac sources as defined in this sec-
tion, nor does it assume a concurrent 
single failure or design basis accident. 
At single unit sites, any emergency ac 
power source(s) in excess of the number 
required to meet minimum redundancy 
requirements (i.e., single failure) for 
safe shutdown (non-DBA) is assumed to 
be available and may be designated as 
an alternate power source(s) provided 

the applicable requirements are met. 
At multi-unit sites, where the com-
bination of emergency ac power 
sources exceeds the minimum redun-
dancy requirements for safe shutdown 
(non-DBA) of all units, the remaining 
emergency ac power sources may be 
used as alternate ac power sources pro-
vided they meet the applicable require-
ments. If these criteria are not met, 
station blackout must be assumed on 
all the units. 

Substantial safety hazard means, for 
the purposes of § 50.55(e) of this chap-
ter, a loss of safety function to the ex-
tent that there is a major reduction in 
the degree of protection provided to 
public health and safety for any facil-
ity or activity authorized by the con-
struction permit issued under this 
part. 

Testing facility means a nuclear reac-
tor which is of a type described in 
§ 50.21(c) of this part and for which an 
application has been filed for a license 
authorizing operation at: 

(1) A thermal power level in excess of 
10 megawatts; or 

(2) A thermal power level in excess of 
1 megawatt, if the reactor is to con-
tain: 

(i) A circulating loop through the 
core in which the applicant proposes to 
conduct fuel experiments; or 

(ii) A liquid fuel loading; or 
(iii) An experimental facility in the 

core in excess of 16 square inches in 
cross-section. 

Total effective dose equivalent (TEDE) 
means the sum of the deep-dose equiva-
lent (for external exposures) and the 
committed effective dose equivalent 
(for internal exposures). 

Unique purpose means a project, pro-
gram, or commercial activity which 
cannot reasonably be accomplished 
without the use of HEU fuel, and may 
include: (1) A specific experiment, pro-
gram, or commercial activity (typi-
cally long-term) that significantly 
serves the U.S. national interest and 
cannot be accomplished without the 
use of HEU fuel; (2) Reactor physics or 
reactor development based explicitly 
on the use of HEU fuel; (3) Research 
projects based on neutron flux levels or 
spectra attainable only with HEU fuel; 
or (4) A reactor core of special design 
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that could not perform its intended 
function without using HEU fuel. 

United States, when used in a geo-
graphical sense, includes Puerto Rico 
and all territories and possessions of 
the United States. 

Utilization facility means any nuclear 
reactor other than one designed or used 
primarily for the formation of pluto-
nium or U–233.

NOTE: Pursuant to subsections 11v. and 
11cc., respectively, of the Act, the Commis-
sion may from time to time add to, or other-
wise alter, the foregoing definitions of pro-
duction and utilization facility. It may also 
include as a facility an important compo-
nent part especially designed for a facility, 
but has not at this time included any compo-
nent parts in the definitions.

[21 FR 355, Jan. 19, 1956]

EDITORIAL NOTE: For FEDERAL REGISTER ci-
tations affecting § 50.2, see the List of CFR 
Sections Affected, which appears in the 
Finding Aids section of the printed volume 
and on GPO Access.

§ 50.3 Interpretations. 

Except as specifically authorized by 
the Commission in writing, no inter-
pretation of the meaning of the regula-
tions in this part by any officer or em-
ployee of the Commission other than a 
written interpretation by the General 
Counsel will be recognized to be bind-
ing upon the Commission.

§ 50.4 Written communications. 

(a) Address requirements. The signed 
original of all correspondence, reports, 
applications, and other written com-
munications from the applicant or li-
censee to the Nuclear Regulatory Com-
mission concerning the regulations in 
this part or individual license condi-
tions must be addressed to the U.S. Nu-
clear Regulatory Commission, ATTN: 
Document Control Desk, Washington, 
DC 20555. 

(b) Distribution requirements. Copies of 
all correspondence, reports, and other 
written communications concerning 
the regulations in this part or indi-
vidual license conditions must be sub-
mitted to the Nuclear Regulatory Com-
mission at the locations and in the 
quantities set forth below (addresses 
for the NRC Regional Offices are listed 
in appendix D of part 20 of this chap-
ter). 

(1) Applications for amendment of per-
mits and licenses; reports; and other com-
munications. All written communica-
tions (including responses to: generic 
letters, bulletins, information notices, 
inspection reports, and miscellaneous 
requests for additional information), 
that are required of holders of oper-
ating licenses or construction permits 
issued pursuant to this part, must be 
submitted as follows, except as other-
wise specified in paragraphs (b)(2) 
through (b)(7) of this section: the 
signed original to the Nuclear Regu-
latory Commission, Document Control 
Desk, Washington, DC 20555, one copy 
to the appropriate Regional Office, and 
one copy to the appropriate NRC Resi-
dent Inspector, if one has been assigned 
to the site of the facility. 

(2) Applications for permits and li-
censes, and amendments to applications. 
Applications for construction permits, 
applications for operating licenses and 
amendments to either type of applica-
tion must be submitted as follows, ex-
cept as otherwise specified in para-
graphs (b)(3) through (b)(7) of this sec-
tion. 

(i) Applications for licenses for facili-
ties described in § 50.21 (a) and (c) and 
amendments to these applications: The 
signed original must be sent to the Nu-
clear Regulatory Commission. Docu-
ment Control Desk, Washington, DC 
20555 and one copy to the appropriate 
Regional Office. 

(ii) Applications for permits and li-
censes for facilities described in 
§ 50.21(b) or § 50.22, and amendments to 
these applications: the signed original 
and 37 copies must be sent to the Nu-
clear Regulatory Commission, Docu-
ment Control Desk, Washington, DC 
20555, one copy to the appropriate Re-
gional Office, and one copy to the ap-
propriate NRC Resident Inspector, if 
one has been assigned to the site of the 
facility. 

(3) Acceptance review application. 
Written communications required for 
an application for determination of 
suitability for docketing pursuant to 
§ 50.30(a)(6) must be submitted as fol-
lows: the signed original and 13 copies 
to the Nuclear Regulatory Commis-
sion, Document Control Desk, Wash-
ington, DC 20555 and one copy to the 
appropriate Regional Office. 
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(4) Security plan and related submittals. 
Written communications, as defined in 
paragraphs (b)(4) (i) through (iv) of this 
section must be submitted as follows: 
The signed original and three copies to 
the Nuclear Regulatory Commission, 
Document Control Desk, Washington, 
DC 20555, and two copies to the appro-
priate Regional Office; 

(i) Physical security plan pursuant to 
§ 50.34; 

(ii) Safeguards contingency plan pur-
suant to § 50.34; 

(iii) Change to security plan, guard 
training and qualification plan, or safe-
guards contingency plan made without 
prior Commission approval pursuant to 
§ 50.54(p); 

(iv) Application for amendment of 
physical security plan, guard training 
and qualification plan, or safeguards 
contingency plan pursuant to § 50.90. 

(5) Emergency plan and related submit-
tals. Written communications as de-
fined in paragraphs (b)(5)(i) through 
(iii) in this section, must be submitted 
as follows: the signed original to the 
Nuclear Regulatory Commission, Docu-
ment Control Desk, Washington, DC 
20555, two copies to the appropriate Re-
gional Office, and one copy to the ap-
propriate NRC Resident Inspector if 
one has been assigned to the site of the 
facility. 

(i) Emergency plan pursuant to 
§ 50.34; 

(ii) Change to an emergency plan pur-
suant to § 50.54(q); 

(iii) Emergency implementing proce-
dures pursuant to appendix E.V of this 
part. 

(6) Updated FSAR. An updated Final 
Safety Analysis Report (FSAR) or re-
placement pages, pursuant to § 50.71(e) 
must be submitted as follows: the 
signed original and 10 copies to the Nu-
clear Regulatory Commission, Docu-
ment Control Desk, Washington, DC 
20555, one copy to the appropriate Re-
gional Office, and one copy to the ap-
propriate NRC Resident Inspector if 
one has been assigned to the site of the 
facility. 

(7) Quality assurance related submit-
tals. (i) A change to the Safety Anal-
ysis Report quality assurance program 
description pursuant to § 50.54(a)(3) or 
§ 50.55(f)(3), or a change to a licensee’s 
NRC-accepted quality assurance top-

ical report pursuant to § 50.54(a)(3) or 
§ 50.55(f)(3), must be submitted as fol-
lows: the signed original to the Nuclear 
Regulatory Commission, Document 
Control Desk, Washington, DC 20555, 
one copy to the appropriate Regional 
Office, and one copy to the appropriate 
NRC Resident Inspector if one has been 
assigned to the site of the facility. 

(ii) A change to an NRC-accepted 
quality assurance topical report from 
nonlicensees (i.e., architect/engineers, 
NSSS suppliers, fuel suppliers, con-
structors, etc.) must be submitted as 
follows: one signed original to the Nu-
clear Regulatory Commission, Docu-
ment Control Desk, Washington, DC 
20555. 

(8) Certification of permanent cessation 
of operations. The licensee’s certifi-
cation of permanent cessation of oper-
ations, pursuant to § 50.82(a)(1), must 
state the date on which operations 
have ceased or will cease, and the 
signed and notarized original must be 
submitted to: The Nuclear Regulatory 
Commission, Document Control Desk, 
Washington, DC 20555–0001. 

(9) Certification of permanent fuel re-
moval. The licensee’s certification of 
permanent fuel removal, pursuant to 
§ 50.82(a)(1), must state the date on 
which the fuel was removed from the 
reactor vessel and the disposition of 
the fuel, and the signed and notarized 
original must be submitted to: The Nu-
clear Regulatory Commission, Docu-
ment Control Desk, Washington, DC 
20555–0001. 

(c) Form of communications. All copies 
submitted to meet the requirements 
set forth in paragraph (b) of this sec-
tion must be typewritten, printed or 
otherwise reproduced in permanent 
form on unglazed paper. Exceptions to 
these requirements may be granted for 
the submittal of micrographic, photo-
graphic, or electronic forms. Prior to 
making any submittal in other than 
paper form, the applicant or licensee 
must contact the Information and 
Records Management Branch, Nuclear 
Regulatory Commission, Washington, 
DC 20555, telephone (301) 415–7230, to ob-
tain specifications, copy requirements, 
and prior approval. 

(d) Delivery of communications. Writ-
ten communications may be delivered 
to the Document Control Desk at 11555 
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Rockville Pike, Rockville, Maryland 
between the hours of 8:15 a.m. and 4:00 
p.m. Eastern Time. If a submittal due 
date falls on Saturday, Sunday, or Fed-
eral holiday, the next Federal working 
day becomes the official due date. 

(e) Regulation governing submission. 
Licensees and applicants submitting 
correspondence, reports, and other 
written communications pursuant to 
the regulations of this part are re-
quested but not required to cite when-
ever practical, in the upper right cor-
ner of the first page of the submittal, 
the specific regulation or other basis, 
requiring submission. 

(f) Conflicting requirements. The com-
munications requirements contained in 
this section and §§ 50.12, 50.30, 50.36, 
50.36a. 50.44, 50.49, 50.54, 50.55, 50.55a, 
50.59, 50.62, 50.71, 50.73, 50.82, 50.90, and 
50.91 supersede and replace all existing 
requirements in any license conditions 
or technical specifications in effect on 
January 5, 1987. Exceptions to these re-
quirements must be approved by the 
Information and Records Management 
Branch, Nuclear Regulatory Commis-
sion, Washington, DC 20555, Telephone 
(301) 415–7230. 

[51 FR 40306, Nov. 6, 1986, as amended at 52 
FR 31611, Aug. 21, 1987; 53 FR 6139, Mar. 1, 
1988; 60 FR 24551, May 9, 1995; 61 FR 39298, 
July 29, 1996]

§ 50.5 Deliberate misconduct. 
(a) Any licensee, applicant for a li-

cense, employee of a licensee or appli-
cant; or any contractor (including a 
supplier or consultant), subcontractor, 
employee of a contractor or subcon-
tractor of any licensee or applicant for 
a license, who knowingly provides to 
any licensee, applicant, contractor, or 
subcontractor, any components, equip-
ment, materials, or other goods or 
services that relate to a licensee’s or 
applicant’s activities in this part, may 
not: 

(1) Engage in deliberate misconduct 
that causes or would have caused, if 
not detected, a licensee or applicant to 
be in violation of any rule, regulation, 
or order; or any term, condition, or 
limitation of any license issued by the 
Commission; or 

(2) Deliberately submit to the NRC, a 
licensee, an applicant, or a licensee’s 
or applicant’s contractor or subcon-

tractor, information that the person 
submitting the information knows to 
be incomplete or inaccurate in some 
respect material to the NRC. 

(b) A person who violates paragraph 
(a)(1) or (a)(2) of this section may be 
subject to enforcement action in ac-
cordance with the procedures in 10 CFR 
part 2, subpart B. 

(c) For the purposes of paragraph 
(a)(1) of this section, deliberate mis-
conduct by a person means an inten-
tional act or omission that the person 
knows: 

(1) Would cause a licensee or appli-
cant to be in violation of any rule, reg-
ulation, or order; or any term, condi-
tion, or limitation, of any license 
issued by the Commission; or 

(2) Constitutes a violation of a re-
quirement, procedure, instruction, con-
tract, purchase order, or policy of a li-
censee, applicant, contractor, or sub-
contractor. 

[63 FR 1897, Jan. 13, 1998]

§ 50.7 Employee protection. 
(a) Discrimination by a Commission 

licensee, an applicant for a Commis-
sion license, or a contractor or subcon-
tractor of a Commission licensee or ap-
plicant against an employee for engag-
ing in certain protected activities is 
prohibited. Discrimination includes 
discharge and other actions that relate 
to compensation, terms, conditions, or 
privileges of employment. The pro-
tected activities are established in sec-
tion 211 of the Energy Reorganization 
Act of 1974, as amended, and in general 
are related to the administration or en-
forcement of a requirement imposed 
under the Atomic Energy Act or the 
Energy Reorganization Act. 

(1) The protected activities include 
but are not limited to: 

(i) Providing the Commission or his 
or her employer information about al-
leged violations of either of the stat-
utes named in paragraph (a) introduc-
tory text of this section or possible vio-
lations of requirements imposed under 
either of those statutes; 

(ii) Refusing to engage in any prac-
tice made unlawful under either of the 
statutes named in paragraph (a) intro-
ductory text or under these require-
ments if the employee has identified 
the alleged illegality to the employer; 
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(iii) Requesting the Commission to 
institute action against his or her em-
ployer for the administration or en-
forcement of these requirements; 

(iv) Testifying in any Commission 
proceeding, or before Congress, or at 
any Federal or State proceeding re-
garding any provision (or proposed pro-
vision) of either of the statutes named 
in paragraph (a) introductory text. 

(v) Assisting or participating in, or is 
about to assist or participate in, these 
activities. 

(2) These activities are protected 
even if no formal proceeding is actu-
ally initiated as a result of the em-
ployee assistance or participation. 

(3) This section has no application to 
any employee alleging discrimination 
prohibited by this section who, acting 
without direction from his or her em-
ployer (or the employer’s agent), delib-
erately causes a violation of any re-
quirement of the Energy Reorganiza-
tion Act of 1974, as amended, or the 
Atomic Energy Act of 1954, as amend-
ed. 

(b) Any employee who believes that 
he or she has been discharged or other-
wise discriminated against by any per-
son for engaging in protected activities 
specified in paragraph (a)(1) of this sec-
tion may seek a remedy for the dis-
charge or discrimination through an 
administrative proceeding in the De-
partment of Labor. The administrative 
proceeding must be initiated within 180 
days after an alleged violation occurs. 
The employee may do this by filing a 
complaint alleging the violation with 
the Department of Labor, Employment 
Standards Administration, Wage and 
Hour Division. The Department of 
Labor may order reinstatement, back 
pay, and compensatory damages. 

(c) A violation of paragraph (a), (e), 
or (f) of this section by a Commission 
licensee, an applicant for a Commis-
sion license, or a contractor or subcon-
tractor of a Commission licensee or ap-
plicant may be grounds for— 

(1) Denial, revocation, or suspension 
of the license. 

(2) Imposition of a civil penalty on 
the licensee or applicant. 

(3) Other enforcement action. 
(d) Actions taken by an employer, or 

others, which adversely affect an em-
ployee may be predicated upon non-

discriminatory grounds. The prohibi-
tion applies when the adverse action 
occurs because the employee has en-
gaged in protected activities. An em-
ployee’s engagement in protected ac-
tivities does not automatically render 
him or her immune from discharge or 
discipline for legitimate reasons or 
from adverse action dictated by non-
prohibited considerations. 

(e)(1) Each licensee and each appli-
cant for a license shall prominently 
post the revision of NRC Form 3, ‘‘No-
tice to Employees,’’ referenced in 10 
CFR 19.11(c). This form must be posted 
at locations sufficient to permit em-
ployees protected by this section to ob-
serve a copy on the way to or from 
their place of work. Premises must be 
posted not later than 30 days after an 
application is docketed and remain 
posted while the application is pending 
before the Commission, during the 
term of the license, and for 30 days fol-
lowing license termination. 

(2) Copies of NRC Form 3 may be ob-
tained by writing to the Regional Ad-
ministrator of the appropriate U.S. Nu-
clear Regulatory Commission Regional 
Office listed in appendix D to part 20 of 
this chapter or by calling the NRC In-
formation and Records Management 
Branch at (301) 415–7230. 

(f) No agreement affecting the com-
pensation, terms, conditions, or privi-
leges of employment, including an 
agreement to settle a complaint filed 
by an employee with the Department 
of Labor pursuant to section 211 of the 
Energy Reorganization Act of 1974, as 
amended, may contain any provision 
which would prohibit, restrict, or oth-
erwise discourage an employee from 
participating in protected activity as 
defined in paragraph (a)(1) of this sec-
tion including, but not limited to, pro-
viding information to the NRC or to 
his or her employer on potential viola-
tions or other matters within NRC’s 
regulatory responsibilities. 

[58 FR 52410, Oct. 8, 1993, as amended at 60 FR 
24551, May 9, 1995; 61 FR 6765, Feb. 22, 1996]

§ 50.8 Information collection require-
ments: OMB approval. 

(a) The Nuclear Regulatory Commis-
sion has submitted the information 
collection requirements contained in 
this part to the Office of Management 
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and Budget (OMB) for approval as re-
quired by the Paperwork Reduction 
Act (44 U.S.C. 3501 et seq.). The NRC 
may not conduct or sponsor, and a per-
son is not required to respond to, a col-
lection of information unless it dis-
plays a currently valid OMB control 
number. OMB has approved the infor-
mation collection requirements con-
tained in this part under control num-
ber 3150–0011. 

(b) The approved information collec-
tion requirements contained in this 
part appear in §§ 50.30, 50.33, 50.33a, 
50.34, 50.34a, 50.35, 50.36, 50.36a, 50.36b, 
50.44, 50.46, 50.47, 50.48, 50.49, 50.54, 50.55, 
50.55a, 50.59, 50.60, 50.61, 50.62, 50.63, 
50.64, 50.65, 50.66, 50.68, 50.71, 50.72, 50.74, 
50.75, 50.80, 50.82, 50.90, 50.91, 50.120, and 
appendices A, B, E, G, H, I, J, K, M, N, 
O, Q, R, and S to this part. 

(c) This part contains information 
collection requirements in addition to 
those approved under the control num-
ber specified in paragraph (a) of this 
section. These information collection 
requirements and the control numbers 
under which they are approved are as 
follows: 

(1) In § 50.73, NRC Form 366 is ap-
proved under control number 3150–0104. 

(2) In § 50.78, Form N–71 is approved 
under control number 3150–0056. 

[49 FR 19627, May 9, 1984, as amended at 58 
FR 68731, Dec. 29, 1993; 60 FR 65468, Dec. 19, 
1995; 61 FR 65172, Dec. 11, 1996; 62 FR 52187, 
Oct. 6, 1997; 67 FR 67099, Nov. 4, 2002]

§ 50.9 Completeness and accuracy of 
information. 

(a) Information provided to the Com-
mission by an applicant for a license or 
by a licensee or information required 
by statute or by the Commission’s reg-
ulations, orders, or license conditions 
to be maintained by the applicant or 
the licensee shall be complete and ac-
curate in all material respects. 

(b) Each applicant or licensee shall 
notify the Commission of information 
identified by the applicant or licensee 
as having for the regulated activity a 
significant implication for public 
health and safety or common defense 
and security. An applicant or licensee 
violates this paragraph only if the ap-
plicant or licensee fails to notify the 
Commission of information that the 
applicant or licensee has identified as 

having a significant implication for 
public health and safety or common de-
fense and security. Notification shall 
be provided to the Administrator of the 
appropriate Regional Office within two 
working days of identifying the infor-
mation. This requirement is not appli-
cable to information which is already 
required to be provided to the Commis-
sion by other reporting or updating re-
quirements. 

[52 FR 49372, Dec. 31, 1987]

REQUIREMENT OF LICENSE, EXCEPTIONS

§ 50.10 License required. 
(a) Except as provided in § 50.11, no 

person within the United States shall 
transfer or receive in interstate com-
merce, manufacture, produce, transfer, 
acquire, possess, or use any production 
or utilization facility except as author-
ized by a license issued by the Commis-
sion. 

(b) No person shall begin the con-
struction of a production or utilization 
facility on a site on which the facility 
is to be operated until a construction 
permit has been issued. As used in this 
paragraph, the term ‘‘construction’’ 
shall be deemed to include pouring the 
foundation for, or the installation of, 
any portion of the permanent facility 
on the site, but does not include: 

(1) Site exploration, site excavation, 
preparation of the site for construction 
of the facility, including the driving of 
piles, and construction of roadways, 
railroad spurs, and transmission lines; 

(2) Procurement or manufacture of 
components of the facility; 

(3) Construction of non-nuclear fa-
cilities (such as turbogenerators and 
turbine buildings) and temporary 
buildings (such as construction equip-
ment storage sheds) for use in connec-
tion with the construction of the facil-
ity; and 

(4) With respect to production or uti-
lization facilities, other than testing 
facilities, required to be licensed pur-
suant to section 104a or section 104c of 
the Act, the construction of buildings 
which will be used for activities other 
than operation of a facility and which 
may also be used to house a facility. 
(For example, the construction of a 
college laboratory building with space 
for installation of a training reactor is 
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not affected by this paragraph. This 
paragraph does not apply to production 
or utilization facilities subject to para-
graph (c) of this section. 

(c) Notwithstanding the provisions of 
paragraph (b) of this section, and sub-
ject to paragraphs (d) and (e) of this 
section, no person shall effect com-
mencement of construction of a pro-
duction or utilization facility subject 
to the provisions of § 51.20(b) of this 
chapter on a site on which the facility 
is to be operated until a construction 
permit has been issued. As used in this 
paragraph, the term ‘‘commencement 
of construction’’ means any clearing of 
land, excavation or other substantial 
action that would adversely affect the 
environment of a site, but does not 
mean: 

(1) Changes desirable for the tem-
porary use of the land for public rec-
reational uses, necessary borings to de-
termine foundation conditions or other 
preconstruction monitoring to estab-
lish background information related to 
the suitability of the site or to the pro-
tection of environmental values; 

(2) Procurement or manufacture of 
components of the facility; and 

(3) With respect to production or uti-
lization facilities, other than testing 
facilities, required to be licensed pur-
suant to section 104a or section 104c of 
the Act, the construction of buildings 
which will be used for activities other 
than operation of a facility and which 
may also be used to house a facility. 
(For example, the construction of a 
college laboratory building with space 
for installation of a training reactor is 
not affected by this paragraph.) 

(d)(1) Each person subject to the pro-
visions of paragraph (c) of this section, 
who is, on March 21, 1972, conducting 
activities permitted pursuant to para-
graph (b) of this section in effect prior 
to March 21, 1972, may furnish to the 
Commission within 30 days after March 
21, 1972 or such later date as may be ap-
proved by the Commission upon good 
cause shown, a written statement of 
any reasons, with supporting factual 
submission, why, with reference to the 
factors stated in paragraph (d)(2) of 
this section, the activities should be 
continued, pending the issuance of a 
construction permit, notwithstanding 
the provisions of paragraph (c) of this 

section. If such written statement has 
been submitted, within the time speci-
fied, such activities may continue to be 
conducted pending Commission action 
pursuant to paragraph (d)(2) of this sec-
tion. 

(2) Upon submission of a statement of 
reasons pursuant to paragraph (d)(1) of 
this section the Commission may au-
thorize the continued conduct of ac-
tivities permitted by paragraph (b) of 
this section in effect prior to March 21, 
1972, upon consideration and balancing 
of the following factors: 

(i) Whether continuation of the ac-
tivities will give rise to a significant 
adverse impact on the environment and 
the nature and extent of such impact, 
if any; 

(ii) Whether redress of any adverse 
environmental impact from continu-
ation of the activities can reasonably 
be effected should such redress be nec-
essary; 

(iii) Whether continuation of the ac-
tivities would foreclose subsequent 
adoption of alternatives; and 

(iv) The effect of delay in conducting 
such activities on the public interest, 
including the power needs to be served 
by the proposed facility, the avail-
ability of alternative sources, if any, to 
meet those needs on a timely basis, and 
delay costs to the applicant and to con-
sumers. 

(3) Activities permitted to be contin-
ued pursuant to this paragraph (d) 
shall be conducted in such a manner as 
will minimize or reduce their environ-
mental impact. 

(e)(1) The Director of Nuclear Reac-
tor Regulation may authorize an appli-
cant for a construction permit for a 
utilization facility which is subject to 
§ 51.20(b) of this chapter, and is of the 
type specified in § 50.21(b) (2) or (3) or 
§ 50.22 or is a testing facility to conduct 
the following activities: (i) Preparation 
of the site for construction of the facil-
ity (including such activities as clear-
ing, grading, construction of tem-
porary access roads and borrow areas); 
(ii) installation of temporary construc-
tion support facilities (including such 
items as warehouse and shop facilities, 
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utilities, concrete mixing plants, dock-
ing and unloading facilities, and con-
struction support buildings); (iii) exca-
vation for facility structures; (iv) con-
struction of service facilities (includ-
ing such facilities as roadways, paving, 
railroad spurs, fencing, exterior utility 
and lighting systems, transmission 
lines, and sanitary sewerage treatment 
facilities); and (v) the construction of 
structures, systems and components 
which do not prevent or mitigate the 
consequences of postulated accidents 
that could cause undue risk to the 
health and safety of the public. No 
such authorization shall be granted un-
less the staff has completed a final en-
vironmental impact statement on the 
issuance of the construction permit as 
required by subpart A of part 51 of this 
chapter. 

(2) Such an authorization shall be 
granted only after the presiding officer 
in the proceeding on the construction 
permit application (i) has made all the 
findings required by §§ 51.104(b) and 
51.105 of this chapter to be made prior 
to issuance of the construction permit 
for the facility, and (ii) has determined 
that, based upon the available informa-
tion and review to date, there is rea-
sonable assurance that the proposed 
site is a suitable location for a reactor 
of the general size and type proposed 
from the standpoint of radiological 
health and safety considerations under 
the Act and rules and regulations pro-
mulgated by the Commission pursuant 
thereto. 

(3)(i) The Director of Nuclear Reactor 
Regulation may authorize an applicant 
for a construction permit for a utiliza-
tion facility which is subject to 
§ 51.20(b) of this chapter, and is of the 
type specified in § 50.21(b) (2) or (3) or 
§ 50.22 or is a testing facility to con-
duct, in addition to the activities de-
scribed in paragraph (e)(1) of this sec-
tion, the installation of structural 
foundations, including any necessary 
subsurface preparation, for structures, 
systems and components which prevent 
or mitigate the consequences of postu-
lated accidents that could cause undue 
risk to the health and safety of the 
public. 

(ii) Such an authorization, which 
may be combined with the authoriza-
tion described in paragraph (e)(1) of 

this section, or may be granted at a 
later time, shall be granted only after 
the presiding officer in the proceeding 
on the construction permit application 
has, in addition to making the findings 
and determinations required by para-
graph (e)(2) of this section, determined 
that there are no unresolved safety 
issues relating to the additional activi-
ties that may be authorized pursuant 
to this paragraph that would con-
stitute good cause for withholding au-
thorization. 

(4) Any activities undertaken pursu-
ant to an authorization granted under 
this paragraph shall be entirely at the 
risk of the applicant and, except as to 
matters determined under paragraphs 
(e)(2) and (e)(3)(ii), the grant of the au-
thorization shall have no bearing on 
the issuance of a construction permit 
with respect to the requirements of the 
Act, and rules, regulations, or orders 
promulgated pursuant thereto. 

[21 FR 355, Jan. 19, 1956, as amended at 25 FR 
8712, Sept. 9, 1960; 33 FR 2381, Jan. 31, 1968; 35 
FR 11460, July 7, 1970; 37 FR 5748, Mar. 21, 
1972; 39 FR 14508, Apr. 24, 1974; 39 FR 26279, 
July 18, 1974; 39 FR 33202, Sept. 16, 1974; 43 FR 
6924, Feb. 17, 1978; 49 FR 9403, Mar. 12, 1984]

§ 50.11 Exceptions and exemptions 
from licensing requirements. 

Nothing in this part shall be deemed 
to require a license for: 

(a) The manufacture, production, or 
acquisition by the Department of De-
fense of any utilization facility author-
ized pursuant to section 91 of the Act, 
or the use of such facility by the De-
partment of Defense or by a person 
under contract with and for the ac-
count of the Department of Defense; 

(b) Except to the extent that Admin-
istration facilities of the types subject 
to licensing pursuant to section 202 of 
the Energy Reorganization Act of 1974 
are involved; 

(1)(i) The processing, fabrication or 
refining of special nuclear material or 
the separation of special nuclear mate-
rial, or the separation of special nu-
clear material from other substances 
by a prime contractor of the Depart-
ment under a prime contract for: 

(A) The performance of work for the 
Department at a United States govern-
ment-owned or controlled site; 
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(B) Research in, or development, 
manufacture, storage, testing or trans-
portation of, atomic weapons or com-
ponents thereof; or 

(C) The use or operation of a produc-
tion or utilization facility in a United 
States owned vehicle or vessel; or 

(ii) By a prime contractor or subcon-
tractor of the Commission or the De-
partment under a prime contract or 
subcontract when the Commission de-
termines that the exemption of the 
prime contractor or subcontractor is 
authorized by law; and that, under the 
terms of the contract or subcontract, 
there is adequate assurance that the 
work thereunder can be accomplished 
without undue risk to the public health 
and safety; 

(2)(i) The construction or operation 
of a production or utilization facility 
for the Department at a United States 
government-owned or controlled site, 
including the transportation of the 
production or utilization facility to or 
from such site and the performance of 
contract services during temporary 
interruptions of such transportation; 
or the construction or operation of a 
production or utilization facility for 
the Department in the performance of 
research in, or development, manufac-
ture, storage, testing, or transpor-
tation of, atomic weapons or compo-
nents thereof; or the use or operation 
of a production or utilization facility 
for the Department in a United States 
government-owned vehicle or vessel: 
Provided, That such activities are con-
ducted by a prime contractor of the De-
partment under a prime contract with 
the Department. 

(ii) The construction or operation of 
a production or utilization facility by a 
prime contractor or subcontractor of 
the Commission or the Department 
under his prime contract or sub-
contract when the Commission deter-
mines that the exemption of the prime 
contractor or subcontractor is author-
ized by law; and that, under the terms 
of the contract or subcontract, there is 
adequate assurance that the work 
thereunder can be accomplished with-
out undue risk to the public health and 
safety. 

(c) The transportation or possession 
of any production or utilization facil-
ity by a common or contract carrier or 

warehousemen in the regular course of 
carriage for another or storage inci-
dent thereto. 

[40 FR 8788, Mar. 3, 1975, as amended at 65 FR 
54950, Sept. 12, 2000]

§ 50.12 Specific exemptions. 

(a) The Commission may, upon appli-
cation by any interested person or 
upon its own initiative, grant exemp-
tions from the requirements of the reg-
ulations of this part, which are— 

(1) Authorized by law, will not 
present an undue risk to the public 
health and safety, and are consistent 
with the common defense and security. 

(2) The Commission will not consider 
granting an exemption unless special 
circumstances are present. Special cir-
cumstances are present whenever— 

(i) Application of the regulation in 
the particular circumstances conflicts 
with other rules or requirements of the 
Commission; or 

(ii) Application of the regulation in 
the particular circumstances would not 
serve the underlying purpose of the 
rule or is not necessary to achieve the 
underlying purpose of the rule; or 

(iii) Compliance would result in 
undue hardship or other costs that are 
significantly in excess of those con-
templated when the regulation was 
adopted, or that are significantly in ex-
cess of those incurred by others simi-
larly situated; or 

(iv) The exemption would result in 
benefit to the public health and safety 
that compensates for any decrease in 
safety that may result from the grant 
of the exemption; or 

(v) The exemption would provide only 
temporary relief from the applicable 
regulation and the licensee or appli-
cant has made good faith efforts to 
comply with the regulation; or 

(vi) There is present any other mate-
rial circumstance not considered when 
the regulation was adopted for which it 
would be in the public interest to grant 
an exemption. If such condition is re-
lied on exclusively for satisfying para-
graph (a)(2) of this section, the exemp-
tion may not be granted until the Ex-
ecutive Director for Operations has 
consulted with the Commission. 
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(b) Any person may request an ex-
emption permitting the conduct of ac-
tivities prior to the issuance of a con-
struction permit prohibited by § 50.10. 
The Commission may grant such an ex-
emption upon considering and bal-
ancing the following factors: 

(1) Whether conduct of the proposed 
activities will give rise to a significant 
adverse impact on the environment and 
the nature and extent of such impact, 
if any; 

(2) Whether redress of any adverse 
environment impact from conduct of 
the proposed activities can reasonably 
be effected should such redress be nec-
essary; 

(3) Whether conduct of the proposed 
activities would foreclose subsequent 
adoption of alternatives; and 

(4) The effect of delay in conducting 
such activities on the public interest, 
including the power needs to be used by 
the proposed facility, the availability 
of alternative sources, if any, to meet 
those needs on a timely basis and delay 
costs to the applicant and to con-
sumers. 
Issuance of such an exemption shall 
not be deemed to constitute a commit-
ment to issue a construction permit. 
During the period of any exemption 
granted pursuant to this paragraph (b), 
any activities conducted shall be car-
ried out in such a manner as will mini-
mize or reduce their environmental im-
pact. 

[37 FR 5748, Mar. 21, 1972, as amended at 40 
FR 8789, Mar. 3, 1975; 50 FR 50777, Dec. 12, 
1985]

§ 50.13 Attacks and destructive acts by 
enemies of the United States; and 
defense activities. 

An applicant for a license to con-
struct and operate a production or uti-
lization facility, or for an amendment 
to such license, is not required to pro-
vide for design features or other meas-
ures for the specific purpose of protec-
tion against the effects of (a) attacks 
and destructive acts, including sabo-
tage, directed against the facility by 
an enemy of the United States, wheth-
er a foreign government or other per-
son, or (b) use or deployment of weap-
ons incident to U.S. defense activities. 

[32 FR 13445, Sept. 26, 1967]

CLASSIFICATION AND DESCRIPTION OF 
LICENSES

§ 50.20 Two classes of licenses. 
Licenses will be issued to named per-

sons applying to the Commission there-
for, and will be either class 104 or class 
103.

§ 50.21 Class 104 licenses; for medical 
therapy and research and develop-
ment facilities. 

A class 104 license will be issued, to 
an applicant who qualifies, for any one 
or more of the following: to transfer or 
receive in interstate commerce, manu-
facture, produce, transfer, acquire, pos-
sess, or use. 

(a) A utilization facility for use in 
medical therapy; or 

(b)(1) A production or utilization fa-
cility the construction or operation of 
which was licensed pursuant to sub-
section 104b of the Act prior to Decem-
ber 19, 1970; 

(2) A production or utilization facil-
ity for industrial or commercial pur-
poses constructed or operated under an 
arrangement with the Administration 
entered into under the Cooperative 
Power Reactor Demonstration Pro-
gram, except as otherwise specifically 
required by applicable law; and 

(3) A production or utilization facil-
ity for industrial or commercial pur-
poses, when specifically authorized by 
law. 

(c) A production or utilization facil-
ity, which is useful in the conduct of 
research and development activities of 
the types specified in section 31 of the 
Act, and which is not a facility of the 
type specified in paragraph (b) of this 
section or in § 50.22. 

[21 FR 355, Jan. 19, 1956, as amended at 31 FR 
15145 Dec. 2, 1966; 35 FR 19659, Dec. 29, 1970; 38 
FR 11446, May 8, 1973; 43 FR 6924, Feb. 17, 
1978]

§ 50.22 Class 103 licenses; for commer-
cial and industrial facilities. 

A class 103 license will be issued, to 
an applicant who qualifies, for any one 
or more of the following: To transfer or 
receive in interstate commerce, manu-
facture, produce, transfer, acquire, pos-
sess, or use a production or utilization 
facility for industrial or commercial 
purposes; Provided, however, That in 
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the case of a production or utilization 
facility which is useful in the conduct 
of research and development activities 
of the types specified in section 31 of 
the Act, such facility is deemed to be 
for industrial or commercial purposes 
if the facility is to be used so that 
more than 50 percent of the annual cost 
of owning and operating the facility is 
devoted to the production of materials, 
products, or energy for sale or commer-
cial distribution, or to the sale of serv-
ices, other than research and develop-
ment or education or training. 

[38 FR 11446, May 8, 1973, as amended at 43 
FR 6924, Feb. 17, 1978]

§ 50.23 Construction permits. 

A construction permit for the con-
struction of a production or utilization 
facility will be issued prior to the 
issuance of a license if the application 
is otherwise acceptable, and will be 
converted upon due completion of the 
facility and Commission action into a 
license as provided in § 50.56 of this 
part. A construction permit for the al-
teration of a production or utilization 
facility will be issued prior to the 
issuance of an amendment of a license, 
if the application for amendment is 
otherwise acceptable, as provided in 
§ 50.91. 

[21 FR 355, June 19, 1956, as amended at 35 FR 
11461, July 17, 1970]

APPLICATIONS FOR LICENSES, FORM, 
CONTENTS, INELIGIBILITY OF CERTAIN 
APPLICANTS

§ 50.30 Filing of application for li-
censes; oath or affirmation. 

(a) Serving of applications. (1) Each fil-
ing of an application for a license to 
construct and/or operate a production 
or utilization facility (including 
amendments to the applications) must 
be submitted to the U.S. Nuclear Regu-
latory Commission in accordance with 
§ 50.4. 

(2) An additional 10 copies of the gen-
eral information and 30 copies of the 
safety analysis report, or part thereof 
or amendment thereto, must be re-
tained by the applicant for distribution 
in accordance with the written instruc-
tions of the Director, Office of Nuclear 
Reactor Regulation, or the Director, 

Office of Nuclear Material Safety and 
Safeguards, as appropriate. 

(3) Each applicant shall, upon notifi-
cation by the Atomic Safety and Li-
censing Board appointed to conduct the 
public hearing required by the Atomic 
Energy Act for the issuance of a con-
struction permit, update the applica-
tion and serve the updated copies of 
the application or parts of it, elimi-
nating all superseded information, to-
gether with an index of the updated ap-
plication, as directed by the Atomic 
Safety and Licensing Board. In addi-
tion, at that time the applicant shall 
serve a copy of the updated application 
on the Atomic Safety and Licensing 
Appeal Panel. Any subsequent amend-
ment to the application must be served 
on those served copies of the applica-
tion and must be submitted to the U.S. 
Nuclear Regulatory Commission as 
specified in § 50.4. 

(4) The applicant must make a copy 
of the updated application available at 
the public hearing for the use of any 
other parties to the proceeding, and 
shall certify that the updated copies of 
the application contain the current 
contents of the application submitted 
in accordance with the requirements of 
this part. 

(5) At the time of filing an applica-
tion, the Commission will make avail-
able at the NRC Web site, http://
www.nrc.gov, a copy of the application, 
subsequent amendments, and other 
records pertinent to the facility for 
public inspection and copying. 

(6) The serving of copies required by 
this section must not occur until the 
application has been docketed pursuant 
to § 2.101(a) of this chapter. Copies must 
be submitted to the Commission, as 
specified in § 50.4, to enable the Direc-
tor, Office of Nuclear Reactor Regula-
tion, or the Director, Office of Nuclear 
Material Safety and Safeguards, as ap-
propriate, to determine whether the 
application is sufficiently complete to 
permit docketing. 

(b) Oath or affirmation. Each applica-
tion for a license, including whenever 
appropriate a construction permit, or 
amendment of it, and each amendment 
of each application must be executed in 
a signed original by the applicant or 
duly authorized officer thereof under 
oath or affirmation. 

VerDate Dec<13>2002 13:04 Feb 18, 2003 Jkt 200028 PO 00000 Frm 00708 Fmt 8010 Sfmt 8010 Y:\SGML\200028T.XXX 200028T



709

Nuclear Regulatory Commission § 50.33

(c) [Reserved] 
(d) Application for operating licenses. 

The holder of a construction permit for 
a production or utilization facility 
shall, at the time of submission of the 
final safety analysis report, file an ap-
plication for an operating license or an 
amendment to an application for a li-
cense to construct and operate a pro-
duction or utilization facility for the 
issuance of an operating license, as ap-
propriate. The application or amend-
ment shall state the name of the appli-
cant, the name, location and power 
level, if any, of the facility and the 
time when the facility is expected to be 
ready for operation, and may incor-
porate by reference any pertinent in-
formation submitted in accordance 
with § 50.33 with the application for a 
construction permit. 

(e) Filing fees. Each application for a 
production or utilization facility li-
cense, including, whenever appropriate, 
a construction permit, other than a li-
cense exempted from part 170 of this 
chapter, shall be accompanied by the 
fee prescribed in part 170 of this chap-
ter. No fee will be required to accom-
pany an application for renewal, 
amendment or termination of a con-
struction permit or operating license, 
except as provided in § 170.21 of this 
chapter. 

(f) Environmental report. An applica-
tion for a construction permit or an op-
erating license for a nuclear power re-
actor, testing facility, fuel reprocess-
ing plant, or such other production or 
utilization facility whose construction 
or operation may be determined by the 
Commission to have a significant im-
pact on the environment shall be ac-
companied by any Environmental Re-
port required pursuant to subpart A of 
part 51 of this chapter. 

[23 FR 3115, May 10, 1958, as amended at 33 
FR 10924, Aug. 1, 1968; 34 FR 6307, Apr. 3, 1969; 
35 FR 19660, Dec. 29, 1970; 37 FR 5749, Mar. 21, 
1972; 51 FR 40307, Nov 6. 1986; 64 FR 48951, 
Sept. 9, 1999]

§ 50.31 Combining applications. 

An applicant may combine in one his 
several applications for different kinds 
of licenses under the regulations in 
this chapter.

§ 50.32 Elimination of repetition. 
In his application, the applicant may 

incorporate by reference information 
contained in previous applications, 
statements or reports filed with the 
Commission: Provided, That such ref-
erences are clear and specific.

§ 50.33 Contents of applications; gen-
eral information. 

Each application shall state: 
(a) Name of applicant; 
(b) Address of applicant; 
(c) Description of business or occupa-

tion of applicant; 
(d)(1) If applicant is an individual, 

state citizenship. 
(2) If applicant is a partnership, state 

name, citizenship and address of each 
partner and the principal location 
where the partnership does business. 

(3) If applicant is a corporation or an 
unincorporated association, state: 

(i) The state where it is incorporated 
or organized and the principal location 
where it does business; 

(ii) The names, addresses and citizen-
ship of its directors and of its principal 
officers; 

(iii) Whether it is owned, controlled, 
or dominated by an alien, a foreign cor-
poration, or foreign government, and if 
so, give details. 

(4) If the applicant is acting as agent 
or representative of another person in 
filing the application, identify the 
principal and furnish information re-
quired under this paragraph with re-
spect to such principal. 

(e) The class of license applied for, 
the use to which the facility will be 
put, the period of time for which the li-
cense is sought, and a list of other li-
censes, except operator’s licenses, 
issued or applied for in connection with 
the proposed facility. 

(f) Except for an electric utility ap-
plicant for a license to operate a utili-
zation facility of the type described in 
§ 50.21(b) or § 50.22, information suffi-
cient to demonstrate to the Commis-
sion the financial qualification of the 
applicant to carry out, in accordance 
with regulations in this chapter, the 
activities for which the permit or li-
cense is sought. As applicable, the fol-
lowing should be provided: 

(1) If the application is for a con-
struction permit, the applicant shall 
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3 Emergency Planning Zones (EPZs) are 
discussed in NUREG–0396, EPA 520/1–78–016, 
‘‘Planning Basis for the Development of 
State and Local Government Radiological 
Emergency Response Plans in Support of 
Light-Water Nuclear Power Plants,’’ Decem-
ber 1978.

4 If the State and local emergency response 
plans have been previously provided to the 
NRC for inclusion in the facility docket, the 
applicant need only provide the appropriate 
reference to meet this requirement.

submit information that demonstrates 
that the applicant possesses or has rea-
sonable assurance of obtaining the 
funds necessary to cover estimated 
construction costs and related fuel 
cycle costs. The applicant shall submit 
estimates of the total construction 
costs of the facility and related fuel 
cycle costs, and shall indicate the 
source(s) of funds to cover these costs. 

(2) If the application is for an oper-
ating license, the applicant shall sub-
mit information that demonstrates the 
applicant possesses or has reasonable 
assurance of obtaining the funds nec-
essary to cover estimated operation 
costs for the period of the license. The 
applicant shall submit estimates for 
total annual operating costs for each of 
the first five years of operation of the 
facility. The applicant shall also indi-
cate the source(s) of funds to cover 
these costs. An application to renew or 
extend the term of an operating license 
must include the same financial infor-
mation as is required in an application 
for an initial license. 

(3) Each application for a construc-
tion permit or an operating license 
submitted by a newly-formed entity or-
ganized for the primary purpose of con-
structing or operating a facility must 
also include information showing: 

(i) The legal and financial relation-
ships it has or proposes to have with its 
stockholders or owners; 

(ii) Its financial ability to meet any 
contractual obligation to the entity 
which they have incurred or proposed 
to incur; and 

(iii) Any other information consid-
ered necessary by the Commission to 
enable it to determine the applicant’s 
financial qualification. 

(4) The Commission may request an 
established entity or newly-formed en-
tity to submit additional or more de-
tailed information respecting its finan-
cial arrangements and status of funds 
if the Commission considers this infor-
mation appropriate. This may include 
information regarding a licensee’s abil-
ity to continue the conduct of the ac-
tivities authorized by the license and 
to decommission the facility. 

(g) If the application is for an oper-
ating license for a nuclear power reac-
tor, the applicant shall submit radio-
logical emergency response plans of 

State and local governmental entities 
in the United States that are wholly or 
partially within the plume exposure 
pathway Emergency Planning Zone 
(EPZ) 3, as well as the plans of State 
governments wholly or partially within 
the ingestion pathway EPZ.4 Gen-
erally, the plume exposure pathway 
EPZ for nuclear power reactors shall 
consist of an area about 10 miles (16 
km) in radius and the ingestion path-
way EPZ shall consist of an area about 
50 miles (80 km) in radius. The exact 
size and configuration of the EPZs sur-
rounding a particular nuclear power re-
actor shall be determined in relation to 
the local emergency response needs and 
capabilities as they are affected by 
such conditions as demography, topog-
raphy, land characteristics, access 
routes, and jurisdictional boundaries. 
The size of the EPZs also may be deter-
mined on a case-by-case basis for gas-
cooled reactors and for reactors with 
an authorized power level less than 250 
MW thermal. The plans for the inges-
tion pathway shall focus on such ac-
tions as are appropriate to protect the 
food ingestion pathway.

(h) If the applicant proposes to con-
struct or alter a production or utiliza-
tion facility, the application shall 
state the earliest and latest dates for 
completion of the construction or al-
teration. 

(i) If the proposed activity is the gen-
eration and distribution of electric en-
ergy under a class 103 license, a list of 
the names and addresses of such regu-
latory agencies as may have jurisdic-
tion over the rates and services inci-
dent to the proposed activity, and a 
list of trade and news publications 
which circulate in the area where the 
proposed activity will be conducted and 
which are considered appropriate to 
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give reasonable notice of the applica-
tion to those municipalities, private 
utilities, public bodies, and coopera-
tives, which might have a potential in-
terest in the facility. 

(j) If the application contains Re-
stricted Data or other defense informa-
tion, it shall be prepared in such man-
ner that all Restricted Data and other 
defense information are separated from 
the unclassified information. 

(k)(1) For an application for an oper-
ating license for a production or utili-
zation facility, information in the form 
of a report, as described in § 50.75 of 
this part, indicating how reasonable as-
surance will be provided that funds will 
be available to decommission the facil-
ity. 

(2) On or before July 26, 1990, each 
holder of an operating license for a pro-
duction or utilization facility in effect 
on July 27, 1990, shall submit informa-
tion in the form of a report as de-
scribed in § 50.75 of this part, indicating 
how reasonable assurance will be pro-
vided that funds will be available to de-
commission the facility. 

[21 FR 355, Jan. 19, 1956, as amended at 35 FR 
19660, Dec. 29, 1970; 38 FR 3956, Feb. 9, 1973; 45 
FR 55408, Aug. 19, 1980; 49 FR 35752, Sept. 12, 
1984; 53 FR 24049, June 27, 1988]

§ 50.33a Information requested by the 
Attorney General for antitrust re-
view. 

(a)(1) An applicant for a construction 
permit for a nuclear power reactor 
shall submit the information requested 
by the Attorney General as described 
in appendix L to this part, if the appli-
cation is for a class 103 permit and if 
the applicant has electrical generating 
capacity exceeding 1400 MW(e). 

(2) An applicant for a construction 
permit for a nuclear power reactor 
shall submit the information requested 
by the Attorney General as described 
in paragraph 9 of section II of appendix 
L if the applicant has electrical gener-
ating capacity exceeding 200 MW(e) but 
no more than 1400 MW(e). Upon request 
of the Commission, the applicant shall 
furnish the other information described 
in appendix L. 

(3) An applicant for a construction 
permit for a nuclear power reactor is 
not required to submit the information 
described in appendix L unless specifi-

cally requested by the Commission to 
provide the information, if the appli-
cant has electrical generating capacity 
of 200 MW(e) or less. 

(4) The information described in 
paragraphs (a) (1) and (2) of this section 
shall be submitted as a separate docu-
ment prior to any other part of the li-
cense application as provided in para-
graph (b) and in accordance with § 2.101 
of this chapter. 

(b) Except as provided in paragraph 
(d), any person who applies for a class 
103 construction permit for a nuclear 
power reactor on or after July 28, 1975 
shall submit the document titled ‘‘In-
formation Requested by the Attorney 
General for Antitrust Review’’ at least 
nine (9) months but not more than 
thirty-six months prior to the date of 
submittal of any part of the applica-
tion for a class 103 construction per-
mit. 

(c) [Reserved] 
(d) Any person who applies for a class 

103 construction permit for a nuclear 
power reactor pursuant to the provi-
sions of § 2.101(a–1) and subpart F of 
part 2 of this chapter shall submit the 
document title ‘‘Information Re-
quested by the Attorney General for 
Antitrust Review’’ at least nine (9) 
months but not more than thirty-six 
months prior to the filing of part two 
or part three of the application, which-
ever part is filed first, as specified in 
§ 2.101(a–1) of this chapter. 

(e) Any person who applies for a class 
103 construction permit for a fuel re-
processing plant shall submit the infor-
mation requested by the Attorney Gen-
eral for antitrust review, as a separate 
document, as soon as possible and in 
accordance with § 2.101 of this chapter. 

[39 FR 34395, Sept. 25, 1974, as amended at 42 
FR 22887, May 5, 1977; 42 FR 25721, May 19, 
1977; 43 FR 49775, Oct. 25, 1978; 44 FR 60716, 
Oct. 22, 1979; 57 FR 18391, Apr. 30, 1992]

§ 50.34 Contents of applications; tech-
nical information. 

(a) Preliminary safety analysis report. 
Each application for a construction 
permit shall include a preliminary 
safety analysis report. The minimum 

VerDate Dec<13>2002 13:04 Feb 18, 2003 Jkt 200028 PO 00000 Frm 00711 Fmt 8010 Sfmt 8010 Y:\SGML\200028T.XXX 200028T



712

10 CFR Ch. I (1–1–03 Edition)§ 50.34

5 The applicant may provide information 
required by this paragraph in the form of a 
discussion, with specific references, of simi-
larities to and differences from, facilities of 
similar design for which applications have 
previously been filed with the Commission.

6 The fission product release assumed for 
this evaluation should be based upon a major 
accident, hypothesized for purposes of site 
analysis or postulated from considerations of 
possible accidental events. Such accidents 
have generally been assumed to result in 
substantial meltdown of the core with subse-
quent release into the containment of appre-
ciable quantities of fission products.

7 A whole body dose of 25 rem has been stat-
ed to correspond numerically to the once in 
a lifetime accidental or emergency dose for 

information 5 to be included shall con-
sist of the following:

(1) Stationary power reactor appli-
cants for a construction permit pursu-
ant to this part, or a design certifi-
cation or combined license pursuant to 
part 52 of this chapter who apply on or 
after January 10, 1997, shall comply 
with paragraph (a)(1)(ii) of this section. 
All other applicants for a construction 
permit pursuant to this part or a de-
sign certification or combined license 
pursuant to part 52 of this chapter, 
shall comply with paragraph (a)(1)(i) of 
this section. 

(i) A description and safety assess-
ment of the site on which the facility 
is to be located, with appropriate at-
tention to features affecting facility 
design. Special attention should be di-
rected to the site evaluation factors 
identified in part 100 of this chapter. 
The assessment must contain an anal-
ysis and evaluation of the major struc-
tures, systems and components of the 
facility which bear significantly on the 
acceptability of the site under the site 
evaluation factors identified in part 100 
of this chapter, assuming that the fa-
cility will be operated at the ultimate 
power level which is contemplated by 
the applicant. With respect to oper-
ation at the projected initial power 
level, the applicant is required to sub-
mit information prescribed in para-
graphs (a)(2) through (a)(8) of this sec-
tion, as well as the information re-
quired by this paragraph, in support of 
the application for a construction per-
mit, or a design approval. 

(ii) A description and safety assess-
ment of the site and a safety assess-
ment of the facility. It is expected that 
reactors will reflect through their de-
sign, construction and operation an ex-
tremely low probability for accidents 
that could result in the release of sig-
nificant quantities of radioactive fis-
sion products. The following power re-
actor design characteristics and pro-
posed operation will be taken into con-
sideration by the Commission: 

(A) Intended use of the reactor in-
cluding the proposed maximum power 
level and the nature and inventory of 
contained radioactive materials; 

(B) The extent to which generally ac-
cepted engineering standards are ap-
plied to the design of the reactor; 

(C) The extent to which the reactor 
incorporates unique, unusual or en-
hanced safety features having a signifi-
cant bearing on the probability or con-
sequences of accidental release of ra-
dioactive materials; 

(D) The safety features that are to be 
engineered into the facility and those 
barriers that must be breached as a re-
sult of an accident before a release of 
radioactive material to the environ-
ment can occur. Special attention 
must be directed to plant design fea-
tures intended to mitigate the radio-
logical consequences of accidents. In 
performing this assessment, an appli-
cant shall assume a fission product re-
lease 6 from the core into the contain-
ment assuming that the facility is op-
erated at the ultimate power level con-
templated. The applicant shall perform 
an evaluation and analysis of the pos-
tulated fission product release, using 
the expected demonstrable contain-
ment leak rate and any fission product 
cleanup systems intended to mitigate 
the consequences of the accidents, to-
gether with applicable site characteris-
tics, including site meteorology, to 
evaluate the offsite radiological con-
sequences. Site characteristics must 
comply with part 100 of this chapter. 
The evaluation must determine that:

(1) An individual located at any point 
on the boundary of the exclusion area 
for any 2 hour period following the 
onset of the postulated fission product 
release, would not receive a radiation 
dose in excess of 25 rem 7 total effective 
dose equivalent (TEDE).
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radiation workers which, according to NCRP 
recommendations at the time could be dis-
regarded in the determination of their radi-
ation exposure status (see NBS Handbook 69 
dated June 5, 1959). However, its use is not 
intended to imply that this number con-
stitutes an acceptable limit for an emer-
gency dose to the public under accident con-
ditions. Rather, this dose value has been set 
forth in this section as a reference value, 
which can be used in the evaluation of plant 
design features with respect to postulated re-
actor accidents, in order to assure that such 
designs provide assurance of low risk of pub-
lic exposure to radiation, in the event of 
such accidents.

8 General design criteria for chemical proc-
essing facilities are being developed.

(2) An individual located at any point 
on the outer boundary of the low popu-
lation zone, who is exposed to the ra-
dioactive cloud resulting from the pos-
tulated fission product release (during 
the entire period of its passage) would 
not receive a radiation dose in excess 
of 25 rem total effective dose equiva-
lent (TEDE); 

(E) With respect to operation at the 
projected initial power level, the appli-
cant is required to submit information 
prescribed in paragraphs (a)(2) through 
(a)(8) of this section, as well as the in-
formation required by this paragraph 
(a)(1)(i), in support of the application 
for a construction permit, or a design 
approval. 

(2) A summary description and dis-
cussion of the facility, with special at-
tention to design and operating charac-
teristics, unusual or novel design fea-
tures, and principal safety consider-
ations. 

(3) The preliminary design of the fa-
cility including: 

(i) The principal design criteria for 
the facility. 8 appendix A, General De-
sign Criteria for Nuclear Power Plants, 
establishes minimum requirements for 
the principal design criteria for water-
cooled nuclear power plants similar in 
design and location to plants for which 
construction permits have previously 
been issued by the Commission and 
provides guidance to applicants for 
construction permits in establishing 
principal design criteria for other types 
of nuclear power units;

(ii) The design bases and the relation 
of the design bases to the principal de-
sign criteria; 

(iii) Information relative to mate-
rials of construction, general arrange-
ment, and approximate dimensions, 
sufficient to provide reasonable assur-
ance that the final design will conform 
to the design bases with adequate mar-
gin for safety. 

(4) A preliminary analysis and eval-
uation of the design and performance 
of structures, systems, and components 
of the facility with the objective of as-
sessing the risk to public health and 
safety resulting from operation of the 
facility and including determination of 
(i) the margins of safety during normal 
operations and transient conditions an-
ticipated during the life of the facility, 
and (ii) the adequacy of structures, sys-
tems, and components provided for the 
prevention of accidents and the mitiga-
tion of the consequences of accidents. 
Analysis and evaluation of ECCS cool-
ing performance following postulated 
loss-of-coolant accidents shall be per-
formed in accordance with the require-
ments of § 50.46 of this part for facili-
ties for which construction permits 
may be issued after December 28, 1974. 

(5) An identification and justification 
for the selection of those variables, 
conditions, or other items which are 
determined as the result of preliminary 
safety analysis and evaluation to be 
probable subjects of technical speci-
fications for the facility, with special 
attention given to those items which 
may significantly influence the final 
design: Provided, however, That this re-
quirement is not applicable to an appli-
cation for a construction permit filed 
prior to January 16, 1969. 

(6) A preliminary plan for the appli-
cant’s organization, training of per-
sonnel, and conduct of operations. 

(7) A description of the quality assur-
ance program to be applied to the de-
sign, fabrication, construction, and 
testing of the structures, systems, and 
components of the facility. Appendix B, 
‘‘Quality Assurance Criteria for Nu-
clear Power Plants and Fuel Reprocess-
ing Plants,’’ sets forth the require-
ments for quality assurance programs 
for nuclear power plants and fuel re-
processing plants. The description of 
the quality assurance program for a 
nuclear power plant or a fuel reprocess-
ing plant shall include a discussion of 
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how the applicable requirements of ap-
pendix B will be satisfied. 

(8) An identification of those struc-
tures, systems, or components of the 
facility, if any, which require research 
and development to confirm the ade-
quacy of their design; and identifica-
tion and description of the research 
and development program which will 
be conducted to resolve any safety 
questions associated with such struc-
tures, systems or components; and a 
schedule of the research and develop-
ment program showing that such safe-
ty questions will be resolved at or be-
fore the latest date stated in the appli-
cation for completion of construction 
of the facility. 

(9) The technical qualifications of the 
applicant to engage in the proposed ac-
tivities in accordance with the regula-
tions in this chapter. 

(10) A discussion of the applicant’s 
preliminary plans for coping with 
emergencies. Appendix E sets forth 
items which shall be included in these 
plans. 

(11) On or after February 5, 1979, ap-
plicants who apply for construction 
permits for nuclear power plants to be 
built on multiunit sites shall identify 
potential hazards to the structures, 
systems and components important to 
safety of operating nuclear facilities 
from construction activities. A discus-
sion shall also be included of any man-
agerial and administrative controls 
that will be used during construction 
to assure the safety of the operating 
unit. 

(12) On or after January 10, 1997, sta-
tionary power reactor applicants who 
apply for a construction permit pursu-
ant to this part, or a design certifi-
cation or combined license pursuant to 
part 52 of this chapter, as partial con-
formance to General Design Criterion 2 
of appendix A to this part, shall com-
ply with the earthquake engineering 
criteria in appendix S to this part. 

(b) Final safety analysis report. Each 
application for a license to operate a 
facility shall include a final safety 
analysis report. The final safety anal-
ysis report shall include information 
that describes the facility, presents the 
design bases and the limits on its oper-
ation, and presents a safety analysis of 
the structures, systems, and compo-

nents and of the facility as a whole, 
and shall include the following: 

(1) All current information, such as 
the results of environmental and mete-
orological monitoring programs, which 
has been developed since issuance of 
the construction permit, relating to 
site evaluation factors identified in 
part 100 of this chapter. 

(2) A description and analysis of the 
structures, systems, and components of 
the facility, with emphasis upon per-
formance requirements, the bases, with 
technical justification therefor, upon 
which such requirements have been es-
tablished, and the evaluations required 
to show that safety functions will be 
accomplished. The description shall be 
sufficient to permit understanding of 
the system designs and their relation-
ship to safety evaluations. 

(i) For nuclear reactors, such items 
as the reactor core, reactor coolant 
system, instrumentation and control 
systems, electrical systems, contain-
ment system, other engineered safety 
features, auxiliary and emergency sys-
tems, power conversion systems, radio-
active waste handling systems, and 
fuel handling systems shall be dis-
cussed insofar as they are pertinent. 

(ii) For facilities other than nuclear 
reactors, such items as the chemical, 
physical, metallurgical, or nuclear 
process to be performed, instrumenta-
tion and control systems, ventilation 
and filter systems, electrical systems, 
auxiliary and emergency systems, and 
radioactive waste handling systems 
shall be discussed insofar as they are 
pertinent. 

(3) The kinds and quantities of radio-
active materials expected to be pro-
duced in the operation and the means 
for controlling and limiting radio-
active effluents and radiation expo-
sures within the limits set forth in part 
20 of this chapter. 

(4) A final analysis and evaluation of 
the design and performance of struc-
tures, systems, and components with 
the objective stated in paragraph (a)(4) 
of this section and taking into account 
any pertinent information developed 
since the submittal of the preliminary 
safety analysis report. Analysis and 
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evaluation of ECCS cooling perform-
ance following postulated loss-of-cool-
ant accidents shall be performed in ac-
cordance with the requirements of 
§ 50.46 for facilities for which a license 
to operate may be issued after Decem-
ber 28, 1974. 

(5) A description and evaluation of 
the results of the applicant’s programs, 
including research and development, if 
any, to demonstrate that any safety 
questions identified at the construc-
tion permit stage have been resolved. 

(6) The following information con-
cerning facility operation: 

(i) The applicant’s organizational 
structure, allocations or responsibil-
ities and authorities, and personnel 
qualifications requirements. 

(ii) Managerial and administrative 
controls to be used to assure safe oper-
ation. Appendix B, ‘‘Quality Assurance 
Criteria for Nuclear Power Plants and 
Fuel Reprocessing Plants,’’ sets forth 
the requirements for such controls for 
nuclear power plants and fuel reproc-
essing plants. The information on the 
controls to be used for a nuclear power 
plant or a fuel reprocessing plant shall 
include a discussion of how the applica-
ble requirements of appendix B will be 
satisfied. 

(iii) Plans for preoperational testing 
and initial operations. 

(iv) Plans for conduct of normal oper-
ations, including maintenance, surveil-
lance, and periodic testing of struc-
tures, systems, and components. 

(v) Plans for coping with emer-
gencies, which shall include the items 
specified in appendix E. 

(vi) Proposed technical specifications 
prepared in accordance with the re-
quirements of § 50.36. 

(vii) On or after February 5, 1979, ap-
plicants who apply for operating li-
censes for nuclear power plants to be 
operated on multiunit sites shall in-
clude an evaluation of the potential 
hazards to the structures, systems, and 
components important to safety of op-
erating units resulting from construc-
tion activities, as well as a description 
of the managerial and administrative 
controls to be used to provide assur-
ance that the limiting conditions for 
operation are not exceeded as a result 
of construction activities at the multi-
unit sites. 

(7) The technical qualifications of the 
applicant to engage in the proposed ac-
tivities in accordance with the regula-
tions in this chapter. 

(8) A description and plans for imple-
mentation of an operator requalifica-
tion program. The operator requalifica-
tion program must as a minimum, 
meet the requirements for those pro-
grams contained in § 55.59 of part 55 of 
this chapter. 

(9) A description of protection pro-
vided against pressurized thermal 
shock events, including projected val-
ues of the reference temperature for re-
actor vessel beltline materials as de-
fined in § 50.61 (b)(1) and (b)(2). 

(10) On or after January 10, 1997, sta-
tionary power reactor applicants who 
apply for an operating license pursuant 
to this part, or a design certification or 
combined license pursuant to part 52 of 
this chapter, as partial conformance to 
General Design Criterion 2 of appendix 
A to this part, shall comply with the 
earthquake engineering criteria of ap-
pendix S to this part. However, for 
those operating license applicants and 
holders whose construction permit was 
issued prior to January 10, 1997, the 
earthquake engineering criteria in sec-
tion VI of appendix A to part 100 of this 
chapter continues to apply. 

(11) On or after January 10, 1997, sta-
tionary power reactor applicants who 
apply for an operating license pursuant 
to this part, or a combined license pur-
suant to part 52 of this chapter, shall 
provide a description and safety assess-
ment of the site and of the facility as 
in § 50.34(a)(1)(ii) of this part. However, 
for either an operating license appli-
cant or holder whose construction per-
mit was issued prior to January 10, 
1997, the reactor site criteria in part 
100 of this chapter and the seismic and 
geologic siting criteria in appendix A 
to part 100 of this chapter continues to 
apply. 

(c) Each application for a license to 
operate a production or utilization fa-
cility must include a physical security 
plan. The plan must describe how the 
applicant will meet the requirements 
of part 73 (and part 11 of this chapter, 
if applicable, including the identifica-
tion and description of jobs as required 
by § 11.11(a), at the proposed facility). 
The plan must list tests, inspections, 
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9 A physical security plan that contains all 
the information required in both § 73.55 and 
appendix C to part 73 satisfies the require-
ment for a contingency plan.

10 Alphanumeric designations correspond to 
the related action plan items in NUREG 0718 
and NUREG 0660, ‘‘NRC Action Plan Devel-
oped as a Result of the TMI–2 Accident.’’ 
They are provided herein for information 
only.

audits, and other means to be used to 
demonstrate compliance with the re-
quirements of 10 CFR parts 11 and 73, if 
applicable. 

(d) Safeguards contingency plan. Each 
application for a license to operate a 
production or utilization facility that 
will be subject to §§ 73.50, 73.55, or § 73.60 
of this chapter must include a licensee 
safeguards contingency plan in accord-
ance with the criteria set forth in ap-
pendix C to 10 CFR part 73. The safe-
guards contingency plan shall include 
plans for dealing with threats, thefts, 
and radiological sabotage, as defined in 
part 73 of this chapter, relating to the 
special nuclear material and nuclear 
facilities licensed under this chapter 
and in the applicant’s possession and 
control. Each application for such a li-
cense shall include the first four cat-
egories of information contained in the 
applicant’s safeguards contingency 
plan. (The first four categories of infor-
mation as set forth in appendix C to 10 
CFR part 73 are Background, Generic 
Planning Base, Licensee Planning 
Base, and Responsibility Matrix. The 
fifth category of information, Proce-
dures, does not have to be submitted 
for approval.) 9

(e) Each applicant for a license to op-
erate a production or utilization facil-
ity, who prepares a physical security 
plan, a safeguards contingency plan, or 
a guard qualification and training plan, 
shall protect the plans and other re-
lated Safeguards Information against 
unauthorized disclosure in accordance 
with the requirements of § 73.21 of this 
chapter, as appropriate. 

(f) Additional TMI-related require-
ments. In addition to the requirements 
of paragraph (a) of this section, each 
applicant for a light-water-reactor con-
struction permit or manufacturing li-
cense whose application was pending as 
of February 16, 1982 shall meet the re-
quirements in paragraphs (f) (1) 
through (3) of this section. This rule 
applies only to the pending applica-
tions by Duke Power Company (Per-
kins Nuclear Station Units 1, 2 and 3), 
Houston Lighting & Power Company 

(Allens Creek Nuclear Generating Sta-
tion, Unit 1), Portland General Electric 
Company (Pebble Springs Nuclear 
Plant, Units 1 and 2), Public Service 
Company of Oklahoma (Black Fox Sta-
tion, Units 1 and 2), Puget Sound 
Power & Light Company (Skagit/Han-
ford Nuclear Power Project, Units 1 
and 2), and Offshore Power Systems 
(License to Manufacture Floating Nu-
clear Plants). The number of units that 
will be specified in the manufacturing 
license, if issued, will be that number 
whose start of manufacture, as defined 
in the license application, can prac-
tically begin within a ten-year period 
commencing on the date of issuance of 
the manufacturing license, but in no 
event will that number be in excess of 
ten. The manufacturing license will re-
quire the plant design to be updated no 
later than five years after its approval. 
Paragraphs (f) (1)(xii), (2)(ix), and (3)(v) 
of this section, pertaining to hydrogen 
control measures, must be met by all 
applicants covered by this rule. How-
ever, the Commission may decide to 
impose additional requirements and 
the issue of whether compliance with 
these provisions, together with 10 CFR 
50.44 and Criterion 50 of appendix A to 
10 CFR part 50, is sufficient for 
issuance of the manufacturing license 
may be considered in the manufac-
turing license proceeding. 

(1) To satisfy the following require-
ments, the application shall provide 
sufficient information to describe the 
nature of the studies, how they are to 
be conducted, estimated submittal 
dates, and a program to ensure that the 
results of such studies are factored into 
the final design of the facility. All 
studies shall be completed no later 
than two years following issuance of 
the construction permit or manufac-
turing license. 10

(i) Perform a plant/site specific prob-
abilistic risk assessment, the aim of 
which is to seek such improvements in 
the reliability of core and containment 
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heat removal systems as are signifi-
cant and practical and do not impact 
excessively on the plant. (II.B.8) 

(ii) Perform an evaluation of the pro-
posed auxiliary feedwater system 
(AFWS), to include (applicable to 
PWR’s only) (II.E.1.1): 

(A) A simplified AFWS reliability 
analysis using event-tree and fault-tree 
logic techniques. 

(B) A design review of AFWS. 
(C) An evaluation of AFWS flow de-

sign bases and criteria. 
(iii) Perform an evaluation of the po-

tential for and impact of reactor cool-
ant pump seal damage following small-
break LOCA with loss of offsite power. 
If damage cannot be precluded, provide 
an analysis of the limiting small-break 
loss-of-coolant accident with subse-
quent reactor coolant pump seal dam-
age. (II.K.2.16 and II.K.3.25) 

(iv) Perform an analysis of the prob-
ability of a small-break loss-of-coolant 
accident (LOCA) caused by a stuck-
open power-operated relief valve 
(PORV). If this probability is a signifi-
cant contributor to the probability of 
small-break LOCA’s from all causes, 
provide a description and evaluation of 
the effect on small-break LOCA prob-
ability of an automatic PORV isolation 
system that would operate when the 
reactor coolant system pressure falls 
after the PORV has opened. (Applicable 
to PWR’s only). (II.K.3.2) 

(v) Perform an evaluation of the safe-
ty effectiveness of providing for separa-
tion of high pressure coolant injection 
(HPCI) and reactor core isolation cool-
ing (RCIC) system initiation levels so 
that the RCIC system initiates at a 
higher water level than the HPCI sys-
tem, and of providing that both sys-
tems restart on low water level. (For 
plants with high pressure core spray 
systems in lieu of high pressure cool-
ant injection systems, substitute the 
words, ‘‘high pressure core spray’’ for 
‘‘high pressure coolant injection’’ and 
‘‘HPCS’’ for ‘‘HPCI’’) (Applicable to 
BWR’s only). (II.K.3.13) 

(vi) Perform a study to identify prac-
ticable system modifications that 
would reduce challenges and failures of 
relief valves, without compromising 
the performance of the valves or other 
systems. (Applicable to BWR’s only). 
(II.K.3.16) 

(vii) Perform a feasibility and risk 
assessment study to determine the op-
timum automatic depressurization sys-
tem (ADS) design modifications that 
would eliminate the need for manual 
activation to ensure adequate core 
cooling. (Applicable to BWR’s only). 
(II.K.3.18) 

(viii) Perform a study of the effect on 
all core-cooling modes under accident 
conditions of designing the core spray 
and low pressure coolant injection sys-
tems to ensure that the systems will 
automatically restart on loss of water 
level, after having been manually 
stopped, if an initiation signal is still 
present. (Applicable to BWR’s only). 
(II.K.3.21) 

(ix) Perform a study to determine the 
need for additional space cooling to en-
sure reliable long-term operation of 
the reactor core isolation cooling 
(RCIC) and high-pressure coolant injec-
tion (HPCI) systems, following a com-
plete loss of offsite power to the plant 
for at least two (2) hours. (For plants 
with high pressure core spray systems 
in lieu of high pressure coolant injec-
tion systems, substitute the words, 
‘‘high pressure core spray’’ for ‘‘high 
pressure coolant injection’’ and 
‘‘HPCS’’ for ‘‘HPCI’’) (Applicable to 
BWR’s only). (II.K.3.24) 

(x) Perform a study to ensure that 
the Automatic Depressurization Sys-
tem, valves, accumulators, and associ-
ated equipment and instrumentation 
will be capable of performing their in-
tended functions during and following 
an accident situation, taking no credit 
for non-safety related equipment or in-
strumentation, and accounting for nor-
mal expected air (or nitrogen) leakage 
through valves. (Applicable to BWR’s 
only). (II.K.3.28) 

(xi) Provide an evaluation of depres-
surization methods, other than by full 
actuation of the automatic depressuri-
zation system, that would reduce the 
possibility of exceeding vessel integ-
rity limits during rapid cooldown. (Ap-
plicable to BWR’s only) (II.K.3.45) 

(xii) Perform an evaluation of alter-
native hydrogen control systems that 
would satisfy the requirements of para-
graph (f)(2)(ix) of this section. As a 
minimum include consideration of a 
hydrogen ignition and post-accident 
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11 The fission product release assumed for 
these calculations should be based upon a 
major accident, hypothesized for purposes of 
site analysis or postulated from consider-
ations of possible accidental events, that 
would result in potential hazards not exceed-
ed by those from any accident considered 
credible. Such accidents have generally been 
assumed to result in substantial meltdown of 
the core with subsequent release of appre-
ciable quantities of fission products.

inerting system. The evaluation shall 
include: 

(A) A comparison of costs and bene-
fits of the alternative systems consid-
ered. 

(B) For the selected system, analyses 
and test data to verify compliance with 
the requirements of (f)(2)(ix) of this 
section. 

(C) For the selected system, prelimi-
nary design descriptions of equipment, 
function, and layout. 

(2) To satisfy the following require-
ments, the application shall provide 
sufficient information to demonstrate 
that the required actions will be satis-
factorily completed by the operating 
license stage. This information is of 
the type customarily required to sat-
isfy 10 CFR 50.35(a)(2) or to address un-
resolved generic safety issues. 

(i) Provide simulator capability that 
correctly models the control room and 
includes the capability to simulate 
small-break LOCA’s. (Applicable to 
construction permit applicants only) 
(I.A.4.2.) 

(ii) Establish a program, to begin 
during construction and follow into op-
eration, for integrating and expanding 
current efforts to improve plant proce-
dures. The scope of the program shall 
include emergency procedures, reli-
ability analyses, human factors engi-
neering, crisis management, operator 
training, and coordination with INPO 
and other industry efforts. (Applicable 
to construction permit applicants only) 
(I.C.9) 

(iii) Provide, for Commission review, 
a control room design that reflects 
state-of-the-art human factor prin-
ciples prior to committing to fabrica-
tion or revision of fabricated control 
room panels and layouts. (I.D.1) 

(iv) Provide a plant safety parameter 
display console that will display to op-
erators a minimum set of parameters 
defining the safety status of the plant, 
capable of displaying a full range of 
important plant parameters and data 
trends on demand, and capable of indi-
cating when process limits are being 
approached or exceeded. (I.D.2) 

(v) Provide for automatic indication 
of the bypassed and operable status of 
safety systems. (I.D.3) 

(vi) Provide the capability of high 
point venting of noncondensible gases 

from the reactor coolant system, and 
other systems that may be required to 
maintain adequate core cooling. Sys-
tems to achieve this capability shall be 
capable of being operated from the con-
trol room and their operation shall not 
lead to an unacceptable increase in the 
probability of loss-of-coolant accident 
or an unacceptable challenge to con-
tainment integrity. (II.B.1) 

(vii) Perform radiation and shielding 
design reviews of spaces around sys-
tems that may, as a result of an acci-
dent, contain accident source term 11 
radioactive materials, and design as 
necessary to permit adequate access to 
important areas and to protect safety 
equipment from the radiation environ-
ment. (II.B.2)

(viii) Provide a capability to prompt-
ly obtain and analyze samples from the 
reactor coolant system and contain-
ment that may contain accident source 
term 11 radioactive materials without 
radiation exposures to any individual 
exceeding 5 rems to the whole body or 
50 rems to the extremities. Materials 
to be analyzed and quantified include 
certain radionuclides that are indica-
tors of the degree of core damage (e.g., 
noble gases, radioiodines and cesiums, 
and nonvolatile isotopes), hydrogen in 
the containment atmosphere, dissolved 
gases, chloride, and boron concentra-
tions. (II.B.3) 

(ix) Provide a system for hydrogen 
control that can safely accommodate 
hydrogen generated by the equivalent 
of a 100% fuel-clad metal water reac-
tion. Preliminary design information 
on the tentatively preferred system op-
tion of those being evaluated in para-
graph (f)(1)(xii) of this section is suffi-
cient at the construction permit stage. 
The hydrogen control system and asso-
ciated systems shall provide, with rea-
sonable assurance, that: (II.B.8) 
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(A) Uniformly distributed hydrogen 
concentrations in the containment do 
not exceed 10% during and following an 
accident that releases an equivalent 
amount of hydrogen as would be gen-
erated from a 100% fuel clad metal-
water reaction, or that the post-acci-
dent atmosphere will not support hy-
drogen combustion. 

(B) Combustible concentrations of 
hydrogen will not collect in areas 
where unintended combustion or deto-
nation could cause loss of containment 
integrity or loss of appropriate miti-
gating features. 

(C) Equipment necessary for achiev-
ing and maintaining safe shutdown of 
the plant and maintaining contain-
ment integrity will perform its safety 
function during and after being exposed 
to the environmental conditions at-
tendant with the release of hydrogen 
generated by the equivalent of a 100% 
fuel-clad metal water reaction includ-
ing the environmental conditions cre-
ated by activation of the hydrogen con-
trol system. 

(D) If the method chosen for hydro-
gen control is a post-accident inerting 
system, inadvertent actuation of the 
system can be safely accommodated 
during plant operation. 

(x) Provide a test program and asso-
ciated model development and conduct 
tests to qualify reactor coolant system 
relief and safety valves and, for PWR’s, 
PORV block valves, for all fluid condi-
tions expected under operating condi-
tions, transients and accidents. Consid-
eration of anticipated transients with-
out scram (ATWS) conditions shall be 
included in the test program. Actual 
testing under ATWS conditions need 
not be carried out until subsequent 
phases of the test program are devel-
oped. (II.D.1) 

(xi) Provide direct indication of relief 
and safety valve position (open or 
closed) in the control room. (II.D.3) 

(xii) Provide automatic and manual 
auxiliary feedwater (AFW) system ini-
tiation, and provide auxiliary 
feedwater system flow indication in the 
control room. (Applicable to PWR’s 
only) (II.E.1.2) 

(xiii) Provide pressurizer heater 
power supply and associated motive 
and control power interfaces sufficient 
to establish and maintain natural cir-

culation in hot standby conditions 
with only onsite power available. (Ap-
plicable to PWR’s only) (II.E.3.1) 

(xiv) Provide containment isolation 
systems that: (II.E.4.2) 

(A) Ensure all non-essential systems 
are isolated automatically by the con-
tainment isolation system, 

(B) For each non-essential penetra-
tion (except instrument lines) have two 
isolation barriers in series, 

(C) Do not result in reopening of the 
containment isolation valves on reset-
ting of the isolation signal, 

(D) Utilize a containment set point 
pressure for initiating containment 
isolation as low as is compatible with 
normal operation, 

(E) Include automatic closing on a 
high radiation signal for all systems 
that provide a path to the environs. 

(xv) Provide a capability for contain-
ment purging/venting designed to mini-
mize the purging time consistent with 
ALARA principles for occupational ex-
posure. Provide and demonstrate high 
assurance that the purge system will 
reliably isolate under accident condi-
tions. (II.E.4.4) 

(xvi) Establish a design criterion for 
the allowable number of actuation cy-
cles of the emergency core cooling sys-
tem and reactor protection system con-
sistent with the expected occurrence 
rates of severe overcooling events (con-
sidering both anticipated transients 
and accidents). (Applicable to B&W de-
signs only). (II.E.5.1) 

(xvii) Provide instrumentation to 
measure, record and readout in the 
control room: (A) containment pres-
sure, (B) containment water level, (C) 
containment hydrogen concentration, 
(D) containment radiation intensity 
(high level), and (E) noble gas effluents 
at all potential, accident release 
points. Provide for continuous sam-
pling of radioactive iodines and partic-
ulates in gaseous effluents from all po-
tential accident release points, and for 
onsite capability to analyze and meas-
ure these samples. (II.F.1) 

(xviii) Provide instruments that pro-
vide in the control room an unambig-
uous indication of inadequate core 
cooling, such as primary coolant satu-
ration meters in PWR’s, and a suitable 
combination of signals from indicators 
of coolant level in the reactor vessel 

VerDate Dec<13>2002 13:04 Feb 18, 2003 Jkt 200028 PO 00000 Frm 00719 Fmt 8010 Sfmt 8010 Y:\SGML\200028T.XXX 200028T



720

10 CFR Ch. I (1–1–03 Edition)§ 50.34

and in-core thermocouples in PWR’s 
and BWR’s. (II.F.2) 

(xix) Provide instrumentation ade-
quate for monitoring plant conditions 
following an accident that includes 
core damage. (II.F.3) 

(xx) Provide power supplies for pres-
surizer relief valves, block valves, and 
level indicators such that: (A) Level in-
dicators are powered from vital buses; 
(B) motive and control power connec-
tions to the emergency power sources 
are through devices qualified in accord-
ance with requirements applicable to 
systems important to safety and (C) 
electric power is provided from emer-
gency power sources. (Applicable to 
PWR’s only). (II.G.1) 

(xxi) Design auxiliary heat removal 
systems such that necessary automatic 
and manual actions can be taken to en-
sure proper functioning when the main 
feedwater system is not operable. (Ap-
plicable to BWR’s only). (II.K.1.22) 

(xxii) Perform a failure modes and ef-
fects analysis of the integrated control 
system (ICS) to include consideration 
of failures and effects of input and out-
put signals to the ICS. (Applicable to 
B&W-designed plants only). (II.K.2.9) 

(xxiii) Provide, as part of the reactor 
protection system, an anticipatory re-
actor trip that would be actuated on 
loss of main feedwater and on turbine 
trip. (Applicable to B&W-designed 
plants only). (II.K.2.10) 

(xxiv) Provide the capability to 
record reactor vessel water level in one 
location on recorders that meet normal 
post-accident recording requirements. 
(Applicable to BWR’s only). (II.K.3.23) 

(xxv) Provide an onsite Technical 
Support Center, an onsite Operational 
Support Center, and, for construction 
permit applications only, a nearsite 
Emergency Operations Facility. 
(III.A.1.2). 

(xxvi) Provide for leakage control 
and detection in the design of systems 
outside containment that contain (or 
might contain) accident source term 11 
radioactive materials following an ac-
cident. Applicants shall submit a leak-
age control program, including an ini-
tial test program, a schedule for re-
testing these systems, and the actions 
to be taken for minimizing leakage 
from such systems. The goal is to mini-
mize potential exposures to workers 

and public, and to provide reasonable 
assurance that excessive leakage will 
not prevent the use of systems needed 
in an emergency. (III.D.1.1) 

(xxvii) Provide for monitoring of 
inplant radiation and airborne radioac-
tivity as appropriate for a broad range 
of routine and accident conditions. 
(III.D.3.3) 

(xxviii) Evaluate potential pathways 
for radioactivity and radiation that 
may lead to control room habitability 
problems under accident conditions re-
sulting in an accident source term 11 re-
lease, and make necessary design pro-
visions to preclude such problems. 
(III.D.3.4) 

(3) To satisfy the following require-
ments, the application shall provide 
sufficient information to demonstrate 
that the requirement has been met. 
This information is of the type custom-
arily required to satisfy paragraph 
(a)(1) of this section or to address the 
applicant’s technical qualifications and 
management structure and com-
petence. 

(i) Provide administrative procedures 
for evaluating operating, design and 
construction experience and for ensur-
ing that applicable important industry 
experiences will be provided in a time-
ly manner to those designing and con-
structing the plant. (I.C.5) 

(ii) Ensure that the quality assurance 
(QA) list required by Criterion II, app. 
B, 10 CFR part 50 includes all struc-
tures, systems, and components impor-
tant to safety. (I.F.1) 

(iii) Establish a quality assurance 
(QA) program based on consideration 
of: (A) Ensuring independence of the 
organization performing checking 
functions from the organization re-
sponsible for performing the functions; 
(B) performing quality assurance/qual-
ity control functions at construction 
sites to the maximum feasible extent; 
(C) including QA personnel in the docu-
mented review of and concurrence in 
quality related procedures associated 
with design, construction and installa-
tion; (D) establishing criteria for deter-
mining QA programmatic require-
ments; (E) establishing qualification 
requirements for QA and QC personnel; 
(F) sizing the QA staff commensurate 
with its duties and responsibilities; (G) 
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establishing procedures for mainte-
nance of ‘‘as-built’’ documentation; 
and (H) providing a QA role in design 
and analysis activities. (I.F.2) 

(iv) Provide one or more dedicated 
containment penetrations, equivalent 
in size to a single 3-foot diameter open-
ing, in order not to preclude future in-
stallation of systems to prevent con-
tainment failure, such as a filtered 
vented containment system. (II.B.8) 

(v) Provide preliminary design infor-
mation at a level of detail consistent 
with that normally required at the 
construction permit stage of review 
sufficient to demonstrate that: (II.B.8) 

(A)(1) Containment integrity will be 
maintained (i.e., for steel 
containments by meeting the require-
ments of the ASME Boiler and Pres-
sure Vessel Code, Section III, Division 
1, Subsubarticle NE–3220, Service Level 
C Limits, except that evaluation of in-
stability is not required, considering 
pressure and dead load alone. For con-
crete containments by meeting the re-
quirements of the ASME Boiler Pres-
sure Vessel Code, Section III, Division 
2 Subsubarticle CC–3720, Factored Load 
Category, considering pressure and 
dead load alone) during an accident 
that releases hydrogen generated from 
100% fuel clad metal-water reaction ac-
companied by either hydrogen burning 
or the added pressure from post-acci-
dent inerting assuming carbon dioxide 
is the inerting agent. As a minimum, 
the specific code requirements set 
forth above appropriate for each type 
of containment will be met for a com-
bination of dead load and an internal 
pressure of 45 psig. Modest deviations 
from these criteria will be considered 
by the staff, if good cause is shown by 
an applicant. Systems necessary to en-
sure containment integrity shall also 
be demonstrated to perform their func-
tion under these conditions. 

(2) Subarticle NE–3220, Division 1, 
and subarticle CC–3720, Division 2, of 
section III of the July 1, 1980 ASME 
Boiler and Pressure Vessel Code, which 
are referenced in paragraphs 
(f)(3)(v)(A)(1) and (f)(3)(v)(B)(1) of this 
section, were approved for incorpora-
tion by reference by the Director of the 
Office of the Federal Register. A notice 
of any changes made to the material 
incorporated by reference will be pub-

lished in the FEDERAL REGISTER. Copies 
of the ASME Boiler and Pressure Ves-
sel Code may be purchased from the 
American Society of Mechanical Engi-
neers, United Engineering Center, 345 
East 47th St., New York, NY 10017. It is 
also available for inspection at the 
NRC Library, 11545 Rockville Pike, 
Rockville, Maryland 20852–2738. 

(B)(1) Containment structure load-
ings produced by an inadvertent full 
actuation of a post-accident inerting 
hydrogen control system (assuming 
carbon dioxide), but not including seis-
mic or design basis accident loadings 
will not produce stresses in steel 
containments in excess of the limits 
set forth in the ASME Boiler and Pres-
sure Vessel Code, Section III, Division 
1, Subsubarticle NE–3220, Service Level 
A Limits, except that evaluation of in-
stability is not required (for concrete 
containments the loadings specified 
above will not produce strains in the 
containment liner in excess of the lim-
its set forth in the ASME Boiler and 
Pressure Vessel Code, Section III, Divi-
sion 2, Subsubarticle CC–3720, Service 
Load Category, (2) The containment 
has the capability to safely withstand 
pressure tests at 1.10 and 1.15 times (for 
steel and concrete containments, re-
spectively) the pressure calculated to 
result from carbon dioxide inerting. 

(vi) For plant designs with external 
hydrogen recombiners, provide redun-
dant dedicated containment penetra-
tions so that, assuming a single failure, 
the recombiner systems can be con-
nected to the containment atmosphere. 
(II.E.4.1) 

(vii) Provide a description of the 
management plan for design and con-
struction activities, to include: (A) The 
organizational and management struc-
ture singularly responsible for direc-
tion of design and construction of the 
proposed plant; (B) technical resources 
director by the applicant; (C) details of 
the interaction of design and construc-
tion within the applicant’s organiza-
tion and the manner by which the ap-
plicant will ensure close integration of 
the architect engineer and the nuclear 
steam supply vendor; (D) proposed pro-
cedures for handling the transition to 
operation; (E) the degree of top level 
management oversight and technical 
control to be exercised by the applicant 
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during design and construction, includ-
ing the preparation and implementa-
tion of procedures necessary to guide 
the effort. (II.J.3.1) 

(g) Conformance with the Standard Re-
view Plan (SRP). (1)(i) Applications for 
light water cooled nuclear power plant 
operating licenses docketed after May 
17, 1982 shall include an evaluation of 
the facility against the Standard Re-
view Plan (SRP) in effect on May 17, 
1982 or the SRP revision in effect six 
months prior to the docket date of the 
application, whichever is later. 

(ii) Applications for light water 
cooled nuclear power plant construc-
tion permits, manufacturing licenses, 
and preliminary or final design approv-
als for standard plants docketed after 
May 17, 1982 shall include an evaluation 
of the facility against the SRP in effect 
on May 17, 1982 or the SRP revision in 
effect six months prior to the docket 
date of the application, whichever is 
later. 

(2) The evaluation required by this 
section shall include an identification 
and description of all differences in de-
sign features, analytical techniques, 
and procedural measures proposed for a 
facility and those corresponding fea-
tures, techniques, and measures given 
in the SRP acceptance criteria. Where 
such a difference exists, the evaluation 
shall discuss how the alternative pro-
posed provides an acceptable method of 
complying with those rules or regula-
tions of Commission, or portions there-
of, that underlie the corresponding 
SRP acceptance criteria. 

(3) The SRP was issued to establish 
criteria that the NRC staff intends to 
use in evaluating whether an applicant/
licensee meets the Commission’s regu-
lations. The SRP is not a substitute for 
the regulations, and compliance is not 
a requirement. Applicants shall iden-
tify differences from the SRP accept-
ance criteria and evaluate how the pro-
posed alternatives to the SRP criteria 
provide an acceptable method of com-
plying with the Commission’s regula-
tions. 

[33 FR 18612, Dec. 17, 1968]

EDITORIAL NOTE: For FEDERAL REGISTER ci-
tations affecting § 50.34, see the List of CFR 
Sections Affected, which appears in the 
Finding Aids section of the printed volume 
and on GPO Access.

§ 50.34a Design objectives for equip-
ment to control releases of radio-
active material in effluents—nu-
clear power reactors. 

(a) An application for a permit to 
construct a nuclear power reactor shall 
include a description of the prelimi-
nary design of equipment to be in-
stalled to maintain control over radio-
active materials in gaseous and liquid 
effluents produced during normal reac-
tor operations, including expected 
operational occurrences. In the case of 
an application filed on or after January 
2, 1971, the application shall also iden-
tify the design objectives, and the 
means to be employed, for keeping lev-
els of radioactive material in effluents 
to unrestricted areas as low as is rea-
sonably achievable. The term ‘‘as low 
as is reasonably achievable’’ as used in 
this part means as low as is reasonably 
achievable taking into account the 
state of technology, and the economics 
of improvements in relation to benefits 
to the public health and safety and 
other societal and socioeconomic con-
siderations, and in relation to the utili-
zation of atomic energy in the public 
interest. The guides set out in appendix 
I to this part provide numerical guid-
ance on design objectives for light-
water-cooled nuclear power reactors to 
meet the requirements that radioactive 
material in effluents released to unre-
stricted areas be kept as low as is rea-
sonably achievable. These numerical 
guides for design objectives and lim-
iting conditions for operation are not 
to be construed as radiation protection 
standards. 

(b) Each application for a permit to 
construct a nuclear power reactor shall 
include: 

(1) A description of the preliminary 
design of equipment to be installed 
pursuant to paragraph (a) of this sec-
tion; 

(2) An estimate of: 
(i) The quantity of each of the prin-

cipal radio-nuclides expected to be re-
leased annually to unrestricted areas 
in liquid effluents produced during nor-
mal reactor operations; and 

(ii) The quantity of each of the prin-
cipal radio-nuclides of the gases, 
halides, and particulates expected to be 
released annually to unrestricted areas 
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1 The Commission may issue a provisional 
construction permit pursuant to the regula-
tions in this part in effect on March 30, 1970, 
for any facility for which a notice of hearing 
on an application for a provisional construc-
tion permit has been published on or before 
that date.

in gaseous effluents produced during 
normal reactor operations. 

(3) A general description of the provi-
sions for packaging, storage, and ship-
ment offsite of solid waste containing 
radioactive materials resulting from 
treatment of gaseous and liquid 
effluents and from other sources. 

(c) Each application for a license to 
operate a nuclear power reactor shall 
include (1) a description of the equip-
ment and procedures for the control of 
gaseous and liquid effluents and for the 
maintenance and use of equipment in-
stalled in radioactive waste systems, 
pursuant to paragraph (a) of this sec-
tion; an (2) a revised estimate of the in-
formation required in paragraph (b)(2) 
of this section if the expected releases 
and exposures differ significantly from 
the estimates submitted in the applica-
tion for a construction permit. 

[35 FR 18387, Dec. 3, 1970, as amended at 40 
FR 58847, Dec. 19, 1975; 61 FR 65172, Dec. 11, 
1996]

§ 50.35 Issuance of construction per-
mits.1

(a) When an applicant has not sup-
plied initially all of the technical in-
formation required to complete the ap-
plication and support the issuance of a 
construction permit which approves all 
proposed design features, the Commis-
sion may issue a construction permit if 
the Commission finds that (1) the ap-
plicant has described the proposed de-
sign of the facility, including, but not 
limited to, the principal architectural 
and engineering criteria for the design, 
and has identified the major features 
or components incorporated therein for 
the protection of the health and safety 
of the public; (2) such further technical 
or design information as may be re-
quired to complete the safety analysis, 
and which can reasonably be left for 
later consideration, will be supplied in 
the final safety analysis report; (3) 
safety features or components, if any, 
which require research and develop-
ment have been described by the appli-

cant and the applicant has identified, 
and there will be conducted, a research 
and development program reasonably 
designed to resolve any safety ques-
tions associated with such features or 
components; and that (4) on the basis 
of the foregoing, there is reasonable as-
surance that, (i) such safety questions 
will be satisfactorily resolved at or be-
fore the latest date stated in the appli-
cation for completion of construction 
of the proposed facility, and (ii) taking 
into consideration the site criteria con-
tained in part 100 of this chapter, the 
proposed facility can be constructed 
and operated at the proposed location 
without undue risk to the health and 
safety of the public.

NOTE: When an applicant has supplied ini-
tially all of the technical information re-
quired to complete the application, including 
the final design of the facility, the findings 
required above will be appropriately modi-
fied to reflect that fact.

(b) A construction permit will con-
stitute an authorization to the appli-
cant to proceed with construction but 
will not constitute Commission ap-
proval of the safety of any design fea-
ture or specification unless the appli-
cant specifically requests such ap-
proval and such approval is incor-
porated in the permit. The applicant, 
at his option, may request such approv-
als in the construction permit or, from 
time to time, by amendment of his con-
struction permit. The Commission 
may, in its discretion, incorporate in 
any construction permit provisions re-
quiring the applicant to furnish peri-
odic reports of the progress and results 
of research and development programs 
designed to resolve safety questions. 

(c) Any construction permit will be 
subject to the limitation that a license 
authorizing operation of the facility 
will not be issued by the Commission 
until (1) the applicant has submitted to 
the Commission, by amendment to the 
application, the complete final safety 
analysis report, portions of which may 
be submitted and evaluated from time 
to time, and (2) the Commission has 
found that the final design provides 
reasonable assurance that the health 
and safety of the public will not be en-
dangered by operation of the facility in 
accordance with the requirements of 
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the license and the regulations in this 
chapter. 

[27 FR 12915, Dec. 29, 1962, as amended at 31 
FR 12780, Sept. 30, 1966; 35 FR 5318, Mar. 31, 
1970; 35 FR 6644, Apr. 25, 1970; 35 FR 11461, 
July 7, 1970]

§ 50.36 Technical specifications. 
(a) Each applicant for a license au-

thorizing operation of a production or 
utilization facility shall include in his 
application proposed technical speci-
fications in accordance with the re-
quirements of this section. A summary 
statement of the bases or reasons for 
such specifications, other than those 
covering administrative controls, shall 
also be included in the application, but 
shall not become part of the technical 
specifications. 

(b) Each license authorizing oper-
ation of a production or utilization fa-
cility of a type described in § 50.21 or 
§ 50.22 will include technical specifica-
tions. The technical specifications will 
be derived from the analyses and eval-
uation included in the safety analysis 
report, and amendments thereto, sub-
mitted pursuant to § 50.34. The Com-
mission may include such additional 
technical specifications as the Com-
mission finds appropriate. 

(c) Technical specifications will in-
clude items in the following categories: 

(1) Safety limits, limiting safety system 
settings, and limiting control settings. 
(i)(A) Safety limits for nuclear reactors 
are limits upon important process vari-
ables that are found to be necessary to 
reasonably protect the integrity of cer-
tain of the physical barriers that guard 
against the uncontrolled release of ra-
dioactivity. If any safety limit is ex-
ceeded, the reactor must be shut down. 
The licensee shall notify the Commis-
sion, review the matter, and record the 
results of the review, including the 
cause of the condition and the basis for 
corrective action taken to preclude re-
currence. Operation must not be re-
sumed until authorized by the Commis-
sion. The licensee shall retain the 
record of the results of each review 
until the Commission terminates the 
license for the reactor, except for nu-
clear power reactors licensed under 
§ 50.21(b) or § 50.22 of this part. For 
these reactors, the licensee shall notify 
the Commission as required by § 50.72 

and submit a Licensee Event Report to 
the Commission as required by § 50.73. 
Licensees in these cases shall retain 
the records of the review for a period of 
three years following issuance of a Li-
censee Event Report. 

(B) Safety limits for fuel reprocess-
ing plants are those bounds within 
which the process variables must be 
maintained for adequate control of the 
operation and that must not be exceed-
ed in order to protect the integrity of 
the physical system that is designed to 
guard against the uncontrolled release 
or radioactivity. If any safety limit for 
a fuel reprocessing plant is exceeded, 
corrective action must be taken as 
stated in the technical specification or 
the affected part of the process, or the 
entire process if required, must be shut 
down, unless this action would further 
reduce the margin of safety. The li-
censee shall notify the Commission, re-
view the matter, and record the results 
of the review, including the cause of 
the condition and the basis for correc-
tive action taken to preclude recur-
rence. If a portion of the process or the 
entire process has been shutdown, oper-
ation must not be resumed until au-
thorized by the Commission. The li-
censee shall retain the record of the re-
sults of each review until the Commis-
sion terminates the license for the 
plant. 

(ii)(A) Limiting safety system set-
tings for nuclear reactors are settings 
for automatic protective devices re-
lated to those variables having signifi-
cant safety functions. Where a limiting 
safety system setting is specified for a 
variable on which a safety limit has 
been placed, the setting must be so 
chosen that automatic protective ac-
tion will correct the abnormal situa-
tion before a safety limit is exceeded. 
If, during operation, it is determined 
that the automatic safety system does 
not function as required, the licensee 
shall take appropriate action, which 
may include shutting down the reactor. 
The licensee shall notify the Commis-
sion, review the matter, and record the 
results of the review, including the 
cause of the condition and the basis for 
corrective action taken to preclude re-
currence. The licensee shall retain the 
record of the results of each review 
until the Commission terminates the 
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license for the reactor except for nu-
clear power reactors licensed under 
§ 50.21(b) or § 50.22 of this part. For 
these reactors, the licensee shall notify 
the Commission as required by § 50.72 
and submit a Licensee Event Report to 
the Commission as required by § 50.73. 
Licensees in these cases shall retain 
the records of the review for a period of 
three years following issuance of a Li-
censee Event Report. 

(B) Limiting control settings for fuel 
reprocessing plants are settings for 
automatic alarm or protective devices 
related to those variables having sig-
nificant safety functions. Where a lim-
iting control setting is specified for a 
variable on which a safety limit has 
been placed, the setting must be so 
chosen that protective action, either 
automatic or manual, will correct the 
abnormal situation before a safety 
limit is exceeded. If, during operation, 
the automatic alarm or protective de-
vices do not function as required, the 
licensee shall take appropriate action 
to maintain the variables within the 
limiting control-setting values and to 
repair promptly the automatic devices 
or to shut down the affected part of the 
process and, if required, to shut down 
the entire process for repair of auto-
matic devices. The licensee shall notify 
the Commission, review the matter, 
and record the results of the review, in-
cluding the cause of the condition and 
the basis for corrective action taken to 
preclude recurrence. The licensee shall 
retain the record of the results of each 
review until the Commission termi-
nates the license for the plant. 

(2) Limiting conditions for operation. (i) 
Limiting conditions for operation are 
the lowest functional capability or per-
formance levels of equipment required 
for safe operation of the facility. When 
a limiting condition for operation of a 
nuclear reactor is not met, the licensee 
shall shut down the reactor or follow 
any remedial action permitted by the 
technical specifications until the con-
dition can be met. When a limiting 
condition for operation of any process 
step in the system of a fuel reprocess-
ing plant is not met, the licensee shall 
shut down that part of the operation or 
follow any remedial action permitted 
by the technical specifications until 
the condition can be met. In the case of 

a nuclear reactor not licensed under 
§ 50.21(b) or § 50.22 of this part or fuel re-
processing plant, the licensee shall no-
tify the Commission, review the mat-
ter, and record the results of the re-
view, including the cause of the condi-
tion and the basis for corrective action 
taken to preclude recurrence. The li-
censee shall retain the record of the re-
sults of each review until the Commis-
sion terminates the license for the nu-
clear reactor or the fuel reprocessing 
plant. In the case of nuclear power re-
actors licensed under § 50.21(b) or § 50.22, 
the licensee shall notify the Commis-
sion if required by § 50.72 and shall sub-
mit a Licensee Event Report to the 
Commission as required by § 50.73. In 
this case, licensees shall retain records 
associated with preparation of a Li-
censee Event Report for a period of 
three years following issuance of the 
report. For events which do not require 
a Licensee Event Report, the licensee 
shall retain each record as required by 
the technical specifications. 

(ii) A technical specification limiting 
condition for operation of a nuclear re-
actor must be established for each item 
meeting one or more of the following 
criteria: 

(A) Criterion 1. Installed instrumenta-
tion that is used to detect, and indicate 
in the control room, a significant ab-
normal degradation of the reactor cool-
ant pressure boundary. 

(B) Criterion 2. A process variable, de-
sign feature, or operating restriction 
that is an initial condition of a design 
basis accident or transient analysis 
that either assumes the failure of or 
presents a challenge to the integrity of 
a fission product barrier. 

(C) Criterion 3. A structure, system, 
or component that is part of the pri-
mary success path and which functions 
or actuates to mitigate a design basis 
accident or transient that either as-
sumes the failure of or presents a chal-
lenge to the integrity of a fission prod-
uct barrier. 

(D) Criterion 4. A structure, system, 
or component which operating experi-
ence or probabilistic risk assessment 
has shown to be significant to public 
health and safety. 

(iii) A licensee is not required to pro-
pose to modify technical specifications 
that are included in any license issued 
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before August 18, 1995, to satisfy the 
criteria in paragraph (c)(2)(ii) of this 
section. 

(3) Surveillance requirements. Surveil-
lance requirements are requirements 
relating to test, calibration, or inspec-
tion to assure that the necessary qual-
ity of systems and components is main-
tained, that facility operation will be 
within safety limits, and that the lim-
iting conditions for operation will be 
met. 

(4) Design features. Design features to 
be included are those features of the fa-
cility such as materials of construction 
and geometric arrangements, which, if 
altered or modified, would have a sig-
nificant effect on safety and are not 
covered in categories described in para-
graphs (c) (1), (2), and (3) of this sec-
tion. 

(5) Administrative controls. Adminis-
trative controls are the provisions re-
lating to organization and manage-
ment, procedures, recordkeeping, re-
view and audit, and reporting nec-
essary to assure operation of the facil-
ity in a safe manner. Each licensee 
shall submit any reports to the Com-
mission pursuant to approved technical 
specifications as specified in § 50.4. 

(6) Decommissioning. This paragraph 
applies only to nuclear power reactor 
facilities that have submitted the cer-
tifications required by § 50.82(a)(1) and 
to non-power reactor facilities which 
are not authorized to operate. Tech-
nical specifications involving safety 
limits, limiting safety system settings, 
and limiting control system settings; 
limiting conditions for operation; sur-
veillance requirements; design fea-
tures; and administrative controls will 
be developed on a case-by-case basis. 

(7) Initial notification. Reports made 
to the Commission by licensees in re-
sponse to the requirements of this sec-
tion must be made as follows: 

(i) Licensees that have an installed 
Emergency Notification System shall 
make the initial notification to the 
NRC Operations Center in accordance 
with § 50.72 of this part. 

(ii) All other licensees shall make the 
initial notification by telephone to the 
Administrator of the appropriate NRC 
Regional Office listed in appendix D, 
part 20, of this chapter. 

(8) Written Reports. Licensees for nu-
clear power reactors licensed under 
§50.21(b) and § 50.22 of this part shall 
submit written reports to the Commis-
sion in accordance with § 50.73 of this 
part for events described in paragraphs 
(c)(1) and (c)(2) of this section. For all 
licensees, the Commission may require 
Special Reports as appropriate. 

(d)(1) This section shall not be 
deemed to modify the technical speci-
fications included in any license issued 
prior to January 16, 1969. A license in 
which technical specifications have not 
been designated shall be deemed to in-
clude the entire safety analysis report 
as technical specifications. 

(2) An applicant for a license author-
izing operation of a production or utili-
zation facility to whom a construction 
permit has been issued prior to Janu-
ary 16, 1969, may submit technical spec-
ifications in accordance with this sec-
tion, or in accordance with the require-
ments of this part in effect prior to 
January 16, 1969. 

(3) At the initiative of the Commis-
sion or the licensee, any license may be 
amended to include technical specifica-
tions of the scope and content which 
would be required if a new license were 
being issued. 

(e) The provisions of this section 
apply to each nuclear reactor licensee 
whose authority to operate the reactor 
has been removed by license amend-
ment, order, or regulation. 

[33 FR 18612, Dec. 17, 1968, as amended at 48 
FR 33860, July 26, 1983; 51 FR 40308, Nov. 6, 
1986; 53 FR 19249, May 27, 1988; 60 FR 36959, 
July 19, 1995; 61 FR 39299, July 29, 1996]

§ 50.36a Technical specifications on 
effluents from nuclear power reac-
tors. 

(a) In order to keep releases of radio-
active materials to unrestricted areas 
during normal conditions, including ex-
pected occurrences, as low as is reason-
ably achievable, each licensee of a nu-
clear power reactor will include tech-
nical specifications that, in addition to 
requiring compliance with applicable 
provisions of § 20.1301 of this chapter, 
require that: 

(1) Operating procedures developed 
pursuant to § 50.34a(c) for the control of 
effluents be established and followed 
and that the radioactive waste system, 
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pursuant to § 50.34a, be maintained and 
used. The licensee shall retain the op-
erating procedures in effect as a record 
until the Commission terminates the 
license and shall retain each super-
seded revision of the procedures for 3 
years from the date it was superseded. 

(2) Each licensee shall submit a re-
port to the Commission annually that 
specifies the quantity of each of the 
principal radionuclides released to un-
restricted areas in liquid and in gas-
eous effluents during the previous 12 
months, including any other informa-
tion as may be required by the Com-
mission to estimate maximum poten-
tial annual radiation doses to the pub-
lic resulting from effluent releases. 
The report must be submitted as speci-
fied in § 50.4, and the time between sub-
mission of the reports must be no 
longer than 12 months. If quantities of 
radioactive materials released during 
the reporting period are significantly 
above design objectives, the report 
must cover this specifically. On the 
basis of these reports and any addi-
tional information the Commission 
may obtain from the licensee or others, 
the Commission may require the li-
censee to take action as the Commis-
sion deems appropriate. 

(b) In establishing and implementing 
the operating procedures described in 
paragraph (a) of this section, the li-
censee shall be guided by the following 
considerations: Experience with the de-
sign, construction, and operation of nu-
clear power reactors indicates that 
compliance with the technical speci-
fications described in this section will 
keep average annual releases of radio-
active material in effluents and their 
resultant committed effective dose 
equivalents at small percentages of the 
dose limits specified in § 20.1301 and in 
the license. At the same time, the li-
censee is permitted the flexibility of 
operation, compatible with consider-
ations of health and safety, to assure 
that the public is provided a depend-
able source of power even under un-
usual conditions which may tempo-
rarily result in releases higher than 
such small percentages, but still within 
the limits specified in § 20.1301 of this 
chapter and in the license. It is ex-
pected that in using this flexibility 
under unusual conditions, the licensee 

will exert its best efforts to keep levels 
of radioactive material in effluents as 
low as is reasonably achievable. The 
guides set out in appendix I, provide 
numerical guidance on limiting condi-
tions for operation for light-water 
cooled nuclear power reactors to meet 
the requirement that radioactive mate-
rials in effluents released to unre-
stricted areas be kept as low as is rea-
sonably achievable. 

[61 FR 39299, July 29, 1996]

§ 50.36b Environmental conditions. 
Each license authorizing operation of 

a production or utilization facility, and 
each license for a nuclear power reac-
tor facility for which the certification 
of permanent cessation of operations 
required under § 50.82(a)(1) has been 
submitted, which is of a type described 
in § 50.21(b) (2) or (3) or § 50.22 or is a 
testing facility, may include condi-
tions to protect the environment to be 
set out in an attachment to the license 
which is incorporated in and made a 
part of the license. These conditions 
will be derived from information con-
tained in the environmental report and 
the supplement to the environmental 
report submitted pursuant to §§ 51.50 
and 51.53 of this chapter as analyzed 
and evaluated in the NRC record of de-
cision, and will identify the obligations 
of the licensee in the environmental 
area, including, as appropriate, re-
quirements for reporting and keeping 
records of environmental data, and any 
conditions and monitoring requirement 
for the protection of the nonaquatic 
environment. 

[61 FR 39299, July 29, 1996]

§ 50.37 Agreement limiting access to 
Classified Information. 

As part of its application and in any 
event before the receipt of Restricted 
Data or classified National Security In-
formation or the issuance of a license 
or construction permit, the applicant 
shall agree in writing that it will not 
permit any individual to have access to 
or any facility to possess Restricted 
Data or classified National Security In-
formation until the individual and/or 
facility has been approved for such ac-
cess under the provisions of 10 CFR 
parts 25 and/or 95. The agreement of 
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the applicant in this regard shall be 
deemed part of the license or construc-
tion permit, whether so stated therein 
or not. 

[62 FR 17690, Apr. 11, 1997]

§ 50.38 Ineligibility of certain appli-
cants. 

Any person who is a citizen, national, 
or agent of a foreign country, or any 
corporation, or other entity which the 
Commission knows or has reason to be-
lieve is owned, controlled, or domi-
nated by an alien, a foreign corpora-
tion, or a foreign government, shall be 
ineligible to apply for and obtain a li-
cense. 

[21 FR 355, Jan. 16, 1956, as amended at 43 FR 
6924, Feb. 17, 1978]

§ 50.39 Public inspection of applica-
tions. 

Applications and documents sub-
mitted to the Commission in connec-
tion with applications may be made 
available for public inspection in ac-
cordance with the provisions of the 
regulations contained in part 2 of this 
chapter.

STANDARDS FOR LICENSES AND 
CONSTRUCTION PERMITS

§ 50.40 Common standards. 
In determining that a license will be 

issued to an applicant, the Commission 
will be guided by the following consid-
erations: 

(a) The processes to be performed, 
the operating procedures, the facility 
and equipment, the use of the facility, 
and other technical specifications, or 
the proposals, in regard to any of the 
foregoing collectively provide reason-
able assurance that the applicant will 
comply with the regulations in this 
chapter, including the regulations in 
part 20, and that the health and safety 
of the public will not be endangered. 

(b) The applicant is technically and 
financially qualified to engage in the 
proposed activities in accordance with 
the regulations in this chapter. How-
ever, no consideration of financial 
qualification is necessary for an elec-
tric utility applicant for an operating 
license for a utilization facility of the 
type described in § 50.21(b) or § 50.22. 

(c) The issuance of a license to the 
applicant will not, in the opinion of the 
Commission, be inimical to the com-
mon defense and security or to the 
health and safety of the public. 

(d) Any applicable requirements of 
subpart A of part 51 have been satis-
fied. 

[21 FR 355, Jan. 19, 1956, as amended at 36 FR 
12731, July 7, 1971; 49 FR 9404, Mar. 12, 1984; 49 
FR 35753, Sept. 12, 1984]

§ 50.41 Additional standards for class 
104 licenses. 

In determining that a class 104 li-
cense will be issued to an applicant, 
the Commission will, in addition to ap-
plying the standards set forth in § 50.40 
be guided by the following consider-
ations: 

(a) The Commission will permit the 
widest amount of effective medical 
therapy possible with the amount of 
special nuclear material available for 
such purposes. 

(b) The Commission will permit the 
conduct of widespread and diverse re-
search and development. 

(c) An application for a class 104 op-
erating license as to which a person 
who intervened or sought by timely 
written notice to the Commission to 
intervene in the construction permit 
proceeding for the facility to obtain a 
determination of antitrust consider-
ations or to advance a jurisdictional 
basis for such determination has re-
quested an antitrust review under sec-
tion 105 of the Act within 25 days after 
the date of publication in the FEDERAL 
REGISTER of notice of filing of the ap-
plication for an operating license or 
December 19, 1970, whichever is later, is 
also subject to the provisions of 
§ 50.42(b). 

[21 FR 355, Jan. 19, 1956, as amended at 35 FR 
19660, Dec. 29, 1970]

§ 50.42 Additional standards for class 
103 licenses. 

In determining whether a class 103 li-
cense will be issued to an applicant, 
the Commission will, in addition to ap-
plying the standards set forth in § 50.40, 
be guided by the following consider-
ations: 

(a) The proposed activities will serve 
a useful purpose proportionate to the 
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1 As permitted by subsection 105c(8) of the 
Act, with respect to proceedings in which an 
application for a construction permit was 
filed prior to Dec. 19, 1970, and proceedings in 
which a written request for antitrust review 
of an application for an operating license to 
be issued under section 104b has been made 
by a person who intervened or sought by 
timely written notice to the Atomic Energy 
Commission to intervene in the construction 
permit proceeding for the facility to obtain a 
determination of antitrust considerations or 
to advance a jurisdictional basis for such de-
termination within 25 days after the date of 
publication in the FEDERAL REGISTER of no-
tice of filing of the application for an oper-
ating license or Dec. 19, 1970, whichever is 
later, the Commission may issue a construc-
tion permit or operating license in advance 
of consideration of, and findings with respect 
to the antitrust aspects of the application, 
provided that the permit or license so issued 
contains the condition specified in § 50.55b.

quantities of special nuclear material 
or source material to be utilized. 

(b) Due account will be taken of the 
advice provided by the Attorney Gen-
eral, under subsection 105c of the Act, 
and to any evidence that may be pro-
vided during any proceedings in con-
nection with the antitrust aspects of 
the application for a construction per-
mit or the facility’s initial operating 
license. 

(1) For this purpose, the Commission 
will promptly transmit to the Attorney 
General a copy of the construction per-
mit application or initial operating li-
cense application. The Commission will 
request any advice as the Attorney 
General considers appropriate in regard 
to the finding to be made by the Com-
mission as to whether the proposed li-
cense would create or maintain a situa-
tion inconsistent with the antitrust 
laws, as specified in subsection 105a of 
the Act. This requirement will not 
apply— 

(i) With respect to the types of class 
103 licenses which the Commission, 
with the approval of the Attorney gen-
eral, may determine would not signifi-
cantly affect the applicant’s activities 
under the antitrust laws; and 

(ii) To an application for an initial li-
cense to operate a production or utili-
zation facility for which a class 103 
construction permit was issued unless 
the Commission, after consultation 
with the Attorney General, determines 
such review is advisable on the ground 
that significant changes have occurred 
subsequent to the previous review by 
the Attorney General and the Commis-
sion. 

(2) The Commission will publish any 
advice it receives from the Attorney 
General in the FEDERAL REGISTER. 
After considering the antitrust aspects 
of the application for a construction 
permit or initial operating license, the 
Commission, if it finds that the con-
struction permit or initial operating li-
cense to be issued or continued, would 
create or maintain a situation incon-
sistent with the antitrust laws speci-
fied subsection 105a of the Act, will 
consider, in determining whether a 
construction permit or initial oper-
ating license should be issued or con-
tinued, other factors the Commission 
considers necessary to protect the pub-

lic interest, including the need for 
power in the affected area.1

[21 FR 355, Jan. 19, 1956, as amended at 35 FR 
11461, July 17, 1970; 35 FR 19660, Dec. 29, 1970; 
65 FR 44660, July 19, 2000]

§ 50.43 Additional standards and pro-
visions affecting class 103 licenses 
for commercial power. 

In addition to applying the standards 
set forth in §§ 50.40 and 50.42, in the case 
of a class 103 license for a facility for 
the generation of commercial power: 

(a) The NRC will: 
(1) Give notice in writing of each ap-

plication to the regulatory agency or 
State as may have jurisdiction over the 
rates and services incident to the pro-
posed activity; 

(2) Publish notice of the application 
in trade or news publications as it 
deems appropriate to give reasonable 
notice to municipalities, private utili-
ties, public bodies, and cooperatives 
which might have a potential interest 
in the utilization or production facil-
ity; and 

(3) Publish notice of the application 
once each week for 4 consecutive weeks 
in the FEDERAL REGISTER. No license 
will be issued by the NRC prior to the 
giving of these notices and until 4 
weeks after the last notice is published 
in the FEDERAL REGISTER. 

(b) If there are conflicting applica-
tions for a limited opportunity for such 
license, the Commission will give pre-
ferred consideration in the following 
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order: First, to applications submitted 
by public or cooperative bodies for fa-
cilities to be located in high cost power 
areas in the United States; second, to 
applications submitted by others for 
facilities to be located in such areas; 
third, to applications submitted by 
public or cooperative bodies for facili-
ties to be located in other than high 
cost power areas; and, fourth, to all 
other applicants. 

(c) The licensee who transmits elec-
tric energy in interstate commerce, or 
sells it at wholesale in interstate com-
merce, shall be subject to the regu-
latory provisions of the Federal Power 
Act. 

(d) Nothing herein shall preclude any 
government agency, now or hereafter 
authorized by law to engage in the pro-
duction, marketing, or distribution of 
electric energy, if otherwise qualified, 
from obtaining a license for the con-
struction and operation of a utilization 
facility for the primary purpose of pro-
ducing electric energy for disposition 
for ultimate public consumption. 

[21 FR 355, Jan. 19, 1956, as amended at 35 FR 
19660, Dec. 29, 1970; 63 FR 50480, Sept. 22, 1998]

§ 50.44 Standards for combustible gas 
control system in light-water-cooled 
power reactors. 

(a) Each boiling or pressurized light-
water nuclear power reactor fueled 
with oxide pellets withincylindrical 
zircaloy or ZIRLO cladding, must, as 
provided in paragraphs (b) through (d) 
of this section, include means for con-
trol of hydrogen gas that may be gen-
erated, following a postulated loss-of-
coolant accident (LOCA) by— 

(1) Metal-water reaction involving 
the fuel cladding and the reactor cool-
ant, 

(2) Radiolytic decomposition of the 
reactor coolant, and 

(3) Corrosion of metals. 
This section does not apply to a nu-
clear power reactor facility for which 
the certifications required under 
§ 50.82(a)(1) have been submitted. 

(b) Each boiling or pressurized light-
water nuclear power reactor fueled 
with oxide pellets within cylindrical 
zircaloy or ZIRLO cladding must be 
provided with the capability for— 

(1) Measuring the hydrogen con-
centration in the containment, 

(2) Insuring a mixed atmosphere in 
the containment, and 

(3) Controlling combustible gas con-
centrations in the containment fol-
lowing a postulated LOCA. 

(c)(1) For each boiling or pressurized 
light-water nuclear power reactor 
fueled with oxide pellets within cylin-
drical zircaloy or ZIRLO cladding, it 
must be shown that during the time pe-
riod following a postulated LOCA, but 
prior to effective operation of the com-
bustible gas control system, either: 

(i) An uncontrolled hydrogen-oxygen 
recombination would not take place in 
the containment; or 

(ii) The plant could withstand the 
consequences of uncontrolled hydro-
gen-oxygen recombination without loss 
of safety function. 

(2) If the conditions set out in para-
graph (c)(1) of this section cannot be 
shown, the containment shall be pro-
vided with an inerted or an oxygen de-
ficient atmosphere in order to provide 
protection against hydrogen burning 
and explosions during the time period 
specified in paragraph (c)(1) of this sec-
tion. 

(3) Notwithstanding paragraphs (c)(1) 
and (c)(2) of this section: 

(i) Effective May 4, 1982 or 6 months 
after initial criticality, whichever is 
later, an inerted atmosphere shall be 
provided for each boiling light-water 
nuclear power reactor with a Mark I or 
Mark II type containment; and 

(ii) By the end of the first scheduled 
outage beginning after July 5, 1982 and 
of sufficient duration to permit re-
quired modifications, each light-water 
nuclear power reactor that relies upon 
a purge/repressurization system as the 
primary means for controlling combus-
tible gases following a LOCA shall be 
provided with either an internal recom-
biner or the capability to install an ex-
ternal recombiner following the start 
of an accident. The internal or external 
recombiners must meet the combus-
tible gas control requirements in para-
graph (d) of this section. The contain-
ment penetrations used for external re-
combiners must either be: 

(A) Dedicated to that service only, 
conform to the requirements of Cri-
teria 54 and 56 of appendix A of this 
part, be designed against postulated 
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single failures for containment isola-
tion purposes, and be sized to satisfy 
the flow requirements of the external 
recombiners, or 

(B) Of a combined design for use by 
either external recombiners or purge/
repressurization systems and other sys-
tems, conform to the requirements of 
criteria 54 and 56 of appendix A of this 
part, be designed against postulated 
single failures both for containment 
isolation purposes and for operation of 
the external recombiners or purge/re-
pressurization systems, and be sized to 
satisfy the flow requirements of the ex-
ternal recombiners or purge re-
pressurization systems. 

(iii) To provide improved operational 
capability to maintain adequate core 
cooling following an accident, by the 
end of the first scheduled outage begin-
ning after July 1, 1982 and of sufficient 
duration to permit required modifica-
tions, each light-water nuclear power 
reactor shall be provided with high 
point vents for the reactor coolant sys-
tem, for the reactor vessel head, and 
for other systems required to maintain 
adequate core cooling if the accumula-
tion of noncondensible gases would 
cause the loss of function of these sys-
tems. (High point vents are not re-
quired, however, for the tubes in U-
tube steam generators.) The high point 
vents must be remotely operated from 
the control room. Since these vents 
form a part of the reactor coolant pres-
sure boundary, the design of the vents 
and associated controls, instruments 
and power sources must conform to the 
requirements of appendix A and appen-
dix B of this part. In particular, the 
vent system shall be designed to ensure 
a low probability that (A) the vents 
will not perform their safety functions 
and (B) there would be inadvertent or 
irreversible actuation of a vent. Fur-
thermore, the use of these vents during 
and following an accident must not ag-
gravate the challenge to the contain-
ment or the course of the accident. 

(iv)(A) Each licensee with a boiling 
light-water nuclear power reactor with 
a Mark III type of containment and 
each licensee with a pressurized light-
water nuclear power reactor with an 
ice condenser type of containment 
issued a construction permit before 
March 28, 1979, shall provide its nuclear 

power reactor with a hydrogen control 
system justified by a suitable program 
of experiment and analysis. The hydro-
gen control system must be capable of 
handling without loss of containment 
structural integrity an amount of hy-
drogen equivalent to that generated 
from a metal-water reaction involving 
75% of the fuel cladding surrounding 
the active fuel region (excluding the 
cladding surrounding the plenum vol-
ume). 

(B) Containment structural integrity 
must be demonstrated by use of an an-
alytical technique that is accepted by 
the NRC staff. This demonstration 
must include sufficient supporting jus-
tification to show that the technique 
describes the containment response to 
the structural loads involved. This 
method could include the use of actual 
material properties with suitable mar-
gins to account for uncertainties in 
modeling, in material properties, in 
construction tolerances, and so on. An-
other method could include a showing 
that the following specific criteria of 
the ASME Boiler and Pressure Vessel 
Code are met: 

(1) That steel containments meet the 
requirements of the ASME Boiler and 
Pressure Vessel Code (Edition and Ad-
denda as incorporated by reference in 
§ 50.55a(b)(1) of this part), specifically 
in Section III, Division 1, Subsubarticle 
NE–3220, Service Level C Limits, con-
sidering pressure and dead load alone 
(evaluation of instability is not re-
quired); and 

(2) That concrete containments meet 
the requirements of the ASME Boiler 
and Pressure vessel Code, Section III, 
Division 2, Subsubarticle CC–3720, 
Factored Load Category, considering 
pressure and dead load alone. 

(C) Subsubarticle NE–3220, Division 1, 
and Subsubarticle CC–3720, Division 2, 
of Section III of the ASME Boiler and 
Pressure Vessel Code, referenced in 
paragraphs (c)(3)(iv)(B)(1) and 
(c)(3)(iv)(B)(2) of this section, have 
been approved for incorporation by ref-
erence by the Director of the Office of 
the Federal Register. A notice of any 
changes made to the material incor-
porated by reference will be published 
in the FEDERAL REGISTER. Copies of the 
ASME Boiler and Pressure Vessel Code 
may be purchased from the American 
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Society of Mechanical Engineers, 
United Engineering Center, 345 East 
47th Street, New York, NY 10017. It is 
also available for inspection at the 
NRC Technical Reference Library, Two 
White Flint North, Room 2B9, 11545 
Rockville Pike, Rockville, MD. 

(D) If the hydrogen control system 
relies on post-accident inerting, the 
containment structure must be capable 
of withstanding the increased pressure: 

(1) During the accident, where it is 
acceptable to show that it does not ex-
ceed Service Level C Limits or the 
Factored load Category (as described in 
paragraph (c)(3)(iv)(B) of this section; 
and 

(2) Following inadvertent full 
inerting during normal plant oper-
ations, where it is acceptable to show 
that it does not exceed either the Serv-
ice Level A Limits of Subsubarticle 
NE–3220 (for a steel containment) or 
the Service Load Category of 
Subsubarticle CC–3720 (for a concrete 
containment.) 

(3) Modest deviations from the cri-
teria in paragraph (c)(3)(iv)(D) of this 
section will be considered by the Com-
mission if good cause is shown. 

(E) If the hydrogen control system 
relies on post-accident inerting, the 
systems and components required to 
establish and maintain safe shutdown 
and containment integrity must be de-
signed and qualified for the environ-
ment caused by such inerting. Further-
more, inadvertent full inerting during 
normal plant operations must not ad-
versely affect systems and components 
needed for safe operation of the plant. 

(v)(A) Each licensee with a boiling 
light-water nuclear power reactor with 
a Mark III type of containment and 
each licensee with a pressurized light-
water nuclear power reactor with an 
ice condenser type of containment 
issued a construction permit before 
March 28, 1979, for a reactor that does 
not rely upon an inerted atmosphere to 
control hydrogen inside the contain-
ment, shall provide its nuclear power 
reactor with systems and components 
necessary to establish and maintain 
safe shutdown and to maintain con-
tainment integrity. These systems and 
components must be capable of per-
forming their functions during and 
after exposure to the environmental 

conditions created by the burning of 
hydrogen. Environmental conditions 
caused by local detonations of hydro-
gen must also be included, unless such 
detonations can be shown unlikely to 
occur. 

(B) The amount of hydrogen to be 
considered is equivalent to that gen-
erated from a metal-water reaction in-
volving 75% of the fuel cladding sur-
rounding the active fuel region (exclud-
ing the cladding surrounding the ple-
num volume). 

(vi)(A) Each applicant for or holder 
of an operating license for a boiling 
light-water nuclear power reactor with 
a Mark III type of containment or for 
a pressurized light-water nuclear power 
reactor with an ice condenser type of 
containment issued a construction per-
mit before March 28, 1979, shall submit 
an analysis to the Commission as spec-
ified in § 50.4. 

(B) The analysis required by para-
graph (c)(3)(vi)(A) of this section must: 

(1) Provide an evaluation of the con-
sequences of large amounts of hydro-
gen generated after the start of an ac-
cident (hydrogen resulting from the 
metal–water reaction of up to and in-
cluding 75% of the fuel cladding sur-
rounding the active fuel region, exclud-
ing the cladding surrounding the ple-
num volume) and include consideration 
of hydrogen control measures as appro-
priate; 

(2) Include the period of recovery 
from the degraded condition; 

(3) Use accident scenarios that are 
accepted by the NRC staff. These sce-
narios must be accompanied by suffi-
cient supporting justification to show 
that they describe the behavior of the 
reactor system during and following an 
accident resulting in a degraded core. 

(4) Support the design of the hydro-
gen control system selected under 
paragraph (c)(3)(iv) of this section; and, 

(5) Show that for those reactors de-
scribed in paragraph (c)(3)(iv) of this 
section that do not rely upon an 
inerted atmosphere to control hydro-
gen inside the containment: 

(i) The containment structural integ-
rity as described in paragraph (c)(3)(iv) 
of this section will be maintained; and 

(ii) Systems and components nec-
essary to establish and maintain safe 
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shutdown and to maintain contain-
ment integrity will be capable of per-
forming their functions during and 
after exposure to the environmental 
conditions created by the burning of 
hydrogen, including the effect of local 
detonations, unless such detonations 
can be shown unlikely to occur. 

(vii)(A) By June 25, 1985, each appli-
cant for or holder of an operating li-
cense subject to the requirements of 
paragraphs (c)(3) (iv), (v) and (vi) of 
this section shall develop and submit 
to the Commission a proposed schedule 
for meeting these requirements. The 
schedule may be developed using inte-
grated scheduling systems previously 
approved for the facility by the NRC. 

(B) For each applicant for an oper-
ating license as of Febuary 25, 1985, the 
schedule shall provide for compliance 
with the requirements of paragraph 
(c)(3)(iv)(A) of this section prior to op-
eration of the reactor in excess of 5 
percent power. Completed final anal-
yses are not necessary for a staff deter-
mination that a plant is safe to operate 
at full power provided that prior to 
such operation an applicant has pro-
vided a preliminary analysis which the 
staff has determined provides a satis-
factory basis for a decision to support 
interim operation at full power until 
the final analysis has been completed. 
However, the record in this rulemaking 
shows that such preliminary analyses 
are not necessary for a staff determina-
tion that a plant is safe to operate at 
full power if the staff has determined 
for similar plants, referenced in this 
notice of rulemaking, that similar sys-
tems provide a satisfactory basis for a 
decision to support operation at full 
power until the preliminary analyses 
have been completed. 

(C) For those holders of operating li-
censes containing license conditions on 
Hydrogen Control Measures covered by 
this section, the schedule shall be con-
sistent with those license conditions, 
or approved amendments thereto. 

(D) For those facilities not having an 
NRC approved integrated scheduling 
system, a final schedule for meeting 
the requirements of paragraphs (c)(3) 
(iv), (v) and (vi) of this section shall be 
established by the NRC staff within 90 
days of receipt of a proposed schedule 
from the licensee or applicant, taking 

into account the current status of ef-
forts at the facility to comply with the 
requirements; analyses that may be 
provided by applicants or licensees re-
garding the impacts of these require-
ments on other scheduled plant modi-
fications, including any NRC-mandated 
safety modifications, and their relative 
importance to safety; and the Commis-
sion’s objective that these require-
ments be complied with without undue 
delay. 

(d)(1) For facilities that are in com-
pliance with § 50.46(b), the amount of 
hydrogen contributed by core metal-
water reaction (percentage of fuel clad-
ding that reacts with water), as a re-
sult of degradation, but not total fail-
ure, of emergency core cooling func-
tioning shall be assumed either to be 
five times the total amount of hydro-
gen calculated in demonstrating com-
pliance with § 50.46(b)(3), or to be the 
amount that would result from reac-
tion of all the metal in the outside sur-
faces of the cladding cylinders sur-
rounding the fuel (excluding the clad-
ding surrounding the plenum volume) 
to a depth of 0.00023 inch (0.0058 mm), 
whichever amount is greater. A time 
period of 2 minutes shall be used as the 
interval after the postulated LOCA 
over which the metal-water reaction 
occurs. 

(2) For facilities as to which no eval-
uation of compliance in accordance 
with § 50.46(b) has been submitted and 
evaluated, the amounts of hydrogen so 
contributed shall be assumed to be that 
amount resulting from the reaction of 
5 percent of the mass of metal in the 
cladding cylinders surrounding the 
fuel, excluding the cladding sur-
rounding the plenum volume. 

(e) For facilities whose notice of 
hearing on the application for a con-
struction permit was published on or 
after November 5, 1970, purging and/or 
repressurization shall not be the pri-
mary means for controlling combus-
tible gases following a LOCA. However, 
the capability for controlled purging 
shall be provided. For these facilities, 
the primary means for controlling 
combustible gases following a LOCA 
shall consist of a combustible gas con-
trol system, such as recombiners, that 
does not result in a significant release 
from containment. 
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(f) For facilities with respect to 
which the notice of hearing on the ap-
plication for a construction permit was 
published between December 22, 1968, 
and November 5, 1970, if the incre-
mental radiation dose from purging 
(and repressurization if a repressuriza-
tion system is provided) occurring at 
all points beyond the exclusion area 
boundary after a postulated LOCA cal-
culated in accordance with § 100.11(a)(2) 
of this chapter is less than 2.5 rem to 
the whole body and less than 30 rem to 
the thyroid, and if the combined radi-
ation dose at the low population zone 
outer boundary from purging and the 
postulated LOCA calculated in accord-
ance with § 100.11(a)(2) of this chapter is 
less than 25 rem to the whole body and 
less than 300 rem to the thyroid, only a 
purging system is necessary, provided 
that the purging system and any filtra-
tion system associated with it are de-
signed to conform with the general re-
quirements of Criteria 41, 42, and 43 of 
appendix A to this part. Otherwise the 
facility shall be provided with another 
type of combustible gas control system 
(a repressurization system is accept-
able) designed to conform with the gen-
eral requirements of Criteria 41, 42, and 
43 of appendix A to this part. If a purge 
system is used as part of the re-
pressurization system, the purge sys-
tem shall be designed to conform with 
the general requirements of Criteria 41, 
42, and 43 of appendix A to this part. 
The containment shall not be re-
pressurized beyond 50 percent of the 
containment design pressure. 

(g) For facilities with respect to 
which the notice of hearing on the ap-
plication for a construction permit was 
published on or before December 22, 
1968, if the combined radiation dose at 
the low population zone outer bound-
ary from purging (and repressurization 
if a repressurization system is pro-
vided) and the postulated LOCA cal-
culated in accordance with § 100.11(a)(2) 
of this chapter is less than 25 rem to 
the whole body and less than 300 rem to 
the thyroid, only a purging system is 
necessary, provided that the purging 
system and any filtration system asso-
ciated with it are designed to conform 
with the general requirements of Cri-
teria 41, 42, and 43 of appendix A to this 
part. Otherwise, the facility shall be 

provided with another type of combus-
tible gas control system (a re-
pressurization system is acceptable) 
designed to conform with the general 
requirements of Criteria 41, 42, and 43 
of appendix A to this part. If a purge 
system is used as part of the re-
pressurization system, it shall be de-
signed to conform with the general re-
quirements of Criteria 41, 42, and 43 of 
appendix A to this part. The contain-
ment shall not be repressurized beyond 
50 percent of the containment design 
pressure. 

(h) As used in this section: (1) Deg-
radation, but not total failure, of emer-
gency core cooling functioning means 
that the performance of the emergency 
core cooling system is postulated, for 
purposes of design of the combustible 
gas control system, not to meet the ac-
ceptance criteria in § 50.46 and that 
there could be localized clad melting 
and metal-water reaction to the extent 
postulated in paragraph (d) of this sec-
tion. The degree of performance deg-
radation is not postulated to be suffi-
cient to cause core meltdown. 

(2) A combustible gas control system 
is a system that operates after a LOCA 
to maintain the concentrations of com-
bustible gases within the containment, 
such as hydrogen, below flammability 
limits. Combustible gas control sys-
tems are of two types: (i) Systems that 
allow controlled release from contain-
ment, through filters if necessary, such 
as purging systems and repressuriza-
tion systems, and (ii) systems that do 
not result in a significant release from 
containment such as recombiners. 

(3) A purging system is a system for 
the controlled release of the contain-
ment atmosphere to the environment 
through filters if needed. 

(4) A repressurization system is a 
system used to dilute the concentra-
tion of combustible gas within contain-
ment by adding inert gas or air to the 
containment. Dilution of the combus-
tible gas results in a delay in time 
until a flammable concentration is 
reached and permits fission product 
decay. Operation is limited to a con-
tainment repressurization to 50 percent 
of the containment design pressure. A 
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purging system is normally part of the 
repressurization system. 

[43 FR 50163, Oct. 27, 1978, as amended at 46 
FR 58486, Dec. 2, 1981; 50 FR 3504, Jan. 25, 
1985; 50 FR 5567, Feb. 11, 1985; 51 FR 40308, 
Nov. 6, 1986; 53 FR 43420, Oct. 27, 1988; 57 FR 
39358, Aug. 31, 1992, 61 FR 39299, July 29, 1996; 
64 FR 48951, Sept. 9, 1999]

§ 50.45 Standards for construction per-
mits. 

An applicant for a license or an 
amendment of a license who proposes 
to construct or alter a production or 
utilization facility will be initially 
granted a construction permit, if the 
application is in conformity with and 
acceptable under the criteria of §§ 50.31 
through 50.38 and the standards of 
§§ 50.40 through 50.43.

§ 50.46 Acceptance criteria for emer-
gency core cooling systems for 
light-water nuclear power reactors. 

(a)(1)(i) Each boiling or pressurized 
light-water nuclear power reactor 
fueled with uranium oxide pellets with-
in cylindrical zircaloy or ZIRLO clad-
ding must be provided with an emer-
gency core cooling system (ECCS) that 
must be designed so that its calculated 
cooling performance following postu-
lated loss-of-coolant accidents con-
forms to the criteria set forth in para-
graph (b) of this section. ECCS cooling 
performance must be calculated in ac-
cordance with an acceptable evaluation 
model and must be calculated for a 
number of postulated loss-of-coolant 
accidents of different sizes, locations, 
and other properties sufficient to pro-
vide assurance that the most severe 
postulated loss-of-coolant accidents 
are calculated. Except as provided in 
paragraph (a)(1)(ii) of this section, the 
evaluation model must include suffi-
cient supporting justification to show 
that the analytical technique realisti-
cally describes the behavior of the re-
actor system during a loss-of-coolant 
accident. Comparisons to applicable ex-
perimental data must be made and un-
certainties in the analysis method and 
inputs must be identified and assessed 
so that the uncertainty in the cal-
culated results can be estimated. This 
uncertainty must be accounted for, so 
that, when the calculated ECCS cool-
ing performance is compared to the cri-

teria set forth in paragraph (b) of this 
section, there is a high level of prob-
ability that the criteria would not be 
exceeded. Appendix K, Part II Required 
Documentation, sets forth the docu-
mentation requirements for each eval-
uation model. This section does not 
apply to a nuclear power reactor facil-
ity for which the certifications re-
quired under § 50.82(a)(1) have been sub-
mitted. 

(ii) Alternatively, an ECCS evalua-
tion model may be developed in con-
formance with the required and accept-
able features of appendix K ECCS Eval-
uation Models. 

(2) The Director of Nuclear Reactor 
Regulation may impose restrictions on 
reactor operation if it is found that the 
evaluations of ECCS cooling perform-
ance submitted are not consistent with 
paragraphs (a)(1) (i) and (ii) of this sec-
tion. 

(3)(i) Each applicant for or holder of 
an operating license or construction 
permit shall estimate the effect of any 
change to or error in an acceptable 
evaluation model or in the application 
of such a model to determine if the 
change or error is significant. For this 
purpose, a significant change or error 
is one which results in a calculated 
peak fuel cladding temperature dif-
ferent by more than 50 °F from the 
temperature calculated for the lim-
iting transient using the last accept-
able model, or is a cumulation of 
changes and errors such that the sum 
of the absolute magnitudes of the re-
spective temperature changes is great-
er than 50 °F. 

(ii) For each change to or error dis-
covered in an acceptable evaluation 
model or in the application of such a 
model that affects the temperature cal-
culation, the applicant or licensee 
shall report the nature of the change or 
error and its estimated effect on the 
limiting ECCS analysis to the Commis-
sion at least annually as specified in 
§ 50.4. If the change or error is 
signficant, the applicant or licensee 
shall provide this report within 30 days 
and include with the report a proposed 
schedule for providing a reanalysis or 
taking other action as may be needed 
to show compliance with § 50.46 require-
ments. This schedule may be developed 
using an integrated scheduling system 
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previously approved for the facility by 
the NRC. For those facilities not using 
an NRC approved integrated scheduling 
system, a schedule will be established 
by the NRC staff within 60 days of re-
ceipt of the proposed schedule. Any 
change or error correction that results 
in a calculated ECCS performance that 
does not conform to the criteria set 
forth in paragraph (b) of this section is 
a reportable event as described in 
§§ 50.55(e), 50.72 and 50.73. The affected 
applicant or licensee shall propose im-
mediate steps to demonstrate compli-
ance or bring plant design or operation 
into compliance with § 50.46 require-
ments. 

(b)(1) Peak cladding temperature. The 
calculated maximum fuel element clad-
ding temperature shall not exceed 2200 
°F. 

(2) Maximum cladding oxidation. The 
calculated total oxidation of the clad-
ding shall nowhere exceed 0.17 times 
the total cladding thickness before oxi-
dation. As used in this subparagraph 
total oxidation means the total thick-
ness of cladding metal that would be 
locally converted to oxide if all the ox-
ygen absorbed by and reacted with the 
cladding locally were converted to stoi-
chiometric zirconium dioxide. If clad-
ding rupture is calculated to occur, the 
inside surfaces of the cladding shall be 
included in the oxidation, beginning at 
the calculated time of rupture. Clad-
ding thickness before oxidation means 
the radial distance from inside to out-
side the cladding, after any calculated 
rupture or swelling has occurred but 
before significant oxidation. Where the 
calculated conditions of transient pres-
sure and temperature lead to a pre-
diction of cladding swelling, with or 
without cladding rupture, the 
unoxidized cladding thickness shall be 
defined as the cladding cross-sectional 
area, taken at a horizontal plane at the 
elevation of the rupture, if it occurs, or 
at the elevation of the highest cladding 
temperature if no rupture is calculated 
to occur, divided by the average cir-
cumference at that elevation. For rup-
tured cladding the circumference does 
not include the rupture opening. 

(3) Maximum hydrogen generation. The 
calculated total amount of hydrogen 
generated from the chemical reaction 
of the cladding with water or steam 

shall not exceed 0.01 times the hypo-
thetical amount that would be gen-
erated if all of the metal in the clad-
ding cylinders surrounding the fuel, ex-
cluding the cladding surrounding the 
plenum volume, were to react. 

(4) Coolable geometry. Calculated 
changes in core geometry shall be such 
that the core remains amenable to 
cooling. 

(5) Long-term cooling. After any cal-
culated successful initial operation of 
the ECCS, the calculated core tempera-
ture shall be maintained at an accept-
ably low value and decay heat shall be 
removed for the extended period of 
time required by the long-lived radio-
activity remaining in the core. 

(c) As used in this section: (1) Loss-
of-coolant accidents (LOCA’s) are hy-
pothetical accidents that would result 
from the loss of reactor coolant, at a 
rate in excess of the capability of the 
reactor coolant makeup system, from 
breaks in pipes in the reactor coolant 
pressure boundary up to and including 
a break equivalent in size to the dou-
ble-ended rupture of the largest pipe in 
the reactor coolant system. 

(2) An evaluation model is the 
calculational framework for evaluating 
the behavior of the reactor system dur-
ing a postulated loss-of-coolant acci-
dent (LOCA). It includes one or more 
computer programs and all other infor-
mation necessary for application of the 
calculational framework to a specific 
LOCA, such as mathematical models 
used, assumptions included in the pro-
grams, procedure for treating the pro-
gram input and output information, 
specification of those portions of anal-
ysis not included in computer pro-
grams, values of parameters, and all 
other information necessary to specify 
the calculational procedure. 

(d) The requirements of this section 
are in addition to any other require-
ments applicable to ECCS set forth in 
this part. The criteria set forth in 
paragraph (b), with cooling perform-
ance calculated in accordance with an 
acceptable evaluation model, are in im-
plementation of the general require-
ments with respect to ECCS cooling 
performance design set forth in this 
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part, including in particular Criterion 
35 of appendix A. 

[39 FR 1002, Jan. 4, 1974, as amended at 53 FR 
36004, Sept. 16, 1988; 57 FR 39358, Aug. 31, 1992; 
61 FR 39299, July 29, 1996; 62 FR 59276, Nov. 3, 
1997]

§ 50.47 Emergency plans. 
(a)(1) Except as provided in para-

graph (d) of this section, no initial op-
erating license for a nuclear power re-
actor will be issued unless a finding is 
made by the NRC that there is reason-
able assurance that adequate protec-
tive measures can and will be taken in 
the event of a radiological emergency. 
No finding under this section is nec-
essary for issuance of a renewed nu-
clear power reactor operating license. 

(2) The NRC will base its finding on a 
review of the Federal Emergency Man-
agement Agency (FEMA) findings and 
determinations as to whether State 
and local emergency plans are ade-
quate and whether there is reasonable 
assurance that they can be imple-
mented, and on the NRC assessment as 
to whether the applicant’s onsite emer-
gency plans are adequate and whether 
there is reasonable assurance that they 
can be implemented. A FEMA finding 
will primarily be based on a review of 
the plans. Any other information al-
ready available to FEMA may be con-
sidered in assessing whether there is 
reasonable assurance that the plans 
can be implemented. In any NRC li-
censing proceeding, a FEMA finding 
will constitute a rebuttable presump-
tion on questions of adequacy and im-
plementation capability. 

(b) The onsite and, except as provided 
in paragraph (d) of this section, offsite 
emergency response plans for nuclear 
power reactors must meet the fol-
lowing standards: 

(1) Primary responsibilities for emer-
gency response by the nuclear facility 
licensee and by State and local organi-
zations within the Emergency Plan-
ning Zones have been assigned, the 
emergency responsibilities of the var-
ious supporting organizations have 
been specifically established, and each 
principal response organization has 
staff to respond and to augment its ini-
tial response on a continuous basis. 

(2) On-shift facility licensee respon-
sibilities for emergency response are 

unambiguously defined, adequate staff-
ing to provide initial facility accident 
response in key functional areas is 
maintained at all times, timely aug-
mentation of response capabilities is 
available and the interfaces among 
various onsite response activities and 
offsite support and response activities 
are specified. 

(3) Arrangements for requesting and 
effectively using assistance resources 
have been made, arrangements to ac-
commodate State and local staff at the 
licensee’s near-site Emergency Oper-
ations Facility have been made, and 
other organizations capable of aug-
menting the planned response have 
been identified. 

(4) A standard emergency classifica-
tion and action level scheme, the bases 
of which include facility system and ef-
fluent parameters, is in use by the nu-
clear facility licensee, and State and 
local response plans call for reliance on 
information provided by facility licens-
ees for determinations of minimum ini-
tial offsite response measures. 

(5) Procedures have been established 
for notification, by the licensee, of 
State and local response organizations 
and for notification of emergency per-
sonnel by all organizations; the con-
tent of initial and followup messages to 
response organizations and the public 
has been established; and means to pro-
vide early notification and clear in-
struction to the populace within the 
plume exposure pathway Emergency 
Planning Zone have been established. 

(6) Provisions exist for prompt com-
munications among principal response 
organizations to emergency personnel 
and to the public. 

(7) Information is made available to 
the public on a periodic basis on how 
they will be notified and what their 
initial actions should be in an emer-
gency (e.g., listening to a local broad-
cast station and remaining indoors), 
the principal points of contact with the 
news media for dissemination of infor-
mation during an emergency (including 
the physical location or locations) are 
established in advance, and procedures 
for coordinated dissemination of infor-
mation to the public are established. 

(8) Adequate emergency facilities and 
equipment to support the emergency 
response are provided and maintained. 
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(9) Adequate methods, systems, and 
equipment for assessing and moni-
toring actual or potential offsite con-
sequences of a radiological emergency 
condition are in use. 

(10) A range of protective actions has 
been developed for the plume exposure 
pathway EPZ for emergency workers 
and the public. In developing this range 
of actions, consideration has been 
given to evacuation, sheltering, and, as 
a supplement to these, the prophy-
lactic use of potassium iodide (KI), as 
appropriate. Guidelines for the choice 
of protective actions during an emer-
gency, consistent with Federal guid-
ance, are developed and in place, and 
protective actions for the ingestion ex-
posure pathway EPZ appropriate to the 
locale have been developed. 

(11) Means for controlling radio-
logical exposures, in an emergency, are 
established for emergency workers. 
The means for controlling radiological 
exposures shall include exposure guide-
lines consistent with EPA Emergency 
Worker and Lifesaving Activity Pro-
tective Action Guides. 

(12) Arrangements are made for med-
ical services for contaminated injured 
individuals. 

(13) General plans for recovery and 
reentry are developed. 

(14) Periodic exercises are (will be) 
conducted to evaluate major portions 
of emergency response capabilities, 
periodic drills are (will be) conducted 
to develop and maintain key skills, and 
deficiencies identified as a result of ex-
ercises or drills are (will be) corrected. 

(15) Radiological emergency response 
training is provided to those who may 
be called on to assist in an emergency. 

(16) Responsibilities for plan develop-
ment and review and for distribution of 
emergency plans are established, and 
planners are properly trained. 

(c)(1) Failure to meet the applicable 
standards set forth in paragraph (b) of 
this section may result in the Commis-
sion declining to issue an operating li-
cense; however, the applicant will have 
an opportunity to demonstrate to the 
satisfaction of the Commission that de-
ficiencies in the plans are not signifi-
cant for the plant in question, that 
adequate interim compensating actions 
have been or will be taken promptly, or 
that there are other compelling rea-

sons to permit plant operations. Where 
an applicant for an operating license 
asserts that its inability to dem-
onstrate compliance with the require-
ments of paragraph (b) of this 
sectionresults wholly or substantially 
from the decision of stateand/or local 
governments not to participate further 
in emergency planning, an operating li-
cense may be issued if the applicant 
demonstrates to the Commission’s sat-
isfaction that: 

(i) The applicant’s inability to com-
ply with the requirements of paragraph 
(b) of this section is wholly or substan-
tially the result of the non-participa-
tion of state and/or local governments. 

(ii) The applicant has made a sus-
tained, good faith effort to secure and 
retain the participation of the perti-
nent state and/or local governmental 
authorities, including the furnishing of 
copies of its emergency plan. 

(iii) The applicant’s emergency plan 
provides reasonable assurance that 
public health and safety is not endan-
gered by operation of the facility con-
cerned. To make that finding, the ap-
plicant must demonstrate that, as out-
lined below, adequate protective meas-
ures can and will be taken in the event 
of an emergency. A utility plan will be 
evaluated against the same planning 
standards applicable to a state or local 
plan, as listed in paragraph (b) of this 
section, with due allowance made both 
for— 

(A) Those elements for which state 
and/or local non-participation makes 
compliance infeasible and 

(B) The utility’s measures designed 
to compensate for any deficiencies re-
sulting from state and/or local non-par-
ticipation. 
In making its determination on the 
adequacy of a utility plan, the NRC 
will recognize the reality that in an ac-
tual emergency, state and local govern-
ment officials will exercise their best 
efforts to protect the health and safety 
of the public. The NRC will determine 
the adequacy of that expected re-
sponse, in combination with the util-
ity’s compensating measures, on a 
case-by-case basis, subject to the fol-
lowing guidance. In addressing the cir-
cumstance where applicant’s inability 
to comply with the requirements of 
paragraph (b) of this section is wholly 
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or substantially the result of non-par-
ticipation of state and/or local govern-
ments, it may be presumed that in the 
event of an actual radiological emer-
gency state and local officials would 
generally follow the utility plan. How-
ever, this presumption may be rebutted 
by, for example, a good faith and time-
ly proffer of an adequate and feasible 
state and/or local radiological emer-
gency plan that would in fact be relied 
upon in a radiological emergency. 

(2) Generally, the plume exposure 
pathway EPZ for nuclear power plants 
shall consist of an area about 10 miles 
(16 km) in radius and the ingestion 
pathway EPZ shall consist of an area 
about 50 miles (80 km) in radius. The 
exact size and configuration of the 
EPZs surrounding a particular nuclear 
power reactor shall be determined in 
relation to local emergency response 
needs and capabilities as they are af-
fected by such conditions as demog-
raphy, topography, land characteris-
tics, access routes, and jurisdictional 
boundaries. The size of the EPZs also 
may be determined on a case-by-case 
basis for gas-cooled nuclear reactors 
and for reactors with an authorized 
power level less than 250 MW thermal. 
The plans for the ingestion pathway 
shall focus on such actions as are ap-
propriate to protect the food ingestion 
pathway. 

(d) Notwithstanding the require-
ments of paragraphs (a) and (b) of this 
section, and except as specified by this 
paragraph, no NRC or FEMA review, 
findings, or determinations concerning 
the state of offsite emergency pre-
paredness or the adequacy of and capa-
bility to implement State and local or 
utility offsite emergency plans are re-
quired prior to issuance of an operating 
license authorizing only fuel loading or 
low power testing and training (up to 5 
percent of the rated power). Insofar as 
emergency planning and preparedness 
requirements are concerned, a license 
authorizing fuel loading and/or low 
power testing and training may be 
issued after a finding is made by the 
NRC that the state of onsite emer-
gency preparedness provides reasonable 
assurance that adequate protective 
measures can and will be taken in the 
event of a radiological emergency. The 
NRC will base this finding on its as-

sessment of the applicant’s onsite 
emergency plans against the pertinent 
standards in paragraph (b) of this sec-
tion and appendix E. Review of appli-
cant’s emergencyplans will include the 
following standards with offsite as-
pects: 

(1) Arrangements for requesting and 
effectively using offsite assistance on 
site have been made, arrangements to 
accommodate State and local staff at 
the licensee’s near-site Emergency Op-
erations Facility have been made, and 
other organizations capable of aug-
menting the planned onsite response 
have been identified. 

(2) Procedures have been established 
for licensee communications with 
State and local response organizations, 
including initial notification of the 
declaration of emergency and periodic 
provision of plant and response status 
reports. 

(3) Provisions exist for prompt com-
munications among principal response 
organizations to offsite emergency per-
sonnel who would be responding onsite. 

(4) Adequate emergency facilities and 
equipment to support the emergency 
response onsite are provided and main-
tained. 

(5) Adequate methods, systems, and 
equipment for assessing and moni-
toring actual or potential offsite con-
sequences of a radiological emergency 
condition are in use onsite. 

(6) Arrangements are made for med-
ical services for contaminated and in-
jured onsite individuals. 

(7) Radiological emergency response 
training has been made available to 
those offsite who may be called to as-
sist in an emergency onsite. 

[45 FR 55409, Aug. 8, 1980, as amended at 47 
FR 30235, July 13, 1982; 47 FR 40537, Sept. 15, 
1982; 49 FR 27736, July 6, 1984; 50 FR 19324, 
May 8, 1985; 52 FR 42085, Nov. 3, 1987; 53 FR 
36959, Sept. 23, 1988; 56 FR 64976, Dec. 13, 1991; 
61 FR 30132, June 14, 1996; 66 FR 5440, Jan. 19, 
2001]

§ 50.48 Fire protection. 
(a)(1) Each operating nuclear power 

plant must have a fire protection plan 
that satisfies Criterion 3 of appendix A 
to this part. This fire protection plan 
must: 

(i) Describe the overall fire protec-
tion program for the facility; 
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(ii) Identify the various positions 
within the licensee’s organization that 
are responsible for the program; 

(iii) State the authorities that are 
delegated to each of these positions to 
implement those responsibilities; and 

(iv) Outline the plans for fire protec-
tion, fire detection and suppression ca-
pability, and limitation of fire damage. 

(2) The plan must also describe spe-
cific features necessary to implement 
the program described in paragraph 
(a)(1) of this section such as— 

(i) Administrative controls and per-
sonnel requirements for fire prevention 
and manual fire suppression activities; 

(ii) Automatic and manually oper-
ated fire detection and suppression sys-
tems; and 

(iii) The means to limit fire damage 
to structures, systems, or components 
important to safety so that the capa-
bility to shut down the plant safely is 
ensured. 

(3) The licensee shall retain the fire 
protection plan and each change to the 
plan as a record until the Commission 
terminates the reactor license. The li-
censee shall retain each superseded re-
vision of the procedures for 3 years 
from the date it was superseded. 

(b) Appendix R to this part estab-
lishes fire protection features required 
to satisfy Criterion 3 of appendix A to 
this part with respect to certain ge-
neric issues for nuclear power plants li-
censed to operate before January 1, 
1979. 

(1) Except for the requirements of 
Sections III.G, III.J, and III.O, the pro-
visions of Appendix R to this part do 
not apply to nuclear power plants li-
censed to operate before January 1, 
1979, to the extent that— 

(i) Fire protection features proposed 
or implemented by the licensee have 
been accepted by the NRC staff as sat-
isfying the provisions of Appendix A to 
Branch Technical Position (BTP) 
APCSB 9.5–1 reflected in NRC fire pro-
tection safety evaluation reports 
issued before the effective date of Feb-
ruary 19, 1981; or 

(ii) Fire protection features were ac-
cepted by the NRC staff in comprehen-
sive fire protection safety evaluation 
reports issued before Appendix A to 
Branch Technical Position (BTP) 

APCSB 9.5–1 was published in August 
1976. 

(2) With respect to all other fire pro-
tection features covered by Appendix 
R, all nuclear power plants licensed to 
operate before January 1, 1979, must 
satisfy the applicable requirements of 
Appendix R to this part, including spe-
cifically the requirements of Sections 
III.G, III.J, and III.O. 

(c)–(e) [Reserved] 
(f) Licensees that have submitted the 

certifications required under 
§ 50.82(a)(1) shall maintain a fire protec-
tion program to address the potential 
for fires that could cause the release or 
spread of radioactive materials (i.e., 
that could result in a radiological haz-
ard). 

(1) The objectives of the fire protec-
tion program are to— 

(i) Reasonably prevent these fires 
from occurring; 

(ii) Rapidly detect, control, and ex-
tinguish those fires that do occur and 
that could result in a radiological haz-
ard; and 

(iii) Ensure that the risk of fire-in-
duced radiological hazards to the pub-
lic, environment and plant personnel is 
minimized. 

(2) The licensee shall assess the fire 
protection program on a regular basis. 
The licensee shall revise the plan as ap-
propriate throughout the various 
stages of facility decommissioning. 

(3) The licensee may make changes to 
the fire protection program without 
NRC approval if these changes do not 
reduce the effectiveness of fire protec-
tion for facilities, systems, and equip-
ment that could result in a radiological 
hazard, taking into account the decom-
missioning plant conditions and activi-
ties. 

[65 FR 38190, June 20, 2000]

§ 50.49 Environmental qualification of 
electric equipment important to 
safety for nuclear power plants. 

(a) Each holder of or an applicant for 
a license for a nuclear power plant, 
other than a nuclear power plant for 
which the certifications required under 
§ 50.82(a)(1) have been submitted, shall 
establish a program for qualifying the 
electric equipment defined in para-
graph (b) of this section. 
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3 Safety-related electric equipment is re-
ferred to as ‘‘Class 1E’’ equipment in IEEE 
323–1974. Copies of this standard may be ob-
tained from the Institute of Electrical and 
Electronics Engineers, Inc., 345 East 47th 
Street, New York, NY 10017.

4 Specific guidance concerning the types of 
variables to be monitored is provided in Re-
vision 2 of Regulatory Guide 1.97, ‘‘Instru-
mentation for Light-Water-Cooled Nuclear 
Power Plants to Assess Plant and Environs 
Conditions During and Following an Acci-
dent.’’ Copies of the Regulatory Guide may 
be purchased through the U.S. Government 
Printing Office by calling 202–275–2060 or by 
writing to the U.S. Government Printing Of-
fice, P.O. Box 37082, Washington, DC 20013–
7082.

(b) Electric equipment important to 
safety covered by this section is: 

(1) Safety-related electric equip-
ment. 3

(i) This equipment is that relied upon 
to remain functional during and fol-
lowing design basis events to ensure— 

(A) The integrity of the reactor cool-
ant pressure boundary; 

(B) The capability to shut down the 
reactor and maintain it in a safe shut-
down condition; or 

(C) The capability to prevent or miti-
gate the consequences of accidents that 
could result in potential offsite expo-
sures comparable to the guidelines in 
§ 50.34(a)(1), § 50.67(b)(2), or § 100.11 of 
this chapter, as applicable. 

(ii) Design basis events are defined as 
conditions of normal operation, includ-
ing anticipated operational occur-
rences, design basis accidents, external 
events, and natural phenomena for 
which the plant must be designed to 
ensure functions (b)(1)(i) (A) through 
(C) of this section. 

(2) Nonsafety-related electric equip-
ment whose failure under postulated 
environmental conditions could pre-
vent satisfactory accomplishment of 
safety functions specified in subpara-
graphs (b)(1)(i)(A) through (C) of this 
section by the safety-related equip-
ment. 

(3) Certain post-accident monitoring 
equipment. 4

(c) Requirements for (1) dynamic and 
seismic qualification of electric equip-
ment important to safety, (2) protec-
tion of electric equipment important 
to safety against other natural phe-
nomena and external events, and (3) en-

vironmental qualification of electric 
equipment important to safety located 
in a mild environment are not included 
within the scope of this section. A mild 
environment is an environment that 
would at no time be significantly more 
severe than the environment that 
would occur during normal plant oper-
ation, including anticipated oper-
ational occurrences. 

(d) The applicant or licensee shall 
prepare a list of electric equipment im-
portant to safety covered by this sec-
tion. In addition, the applicant or li-
censee shall include the information in 
paragraphs (d)(1), (2), and (3) of this 
section for this electric equipment im-
portant to safety in a qualification file. 
The applicant or licensee shall keep 
the list and information in the file cur-
rent and retain the file in auditable 
form for the entire period during which 
the covered item is installed in the nu-
clear power plant or is stored for future 
use to permit verification that each 
item of electric equipment is impor-
tant to safely meet the requirements of 
paragraph (j) of this section. 

(1) The performance specifications 
under conditions existing during and 
following design basis accidents. 

(2) The voltage, frequency, load, and 
other electrical characteristics for 
which the performance specified in ac-
cordance with paragraph (d)(1) of this 
section can be ensured. 

(3) The environmental conditions, in-
cluding temperature, pressure, humid-
ity, radiation, chemicals, and submer-
gence at the location where the equip-
ment must perform as specified in ac-
cordance with paragraphs (d) (1) and (2) 
of this section. 

(e) The electric equipment qualifica-
tion program must include and be 
based on the following: 

(1) Temperature and pressure. The 
time-dependent temperature and pres-
sure at the location of the electric 
equipment important to safety must be 
established for the most severe design 
basis accident during or following 
which this equipment is required to re-
main functional. 

(2) Humidity. Humidity during design 
basis accidents must be considered. 

(3) Chemical effects. The composition 
of chemicals used must be at least as 
severe as that resulting from the most 
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limiting mode of plant operation (e.g., 
containment spray, emergency core 
cooling, or recirculation from contain-
ment sump). If the composition of the 
chemical spray can be affected by 
equipment malfunctions, the most se-
vere chemical spray environment that 
results from a single failure in the 
spray system must be assumed. 

(4) Radiation. The radiation environ-
ment must be based on the type of ra-
diation, the total dose expected during 
normal operation over the installed life 
of the equipment, and the radiation en-
vironment associated with the most se-
vere design basis accident during or 
following which the equipment is re-
quired to remain functional, including 
the radiation resulting from recircu-
lating fluids for equipment located 
near the recirculating lines and includ-
ing dose-rate effects. 

(5) Aging. Equipment qualified by test 
must be preconditioned by natural or 
artificial (accelerated) aging to its end-
of-installed life condition. Consider-
ation must be given to all significant 
types of degradation which can have an 
effect on the functional capability of 
the equipment. If preconditioning to an 
end-of-installed life condition is not 
practicable, the equipment may be 
preconditioned to a shorter designated 
life. The equipment must be replaced 
or refurbished at the end of this des-
ignated life unless ongoing qualifica-
tion demonstrates that the item has 
additional life. 

(6) Submergence (if subject to being 
submerged). 

(7) Synergistic effects. Synergistic ef-
fects must be considered when these ef-
fects are believed to have a significant 
effect on equipment performance. 

(8) Margins. Margins must be applied 
to account for unquantified uncer-
tainty, such as the effects of produc-
tion variations and inaccuracies in test 
instruments. These margins are in ad-
dition to any conservatisms applied 
during the derivation of local environ-
mental conditions of the equipment un-
less these conservatisms can be quan-
tified and shown to contain appropriate 
margins. 

(f) Each item of electric equipment 
important to safety must be qualified 
by one of the following methods: 

(1) Testing an identical item of 
equipment under identical conditions 
or under similar conditions with a sup-
porting analysis to show that the 
equipment to be qualified is accept-
able. 

(2) Testing a similar item of equip-
ment with a supporting analysis to 
show that the equipment to be quali-
fied is acceptable. 

(3) Experience with identical or simi-
lar equipment under similar conditions 
with a supporting analysis to show 
that the equipment to be qualified is 
acceptable. 

(4) Analysis in combination with par-
tial type test data that supports the 
analytical assumptions and conclu-
sions. 

(g) Each holder of an operating li-
cense issued prior to February 22, 1983, 
shall, by May 20, 1983, identify the elec-
tric equipment important to safety 
within the scope of this section already 
qualified and submit a schedule for ei-
ther the qualification to the provisions 
of this section or for the replacement 
of the remaining electric equipment 
important to safety within the scope of 
this section. This schedule must estab-
lish a goal of final environmental qual-
ification of the electric equipment 
within the scope of this section by the 
end of the second refueling outage after 
March 31, 1982 or by March 31, 1985, 
whichever is earlier. The Director of 
the Office of Nuclear Reactor Regula-
tion may grant requests for extensions 
of this deadline to a date no later than 
November 30, 1985, for specific pieces of 
equipment if these requests are filed on 
a timely basis and demonstrate good 
cause for the extension, such as pro-
curement lead time, test complica-
tions, and installation problems. In ex-
ceptional cases, the Commission itself 
may consider and grant extensions be-
yond November 30, 1985, for completion 
of environmental qualification. 
The schedule in this paragraph super-
sedes the June 30, 1982, deadline, or any 
other previously imposed date, for en-
vironmental qualification of electric 
equipment contained in certain nuclear 
power operating licenses. 

(h) Each license shall notify the 
Commission as specified in § 50.4 of any 
significant equipment qualification 
problem that may require extension of 
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the completion date provided in ac-
cordance with paragraph (g) of this sec-
tion within 60 days of its discovery. 

(i) Applicants for operating licenses 
granted after February 22, 1983, but 
prior to November 30, 1985, shall per-
form an analysis to ensure that the 
plant can be safely operated pending 
completion of equipment qualification 
required by this section. This analysis 
must be submitted, as specified in 
§ 50.4, for consideration prior to the 
granting of an operating license and 
must include, where appropriate, con-
sideration of: 

(1) Accomplishing the safety function 
by some designated alternative equip-
ment if the principal equipment has 
not been demonstrated to be fully 
qualified. 

(2) The validity of partial test data in 
support of the original qualification. 

(3) Limited use of administrative 
controls over equipment that has not 
been demonstrated to be fully quali-
fied. 

(4) Completion of the safety function 
prior to exposure to the accident envi-
ronment resulting from a design basis 
event and ensuring that the subsequent 
failure of the equipment does not de-
grade any safety function or mislead 
the operator. 

(5) No significant degradation of any 
safety function or misleading informa-
tion to the operator as a result of fail-
ure of equipment under the accident 
environment resulting from a design 
basis event. 

(j) A record of the qualification, in-
cluding documentation in paragraph 
(d) of this section, must be maintained 
in an auditable form for the entire pe-
riod during which the covered item is 
installed in the nuclear power plant or 
is stored for future use to permit 
verification that each item of electric 
equipment important to safety covered 
by this section: 

(1) Is qualified for its application; and 
(2) Meets its specified performance 

requirements when it is subjected to 
the conditions predicted to be present 
when it must perform its safety func-
tion up to the end of its qualified life. 

(k) Applicants for and holders of op-
erating licenses are not required to re-
qualify electric equipment important 
to safety in accordance with the provi-

sions of this section if the Commission 
has previously required qualification of 
that equipment in accordance with 
‘‘Guidelines for Evaluating Environ-
mental Qualification of Class 1E Elec-
trical Equipment in Operating Reac-
tors,’’ November 1979 (DOR Guidelines), 
or NUREG–0588 (For Comment 
version), ‘‘Interim Staff Position on 
Environmental Qualification of Safety-
Related Electrical Equipment.’’

(l) Replacement equipment must be 
qualified in accordance with the provi-
sions of this section unless there are 
sound reasons to the contrary. 

[48 FR 2733, Jan. 21, 1983, as amended at 49 
FR 45576, Nov. 19, 1984; 51 FR 40308, Nov. 6, 
1986; 51 FR 43709, Dec. 3, 1986; 52 FR 31611, 
Aug. 21, 1987; 53 FR 19250, May 27, 1988; 61 FR 
39300, July 29, 1996; 61 FR 65173, Dec. 11, 1996; 
62 FR 47271, Sept. 8, 1997; 64 FR 72001, Dec. 23, 
1999; 66 FR 64738, Dec. 14, 2001]

ISSUANCE, LIMITATIONS, AND CONDITIONS 
OF LICENSES AND CONSTRUCTION PER-
MITS

§ 50.50 Issuance of licenses and con-
struction permits. 

Upon determination that an applica-
tion for a license meets the standards 
and requirements of the act and regula-
tions, and that notifications, if any, to 
other agencies or bodies have been duly 
made, the Commission will issue a li-
cense, or if appropriate a construction 
permit, in such form and containing 
such conditions and limitations includ-
ing technical specifications, as it 
deems appropriate and necessary.

§ 50.51 Continuation of license. 

(a) Each license will be issued for a 
fixed period of time to be specified in 
the license but in no case to exceed 40 
years from date of issuance. Where the 
operation of a facility is involved, the 
Commission will issue the license for 
the term requested by the applicant or 
for the estimated useful life of the fa-
cility if the Commission determines 
that the estimated useful life is less 
than the term requested. Where con-
struction of a facility is involved, the 
Commission may specify in the con-
struction permit the period for which 
the license will be issued if approved 
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pursuant to § 50.56. Licenses may be re-
newed by the Commission upon the ex-
piration of the period. Renewal of oper-
ating licenses for nuclear power plants 
is governed by 10 CFR part 54. Applica-
tion for termination of license is to be 
made pursuant to § 50.82. 

(b) Each license for a facility that 
has permanently ceased operations, 
continues in effect beyond the expira-
tion date to authorize ownership and 
possession of the production or utiliza-
tion facility, until the Commission no-
tifies the licensee in writing that the 
license is terminated. During such pe-
riod of continued effectiveness the li-
censee shall— 

(1) Take actions necessary to decom-
mission and decontaminate the facility 
and continue to maintain the facility, 
including, where applicable, the stor-
age, control and maintenance of the 
spent fuel, in a safe condition, and 

(2) Conduct activities in accordance 
with all other restrictions applicable to 
the facility in accordance with the 
NRC regulations and the provisions of 
the specific 10 CFR part 50 license for 
the facility. 

[56 FR 64976, Dec. 13, 1991, as amended at 61 
FR 39300, July 29, 1996]

§ 50.52 Combining licenses. 

The Commission may combine in a 
single license the activities of an appli-
cant which would otherwise be licensed 
severally.

§ 50.53 Jurisdictional limitations. 

No license under this part shall be 
deemed to have been issued for activi-
ties which are not under or within the 
jurisdiction of the United States. 

[21 FR 355, Jan. 19, 1956, as amended at 43 FR 
6924, Feb. 17, 1978]

§ 50.54 Conditions of licenses. 

Whether stated therein or not, the 
following shall be deemed conditions in 
every license issued: 

(a)(1) Each nuclear power plant or 
fuel reprocessing plant licensee subject 
to the quality assurance criteria in ap-
pendix B of this part shall implement, 
pursuant to § 50.34(b)(6)(ii) of this part, 
the quality assurance program de-
scribed or referenced in the Safety 

Analysis Report, including changes to 
that report. 

(2) Each licensee described in para-
graph (a)(1) of this section shall, by 
June 10, 1983, submit to the appropriate 
NRC Regional Office shown in appendix 
D of part 20 of this chapter the current 
description of the quality assurance 
program it is implementing for inclu-
sion in the Safety Analysis Report, un-
less there are no changes to the de-
scription previously accepted by NRC. 
This submittal must identify changes 
made to the quality assurance program 
description since the description was 
submitted to NRC. (Should a licensee 
need additional time beyond June 10, 
1983 to submit its current quality as-
surance program description to NRC, it 
shall notify the appropriate NRC Re-
gional Office in writing, explain why 
additional time is needed, and provide 
a schedule for NRC approval showing 
when its current quality assurance pro-
gram description will be submitted.) 

(3) Each licensee described in para-
graph (a)(1) of this section may make a 
change to a previously accepted qual-
ity assurance program description in-
cluded or referenced in the Safety 
Analysis Report without prior NRC ap-
proval, provided the change does not 
reduce the commitments in the pro-
gram description as accepted by the 
NRC. Changes to the quality assurance 
program description that do not reduce 
the commitments must be submitted 
to the NRC in accordance with the re-
quirements of § 50.71(e). In addition to 
quality assurance program changes in-
volving administrative improvements 
and clarifications, spelling corrections, 
punctuation, or editorial items, the fol-
lowing changes are not considered to 
be reductions in commitment: 

(i) The use of a QA standard approved 
by the NRC which is more recent than 
the QA standard in the licensee’s cur-
rent QA program at the time of the 
change; 

(ii) The use of a quality assurance al-
ternative or exception approved by an 
NRC safety evaluation, provided that 
the bases of the NRC approval are ap-
plicable to the licensee’s facility; 

(iii) The use of generic organizational 
position titles that clearly denote the 
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position function, supplemented as nec-
essary by descriptive text, rather than 
specific titles; 

(iv) The use of generic organizational 
charts to indicate functional relation-
ships, authorities, and responsibilities, 
or, alternately, the use of descriptive 
text; 

(v) The elimination of quality assur-
ance program information that dupli-
cates language in quality assurance 
regulatory guides and quality assur-
ance standards to which the licensee is 
committed; and 

(vi) Organizational revisions that en-
sure that persons and organizations 
performing quality assurance functions 
continue to have the requisite author-
ity and organizational freedom, includ-
ing sufficient independence from cost 
and schedule when opposed to safety 
considerations. 

(4) Changes to the quality assurance 
program description that do reduce the 
commitments must be submitted to 
the NRC and receive NRC approval 
prior to implementation, as follows: 

(i) Changes made to the quality as-
surance program description as pre-
sented in the Safety Analysis Report or 
in a topical report must be submitted 
as specified in § 50.4. 

(ii) The submittal of a change to the 
Safety Analysis Report quality assur-
ance program description must include 
all pages affected by that change and 
must be accompanied by a forwarding 
letter identifying the change, the rea-
son for the change, and the basis for 
concluding that the revised program 
incorporating the change continues to 
satisfy the criteria of appendix B of 
this part and the Safety Analysis Re-
port quality assurance program de-
scription commitments previously ac-
cepted by the NRC (the letter need not 
provide the basis for changes that cor-
rect spelling, punctuation, or editorial 
items). 

(iii) A copy of the forwarding letter 
identifying the change must be main-
tained as a facility record for three 
years. 

(iv) Changes to the quality assurance 
program description included or ref-
erenced in the Safety Analysis Report 
shall be regarded as accepted by the 
Commission upon receipt of a letter to 
this effect from the appropriate review-

ing office of the Commission or 60 days 
after submittal to the Commission, 
whichever occurs first. 

(b) No right to the special nuclear 
material shall be conferred by the li-
cense except as may be defined by the 
license. 

(c) Neither the license, nor any right 
thereunder, nor any right to utilize or 
produce special nuclear material shall 
be transferred, assigned, or disposed of 
in any manner, either voluntarily or 
involuntarily, directly or indirectly, 
through transfer of control of the li-
cense to any person, unless the Com-
mission shall, after securing full infor-
mation, find that the transfer is in ac-
cordance with the provisions of the act 
and give its consent in writing. 

(d) The license shall be subject to 
suspension and to the rights of recap-
ture of the material or control of the 
facility reserved to the Commission 
under section 108 of the act in a state 
of war or national emergency declared 
by Congress. 

(e) The license shall be subject to 
revocation, suspension, modification, 
or amendment for cause as provided in 
the act and regulations, in accordance 
with the procedures provided by the 
act and regulations. 

(f) The licensee shall at any time be-
fore expiration of the license, upon re-
quest of the Commission, submit, as 
specified in § 50.4, written statements, 
signed under oath or affirmation, to 
enable the Commission to determine 
whether or not the license should be 
modified, suspended, or revoked. Ex-
cept for information sought to verify 
licensee compliance with the current 
licensing basis for that facility, the 
NRC must prepare the reason or rea-
sons for each information request prior 
to issuance to ensure that the burden 
to be imposed on respondents is justi-
fied in view of the potential safety sig-
nificance of the issue to be addressed in 
the requested information. Each such 
justification provided for an evaluation 
performed by the NRC staff must be ap-
proved by the Executive Director for 
Operations or his or her designee prior 
to issuance of the request. 

(g) The issuance or existence of the 
license shall not be deemed to waive, or 
relieve the licensee from compliance 
with, the antitrust laws, as specified in 
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subsection 105a of the Act. In the event 
that the licensee should be found by a 
court of competent jurisdiction to have 
violated any provision of such anti-
trust laws in the conduct of the li-
censed activity, the Commission may 
suspend or revoke the license or take 
such other action with respect to it as 
shall be deemed necessary. 

(h) The license shall be subject to the 
provisions of the Act now or hereafter 
in effect and to all rules, regulations, 
and orders of the Commission. The 
terms and conditions of the license 
shall be subject to amendment, revi-
sion, or modification, by reason of 
amendments of the Act or by reason of 
rules, regulations, and orders issued in 
accordance with the terms of the act. 

(i) Except as provided in § 55.13 of this 
chapter, the licensee may not permit 
the manipulation of the controls of any 
facility by anyone who is not a licensed 
operator or senior operator as provided 
in part 55 of this chapter. 

(i–1) Within three months after 
issuance of an operating license, the li-
censee shall have in effect an operator 
requalification program which must as 
a minimum, meet the requirements of 
§ 55.59(c) of this chapter. Notwith-
standing the provisions of § 50.59, the li-
censee may not, except as specifically 
authorized by the Commission decrease 
the scope of an approved operator re-
qualification program. 

(j) Apparatus and mechanisms other 
than controls, the operation of which 
may affect the reactivity or power 
level of a reactor shall be manipulated 
only with the knowledge and consent 
of an operator or senior operator li-
censed pursuant to part 55 of this chap-
ter present at the controls. 

(k) An operator or senior operator li-
censed pursuant to part 55 of this chap-
ter shall be present at the controls at 
all times during the operation of the 
facility. 

(l) The licensee shall designate indi-
viduals to be responsible for directing 
the licensed activities of licensed oper-
ators. These individuals shall be li-
censed as senior operators pursuant to 
part 55 of this chapter. 

(m)(1) A senior operator licensed pur-
suant to part 55 of this chapter shall be 
present at the facility or readily avail-
able on call at all times during its op-
eration, and shall be present at the fa-
cility during initial start-up and ap-
proach to power, recovery from an un-
planned or unscheduled shut-down or 
significant reduction in power, and re-
fueling, or as otherwise prescribed in 
the facility license. 

(2) Notwithstanding any other provi-
sions of this section, by January 1, 
1984, licensees of nuclear power units 
shall meet the following requirements: 

(i) Each licensee shall meet the min-
imum licensed operator staffing re-
quirements in the following table:

MINIMUM REQUIREMENTS 1 PER SHIFT FOR ON-SITE STAFFING OF NUCLEAR POWER UNITS BY 
OPERATORS AND SENIOR OPERATORS LICENSED UNDER 10 CFR PART 55

Number of nuclear 
power units operating 2 Position 

One unit Two units Three units 

One 
control 
room 

One 
control 
room 

Two 
control 
rooms 

Two 
control 
rooms 

Three 
control 
rooms 

None ............................ Senior Operator ................................................ 1 1 1 1 1
Operator ............................................................ 1 2 2 3 3

One .............................. Senior Operator ................................................ 2 2 2 2 2
Operator ............................................................ 2 3 3 4 4

Two .............................. Senior Operator ................................................ .............. 2 3 3 3 3
Operator ............................................................ .............. 3 4 3 5 5

Three ........................... Senior Operator ................................................ .............. .............. .............. 3 4
Operator ............................................................ .............. .............. .............. 5 6

1 Temporary deviations from the numbers required by this table shall be in accordance with criteria established in the unit’s 
technical specifications. 

2 For the purpose of this table, a nuclear power unit is considered to be operating when it is in a mode other than cold shut-
down or refueling as defined by the unit’s technical specifications. 

3 The number of required licensed personnel when the operating nuclear power units are controlled from a common control 
room are two senior operators and four operators. 
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(ii) Each licensee shall have at its 
site a person holding a senior operator 
license for all fueled units at the site 
who is assigned responsibility for over-
all plant operation at all times there is 
fuel in any unit. If a single senior oper-
ator does not hold a senior operator li-
cense on all fueled units at the site, 
then the licensee must have at the site 
two or more senior operators, who in 
combination are licensed as senior op-
erators on all fueled units. 

(iii) When a nuclear power unit is in 
an operational mode other than cold 
shutdown or refueling, as defined by 
the unit’s technical specifications, 
each licensee shall have a person hold-
ing a senior operator license for the nu-
clear power unit in the control room at 
all times. In addition to this senior op-
erator, for each fueled nuclear power 
unit, a licensed operator or senior oper-
ator shall be present at the controls at 
all times. 

(iv) Each licensee shall have present, 
during alteration of the core of a nu-
clear power unit (including fuel loading 
or transfer), a person holding a senior 
operator license or a senior operator li-
cense limited to fuel handling to di-
rectly supervise the activity and, dur-
ing this time, the licensee shall not as-
sign other duties to this person. 

(3) Licensees who cannot meet the 
January 1, 1984 deadline must submit 
by October 1, 1983 a request for an ex-
tension to the Director of the Office of 
Nuclear Regulation and demonstrate 
good cause for the request. 

(n) The licensee shall not, except as 
authorized pursuant to a construction 
permit, make any alteration in the fa-
cility constituting a change from the 
technical specifications previously in-
corporated in a license or construction 
permit pursuant to § 50.36 of this part. 

(o) Primary reactor containments for 
water cooled power reactors, other 
than facilities for which the certifi-
cations required under § 50.82(a)(1) have 
been submitted, shall be subject to the 
requirements set forth in appendix J to 
this part. 

(p)(1) The licensee shall prepare and 
maintain safeguards contingency plan 
procedures in accordance with appen-
dix C of part 73 of this chapter for ef-
fecting the actions and decisions con-
tained in the Responsibility Matrix of 

the safeguards contingency plan. The 
licensee may make no change which 
would decrease the effectiveness of a 
security plan, or guard training and 
qualification plan, prepared pursuant 
to § 50.34(c) or part 73 of this chapter, or 
of the first four categories of informa-
tion (Background, Generic Planning 
Base, Licensee Planning Base, Respon-
sibility Matrix) contained in a licensee 
safeguards contingency plan prepared 
pursuant to § 50.34(d) or part 73 of this 
chapter, as applicable, without prior 
approval of the Commission. A licensee 
desiring to make such a change shall 
submit an application for an amend-
ment to the licensee’s license pursuant 
to § 50.90. 

(2) The licensee may make changes to 
the plans referenced in paragraph (p)(1) 
of this section, without prior Commis-
sion approval if the changes do not de-
crease the safeguards effectiveness of 
the plan. The licensee shall maintain 
records of changes to the plans made 
without prior Commission approval for 
a period of three years from the date of 
the change, and shall submit, as speci-
fied in § 50.4, a report containing a de-
scription of each change within two 
months after the change is made. Prior 
to the safeguards contingency plan 
being put into effect, the licensee shall 
have: 

(i) All safeguards capabilities speci-
fied in the safeguards contingency plan 
available and functional, 

(ii) Detailed procedures developed ac-
cording to appendix C to part 73 avail-
able at the licensee’s site, and 

(iii) All appropriate personnel 
trained to respond to safeguards inci-
dents as outlined in the plan and speci-
fied in the detailed procedures. 

(3) The licensee shall provide for the 
development, revision, implementa-
tion, and maintenance of its safeguards 
contingency plan. The licensee shall 
ensure that all program elements are 
reviewed by individuals independent of 
both security program management 
and personnel who have direct respon-
sibility for implementation of the secu-
rity program either: 

(i) At intervals not to exceed 12 
months, or 
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1 Emergency Planning Zones (EPZs) are 
discussed in NUREG–0396; EPA 520/1–78–016, 
‘‘Planning Basis for the Development of 
State and Local Government Radiological 
Emergency Response Plans in Support of 
Light Water Nuclear Power Plants,’’ Decem-
ber 1978. 

2 If the State and local emergency response 
plans have been previously provided to the 
NRC for inclusion in the facility docket, the 

(ii) As necessary, based on an assess-
ment by the licensee against perform-
ance indicators, and as soon as reason-
ably practicable after a change occurs 
in personnel, procedures, equipment, or 
facilities that potentially could ad-
versely affect security, but no longer 
than 12 months after the change. In 
any case, all elements of the safeguards 
contingency plan must be reviewed at 
least once every 24 months. 

(4) The review must include a review 
and audit of safeguards contingency 
procedures and practices, an audit of 
the security system testing and main-
tenance program, and a test of the 
safeguards systems along with commit-
ments established for response by local 
law enforcement authorities. The re-
sults of the review and audit, along 
with recommendations for improve-
ments, must be documented, reported 
to the licensee’s corporate and plant 
management, and kept available at the 
plant for inspection for a period of 3 
years. 

(q) A licensee authorized to possess 
and operate a nuclear power reactor 
shall follow and maintain in effect 
emergency plans which meet the stand-
ards in § 50.47(b) and the requirements 
in appendix E of this part. A licensee 
authorized to possess and/or operate a 
research reactor or a fuel facility shall 
follow and maintain in effect emer-
gency plans which meet the require-
ments in appendix E to this part. The 
licensee shall retain the emergency 
plan and each change that decreases 
the effectiveness of the plan as a record 
until the Commission terminates the 
license for the nuclear power reactor. 
The nuclear power reactor licensee 
may make changes to these plans with-
out Commission approval only if the 
changes do not decrease the effective-
ness of the plans and the plans, as 
changed, continue to meet the stand-
ards of § 50.47(b) and the requirements 
of appendix E to this part. The re-
search reactor and/or the fuel facility 
licensee may make changes to these 
plans without Commission approval 
only if these changes do not decrease 
the effectiveness of the plans and the 
plans, as changed, continue to meet the 
requirements of appendix E to this 
part. This nuclear power reactor, re-
search reactor, or fuel facility licensee 

shall retain a record of each change to 
the emergency plan made without prior 
Commission approval for a period of 
three years from the date of the 
change. Proposed changes that de-
crease the effectiveness of the approved 
emergency plans may not be imple-
mented without application to and ap-
proval by the Commission. The li-
censee shall submit, as specified in 
§ 50.4, a report of each proposed change 
for approval. If a change is made with-
out approval, the licensee shall submit, 
as specified in § 50.4, a report of each 
change within 30 days after the change 
is made. 

(r) Each licensee who is authorized to 
possess and/or operate a research or 
test reactor facility with an authorized 
power level greater than or equal to 2 
MW thermal, under a licensee of the 
type specified in § 50.21(c), shall submit 
emergency plans complying with 10 
CFR part 50, appendix E, to the Direc-
tor of the Office of Nuclear Reactor 
Regulation for approval by September 
7, 1982. Each licensee who is authorized 
to possess and/or operate a research or 
test reactor facility with an authorized 
power level less than 2 MW thermal, 
under a license of the type specified in 
§ 50.21(c), shall submit emergency plans 
complying with 10 CFR part 50, appen-
dix E, to the Director of the Office of 
Nuclear Reactor Regulation for ap-
proval by November 3, 1982. 

(s)(1) Each licensee who is authorized 
to possess and/or operate a nuclear 
power reactor shall submit to NRC 
within 60 days of the effective date of 
this amendment the radiological emer-
gency response plans of State and local 
governmental entities in the United 
States that are wholly or partially 
within a plume exposure pathway EPZ, 
as well as the plans of State govern-
ments wholly or partially within an in-
gestion pathway EPZ. 1, 2 Ten (10) 
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applicant need only provide the appropriate 
reference to meet this requirement.

copies of the above plans shall be for-
warded to the Director of Nuclear Re-
actor Regulation with 3 copies to the 
Administrator of the appropriate NRC 
regional office. Generally, the plume 
exposure pathway EPZ for nuclear 
power reactors shall consist of an area 
about 10 miles (16 km) in radius and 
the ingestion pathway EPZ shall con-
sist of an area about 50 miles (80 km) in 
radius. The exact size and configura-
tion of the EPZs for a particular nu-
clear power reactor shall be deter-
mined in relation to local emergency 
response needs and capabilities as they 
are affected by such conditions as de-
mography, topography, land character-
istics, access routes, and jurisdictional 
boundaries. The size of the EPZs also 
may be determined on a case-by-case 
basis for gas-cooled nuclear reactors 
and for reactors with an authorized 
power level less than 250 MW thermal. 
The plans for the ingestion pathway 
EPZ shall focus on such actions as are 
appropriate to protect the food inges-
tion pathway.

(2)(i) For operating power reactors, 
the licensee, State, and local emer-
gency response plans shall be imple-
mented by April 1, 1981, except as pro-
vided in section IV.D.3 of appendix E to 
this part. 

(ii) If after April 1, 1981, the NRC 
finds that the state of emergency pre-
paredness does not provide reasonable 
assurance that adequate protective 
measures can and will be taken in the 
event of a radiological emergency 
(including findings based on requirements 
of appendix E, section IV.D.3) and if the 
deficiencies (including deficiencies based 
on requirements of appendix E, section 
IV.D.3) are not corrected within four 
months of that finding, the Commis-
sion will determine whether the reac-
tor shall be shut down until such defi-
ciencies are remedied or whether other 
enforcement action is appropriate. In 
determining whether a shutdown or 
other enforcement action is appro-
priate, the Commission shall take into 
account, among other factors, whether 
the licensee can demonstrate to the 
Commission’s satisfaction that the de-
ficiencies in the plan are not signifi-

cant for the plant in question, or that 
adequate interim compensating actions 
have been or will be taken promptly, or 
that that there are other compelling 
reasons for continued operation. 

(3) The NRC will base its finding on a 
review of the FEMA findings and deter-
minations as to whether State and 
local emergency plans are adequate 
and capable of being implemented, and 
on the NRC assessment as to whether 
the licensee’s emergency plans are ade-
quate and capable of being imple-
mented. Nothing in this paragraph 
shall be construed as limiting the au-
thority of the Commission to take ac-
tion under any other regulation or au-
thority of the Commission or at any 
time other than that specified in this 
paragraph. 

(t)(1) The licensee shall provide for 
the development, revision, implemen-
tation, and maintenance of its emer-
gency preparedness program. The li-
censee shall ensure that all program 
elements are reviewed by persons who 
have no direct responsibility for the 
implementation of the emergency pre-
paredness program either: 

(i) At intervals not to exceed 12 
months or, 

(ii) As necessary, based on an assess-
ment by the licensee against perform-
ance indicators, and as soon as reason-
ably practicable after a change occurs 
in personnel, procedures, equipment, or 
facilities that potentially could ad-
versely affect emergency preparedness, 
but no longer than 12 months after the 
change. In any case, all elements of the 
emergency preparedness program must 
be reviewed at least once every 24 
months. 

(2) The review must include an eval-
uation for adequacy of interfaces with 
State and local governments and of li-
censee drills, exercises, capabilities, 
and procedures. The results of the re-
view, along with recommendations for 
improvements, must be documented, 
reported to the licensee’s corporate and 
plant management, and retained for a 
period of 5 years. The part of the re-
view involving the evaluation for ade-
quacy of interface with State and local 
governments must be available to the 
appropriate State and local govern-
ments. 
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(u) Within 60 days after the effective 
date of this amendment, each nuclear 
power reactor licensee shall submit to 
the NRC plans for coping with emer-
gencies that meet standards in § 50.47(b) 
and the requirements of appendix E to 
this part. 

(v) Each licensee subject to the re-
quirements of part 73 of this chapter 
shall ensure that physical security, 
safeguards contingency and guard qual-
ification and training plans and other 
related Safeguards Information are 
protected against unauthorized disclo-
sure in accordance with the require-
ments of § 73.21 of this chapter, as ap-
propriate. 

(w) Each power reactor licensee 
under this part for a production or uti-
lization facility of the type described 
in § 50.21(b) or § 50.22 shall take reason-
able steps to obtain insurance available 
at reasonable costs and on reasonable 
terms from private sources or to dem-
onstrate to the satisfaction of the NRC 
that it possesses an equivalent amount 
of protection covering the licensee’s 
obligation, in the event of an accident 
at the licensee’s reactor, to stabilize 
and decontaminate the reactor and the 
reactor station site at which the reac-
tor experiencing the accident is lo-
cated, provided that: 

(1) The insurance required by para-
graph (w) of this section must have a 
minimum coverage limit for each reac-
tor station site of either $1.06 billion or 
whatever amount of insurance is gen-
erally available from private sources, 
whichever is less. The required insur-
ance must clearly state that, as and to 
the extent provided in paragraph (w)(4) 
of this section, any proceeds must be 
payable first for stabilization of the re-
actor and next for decontamination of 
the reactor and the reactor station 
site. If a licensee’s coverage falls below 
the required minimum, the licensee 
shall within 60 days take all reasonable 
steps to restore its coverage to the re-
quired minimum. The required insur-
ance may, at the option of the licensee, 
be included within policies that also 
provide coverage for other risks, in-
cluding, but not limited to, the risk of 
direct physical damage. 

(2)(i) With respect to policies issued 
or annually renewed on or after April 2, 
1991, the proceeds of such required in-

surance must be dedicated, as and to 
the extent provided in this paragraph, 
to reimbursement or payment on be-
half of the insured of reasonable ex-
penses incurred or estimated to be in-
curred by the licensee in taking action 
to fulfill the licensee’s obligation, in 
the event of an accident at the licens-
ee’s reactor, to ensure that the reactor 
is in, or is returned to, and maintained 
in, a safe and stable condition and that 
radioactive contamination is removed 
or controlled such that personnel expo-
sures are consistent with the occupa-
tional exposure limits in 10 CFR part 
20. These actions must be consistent 
with any other obligation the licensee 
may have under this chapter and must 
be subject to paragraph (w)(4) of this 
section. As used in this section, an 
‘‘accident’’ means an event that in-
volves the release of radioactive mate-
rial from its intended place of confine-
ment within the reactor or on the reac-
tor station site such that there is a 
present danger of release off site in 
amounts that would pose a threat to 
the public health and safety. 

(ii) The stabilization and decon-
tamination requirements set forth in 
paragraph (w)(4) of this section must 
apply uniformly to all insurance poli-
cies required under paragraph (w) of 
this section. 

(3) The licensee shall report to the 
NRC on April 1 of each year the cur-
rent levels of this insurance or finan-
cial security it maintains and the 
sources of this insurance or financial 
security. 

(4)(i) In the event of an accident at 
the licensee’s reactor, whenever the es-
timated costs of stabilizing the li-
censed reactor and of decontaminating 
the reactor and the reactor station site 
exceed $100 million, the proceeds of the 
insurance required by paragraph (w) of 
this section must be dedicated to and 
used, first, to ensure that the licensed 
reactor is in, or is returned to, and can 
be maintained in, a safe and stable con-
dition so as to prevent any significant 
risk to the public health and safety 
and, second, to decontaminate the re-
actor and the reactor station site in ac-
cordance with the licensee’s cleanup 
plan as approved by order of the Direc-
tor of the Office of Nuclear Reactor 
Regulation. This priority on insurance 
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proceeds must remain in effect for 60 
days or, upon order of the Director, for 
such longer periods, in increments not 
to exceed 60 days except as provided for 
activities under the cleanup plan re-
quired in paragraphs (w)(4)(iii) and 
(w)(4)(iv) of this section, as the Direc-
tor may find necessary to protect the 
public health and safety. Actions need-
ed to bring the reactor to and maintain 
the reactor in a safe and stable condi-
tion may include one or more of the 
following, as appropriate: 

(A) Shutdown of the reactor; 
(B) Establishment and maintenance 

of long-term cooling with stable decay 
heat removal; 

(C) Maintenance of sub-criticality; 
(D) Control of radioactive releases; 

and 
(E) Securing of structures, systems, 

or components to minimize radiation 
exposure to onsite personnel or to the 
offsite public or to facilitate later de-
contamination or both. 

(ii) The licensee shall inform the Di-
rector of the Office of Nuclear Reactor 
Regulation in writing when the reactor 
is and can be maintained in a safe and 
stable condition so as to prevent any 
significant risk to the public health 
and safety. Within 30 days after the li-
censee informs the Director that the 
reactor is in this condition, or at such 
earlier time as the licensee may elect 
or the Director may for good cause di-
rect, the licensee shall prepare and sub-
mit a cleanup plan for the Director’s 
approval. The cleanup plan must iden-
tify and contain an estimate of the 
cost of each cleanup operation that 
will be required to decontaminate the 
reactor sufficiently to permit the li-
censee either to resume operation of 
the reactor or to apply to the Commis-
sion under § 50.82 for authority to de-
commission the reactor and to sur-
render the license voluntarily. Cleanup 
operations may include one or more of 
the following, as appropriate: 

(A) Processing any contaminated 
water generated by the accident and by 
decontamination operations to remove 
radioactive materials; 

(B) Decontamination of surfaces in-
side the auxiliary and fuel-handling 
buildings and the reactor building to 
levels consistent with the Commis-
sion’s occupational exposure limits in 

10 CFR part 20, and decontamination or 
disposal of equipment; 

(C) Decontamination or removal and 
disposal of internal parts and damaged 
fuel from the reactor vessel; and 

(D) Cleanup of the reactor coolant 
system. 

(iii) Following review of the licens-
ee’s cleanup plan, the Director will 
order the licensee to complete all oper-
ations that the Director finds are nec-
essary to decontaminate the reactor 
sufficiently to permit the licensee ei-
ther to resume operation of the reactor 
or to apply to the Commission under 
§ 50.82 for authority to decommission 
the reactor and to surrender the li-
cense voluntarily. The Director shall 
approve or disapprove, in whole or in 
part for stated reasons, the licensee’s 
estimate of cleanup costs for such oper-
ations. Such order may not be effective 
for more than 1 year, at which time it 
may be renewed. Each subsequent re-
newal order, if imposed, may be effec-
tive for not more than 6 months. 

(iv) Of the balance of the proceeds of 
the required insurance not already ex-
pended to place the reactor in a safe 
and stable condition pursuant to para-
graph (w)(2)(i) of this section, an 
amount sufficient to cover the ex-
penses of completion of those decon-
tamination operations that are the 
subject of the Director’s order shall be 
dedicated to such use, provided that, 
upon certification to the Director of 
the amounts expended previously and 
from time to time for stabilization and 
decontamination and upon further cer-
tification to the Director as to the suf-
ficiency of the dedicated amount re-
maining, policies of insurance may pro-
vide for payment to the licensee or 
other loss payees of amounts not so 
dedicated, and the licensee may pro-
ceed to use in parallel (and not in pref-
erence thereto) any insurance proceeds 
not so dedicated for other purposes. 

(x) A licensee may take reasonable 
action that departs from a license con-
dition or a technical specification (con-
tained in a license issued under this 
part) in an emergency when this action 
is immediately needed to protect the 
public health and safety and no action 
consistent with license conditions and 
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technical specifications that can pro-
vide adequate or equivalent protection 
is immediately apparent. 

(y) Licensee action permitted by 
paragraph (x) of this section shall be 
approved, as a minimum, by a licensed 
senior operator, or, at a nuclear power 
reactor facility for which the certifi-
cations required under § 50.82(a)(1) have 
been submitted, by either a licensed 
senior operator or a certified fuel han-
dler, prior to taking the action. 

(z) Each licensee with a utilization 
facility licensed pursuant to sections 
103 or 104b. of the Act shall imme-
diately notify the NRC Operations Cen-
ter of the occurrence of any event spec-
ified in § 50.72 of this part. 

(aa) The license shall be subject to 
all conditions deemed imposed as a 
matter of law by sections 401(a)(2) and 
401(d) of the Federal Water Pollution 
Control Act, as amended (33 U.S.C.A. 
1341 (a)(2) and (d).) 

(bb) For nuclear power reactors li-
censed by the NRC, the licensee shall, 
within 2 years following permanent 
cessation of operation of the reactor or 
5 years before expiration of the reactor 
operating license, whichever occurs 
first, submit written notification to 
the Commission for its review and pre-
liminary approval of the program by 
which the licensee intends to manage 
and provide funding for the manage-
ment of all irradiated fuel at the reac-
tor following permanent cessation of 
operation of the reactor until title to 
the irradiated fuel and possession of 
the fuel is transferred to the Secretary 
of Energy for its ultimate disposal in a 
repository. Licensees of nuclear power 
reactors that have permanently ceased 
operation by April 4, 1994 are required 
to submit such written notification by 
April 4, 1996. Final Commission review 
will be undertaken as part of any pro-
ceeding for continued licensing under 
part 50 or part 72 of this chapter. The 
licensee must demonstrate to NRC that 
the elected actions will be consistent 
with NRC requirements for licensed 
possession of irradiated nuclear fuel 
and that the actions will be imple-
mented on a timely basis. Where imple-
mentation of such actions requires 
NRC authorizations, the licensee shall 
verify in the notification that submit-
tals for such actions have been or will 

be made to NRC and shall identify 
them. A copy of the notification shall 
be retained by the licensee as a record 
until expiration of the reactor oper-
ating license. The licensee shall notify 
the NRC of any significant changes in 
the proposed waste management pro-
gram as described in the initial notifi-
cation. 

(cc)(1) Each licensee shall notify the 
appropriate NRC Regional Adminis-
trator, in writing, immediately fol-
lowing the filing of a voluntary or in-
voluntary petition for bankruptcy 
under any chapter of title 11 (Bank-
ruptcy) of the United States Code by or 
against: 

(i) The licensee; 
(ii) An entity (as that term is defined 

in 11 U.S.C. 101(14)) controlling the li-
censee or listing the license or licensee 
as property of the estate; or 

(iii) An affiliate (as that term is de-
fined in 11 U.S.C. 101(2)) of the licensee. 

(2) This notification must indicate: 
(i) The bankruptcy court in which 

the petition for bankruptcy was filed; 
and 

(ii) The date of the filing of the peti-
tion. 

(dd) A licensee may take reasonable 
action that departs from a license con-
dition or a technical specification (con-
tained in a license issued under this 
part) in a national security emergency: 

(1) When this action is immediately 
needed to implement national security 
objectives as designated by the na-
tional command authority through the 
Commission, and 

(2) No action consistent with license 
conditions and technical specifications 
that can meet national security objec-
tives is immediately apparent. 

A national security emergency is es-
tablished by a law enacted by the Con-
gress or by an order or directive issued 
by the President pursuant to statutes 
or the Constitution of the United 
States. The authority under this para-
graph must be exercised in accordance 
with law, including section 57e of the 
Act, and is in addition to the authority 
granted under paragraph (x) of this sec-
tion, which remains in effect unless 
otherwise directed by the Commission 
during a national security emergency. 
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(ee)(1) Each license issued under this 
part authorizing the possession of by-
product and special nuclear material 
produced in the operation of the li-
censed reactor includes, whether stated 
in the license or not, the authorization 
to receive back that same material, in 
the same or altered form or combined 
with byproduct or special nuclear ma-
terial produced in the operation of an-
other reactor of the same licensee lo-
cated at that site, from a licensee of 
the Commission or an Agreement 
State, or from a non-licensed entity 
authorized to possess the material. 

(2) The authorizations in this sub-
section are subject to the same limita-
tions and requirements applicable to 
the original possession of the material. 

(3) This paragraph does not authorize 
the receipt of any material recovered 
from the reprocessing of irradiated 
fuel. 

(ff) For licensees of nuclear power 
plants that have implemented the 
earthquake engineering criteria in ap-
pendix S to this part, plant shutdown is 
required as provided in paragraph 
IV(a)(3) of appendix S to this part. 
Prior to resuming operations, the li-
censee shall demonstrate to the Com-
mission that no functional damage has 
occurred to those features necessary 
for continued operation without undue 
risk to the health and safety of the 
public and the licensing basis is main-
tained. 

[21 FR 355, Jan. 19, 1956]

EDITORIAL NOTE: For FEDERAL REGISTER ci-
tations affecting § 50.54, see the List of CFR 
Sections Affected, which appears in the 
Finding Aids section of the printed volume 
and on GPO Access.

§ 50.55 Conditions of construction per-
mits. 

Each construction permit shall be 
subject to the following terms and con-
ditions: 

(a) The permit shall state the earliest 
and latest dates for completion of the 
construction or modification. 

(b) If the proposed construction or 
modification of the facility is not com-
pleted by the latest completion date, 
the permit shall expire and all rights 
thereunder shall be forfeited: Provided, 
however, That upon good cause shown 
the Commission will extend the com-

pletion date for a reasonable period of 
time. The Commission will recognize, 
among other things, developmental 
problems attributable to the experi-
mental nature of the facility or fire, 
flood, explosion, strike, sabotage, do-
mestic violence, enemy action, an act 
of the elements, and other acts beyond 
the control of the permit holder, as a 
basis for extending the completion 
date. 

(c) Except as modified by this section 
and § 50.55a, the construction permit 
shall be subject to the same conditions 
to which a license is subject. 

(d) At or about the time of comple-
tion of the construction or modifica-
tion of the facility, the applicant will 
file any additional information needed 
to bring the original application for li-
cense up to date, and will file an appli-
cation for an operating license or an 
amendment to an application for a li-
cense to construct and operate the fa-
cility for the issuance of an operating 
license, as appropriate, as specified in 
§ 50.30(d) of this part. 

(e)(1) Each individual, corporation, 
partnership, or other entity holding a 
facility construction permit subject to 
this part must adopt appropriate proce-
dures to— 

(i) Evaluate deviations and failures 
to comply to identify defects and fail-
ures to comply associated with sub-
stantial safety hazards as soon as prac-
ticable, and, except as provided in 
paragraph (e)(1)(ii) of this section, in 
all cases within 60 days of discovery, in 
order to identify a reportable defect or 
failure to comply that could create a 
substantial safety hazard, were it to re-
main uncorrected. 

(ii) Ensure that if an evaluation of an 
identified deviation or failure to com-
ply potentially associated with a sub-
stantial safety hazard cannot be com-
pleted within 60 days from discovery of 
the deviation or failure to comply, an 
interim report is prepared and sub-
mitted to the Commission through a 
director or responsible officer or des-
ignated person as discussed in para-
graph (e)(7) of this section. The interim 
report should describe the deviation or 
failure to comply that is being evalu-
ated and should also state when the 
evaluation will be completed. This in-
terim report must be submitted in 
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writing within 60 days of discovery of 
the deviation or failure to comply. 

(iii) Ensure that a director or respon-
sible officer of the holder of a facility 
construction permit subject to this 
part is informed as soon as practicable, 
and, in all cases, within the 5 working 
days after completion of the evaluation 
described in paragraph (e)(1)(i) or 
(e)(1)(ii) of this section, if the construc-
tion of a facility or activity, or a basic 
component supplied for such facility or 
activity— 

(A) Fails to comply with the Atomic 
Energy Act of 1954, as amended, or any 
applicable rule, regulation, order, or li-
cense of the Commission relating to a 
substantial safety hazard, 

(B) Contains a defect, or 
(C) Undergoes any significant break-

down in any portion of the quality as-
surance program conducted pursuant 
to the requirements of appendix B to 10 
CFR part 50 which could have produced 
a defect in a basic component. Such 
breakdowns in the quality assurance 
program are reportable whether or not 
the breakdown actually resulted in a 
defect in a design approved and re-
leased for construction or installation. 

(2) The holder of a facility construc-
tion permit subject to this part who 
obtains information reasonably indi-
cating that the facility fails to comply 
with the Atomic Energy Act of 1954, as 
amended, or any applicable rule, regu-
lation, order, or license of the Commis-
sion relating to a substantial safety 
hazard must notify the Commission of 
the failure to comply through a direc-
tor or responsible officer or designated 
person as discussed in paragraph (e)(7) 
of this section. 

(3) The holder of a facility construc-
tion permit subject to this part who 
obtains information reasonably indi-
cating the existence of any defect 
found in construction or any defect 
found in the final design of a facility as 
approved and released for construction 
must notify the Commission of the de-
fect through a director or responsible 
officer or designated person as dis-
cussed in paragraph (e)(7) of this sec-
tion. 

(4) The holder of a facility construc-
tion permit subject to this part who 
obtains information reasonably indi-
cating that the quality assurance pro-

gram has undergone any significant 
breakdown discussed in paragraph 
(e)(1)(ii)(C) of this section must notify 
the Commission of the breakdown in 
the quality assurance program through 
a director or responsible officer or des-
ignated person as discussed in para-
graph (e)(7) of this section. 

(5) The notification requirements of 
paragraphs (e)(2), (e)(3), and (e)(4) of 
this section apply to all defects and 
failures to comply associated with a 
substantial safety hazard regardless of 
whether extensive evaluation, redesign, 
or repair is required to conform to the 
criteria and bases stated in the safety 
analysis report or construction permit. 
Evaluation of potential defects and 
failures to comply and reporting of de-
fects and failures to comply under this 
section satisfies the construction per-
mit holder’s evaluation and notifica-
tion obligations under part 21 of this 
chapter and, satisfies the responsibility 
of individual directors or responsible 
officers of holders of construction per-
mits issued under § 50.23 of this chapter 
to report defects, and failures to com-
ply associated with substantial safety 
hazards under section 206 of the Energy 
Reorganization Act of 1974. 

(6) The notification required by para-
graphs (e)(2), (e)(3), and (e)(4) of this 
section must consist of— 

(i) Initial notification by facsimile, 
which is the preferred method of notifi-
cation, to the NRC Operations Center 
at (301) 816–5151 or by telephone at (301) 
816–5100 within two days following re-
ceipt of information by the director or 
responsible corporate officer under 
paragraph (e)(1)(iii) of this section, on 
the identification of a defect or a fail-
ure to comply. Verification that the 
facsimile has been received should be 
made by calling the NRC Operations 
Center. This paragraph does not apply 
to interim reports described in para-
graph (e)(1)(ii). 

(ii) Written notification submitted to 
the Document Control Desk, U.S. Nu-
clear Regulatory Commission, Wash-
ington, DC 20555, with a copy to the ap-
propriate Regional Administrator at 
the address specified in appendix D to 
part 20 of this chapter and a copy to 
the appropriate NRC resident inspector 
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within 30 days following receipt of in-
formation by the director or respon-
sible corporate officer under paragraph 
(e)(1)(iii) of this section, on the identi-
fication of a defect or failure to com-
ply. 

(7) The director or responsible officer 
may authorize an individual to provide 
the notification required by this sec-
tion, provided that this must not re-
lieve the director or responsible officer 
of his or her responsibility under this 
section. 

(8) The written notification required 
by paragraph (e)(6)(ii) of this section 
must clearly indicate that the written 
notification is being submitted under 
§ 50.55(e) and include the following in-
formation, to the extent known— 

(i) Name and address of the indi-
vidual or individuals informing the 
Commission. 

(ii) Identification of the facility, the 
activity, or the basic component sup-
plied for the facility or the activity 
within the United States which con-
tains a defect or fails to comply. 

(iii) Identification of the firm con-
structing the facility or supplying the 
basic component which fails to comply 
or contains a defect. 

(iv) Nature of the defect or failure to 
comply and the safety hazard which is 
created or could be created by such de-
fect or failure to comply. 

(v) The date on which the informa-
tion of such defect or failure to comply 
was obtained. 

(vi) In the case of a basic component 
which contains a defect or fails to com-
ply, the number and location of all the 
components in use at the facility sub-
ject to the regulations in this part. 

(vii) The corrective action which has 
been, is being, or will be taken; the 
name of the individual or organization 
responsible for the action; and the 
length of time that has been or will be 
taken to complete the action. 

(viii) Any advice related to the defect 
or failure to comply about the facility, 
activity, or basic component that has 
been, is being, or will be given to other 
entities. 

(9) The holder of a construction per-
mit must prepare and maintain records 

necessary to accomplish the purposes 
of this section, specifically — 

(i) Retain procurement documents, 
which define the requirements that fa-
cilities or basic components must meet 
in order to be considered acceptable, 
for the lifetime of the basic compo-
nent. 

(ii) Retain evaluations of all devi-
ations and failures to comply for a 
minimum of five years. 

(iii) Maintaining records in accord-
ance with this section satisfies the con-
struction permit holders recordkeeping 
obligations under part 21 of this chap-
ter. The recordkeeping obligations of 
responsible officers and directors under 
part 21 of this chapter are met by rec-
ordkeeping in accordance with this sec-
tion. 

(10) The requirements of this § 50.55(e) 
are satisfied when the defect or failure 
to comply associated with a substan-
tial safety hazard has been previously 
reported under part 21 of this chapter 
or under § 73.71 of this chapter under 
§ 50.55(e) or § 50.73 of this part. For hold-
ers of construction permits issued prior 
to October 29, 1991. Evaluation, report-
ing and recordkeeping requirements of 
§ 50.55(e) may be met by complying 
with the comparable requirements of 
part 21 of this chapter. 

(f)(1) Each nuclear power plant or 
fuel reprocessing plant construction 
permit holder subject to the quality as-
surance criteria in appendix B of this 
part shall implement, pursuant to 
§ 50.34(a)(7) of this part, the quality as-
surance program described or ref-
erenced in the Safety Analysis Report, 
including changes to that report. 

(2) Each construction permit holder 
described in paragraph (f)(1) of this sec-
tion shall, by June 10, 1983, submit to 
the appropriate NRC Regional Office 
shown in appendix D of part 20 of this 
chapter the current description of the 
quality assurance program it is imple-
menting for inclusion in the Safety 
Analysis Report, unless there are no 
changes to the description previously 
accepted by NRC. This submittal must 
identify changes made to the quality 
assurance program description since 
the description was submitted to NRC. 
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(Should a permit holder need addi-
tional time beyond June 10, 1983 to sub-
mit its current quality assurance pro-
gram description to NRC, it shall no-
tify the appropriate NRC Regional Of-
fice in writing, explain why additional 
time is needed, and provide a schedule 
for NRC approval showing when its 
current quality assurance program de-
scription will be submitted.) 

(3) After March 11, 1983, each con-
struction permit holder described in 
paragraph (f)(1) of this section may 
make a change to a previously accept-
ed quality assurance program descrip-
tion included or referenced in the Safe-
ty Analysis Report, provided the 
change does not reduce the commit-
ments in the program description pre-
viously accepted by the NRC. Changes 
to the quality assurance program de-
scription that do not reduce the com-
mitments must be submitted to NRC 
within 90 days. Changes to the quality 
assurance program description that do 
reduce the commitments must be sub-
mitted to NRC and receive NRC ap-
proval before implementation, as fol-
lows: 

(i) Changes to the Safety Analysis 
Report must be submitted for review as 
specified in § 50.4. Changes made to 
NRC-accepted quality assurance top-
ical report descriptions must be sub-
mitted as specified in § 50.4. 

(ii) The submittal of a change to the 
Safety Analysis Report quality assur-
ance program description must include 
all pages affected by that change and 
must be accompanied by a forwarding 
letter identifying the change, the rea-
son for the change, and the basis for 
concluding that the revised program 
incorporating the change continues to 
satisfy the criteria of appendix B of 
this part and the Safety Analysis Re-
port quality assurance program de-
scription commitments previously ac-
cepted by the NRC (the letter need not 
provide the basis for changes that cor-
rect spelling, punctuation, or editorial 
items). 

(iii) A copy of the forwarding letter 
identifying the changes must be main-
tained as a facility record for three 
years. 

(iv) Changes to the quality assurance 
program description included or ref-
erenced in the Safety Analysis Report 

shall be regarded as accepted by the 
Commission upon receipt of a letter to 
this effect from the appropriate review-
ing office of the Commission or 60 days 
after submittal to the Commission, 
whichever occurs first. 

[21 FR 355, Jan. 19, 1956, as amended at 32 FR 
4055, Mar. 15, 1967; 35 FR 11461, July 17, 1970; 
35 FR 19661, Dec. 29, 1970; 36 FR 11424, June 
12, 1971; 37 FR 6460, Mar. 30, 1972; 38 FR 1272, 
Jan. 11, 1973; 41 FR 16446, Apr. 19, 1976; 42 FR 
43385, Aug. 29, 1977; 48 FR 1029, Jan. 10, 1983; 
51 FR 40309, Nov. 6, 1986; 56 FR 36091, July 31, 
1991; 59 FR 14087, Mar. 25, 1994]

§ 50.55a Codes and standards. 
Each operating license for a boiling 

or pressurized water-cooled nuclear 
power facility is subject to the condi-
tions in paragraphs (f) and (g) of this 
section and each construction permit 
for a utilization facility is subject to 
the following conditions in addition to 
those specified in § 50.55. 

(a)(1) Structures, systems, and com-
ponents must be designed, fabricated, 
erected, constructed, tested, and in-
spected to quality standards commen-
surate with the importance of the safe-
ty function to be performed. 

(2) Systems and components of boil-
ing and pressurized water-cooled nu-
clear power reactors must meet the re-
quirements of the ASME Boiler and 
Pressure Vessel Code specified in para-
graphs (b), (c), (d), (e), (f), and (g) of 
this section. Protection systems of nu-
clear power reactors of all types must 
meet the requirements specified in 
paragraph (h) of this section. 

(3) Proposed alternatives to the re-
quirements of paragraphs (c), (d), (e), 
(f), (g), and (h) of this section or por-
tions thereof may be used when author-
ized by the Director of the Office of Nu-
clear Reactor Regulation. The appli-
cant shall demonstrate that: 

(i) The proposed alternatives would 
provide an acceptable level of quality 
and safety, or 

(ii) Compliance with the specified re-
quirements of this section would result 
in hardship or unusual difficulty with-
out a compensating increase in the 
level of quality and safety. 

(b) The ASME Boiler and Pressure 
Vessel Code, and the ASME Code for 
Operation and Maintenance of Nuclear 
Power Plants, which are referenced in 
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the following paragraphs, were ap-
proved for incorporation by reference 
by the Director of the Federal Reg-
ister. A notice of any changes made to 
the material incorporated by reference 
will be published in the FEDERAL REG-
ISTER. Copies of the ASME Boiler and 
Pressure Vessel Code and the ASME 
Code for Operation and Maintenance of 
Nuclear Power Plants may be pur-
chased from the American Society of 
Mechanical Engineers, Three Park Av-
enue, New York, NY 10016. They are 
also available for inspection at the 
NRC Library, Two White Flint North, 
11545 Rockville Pike, Rockville, Mary-
land 20852–2738. Copies are also avail-
able at the Office of the Federal Reg-
ister, 800 N. Capitol Street, Suite 700, 
Washington, DC. 

(1) As used in this section, references 
to Section III of the ASME Boiler and 
Pressure Vessel Code refer to Section 
III, and include the 1963 Edition 
through 1973 Winter Addenda, and the 
1974 Edition (Division 1) through the 
2000 Addenda (Division 1), subject to 
the following limitations and modifica-
tions: 

(i) Section III Materials. When apply-
ing the 1992 Edition of Section III, li-
censees must apply the 1992 Edition 
with the 1992 Addenda of Section II of 
the ASME Boiler and Pressure Vessel 
Code. 

(ii) Weld leg dimensions. When apply-
ing the 1989 Addenda through the latest 
edition and addenda incorporated by 
reference in paragraph (b)(1) of this 
section, licensees may not apply para-
graph NB–3683.4(c)(1), Footnote 11 to 
Figure NC–3673.2(b)–1, and Figure ND–
3673.2(b)–1. 

(iii) Seismic design. Licensees may use 
Articles NB–3200, NB–3600, NC–3600, and 
ND–3600 up to and including the 1993 
Addenda, subject to the limitation 
specified in paragraph (b)(1)(ii) of this 
section. Licensees may not use these 
Articles in the 1994 Addenda through 
the latest edition and addenda incor-
porated by reference in paragraph (b)(1) 
of this section. 

(iv) Quality assurance. When applying 
editions and addenda later than the 
1989 Edition of Section III, the require-
ments of NQA–1, ‘‘Quality Assurance 
Requirements for Nuclear Facilities,’’ 
1986 Edition through the 1992 Edition, 

are acceptable for use provided that 
the edition and addenda of NQA–1 spec-
ified in NCA–4000 is used in conjunction 
with the administrative, quality, and 
technical provisions contained in the 
edition and addenda of Section III 
being used. 

(v) Independence of inspection. Licens-
ees may not apply NCA–4134.10(a) of 
Section III, 1995 Edition through the 
latest edition and addenda incor-
porated by reference in paragraph (b)(1) 
of this section. 

(2) As used in this section, references 
to Section XI of the ASME Boiler and 
Pressure Vessel Code refer to Section 
XI, and include the 1970 Edition 
through the 1976 Winter Addenda, and 
the 1977 Edition (Division 1) through 
the 2000 Addenda (Division 1), subject 
to the following limitations and modi-
fications: 

(i) Limitations on specific editions and 
addenda. When applying the 1974 Edi-
tion, only the addenda through the 
Summer 1975 Addenda may be used. 
When applying the 1977 Edition, all of 
the addenda through the Summer 1978 
Addenda must also be used. Addenda 
and editions subsequent to the Summer 
1978 Addenda, that are incorporated by 
reference in paragraph (b)(2) of this 
section are not affected by these limi-
tations. 

(ii) Pressure-retaining welds in ASME 
Code Class 1 piping (applies to Table 
IWB–2500 and IWB–2500–1 and Category 
B–J). If the facility’s application for a 
construction permit was docketed prior 
to July 1, 1978, the extent of examina-
tion for Code Class 1 pipe welds may be 
determined by the requirements of 
Table IWB–2500 and Table IWB–2600 
Category B–J of Section XI of the 
ASME Code in the 1974 Edition and ad-
denda through the Summer 1975 Ad-
denda or other requirements the Com-
mission may adopt. 

(iii) Steam generator tubing (modifies 
Article IWB–2000). If the technical speci-
fications of a nuclear power plant in-
clude surveillance requirements for 
steam generators different than those 
in Article IWB–2000, the inservice in-
spection program for steam generator 
tubing is governed by the requirements 
in the technical specifications. 

(iv) Pressure-retaining welds in ASME 
Code Class 2 piping (applies to Tables 
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IWC–2520 or IWC–2520–1, Category C–F). 
(A) Appropriate Code Class 2 pipe welds 
in Residual Heat Removal Systems, 
Emergency Core Cooling Systems, and 
Containment Heat Removal Systems, 
must be examined. When applying edi-
tions and addenda up to the 1983 Edi-
tion through the Summer 1983 Addenda 
of section XI of the ASME Code, the ex-
tent of examination for these systems 
must be determined by the require-
ments of paragraph IWC–1220, Table 
IWC–2520 Category C–F and C–G, and 
paragraph IWC–2411 in the 1974 Edition 
and Addenda through the Summer 1975 
Addenda. 

(B) For a nuclear power plant whose 
application for a construction permit 
was docketed prior to July 1, 1978, 
when applying editions and addenda up 
to the 1983 Edition through the Sum-
mer 1983 Addenda of section XI of the 
ASME Code, the extent of examination 
for Code Class 2 pipe welds may be de-
termined by the requirements of para-
graph IWC–1220, Table IWC–2520 Cat-
egory C–F and C–G and paragraph IWC–
2411 in the 1974 Edition and Addenda 
through the Summer 1975 Addenda of 
Section XI of the ASME Code or other 
requirements the Commission may 
adopt. 

(v) Evaluation procedures and accept-
ance criteria for austenitic piping (ap-
plies to IWB–3640). When applying the 
Winter 1983 Addenda and Winter 1984 
Addenda, the rules of paragraph IWB–
3640 may be used for all applications 
permitted in that paragraph, except 
those associated with submerged arc 
welds (SAW) or shielded metal arc 
welds (SMAW). For SAW or SMAW, use 
paragraph IWB–3640, as modified by the 
Winter 1985 Addenda. 

(vi) Effective edition and addenda of 
Subsection IWE and Subsection IWL, Sec-
tion XI. Licensees may use either the 
1992 Edition with the 1992 Addenda or 
the 1995 Edition with the 1996 Addenda 
of Subsection IWE and Subsection IWL 
as modified and supplemented by the 
requirements in paragraphs (b)(2)(viii) 
and (b)(2)(ix) of this section when im-
plementing the initial 120-month in-
spection interval for the containment 
inservice inspection requirements of 
this section. Successive 120-month in-
terval updates must be implemented in 

accordance with paragraph (g)(4)(ii) of 
this section. 

(vii) Section XI References to OM Part 
4, OM Part 6 and OM Part 10 (Table 
IWA–1600–1). When using Table IWA–
1600–1, ‘‘Referenced Standards and 
Specifications,’’ in the Section XI, Di-
vision 1, 1987 Addenda, 1988 Addenda, or 
1989 Edition, the specified ‘‘Revision 
Date or Indicator’’ for ASME/ANSI OM 
Part 4, ASME/ANSI Part 6, and ASME/
ANSI Part 10 must be the OMa–1988 Ad-
denda to the OM–1987 Edition. These 
requirements have been incorporated 
into the OM Code which is incorporated 
by reference in paragraph (b)(3) of this 
section. 

(viii) Examination of concrete 
containments. Licensees applying Sub-
section IWL, 1992 Edition with the 1992 
Addenda, shall apply paragraphs 
(b)(2)(viii)(A) through (b)(2)(viii)(E) of 
this section. Licensees applying the 
1995 Edition with the 1996 Addenda 
shall apply paragraphs (b)(2)(viii)(A), 
(b)(2)(viii)(D)(3), and (b)(2)(viii)(E) of 
this section. Licensees applying the 
1998 Edition with the 1999 and 2000 Ad-
denda shall apply paragraphs 
(b)(2)(viii)(E) and (b)(2)(viii)(F) of this 
section. 

(A) Grease caps that are accessible 
must be visually examined to detect 
grease leakage or grease cap deforma-
tions. Grease caps must be removed for 
this examination when there is evi-
dence of grease cap deformation that 
indicates deterioration of anchorage 
hardware. 

(B) When evaluation of consecutive 
surveillances of prestressing forces for 
the same tendon or tendons in a group 
indicates a trend of prestress loss such 
that the tendon force(s) would be less 
than the minimum design prestress re-
quirements before the next inspection 
interval, an evaluation must be per-
formed and reported in the Engineering 
Evaluation Report as prescribed in 
IWL–3300. 

(C) When the elongation cor-
responding to a specific load (adjusted 
for effective wires or strands) during 
retensioning of tendons differs by more 
than 10 percent from that recorded dur-
ing the last measurement, an evalua-
tion must be performed to determine 
whether the difference is related to 

VerDate Dec<13>2002 13:04 Feb 18, 2003 Jkt 200028 PO 00000 Frm 00758 Fmt 8010 Sfmt 8010 Y:\SGML\200028T.XXX 200028T



759

Nuclear Regulatory Commission § 50.55a 

wire failures or slip of wires in anchor-
age. A difference of more than 10 per-
cent must be identified in the ISI Sum-
mary Report required by IWA–6000. 

(D) The licensee shall report the fol-
lowing conditions, if they occur, in the 
ISI Summary Report required by IWA–
6000: 

(1) The sampled sheathing filler 
grease contains chemically combined 
water exceeding 10 percent by weight 
or the presence of free water; 

(2) The absolute difference between 
the amount removed and the amount 
replaced exceeds 10 percent of the ten-
don net duct volume; 

(3) Grease leakage is detected during 
general visual examination of the con-
tainment surface. 

(E) For Class CC applications, the li-
censee shall evaluate the acceptability 
of inaccessible areas when conditions 
exist in accessible areas that could in-
dicate the presence of or result in deg-
radation to such inaccessible areas. 
For each inaccessible area identified, 
the licensee shall provide the following 
in the ISI Summary Report required by 
IWA–6000: 

(1) A description of the type and esti-
mated extent of degradation, and the 
conditions that led to the degradation; 

(2) An evaluation of each area, and 
the result of the evaluation, and; 

(3) A description of necessary correc-
tive actions. 

(F) Personnel that examine contain-
ment concrete surfaces and tendon 
hardware, wires, or strands must meet 
the qualification provisions in IWA–
2300. The ‘‘owner-defined’’ personnel 
qualification provisions in IWL–2310(d) 
are not approved for use. 

(ix) Examination of metal containments 
and the liners of concrete containments. 
Licensees applying Subsection IWE, 
1992 Edition with the 1992 Addenda, or 
the 1995 Edition with the 1996 Addenda, 
shall satisfy the requirements of para-
graphs (b)(2)(ix)(A) through (b)(2)(ix)(E) 
of this section. Licensees applying the 
1998 Edition with the 1999 Addenda and 
2000 Addenda shall satisfy the require-
ments of paragraphs (b)(2)(ix)(A), 
(b)(2)(ix)(B), and (b)(2)(ix)(F) through 
(b)(2)(ix)(I) of this section. 

(A) For Class MC applications, the li-
censee shall evaluate the acceptability 
of inaccessible areas when conditions 

exist in accessible areas that could in-
dicate the presence of or result in deg-
radation to such inaccessible areas. 
For each inaccessible area identified, 
the licensee shall provide the following 
in the ISI Summary Report as required 
by IWA–6000: 

(1) A description of the type and esti-
mated extent of degradation, and the 
conditions that led to the degradation; 

(2) An evaluation of each area, and 
the result of the evaluation, and; 

(3) A description of necessary correc-
tive actions. 

(B) When performing remotely the 
visual examinations required by Sub-
section IWE, the maximum direct ex-
amination distance specified in Table 
IWA–2210–1 may be extended and the 
minimum illumination requirements 
specified in Table IWA–2210–1 may be 
decreased provided that the conditions 
or indications for which the visual ex-
amination is performed can be detected 
at the chosen distance and illumina-
tion. 

(C) The examinations specified in Ex-
amination Category E–B, Pressure Re-
taining Welds, and Examination Cat-
egory E–F, Pressure Retaining Dis-
similar Metal Welds, are optional. 

(D) Section 50.55a(b)(2)(ix)(D) may be 
used as an alternative to the require-
ments of IWE–2430. 

(1) If the examinations reveal flaws 
or areas of degradation exceeding the 
acceptance standards of Table IWE–
3410–1, an evaluation must be per-
formed to determine whether addi-
tional component examinations are re-
quired. For each flaw or area of deg-
radation identified which exceeds ac-
ceptance standards, the licensee shall 
provide the following in the ISI Sum-
mary Report required by IWA–6000: 

(i) A description of each flaw or area, 
including the extent of degradation, 
and the conditions that led to the deg-
radation; 

(ii) The acceptability of each flaw or 
area, and the need for additional ex-
aminations to verify that similar deg-
radation does not exist in similar com-
ponents, and; 

(iii) A description of necessary cor-
rective actions. 

(2) The number and type of additional 
examinations to ensure detection of 

VerDate Dec<13>2002 13:04 Feb 18, 2003 Jkt 200028 PO 00000 Frm 00759 Fmt 8010 Sfmt 8010 Y:\SGML\200028T.XXX 200028T



760

10 CFR Ch. I (1–1–03 Edition)§ 50.55a 

similar degradation in similar compo-
nents. 

(E) A general visual examination as 
required by Subsection IWE must be 
performed once each period. 

(F) VT–1 and VT–3 examinations 
must be conducted in accordance with 
IWA–2200. Personnel conducting exami-
nations in accordance with the VT–1 or 
VT–3 examination method shall be 
qualified in accordance with IWA–2300. 
The ‘‘owner-defined’’ personnel quali-
fication provisions in IWE–2330(a) for 
personnel that conduct VT–1 and VT–3 
examinations are not approved for use. 

(G) The VT–3 examination method 
must be used to conduct the examina-
tions in Items E1.12 and E1.20 of Table 
IWE–2500–1, and the VT–1 examination 
method must be used to conduct the 
examination in Item E4.11 of Table 
IWE–2500–1. An examination of the 
pressure-retaining bolted connections 
in Item E1.11 of Table IWE–2500–1 using 
the VT–3 examination method must be 
conducted once each interval. The 
‘‘owner-defined’’ visual examination 
provisions in IWE–2310(a) are not ap-
proved for use for VT–1 and VT–3 ex-
aminations. 

(H) Containment bolted connections 
that are disassembled during the sched-
uled performance of the examinations 
in Item E1.11 of Table IWE–2500–1 must 
be examined using the VT–3 examina-
tion method. Flaws or degradation 
identified during the performance of a 
VT–3 examination must be examined in 
accordance with the VT–1 examination 
method. The criteria in the material 
specification or IWB–3517.1 must be 
used to evaluate containment bolting 
flaws or degradation. As an alternative 
to performing VT–3 examinations of 
containment bolted connections that 
are disassembled during the scheduled 
performance of Item E1.11, VT–3 exami-
nations of containment bolted connec-
tions may be conducted whenever con-
tainment bolted connections are dis-
assembled for any reason. 

(I) The ultrasonic examination ac-
ceptance standard specified in IWE–
3511.3 for Class MC pressure-retaining 
components must also be applied to 
metallic liners of Class CC pressure-re-
taining components. 

(x) Quality Assurance. When applying 
Section XI editions and addenda later 

than the 1989 Edition, the requirements 
of NQA–1, ‘‘Quality Assurance Require-
ments for Nuclear Facilities,’’ 1979 Ad-
denda through the 1989 Edition, are ac-
ceptable as permitted by IWA–1400 of 
Section XI, if the licensee uses its 10 
CFR Part 50, Appendix B, quality as-
surance program, in conjunction with 
Section XI requirements. Commit-
ments contained in the licensee’s qual-
ity assurance program description that 
are more stringent than those con-
tained in NQA–1 must govern Section 
XI activities. Further, where NQA–1 
and Section XI do not address the com-
mitments contained in the licensee’s 
Appendix B quality assurance program 
description, the commitments must be 
applied to Section XI activities. 

(xi) Class 1 piping. Licensees may not 
apply IWB–1220, ‘‘Components Exempt 
from Examination,’’ of Section XI, 1989 
Addenda through the latest edition and 
addenda incorporated by reference in 
paragraph (b)(2) of this section, and 
shall apply IWB–1220, 1989 Edition. 

(xii) Underwater Welding. The provi-
sions in IWA–4660, ‘‘Underwater Weld-
ing,’’ of Section XI, 1997 Addenda 
through the latest edition and addenda 
incorporated by reference in paragraph 
(b)(2) of this section, are not approved 
for use on irradiated material. 

(xiii) Flaws in Class 3 Piping. Licens-
ees may use the provisions of Code 
Case N–513, ‘‘Evaluation Criteria for 
Temporary Acceptance of Flaws in 
Class 3 Piping,’’ Revision 0, and Code 
Case N–523–1, ‘‘Mechanical Clamping 
Devices for Class 2 and 3 Piping.’’ Li-
censees choosing to apply Code Case N–
523–1 shall apply all of its provisions. 
Licensees choosing to apply Code Case 
N–513 shall apply all of its provisions 
subject to the following: 

(A) When implementing Code Case N–
513, the specific safety factors in para-
graph 4.0 must be satisfied. 

(B) Code Case N–513 may not be ap-
plied to: 

(1) Components other than pipe and 
tube, such as pumps, valves, expansion 
joints, and heat exchangers; 

(2) Leakage through a flange gasket; 
(3) Threaded connections employing 

nonstructural seal welds for leakage 
prevention (through seal weld leakage 
is not a structural flaw, thread integ-
rity must be maintained); and 
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(4) Degraded socket welds. 
(xiv) Appendix VIII personnel quali-

fication. All personnel qualified for per-
forming ultrasonic examinations in ac-
cordance with Appendix VIII shall re-
ceive 8 hours of annual hands-on train-
ing on specimens that contain cracks. 
Licensees applying the 1999 Addenda 
through the latest edition and addenda 
incorporated by reference in paragraph 
(b)(2) of this section may use the an-
nual practice requirements in VII–4240 
of Supplement VII of Section XI in 
place of the 8 hours of annual hands-on 
training provided that the supple-
mental practice is performed on mate-
rial or welds that contain cracks, or by 
analyzing prerecorded data from mate-
rial or welds that contain cracks. In ei-
ther case, training must be completed 
no earlier than 6 months prior to per-
forming ultrasonic examinations at a 
licensee’s facility. 

(xv) Appendix VIII specimen set and 
qualification requirements. The following 
provisions may be used to modify im-
plementation of Appendix VIII of Sec-
tion XI, 1995 Edition through the latest 
edition and addenda incorporated by 
reference in paragraph (b)(2) of this 
section. Licensees choosing to apply 
these provisions shall apply all of the 
following provisions under paragraph 
(b)(2)(xv) except for those in paragraph 
(b)(2)(xv)(F) which are optional. 

(A) When applying Supplements 2, 3, 
and 10 to Appendix VIII, the following 
examination coverage criteria require-
ments must be used: 

(1) Piping must be examined in two 
axial directions, and when examination 
in the circumferential direction is re-
quired, the circumferential examina-
tion must be performed in two direc-
tions, provided access is available. Dis-
similar metal welds must be examined 
axially and circumferentially. 

(2) Where examination from both 
sides is not possible, full coverage cred-
it may be claimed from a single side 
for ferritic welds. Where examination 
from both sides is not possible on aus-
tenitic welds or dissimilar metal welds, 
full coverage credit from a single side 
may be claimed only after completing 
a successful single-sided Appendix VIII 
demonstration using flaws on the oppo-
site side of the weld. Dissimilar metal 
weld qualifications must be dem-

onstrated from the austenitic side of 
the weld and may be used to perform 
examinations from either side of the 
weld. 

(B) The following provisions must be 
used in addition to the requirements of 
Supplement 4 to Appendix VIII: 

(1) Paragraph 3.1, Detection accept-
ance criteria—Personnel are qualified 
for detection if the results of the per-
formance demonstration satisfy the de-
tection requirements of ASME Section 
XI, Appendix VIII, Table VIII–S4–1 and 
no flaw greater than 0.25 inch through 
wall dimension is missed. 

(2) Paragraph 1.1(c), Detection test 
matrix—Flaws smaller than the 50 per-
cent of allowable flaw size, as defined 
in IWB–3500, need not be included as de-
tection flaws. For procedures applied 
from the inside surface, use the min-
imum thickness specified in the scope 
of the procedure to calculate a/t. For 
procedures applied from the outside 
surface, the actual thickness of the 
test specimen is to be used to calculate 
a/t. 

(C) When applying Supplement 4 to 
Appendix VIII, the following provisions 
must be used: 

(1) A depth sizing requirement of 0.15 
inch RMS shall be used in lieu of the 
requirement in Subparagraph 3.2(a), 
and a length sizing requirement of 0.75 
inch RMS shall be used in lieu of the 
requirement in Subparagraph 3.2(b). 

(2) In lieu of the location acceptance 
criteria requirements of Subparagraph 
2.1(b), a flaw will be considered de-
tected when reported within 1.0 inch or 
10 percent of the metal path to the 
flaw, whichever is greater, of its true 
location in the X and Y directions. 

(3) In lieu of the flaw type require-
ments of Subparagraph 1.1(e)(1), a min-
imum of 70 percent of the flaws in the 
detection and sizing tests shall be 
cracks. Notches, if used, must be lim-
ited by the following: 

(i) Notches must be limited to the 
case where examinations are performed 
from the clad surface. 

(ii) Notches must be semielliptical 
with a tip width of less than or equal to 
0.010 inches. 

(iii) Notches must be perpendicular to 
the surface within ± 2 degrees. 

(4) In lieu of the detection test ma-
trix requirements in paragraphs 
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1.1(e)(2) and 1.1(e)(3), personnel dem-
onstration test sets must contain a 
representative distribution of flaw ori-
entations, sizes, and locations. 

(D) The following provisions must be 
used in addition to the requirements of 
Supplement 6 to Appendix VIII: 

(1) Paragraph 3.1, Detection Accept-
ance Criteria—Personnel are qualified 
for detection if: 

(i) No surface connected flaw greater 
than 0.25 inch through wall has been 
missed. 

(ii) No embedded flaw greater than 
0.50 inch through wall has been missed. 

(2) Paragraph 3.1, Detection Accept-
ance Criteria—For procedure qualifica-
tion, all flaws within the scope of the 
procedure are detected. 

(3) Paragraph 1.1(b) for detection and 
sizing test flaws and locations—Flaws 
smaller than the 50 percent of allow-
able flaw size, as defined in IWB–3500, 
need not be included as detection flaws. 
Flaws which are less than the allow-
able flaw size, as defined in IWB–3500, 
may be used as detection and sizing 
flaws. 

(4) Notches are not permitted. 
(E) When applying Supplement 6 to 

Appendix VIII, the following provisions 
must be used: 

(1) A depth sizing requirement of 0.25 
inch RMS must be used in lieu of the 
requirements of subparagraphs 3.2(a), 
3.2(c)(2), and 3.2(c)(3). 

(2) In lieu of the location acceptance 
criteria requirements in Subparagraph 
2.1(b), a flaw will be considered de-
tected when reported within 1.0 inch or 
10 percent of the metal path to the 
flaw, whichever is greater, of its true 
location in the X and Y directions. 

(3) In lieu of the length sizing criteria 
requirements of Subparagraph 3.2(b), a 
length sizing acceptance criteria of 0.75 
inch RMS must be used. 

(4) In lieu of the detection specimen 
requirements in Subparagraph 1.1(e)(1), 
a minimum of 55 percent of the flaws 
must be cracks. The remaining flaws 
may be cracks or fabrication type 
flaws, such as slag and lack of fusion. 
The use of notches is not allowed. 

(5) In lieu of paragraphs 1.1(e)(2) and 
1.1(e)(3) detection test matrix, per-
sonnel demonstration test sets must 
contain a representative distribution of 
flaw orientations, sizes, and locations. 

(F) The following provisions may be 
used for personnel qualification for 
combined Supplement 4 to Appendix 
VIII and Supplement 6 to Appendix 
VIII qualification. Licensees choosing 
to apply this combined qualification 
shall apply all of the provisions of Sup-
plements 4 and 6 including the fol-
lowing provisions: 

(1) For detection and sizing, the total 
number of flaws must be at least 10. A 
minimum of 5 flaws shall be from Sup-
plement 4, and a minimum of 50 per-
cent of the flaws must be from Supple-
ment 6. At least 50 percent of the flaws 
in any sizing must be cracks. Notches 
are not acceptable for Supplement 6. 

(2) Examination personnel are quali-
fied for detection and length sizing 
when the results of any combined per-
formance demonstration satisfy the ac-
ceptance criteria of Supplement 4 to 
Appendix VIII. 

(3) Examination personnel are quali-
fied for depth sizing when Supplement 
4 to Appendix VIII and Supplement 6 to 
Appendix VIII flaws are sized within 
the respective acceptance criteria of 
those supplements. 

(G) When applying Supplement 4 to 
Appendix VIII, Supplement 6 to Appen-
dix VIII, or combined Supplement 4 and 
Supplement 6 qualification, the fol-
lowing additional provisions must be 
used, and examination coverage must 
include: 

(1) The clad to base metal interface, 
including a minimum of 15 percent T 
(measured from the clad to base metal 
interface), shall be examined from four 
orthogonal directions using procedures 
and personnel qualified in accordance 
with Supplement 4 to Appendix VIII. 

(2) If the clad-to-base-metal-interface 
procedure demonstrates detectability 
of flaws with a tilt angle relative to 
the weld centerline of at least 45 de-
grees, the remainder of the examina-
tion volume is considered fully exam-
ined if coverage is obtained in one par-
allel and one perpendicular direction. 
This must be accomplished using a pro-
cedure and personnel qualified for sin-
gle-side examination in accordance 
with Supplement 6. Subsequent exami-
nations of this volume may be per-
formed using examination techniques 
qualified for a tilt angle of at least 10 
degrees. 

VerDate Dec<13>2002 13:04 Feb 18, 2003 Jkt 200028 PO 00000 Frm 00762 Fmt 8010 Sfmt 8010 Y:\SGML\200028T.XXX 200028T



763

Nuclear Regulatory Commission § 50.55a 

(3) The examination volume not ad-
dressed by § 50.55a(b)(2)(xv)(G)(1) is con-
sidered fully examined if coverage is 
obtained in one parallel and one per-
pendicular direction, using a procedure 
and personnel qualified for single sided 
examination when the provisions of 
§ 50.55a(b)(2)(xv)(G)(2) are met. 

(H) When applying Supplement 5 to 
Appendix VIII, at least 50 percent of 
the flaws in the demonstration test set 
must be cracks and the maximum 
misorientation shall be demonstrated 
with cracks. Flaws in nozzles with bore 
diameters equal to or less than 4 inches 
may be notches. 

(I) When applying Supplement 5, 
Paragraph (a), to Appendix VIII, the 
following provision must be used in 
calculating the number of permissible 
false calls: 

(1) The number of false calls allowed 
must be D/10, with a maximum of 3, 
where D is the diameter of the nozzle. 

(J) When applying the requirements 
of Supplement 5 to Appendix VIII, 
qualifications for the nozzle inside ra-
dius performed from the outside sur-
face may be performed in accordance 
with Code Case N–552, ‘‘Qualification 
for Nozzle Inside Radius Section from 
the Outside Surface,’’ provided that 10 
CFR 50.55a(b)(2)(xv)(I)(1) is also satis-
fied. 

(K) When performing nozzle-to-vessel 
weld examinations, the following pro-
visions must be used when the require-
ments contained in Supplement 7 to 
Appendix VIII are applied for nozzle-to-
vessel welds in conjunction with Sup-
plement 4 to Appendix VIII, Supple-
ment 6 to Appendix VIII, or combined 
Supplement 4 and Supplement 6 quali-
fication. 

(1) For examination of nozzle-to-ves-
sel welds conducted from the bore, the 
following provisions are required to 
qualify the procedures, equipment, and 
personnel: 

(i) For detection, a minimum of four 
flaws in one or more full-scale nozzle 
mock-ups must be added to the test 
set. The specimens must comply with 
Supplement 6, paragraph 1.1, to Appen-
dix VIII, except for flaw locations spec-
ified in Table VIII S6–1. Flaws may be 
either notches, fabrication flaws or 
cracks. Seventy-five (75) percent of the 
flaws must be cracks or fabrication 

flaws. Flaw locations and orientations 
must be selected from the choices 
shown in paragraph (b)(2)(xv)(K)(4) of 
this section, Table VIII–S7–1—Modified, 
with the exception that flaws in the 
outer eighty-five (85) percent of the 
weld need not be perpendicular to the 
weld. There may be no more than two 
flaws from each category, and at least 
one subsurface flaw must be included. 

(ii) For length sizing, a minimum of 
four flaws as in § 50.55a(b)(2)(xv)(K)(1)(i) 
must be included in the test set. The 
length sizing results must be added to 
the results of combined Supplement 4 
to Appendix VIII and Supplement 6 to 
Appendix VIII. The combined results 
must meet the acceptance standards 
contained in § 50.55a(b)(2)(xv)(E)(3). 

(iii) For depth sizing, a minimum of 
four flaws as in § 50.55a(b)(2)(xv)(K)(1)(i) 
must be included in the test set. Their 
depths must be distributed over the 
ranges of Supplement 4, Paragraph 1.1, 
to Appendix VIII, for the inner 15 per-
cent of the wall thickness and Supple-
ment 6, Paragraph 1.1, to Appendix 
VIII, for the remainder of the wall 
thickness. The depth sizing results 
must be combined with the sizing re-
sults from Supplement 4 to Appendix 
VIII for the inner 15 percent and to 
Supplement 6 to Appendix VIII for the 
remainder of the wall thickness. The 
combined results must meet the depth 
sizing acceptance criteria contained in 
§§ 50.55a(b)(2)(xv)(C)(1), 
50.55a(b)(2)(xv)(E)(1), and 
50.55a(b)(2)(xv)(F)(3). 

(2) For examination of reactor pres-
sure vessel nozzle-to-vessel welds con-
ducted from the inside of the vessel, 

(i) The clad to base metal interface 
and the adjacent examination volume 
to a minimum depth of 15 percent T 
(measured from the clad to base metal 
interface) must be examined from four 
orthogonal directions using a proce-
dure and personnel qualified in accord-
ance with Supplement 4 to Appendix 
VIII as modified by §§ 50.55a(b)(2)(xv)(B) 
and 50.55a(b)(2)(xv)(C). 

(ii) When the examination volume de-
fined in § 50.55a(b)(2)(xv)(K)(2)(i) cannot 
be effectively examined in all four di-
rections, the examination must be aug-
mented by examination from the nozzle 
bore using a procedure and personnel 
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qualified in accordance with 
§ 50.55a(b)(2)(xv)(K)(1). 

(iii) The remainder of the examina-
tion volume not covered by 
§ 50.55a(b)(2)(xv)(K)(2)(ii) or a combina-
tion of § 50.55a(b)(2)(xv)(K)(2)(i) and 
§ 50.55a(b)(2)(xv)(K)(2)(ii), must be ex-
amined from the nozzle bore using a 
procedure and personnel qualified in 
accordance with § 50.55a(b)(2)(xv)(K)(1), 
or from the vessel shell using a proce-
dure and personnel qualified for single 
sided examination in accordance with 
Supplement 6 to Appendix VIII, as 
modified by §§ 50.55a(b)(2)(xv)(D), 
50.55a(b)(2)(xv)(E), 50.55a(b)(2)(xv)(F), 
and 50.55a(b)(2)(xv)(G). 

(3) For examination of reactor pres-
sure vessel nozzle-to-shell welds con-
ducted from the outside of the vessel, 

(i) The clad to base metal interface 
and the adjacent metal to a depth of 15 
percent T, (measured from the clad to 
base metal interface) must be exam-
ined from one radial and two opposing 
circumferential directions using a pro-
cedure and personnel qualified in ac-
cordance with Supplement 4 to Appen-
dix VIII, as modified by 
§§ 50.55a(b)(2)(xv)(B) and 
50.55a(b)(2)(xv)(C), for examinations 
performed in the radial direction, and 
Supplement 5 to Appendix VIII, as 
modified by § 50.55a(b)(2)(xv)(J), for ex-
aminations performed in the circum-
ferential direction. 

(ii) The examination volume not ad-
dressed by § 50.55a(b)(2)(xv)(K)(3)(i) 
must be examined in a minimum of one 
radial direction using a procedure and 
personnel qualified for single sided ex-
amination in accordance with Supple-
ment 6 to Appendix VIII, as modified 
by §§ 50.55a(b)(2)(xv)(D), 
50.55a(b)(2)(xv)(E), 50.55a(b)(2)(xv)(F), 
and 50.55a(b)(2)(xv)(G). 

(4) Table VIII–S7–1, ‘‘Flaw Locations 
and Orientations,’’ Supplement 7 to 
Appendix VIII, is modified as follows:

TABLE VIII–S7–1—MODIFIED 

Flaw Locations and Orientations 

Parallel to 
weld 

Perpen-
dicular to 

weld 

Inner 15 percent ................................ X X 
OD Surface ........................................ X ................
Subsurface ........................................ X ................

(L) As a modification to the require-
ments of Supplement 8, Subparagraph 
1.1(c), to Appendix VIII, notches may 
be located within one diameter of each 
end of the bolt or stud. 

(M) When implementing Supplement 
12 to Appendix VIII, only the provi-
sions related to the coordinated imple-
mentation of Supplement 3 to Supple-
ment 2 performance demonstrations 
are to be applied. 

(xvi) Appendix VIII single side ferritic 
vessel and piping and stainless steel pip-
ing examination.

(A) Examinations performed from 
one side of a ferritic vessel weld must 
be conducted with equipment, proce-
dures, and personnel that have dem-
onstrated proficiency with single side 
examinations. To demonstrate equiva-
lency to two sided examinations, the 
demonstration must be performed to 
the requirements of Appendix VIII as 
modified by this paragraph and 
§§ 50.55a(b)(2)(xv) (B) through (G), on 
specimens containing flaws with non-
optimum sound energy reflecting char-
acteristics or flaws similar to those in 
the vessel being examined. 

(B) Examinations performed from 
one side of a ferritic or stainless steel 
pipe weld must be conducted with 
equipment, procedures, and personnel 
that have demonstrated proficiency 
with single side examinations. To dem-
onstrate equivalency to two sided ex-
aminations, the demonstration must be 
performed to the requirements of Ap-
pendix VIII as modified by this para-
graph and § 50.55a(b)(2)(xv)(A). 

(xvii) Reconciliation of Quality Re-
quirements. When purchasing replace-
ment items, in addition to the rec-
onciliation provisions of IWA–4200, 1995 
Edition through the latest edition and 
addenda incorporated by reference in 
paragraph (b)(2) of this section, the re-
placement items must be purchased, to 
the extent necessary, in accordance 
with the licensee’s quality assurance 
program description required by 10 
CFR 50.34(b)(6)(ii). 

(xviii) Certification of NDE personnel. 
(A) Level I and II nondestructive exam-
ination personnel shall be recertified 
on a 3-year interval in lieu of the 5-
year interval specified in the 1997 Ad-
denda and 1998 Edition of IWA–2314, and 
IWA–2314(a) and IWA–2314(b) of the 1999 
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Addenda through the latest edition and 
addenda incorporated by reference in 
paragraph (b)(2) of this section. 

(B) Paragraph IWA–2316 of the 1998 
Edition through the latest edition and 
addenda incorporated by reference in 
paragraph (b)(2) of this section, may 
only be used to qualify personnel that 
observe for leakage during system 
leakage and hydrostatic tests con-
ducted in accordance with IWA–5211(a) 
and (b), 1998 Edition through the latest 
edition and addenda incorporated by 
reference in paragraph (b)(2) of this 
section. 

(C) When qualifying visual examina-
tion personnel for VT–3 visual exami-
nations under paragraph IWA–2317 of 
the 1998 Edition through the latest edi-
tion and addenda incorporated by ref-
erence in paragraph (b)(2) of this sec-
tion, the proficiency of the training 
must be demonstrated by admin-
istering an initial qualification exam-
ination and administering subsequent 
examinations on a 3-year interval. 

(xix) Substitution of alternative meth-
ods. The provisions for the substitution 
of alternative examination methods, a 
combination of methods, or newly de-
veloped techniques in the 1997 Addenda 
of IWA–2240 must be applied. The provi-
sions in IWA–2240, 1998 Edition through 
the latest edition and addenda incor-
porated by reference in paragraph (b)(2) 
of this section, are not approved for 
use. The provisions in IWA–4520(c), 1997 
Addenda through the latest edition and 
addenda incorporated by reference in 
paragraph (b)(2) of this section, allow-
ing the substitution of alternative ex-
amination methods, a combination of 
methods, or newly developed tech-
niques for the methods specified in the 
Construction Code are not approved for 
use. 

(xx) System leakage tests. When per-
forming system leakage tests in ac-
cordance IWA–5213(a), 1997 Addenda 
through the latest edition and addenda 
incorporated by reference in paragraph 
(b)(2) of this section, a 10-minute hold 
time after attaining test pressure is re-
quired for Class 2 and Class 3 compo-
nents that are not in use during normal 
operating conditions, and no hold time 
is required for the remaining Class 2 
and Class 3 components provided that 
the system has been in operation for at 

least 4 hours for insulated components 
or 10 minutes for uninsulated compo-
nents. 

(xxi) Table IWB–2500–1 examination re-
quirements. (A) The provisions of Table 
IWB–2500–1, Examination Category B–
D, Full Penetration Welded Nozzles in 
Vessels, Items B3.40 and B3.60 (Inspec-
tion Program A) and Items B3.120 and 
B3.140 (Inspection Program B) in the 
1998 Edition must be applied when 
using the 1999 Addenda through the lat-
est edition and addenda incorporated 
by reference in paragraph (b)(2) of this 
section. A visual examination with en-
hanced magnification that has a reso-
lution sensitivity to detect a 1-mil 
width wire or crack, utilizing the al-
lowable flaw length criteria in Table 
IWB–3512–1, 1997 Addenda through the 
latest edition and addenda incor-
porated by reference in paragraph (b)(2) 
of this section, may be performed in 
place of an ultrasonic examination. 

(B) The provisions of Table IWB–2500–
1, Examination Category B–G–2, Item 
B7.80, that are in the 1995 Edition are 
applicable only to reused bolting when 
using the 1997 Addenda through the lat-
est edition and addenda incorporated 
by reference in paragraph (b)(2) of this 
section. 

(C) The provisions of Table IWB–2500–
1, Examination Category B–K, Item 
B10.10, of the 1995 Addenda must be ap-
plied when using the 1997 Addenda 
through the latest edition and addenda 
incorporated by reference in paragraph 
(b)(2) of this section. 

(3) As used in this section, references 
to the OM Code refer to the ASME 
Code for Operation and Maintenance of 
Nuclear Power Plants, and include the 
1995 Edition through the 2000 Addenda 
subject to the following limitations 
and modifications: 

(i) Quality Assurance. When applying 
editions and addenda of the OM Code, 
the requirements of NQA–1, ‘‘Quality 
Assurance Requirements for Nuclear 
Facilities,’’ 1979 Addenda, are accept-
able as permitted by ISTA 1.4 of the 
OM Code, provided the licensee uses its 
10 CFR part 50, Appendix B, quality as-
surance program in conjunction with 
the OM Code requirements. Commit-
ments contained in the licensee’s qual-
ity assurance program description that 
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are more stringent than those con-
tained in NQA–1 govern OM Code ac-
tivities. If NQA–1 and the OM Code do 
not address the commitments con-
tained in the licensee’s Appendix B 
quality assurance program description, 
the commitments must be applied to 
OM Code activities. 

(ii) Motor-Operated Valve testing. Li-
censees shall comply with the provi-
sions for testing motor-operated valves 
in OM Code ISTC 4.2, 1995 Edition with 
the 1996 and 1997 Addenda, or ISTC–
3500, 1998 Edition through the latest 
edition and addenda incorporated by 
reference in paragraph (b)(3) of this 
section, and shall establish a program 
to ensure that motor-operated valves 
continue to be capable of performing 
their design basis safety functions. 

(iii) Code Case OMN–1. As an alter-
native to paragraph (b)(3)(ii) of this 
section, licensees may use Code Case 
OMN–1, ‘‘Alternative Rules for 
Preservice and Inservice Testing of 
Certain Electric Motor-Operated Valve 
Assemblies in Light Water Reactor 
Power Plants,’’ Revision 0, in conjunc-
tion with ISTC 4.3, 1995 Edition with 
the 1996 and 1997 Addenda, or ISTC–
3600, 1998 Edition through the latest 
edition and addenda incorporated by 
reference in paragraph (b)(3) of this 
section. Licensees choosing to apply 
the Code Case shall apply all of its pro-
visions. 

(A) The adequacy of the diagnostic 
test interval for each valve must be 
evaluated and adjusted as necessary 
but not later than 5 years or three re-
fueling outages (whichever is longer) 
from initial implementation of ASME 
Code Case OMN–1. 

(B) When extending exercise test in-
tervals for high risk motor-operated 
valves beyond a quarterly frequency, 
licensees shall ensure that the poten-
tial increase in core damage frequency 
and risk associated with the extension 
is small and consistent with the intent 
of the Commission’s Safety Goal Pol-
icy Statement. 

(iv) Appendix II. Licensees applying 
Appendix II, ‘‘Check Valve Condition 
Monitoring Program,’’ of the OM Code, 
1995 Edition with the 1996 and 1997 Ad-
denda, shall satisfy the requirements of 
paragraphs (b)(3)(iv)(A), (b)(3)(iv)(B), 
and (b)(3)(iv)(C) of this section. Licens-

ees applying Appendix II, 1998 Edition 
through the latest edition and addenda 
incorporated by reference in paragraph 
(b)(3) of this section, shall satisfy the 
requirements of paragraphs 
(b)(3)(iv)(A), (b)(3)(iv)(B), and 
(b)(3)(iv)(D) of this section. 

(A) Valve opening and closing func-
tions must be demonstrated when flow 
testing or examination methods (non-
intrusive, or disassembly and inspec-
tion) are used; 

(B) The initial interval for tests and 
associated examinations may not ex-
ceed two fuel cycles or 3 years, which-
ever is longer; any extension of this in-
terval may not exceed one fuel cycle 
per extension with the maximum inter-
val not to exceed 10 years; trending and 
evaluation of existing data must be 
used to reduce or extend the time in-
terval between tests. 

(C) If the Appendix II condition moni-
toring program is discontinued, then 
the requirements of ISTC 4.5.1 through 
4.5.4 must be implemented. 

(D) The provisions of ISTC–3510, 
ISTC–3520, and ISTC–3540 in addition to 
ISTC–5221 must be implemented if the 
Appendix II condition monitoring pro-
gram is discontinued. 

(v) Subsection ISTD. Article IWF–5000, 
‘‘Inservice Inspection Requirements for 
Snubbers,’’ of the ASME BPV Code, 
Section XI, provides inservice inspec-
tion requirements for examinations 
and tests of snubbers at nuclear power 
plants. Licensees may use Subsection 
ISTD, ‘‘Inservice Testing of Dynamic 
Restraints (Snubbers) in Light-Water 
Reactor Power Plants,’’ ASME OM 
Code, 1995 Edition through the latest 
edition and addenda incorporated by 
reference in paragraph (b)(3) of this 
section, in place of the requirements 
for snubbers in Section XI, IWF–5200(a) 
and (b) and IWF–5300(a) and (b), by 
making appropriate changes to their 
technical specifications or licensee-
controlled documents. Preservice and 
inservice examinations must be per-
formed using the VT–3 visual examina-
tion method described in IWA–2213. 

(vi) Exercise interval for manual valves. 
Manual valves must be exercised on a 
2-year interval rather that the 5-year 
interval specified in paragraph ISTC–
3540 of the 1999 Addenda through the 
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See footnotes at end of section.

latest edition and addenda incor-
porated by reference in paragraph (b)(3) 
of this section, provided that adverse 
conditions do not require more fre-
quent testing. 

(c) Reactor coolant pressure boundary. 
(1) Components which are part of the 
reactor coolant pressure boundary 
must meet the requirements for Class 1 
components in Section III 4,5 of the 
ASME Boiler and Pressure Vessel Code, 
except as provided in paragraphs (c)(2), 
(c)(3), and (c)(4) of this section.

(2) Components which are connected 
to the reactor coolant system and are 
part of the reactor coolant pressure 
boundary as defined in § 50.2 need not 
meet the requirements of paragraph 
(c)(1) of this section, Provided:

(i) In the event of postulated failure 
of the component during normal reac-
tor operation, the reactor can be shut 
down and cooled down in an orderly 
manner, assuming makeup is provided 
by the reactor coolant makeup system; 
or 

(ii) The component is or can be iso-
lated from the reactor coolant system 
by two valves in series (both closed, 
both open, or one closed and the other 
open). Each open valve must be capable 
of automatic actuation and, assuming 
the other valve is open, its closure 
time must be such that, in the event of 
postulated failure of the component 
during normal reactor operation, each 
valve remains operable and the reactor 
can be shut down and cooled down in 
an orderly manner, assuming makeup 
is provided by the reactor coolant 
makeup system only. 

(3) The Code Edition, Addenda, and 
optional Code Cases 6 to be applied to 
components of the reactor coolant 
pressure boundary must be determined 
by the provisions of paragraph NCA–
1140, Subsection NCA of Section III of 
the ASME Boiler and Pressure Vessel 
Code, but (i) the edition and addenda 
applied to a component must be those 
which are incorporated by reference in 
paragraph (b)(1) of this section, (ii) the 
ASME Code provisions applied to the 
pressure vessel may be dated no earlier 
than the Summer 1972 Addenda of the 
1971 edition, (iii) the ASME Code provi-
sions applied to piping, pumps, and 

valves may be dated no earlier than the 
Winter 1972 Addenda of the 1971 edition, 
and (iv) ASME Code Cases 6 must have 
been determined suitable for use by the 
NRC. 

(4) For a nuclear power plant whose 
construction permit was issued prior to 
May 14, 1984 the applicable Code Edi-
tion and Addenda for a component of 
the reactor coolant pressure boundary 
continue to be that Code Edition and 
Addenda that were required by Com-
mission regulations for such compo-
nent at the time of issuance of the con-
struction permit. 

(d) Quality Group B components. (1) 
For a nuclear power plant whose appli-
cation for a construction permit is 
docketed after May 14, 1984 components 
classified Quality Group B 9 must meet 
the requirements for Class 2 Compo-
nents in Section III of the ASME Boiler 
and Pressure Vessel Code. 

(2) The Code Edition, Addenda, and 
optional Code Cases 6 to be applied to 
the systems and components identified 
in paragraph (d)(1) of this section must 
be determined by the rules of para-
graph NCA–1140, Subsection NCA of 
Section III of the ASME Boiler Vessel 
and Pressure Code, but (i) the edition 
and addenda must be those which are 
incorporated by reference in paragraph 
(b)(1) of this section, (ii) the ASME 
Code provisions applied to the systems 
and components may be dated no ear-
lier than the 1980 Edition, and (iii) the 
ASME Code Cases 6 must have been de-
termined suitable for use by the NRC. 

(e) Quality Group C components. (1) 
For a nuclear power plant whose appli-
cation for a construction permit is 
docketed after May 14, 1984 components 
classified Quality Group C 9 must meet 
the requirements for Class 3 compo-
nents in Section III of the ASME Boiler 
and Pressure Vessel Code. 

(2) The Code Edition, Addenda, and 
optional Code Cases 6 to be applied to 
the systems and components identified 
in paragraph (e)(1) of this section must 
be determined by the rules of para-
graph NCA–1140, subsection NCA of 
Section III of the ASME Boiler and 
Pressure Vessel Code, but (i) the edi-
tion and addenda must be those which 
are incorporated by reference in para-
graph (b)(1) of this section, (ii) the 
ASME Code provisions applied to the 
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systems and components may be dated 
no earlier than the 1980 Edition, and 
(iii) the ASME Code Cases 6 must have 
been determined suitable for use by the 
NRC. 

(f) Inservice testing requirements. Re-
quirements for inservice inspection of 
Class 1, Class 2, Class 3, Class MC, and 
Class CC components (including their 
supports) are located in § 50.55a(g). 

(1) For a boiling or pressurized water-
cooled nuclear power facility whose 
construction permit was issued prior to 
January 1, 1971, pumps and valves must 
meet the test requirements of para-
graphs (f)(4) and (f)(5) of this section to 
the extent practical. Pumps and valves 
which are part of the reactor coolant 
pressure boundary must meet the re-
quirements applicable to components 
which are classified as ASME Code 
Class 1. Other pumps and valves that 
perform a function to shut down the re-
actor or maintain the reactor in a safe 
shutdown condition, mitigate the con-
sequences of an accident, or provide 
overpressure protection for safety-re-
lated systems (in meeting the require-
ments of the 1986 Edition, or later, of 
the Boiler and Pressure Vessel or OM 
Code) must meet the test requirements 
applicable to components which are 
classified as ASME Code Class 2 or 
Class 3. 

(2) For a boiling or pressurized water-
cooled nuclear power facility whose 
construction permit was issued on or 
after January 1, 1971, but before July 1, 
1974, pumps and valves which are clas-
sified as ASME Code Class 1 and Class 
2 must be designed and be provided 
with access to enable the performance 
of inservice tests for operational readi-
ness set forth in editions of Section XI 
of the ASME Boiler and Pressure Ves-
sel Code and Addenda 6 in effect 6 
months prior to the date of issuance of 
the construction permit. The pumps 
and valves may meet the inservice test 
requirements set forth in subsequent 
editions of this code and addenda which 
are incorporated by reference in para-
graph (b) of this section, subject to the 
limitations and modifications listed 
therein. 

(3) For a boiling or pressurized water-
cooled nuclear power facility whose 
construction permit was issued on or 
after July 1, 1974: 

(i)–(ii) [Reserved] 
(iii)(A) Pumps and valves, in facili-

ties whose construction permit was 
issued before November 22, 1999, which 
are classified as ASME Code Class 1 
must be designed and be provided with 
access to enable the performance of in-
service testing of the pumps and valves 
for assessing operational readiness set 
forth in Section XI of editions of the 
ASME Boiler and Pressure Vessel Code 
and Addenda 6 applied to the construc-
tion of the particular pump or valve or 
the Summer 1973 Addenda, whichever is 
later. 

(B) Pumps and valves, in facilities 
whose construction permit is issued on 
or after November 22, 1999, which are 
classified as ASME Code Class 1 must 
be designed and be provided with access 
to enable the performance of inservice 
testing of the pumps and valves for as-
sessing operational readiness set forth 
in editions and addenda of the ASME 
OM Code referenced in paragraph (b)(3) 
of this section at the time the con-
struction permit is issued. 

(iv)(A) Pumps and valves, in facilities 
whose construction permit was issued 
before November 22, 1999, which are 
classified as ASME Code Class 2 and 
Class 3 must be designed and be pro-
vided with access to enable the per-
formance of inservice testing of the 
pumps and valves for assessing oper-
ational readiness set forth in Section 
XI of editions of the ASME Boiler and 
Pressure Vessel Code and Addenda 6 ap-
plied to the construction of the par-
ticular pump or valve or the Summer 
1973 Addenda, whichever is later. 

(B) Pumps and valves, in facilities 
whose construction permit is issued on 
or after November 22, 1999, which are 
classified as ASME Code Class 2 and 3 
must be designed and be provided with 
access to enable the performance of in-
service testing of the pumps and valves 
for assessing operational readiness set 
forth in editions and addenda of the 
ASME OM Code referenced in para-
graph (b)(3) of this section at the time 
the construction permit is issued. 

(v) All pumps and valves may meet 
the test requirements set forth in sub-
sequent editions of codes and addenda 
or portions thereof which are incor-
porated by reference in paragraph (b) of 
this section, subject to the limitations 
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and modifications listed in paragraph 
(b) of this section. 

(4) Throughout the service life of a 
boiling or pressurized water-cooled nu-
clear power facility, pumps and valves 
which are classified as ASME Code 
Class 1, Class 2 and Class 3 must meet 
the inservice test requirements, except 
design and access provisions, set forth 
in the ASME OM Code and addenda 
that become effective subsequent to 
editions and addenda specified in para-
graphs (f)(2) and (f)(3) of this section 
and that are incorporated by reference 
in paragraph (b) of this section, to the 
extent practical within the limitations 
of design, geometry and materials of 
construction of the components. 

(i) Inservice tests to verify oper-
ational readiness of pumps and valves, 
whose function is required for safety, 
conducted during the initial 120-month 
interval must comply with the require-
ments in the latest edition and ad-
denda of the Code incorporated by ref-
erence in paragraph (b) of this section 
on the date 12 months prior to the date 
of issuance of the operating license, 
subject to the limitations and modi-
fications listed in paragraph (b) of this 
section. 

(ii) Inservice tests to verify oper-
ational readiness of pumps and valves, 
whose function is required for safety, 
conducted during successive 120-month 
intervals must comply with the re-
quirements of the latest edition and 
addenda of the Code incorporated by 
reference in paragraph (b) of this sec-
tion 12 months prior to the start of the 
120-month interval, subject to the limi-
tations and modifications listed in 
paragraph (b) of this section. 

(iii) [Reserved] 
(iv) Inservice tests of pumps and 

valves may meet the requirements set 
forth in subsequent editions and ad-
denda that are incorporated by ref-
erence in paragraph (b) of this section, 
subject to the limitations and modi-
fications listed in paragraph (b) of this 
section, and subject to Commission ap-
proval. Portions of editions or addenda 
may be used provided that all related 
requirements of the respective editions 
or addenda are met. 

(5)(i) The inservice test program for a 
boiling or pressurized water-cooled nu-
clear power facility must be revised by 

the licensee, as necessary, to meet the 
requirements of paragraph (f)(4) of this 
section. 

(ii) If a revised inservice test pro-
gram for a facility conflicts with the 
technical specification for the facility, 
the licensee shall apply to the Commis-
sion for amendment of the technical 
specifications to conform the technical 
specification to the revised program. 
The licensee shall submit this applica-
tion, as specified in § 50.4, at least 6 
months before the start of the period 
during which the provisions become ap-
plicable, as determined by paragraph 
(f)(4) of this section. 

(iii) If the licensee has determined 
that conformance with certain code re-
quirements is impractical for its facil-
ity, the licensee shall notify the Com-
mission and submit, as specified in 
§ 50.4, information to support the deter-
mination. 

(iv) Where a pump or valve test re-
quirement by the code or addenda is 
determined to be impractical by the li-
censee and is not included in the re-
vised inservice test program as per-
mitted by paragraph (f)(4) of this sec-
tion, the basis for this determination 
must be demonstrated to the satisfac-
tion of the Commission not later than 
12 months after the expiration of the 
initial 120-month period of operation 
from start of facility commercial oper-
ation and each subsequent 120-month 
period of operation during which the 
test is determined to be impractical. 

(6)(i) The Commission will evaluate 
determinations under paragraph (f)(5) 
of this section that code requirements 
are impractical. The Commission may 
grant relief and may impose such alter-
native requirements as it determines is 
authorized by law and will not endan-
ger life or property or the common de-
fense and security and is otherwise in 
the public interest giving due consider-
ation to the burden upon the licensee 
that could result if the requirements 
were imposed on the facility. 

(ii) The Commission may require the 
licensee to follow an augmented inserv-
ice test program for pumps and valves 
for which the Commission deems that 
added assurance of operational readi-
ness is necessary. 

(g) Inservice inspection requirements. 
Requirements for inservice testing of 
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Class 1, Class 2, and Class 3 pumps and 
valves are located in § 50.55a(f). 

(1) For a boiling or pressurized water-
cooled nuclear power facility whose 
construction permit was issued before 
January 1, 1971, components (including 
supports) must meet the requirements 
of paragraphs (g)(4) and (g)(5) of this 
section to the extent practical. Compo-
nents which are part of the reactor 
coolant pressure boundary and their 
supports must meet the requirements 
applicable to components which are 
classified as ASME Code Class 1. Other 
safety-related pressure vessels, piping, 
pumps and valves, and their supports 
must meet the requirements applicable 
to components which are classified as 
ASME Code Class 2 or Class 3. 

(2) For a boiling or pressurized water-
cooled nuclear power facility whose 
construction permit was issued on or 
after January 1, 1971, but before July 1, 
1974, components (including supports) 
which are classified as ASME Code 
Class 1 and Class 2 must be designed 
and be provided with access to enable 
the performance of inservice examina-
tion of such components (including 
supports) and must meet the preservice 
examination requirements set forth in 
editions of section XI of the ASME 
Boiler and Pressure Vessel Code and 
Addenda 6 in effect six months prior to 
the date of issuance of the construction 
permit. The components (including 
supports) may meet the requirements 
set forth in subsequent editions of this 
code and addenda which are incor-
porated by reference in paragraph (b) of 
this section, subject to the limitations 
and modifications listed in paragraph 
(b) of this section. 

(3) For a boiling or pressurized water-
cooled nuclear power facility whose 
construction permit was issued on or 
after July 1, 1974: 

(i) Components (including supports) 
which are classified as ASME Code 
Class 1 must be designed and be pro-
vided with access to enable the per-
formance of inservice examination of 
such components and must meet the 
preservice examination requirements 
set forth in Section XI of editions of 
the ASME Boiler and Pressure Vessel 
Code and Addenda 6 applied to the con-
struction of the particular component. 

(ii) Components which are classified 
as ASME Code Class 2 and Class 3 and 
supports for components which are 
classified as ASME Code Class 1, Class 
2, and Class 3 must be designed and be 
provided with access to enable the per-
formance of inservice examination of 
such components and must meet the 
preservice examination requirements 
set forth in section XI of editions of 
the ASME Boiler and Pressure Vessel 
Code and Addenda 6 applied to the con-
struction of the particular component. 

(iii)–(iv) [Reserved] 
(v) All components (including sup-

ports) may meet the requirements set 
forth in subsequent editions of codes 
and addenda or portions thereof which 
are incorporated by reference in para-
graph (b) of this section, subject to the 
limitations and modifications listed 
therein. 

(4) Throughout the service life of a 
boiling or pressurized water-cooled nu-
clear power facility, components (in-
cluding supports) which are classified 
as ASME Code Class 1, Class 2 and 
Class 3 must meet the requirements, 
except design and access provisions and 
preservice examination requirements, 
set forth in Section XI of editions of 
the ASME Boiler and Pressure Vessel 
Code and Addenda that become effec-
tive subsequent to editions specified in 
paragraphs (g)(2) and (g)(3) of this sec-
tion and that are incorporated by ref-
erence in paragraph (b) of this section, 
to the extent practical within the limi-
tations of design, geometry and mate-
rials of construction of the compo-
nents. Components which are classified 
as Class MC pressure retaining compo-
nents and their integral attachments, 
and components which are classified as 
Class CC pressure retaining compo-
nents and their integral attachments 
must meet the requirements, except 
design and access provisions and 
preservice examination requirements, 
set forth in Section XI of the ASME 
Boiler and Pressure Vessel Code and 
Addenda that are incorporated by ref-
erence in paragraph (b) of this section, 
subject to the limitation listed in para-
graph (b)(2)(vi) of this section and the 
modifications listed in paragraphs 
(b)(2)(viii) and (b)(2)(ix) of this section, 
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See footnotes at end of section.

to the extent practical within the limi-
tation of design, geometry and mate-
rials of construction of the compo-
nents. 

(i) Inservice examinations of compo-
nents and system pressure tests con-
ducted during the initial 120-month in-
spection interval must comply with the 
requirements in the latest edition and 
addenda of the Code incorporated by 
reference in paragraph (b) of this sec-
tion on the date 12 months prior to the 
date of issuance of the operating li-
cense, subject to the limitations and 
modifications listed in paragraph (b) of 
this section. 

(ii) Inservice examination of compo-
nents and system pressure tests con-
ducted during successive 120-month in-
spection intervals must comply with 
the requirements of the latest edition 
and addenda of the Code incorporated 
by reference in paragraph (b) of this 
section 12 months prior to the start of 
the 120-month inspection interval, sub-
ject to the limitations and modifica-
tions listed in paragraph (b) of this sec-
tion. 

(iii) Licensees may, but are not re-
quired to, perform the surface exami-
nations of High Pressure Safety Injec-
tion Systems specified in Table IWB–
2500–1, Examination Category B–J, 
Item Numbers B9.20, B9.21, and B9.22. 

(iv) Inservice examination of compo-
nents and system pressure tests may 
meet the requirements set forth in sub-
sequent editions and addenda that are 
incorporated by reference in paragraph 
(b) of this section, subject to the limi-
tations and modifications listed in 
paragraph (b) of this section, and sub-
ject to Commission approval. Portions 
of editions or addenda may be used pro-
vided that all related requirements of 
the respective editions or addenda are 
met. 

(v) For a boiling or pressurized 
water-cooled nuclear power facility 
whose construction permit was issued 
after January 1, 1956: 

(A) Metal containment pressure re-
taining components and their integral 
attachments must meet the inservice 
inspection, repair, and replacement re-
quirements applicable to components 
which are classified as ASME Code 
Class MC; 

(B) Metallic shell and penetration 
liners which are pressure retaining 
components and their integral attach-
ments in concrete containments must 
meet the inservice inspection, repair, 
and replacement requirements applica-
ble to components which are classified 
as ASME Code Class MC; and 

(C) Concrete containment pressure 
retaining components and their inte-
gral attachments, and the post-ten-
sioning systems of concrete 
containments must meet the inservice 
inspection, repair, and replacement re-
quirements applicable to components 
which are classified as ASME Code 
Class CC. 

(5)(i) The inservice inspection pro-
gram for a boiling or pressurized water-
cooled nuclear power facility must be 
revised by the licensee, as necessary, to 
meet the requirements of paragraph 
(g)(4) of this section.

(ii) If a revised inservice inspection 
program for a facility conflicts with 
the technical specification for the fa-
cility, the licensee shall apply to the 
Commission for amendment of the 
technical specifications to conform the 
technical specification to the revised 
program. The licensee shall submit this 
application, as specified in § 50.4, at 
least six months before the start of the 
period during which the provisions be-
come applicable, as determined by 
paragraph (g)(4) of this section. 

(iii) If the licensee has determined 
that conformance with certain code re-
quirements is impractical for its facil-
ity, the licensee shall notify the Com-
mission and submit, as specified in 
§ 50.4, information to support the deter-
minations. 

(iv) Where an examination require-
ment by the code or addenda is deter-
mined to be impractical by the licensee 
and is not included in the revised in-
service inspection program as per-
mitted by paragraph (g)(4) of this sec-
tion, the basis for this determination 
must be demonstrated to the satisfac-
tion of the Commission not later than 
12 months after the expiration of the 
initial 120-month period of operation 
from start of facility commercial oper-
ation and each subsequent 120-month 
period of operation during which the 
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examination is determined to be im-
practical. 

(6)(i) The Commission will evaluate 
determinations under paragraph (g)(5) 
of this section that code requirements 
are impractical. The Commission may 
grant such relief and may impose such 
alternative requirements as it deter-
mines is authorized by law and will not 
endanger life or property or the com-
mon defense and security and is other-
wise in the public interest giving due 
consideration to the burden upon the 
licensee that could result if the re-
quirements were imposed on the facil-
ity. 

(ii) The Commission may require the 
licensee to follow an augmented inserv-
ice inspection program for systems and 
components for which the Commission 
deems that added assurance of struc-
tural reliability is necessary. 

(A) Augmented examination of reac-
tor vessel. 

(1) All previously granted reliefs 
under § 50.55a to licensees for the ex-
tent of volumetric examination of re-
actor vessel shell welds specified in 
Item B1.10 of Examination Category B–
A, ‘‘Pressure Retaining Welds in Reac-
tor Vessel,’’ in Table IWB–2500–1 of sub-
section IWB in applicable edition and 
addenda of section XI, Division 1, of 
the ASME Boiler and Pressure Vessel 
Code, during the inservice inspection 
interval in effect on September 8, 1992 
are hereby revoked, subject to the spe-
cific modification in 
§ 50.55a(g)(6)(ii)(A)(3)(iv) for licensees 
that defer the augmented examination 
in accordance with 
§ 50.55a(g)(6)(ii)(A)(3). 

(2) All licensees shall augment their 
reactor vessel examination by imple-
menting once, as part of the inservice 
inspection interval in effect on Sep-
tember 8, 1992, the examination re-
quirements for reactor vessel shell 
welds specified in Item B1.10 of Exam-
ination Category B–A, ‘‘Pressure Re-
taining Welds in Reactor Vessel,’’ in 
Table IWB–2500–1 of subsection IWB of 
the 1989 Edition of section XI, Division 
1, of the ASME Boiler and Pressure 
Vessel Code, subject to the conditions 
specified in § 50.55a(g)(6)(ii)(A) (3) and 
(4). The augmented examination, when 
not deferred in accordance with the 
provisions of § 50.55a(g)(6)(ii)(A)(3), 

shall be performed in accordance with 
the related procedures specified in the 
section XI edition and addenda applica-
ble to the inservice inspection interval 
in effect on September 8, 1992, and may 
be used as a substitute for the reactor 
vessel shell weld examination sched-
uled for implementation during the in-
service inspection interval in effect on 
September 8, 1992. For the purpose of 
this augmented examination, ‘‘essen-
tially 100% as used in Table IWB–2500–
1 means more than 90 percent of the ex-
amination volume of each weld, where 
the reduction in coverage is due to in-
terference by another component, or 
part geometry. 

(3) Licensees with fewer than 40 
months remaining in the inservice in-
spection interval in effect on Sep-
tember 8, 1992 may defer the aug-
mented reactor vessel examination 
specified in § 50.55a(g)(6)(ii)(A)(2) to the 
first period of the next inspection in-
terval under the following conditions: 

(i) The deferred augmented examina-
tion may not be used as a substitute 
for the reactor vessel shell weld exam-
ination scheduled for implementation 
during the inservice inspection inter-
val in effect on September 8, 1992. 

(ii) The deferred augmented examina-
tion may be used as a substitute for 
the reactor vessel shell weld examina-
tion normally scheduled for the inspec-
tion interval in which the deferred ex-
amination is performed. 

(iii) If the deferred augmented exam-
ination is used as a substitute for the 
normally scheduled reactor vessel shell 
weld examination, subsequent reactor 
vessel shell weld examinations must be 
performed during the first period of 
successive inspection intervals. 

(iv) Licensees that defer the aug-
mented examination, as permitted 
herein, may retain all previously 
granted reliefs that otherwise would be 
revoked by § 50.55a(g)(6)(ii)(A)(1) for the 
inservice inspection interval in effect 
on September 8, 1992. 

(v) Licensees with fewer than 40 
months remaining in the inservice in-
spection interval in effect on Sep-
tember 8, 1992 may extend that interval 
in accordance with the provisions of 
section XI (1989 Edition) IWA–2430(d) 
for the purpose of implementing the 
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augmented examination during that in-
terval. 

(vi) The deferred augmented exam-
ination shall be performed in accord-
ance with the related procedures speci-
fied in the section XI edition and ad-
denda applicable to the inspection in-
terval in which the augmented exam-
ination is performed. 

(4) The requirement for augmented 
examination of the reactor vessel may 
be satisfied by an examination of es-
sentially 100 percent of the reactor ves-
sel shell welds specified in 
§ 50.55a(g)(6)(ii)(A)(2) that has been 
completed, or is scheduled for imple-
mentation with a written commitment, 
or is required by § 50.55a(g)(4)(i), during 
the inservice inspection interval in ef-
fect on September 8, 1992. 

(5) Licensees that make a determina-
tion that they are unable to com-
pletely satisfy the requirements for the 
augmented reactor vessel shell weld ex-
amination specified in 
§ 50.55a(g)(6)(ii)(A) shall submit infor-
mation to the Commission to support 
the determination and shall propose an 
alternative to the examination require-
ments that would provide an accept-
able level of quality and safety. The li-
censee may use the proposed alter-
native when authorized by the Director 
of the Office of Nuclear Reactor Regu-
lation. 

(B) Licensees do not have to submit 
to the NRC staff for approval of their 
containment inservice inspection pro-
grams which were developed to satisfy 
the requirements of Subsection IWE 
and Subsection IWL with specified 
modifications and limitations. The pro-
gram elements and the required docu-
mentation must be maintained on site 
for audit. 

(C) Implementation of Appendix VIII to 
Section XI. (1) Appendix VIII and the 
supplements to Appendix VIII to Sec-
tion XI, Division 1, 1995 Edition with 
the 1996 Addenda of the ASME Boiler 
and Pressure Vessel Code must be im-
plemented in accordance with the fol-
lowing schedule: Appendix VIII and 
Supplements 1, 2, 3, and 8—May 22, 2000; 
Supplements 4 and 6—November 22, 
2000; Supplement 11—November 22, 2001; 
and Supplements 5, 7, and 10—Novem-
ber 22, 2002. 

(2) Licensees implementing the 1989 
Edition and earlier editions and ad-
denda of IWA–2232 of Section XI, Divi-
sion 1, of the ASME Boiler and Pres-
sure Vessel Code must implement the 
1995 Edition with the 1996 Addenda of 
Appendix VIII and the supplements to 
Appendix VIII of Section XI, Division 1, 
of the ASME Boiler and Pressure Ves-
sel Code. 

(h) Protection and safety systems. (1) 
IEEE Std. 603–1991, including the cor-
rection sheet dated January 30, 1995, 
which is referenced in paragraphs (h)(2) 
and (h)(3) of this section, is approved 
for incorporation by reference by the 
Director of the Office of the Federal 
Register in accordance with 5 U.S.C. 
552(a) and 1 CFR Part 51. Copies of 
IEEE Std. 603–1991 may be purchased 
from the Institute of Electrical and 
Electronics Engineers Service Center, 
445 Hoes Lane, Piscataway, NJ 08855. 
The standard is also available for in-
spection at the NRC Library, 11545 
Rockville Pike, Rockville, Md; and at 
the Office of the Federal Register, 800 
North Capitol Street, NW., Suite 700, 
Washington, DC IEEE Std. 279, which is 
referenced in paragraph (h)(2) of this 
section, was approved for incorporation 
by reference by the Director of the Of-
fice of the Federal Register in accord-
ance with 5 U.S.C. 552(a) and 1 CFR 
Part 51. Copies of IEEE Std. 279 are 
also available as indicated for IEEE 
Std. 603–1991. 

(2) Protection systems. For nuclear 
power plants with construction permits 
issued after January 1, 1971, but before 
May 13, 1999, protection systems must 
meet the requirements stated in either 
IEEE Std. 279, ‘‘Criteria for Protection 
Systems for Nuclear Power Generating 
Stations,’’ or in IEEE Std. 603–1991, 
‘‘Criteria for Safety Systems for Nu-
clear Power Generating Stations,’’ and 
the correction sheet dated January 30, 
1995. For nuclear power plants with 
construction permits issued before Jan-
uary 1, 1971, protection systems must 
be consistent with their licensing basis 
or may meet the requirements of IEEE 
Std. 603–1991 and the correction sheet 
dated January 30, 1995. 

(3) Safety systems. Applications filed 
on or after May 13, 1999 for preliminary 
and final design approvals (10 CFR Part 
52, Appendix O), design certifications, 
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1 The Commission may issue a provisional 
operating license pursuant to the regulations 
in this part in effect on March 30, 1970, for 
any facility for which a notice of hearing on 
an application for a provisional operating li-
cense or a notice of proposed issuance of a 
provisional operating license has been pub-
lished on or before that date.

and construction permits, operating li-
censes and combined licenses that do 
not reference a final design approval or 
design certification, must meet the re-
quirements for safety systems in IEEE 
Std. 603–1991 and the correction sheet 
dated January 30, 1995.

Footnotes to § 50.55a: 
1–3 [Reserved] 
4 USAS and ASME Code addenda issued 

prior to the Winter 1977 Addenda are consid-
ered to be ‘‘in effect’’ or ‘‘effective’’ 6 months 
after their date of issuance and after they 
are incorporated by reference in paragraph 
(b) of this section. Addenda to the ASME 
Code issued after the Summer 1977 Addenda 
are considered to be ‘‘in effect’’ or ‘‘effec-
tive’’ after the date of publication of the ad-
denda and after they are incorporated by ref-
erence in paragraph (b) of this section. 

5 For ASME Code Editions and Addenda 
issued prior to the Winter 1977 Addenda, the 
Code Edition and Addenda applicable to the 
component is governed by the order or con-
tract date for the component, not the con-
tract date for the nuclear energy system. 
For the Winter 1977 Addenda and subsequent 
editions and addenda the method for deter-
mining the applicable Code editions and ad-
denda is contained in Paragraph NCA 1140 of 
Section III of the ASME Code. 

6 ASME Code cases that have been deter-
mined suitable for use by the Commission 
staff are listed in NRC Regulatory Guide 
1.84, ‘‘Design and Code Case Acceptability—
ASME Section III Division 1,’’ NRC Regu-
latory Guide 1.85, ‘‘Materials Code Case Ac-
ceptability—ASME Section III Division 1,’’ 
and NRC Regulatory Guide 1.147, ‘‘Inservice 
Inspection Code Case Acceptability—ASME 
Section XI Division 1.’’ The use of other Code 
cases may be authorized by the Director of 
the Office of Nuclear Reactor Regulation 
upon request pursuant to § 50.55a(a)(3). 

7–8 [Reserved] 
9 Guidance for quality group classifications 

of components which are to be included in 
the safety analysis reports pursuant to 
§ 50.34(a) and § 50.34(b) may be found in Regu-
latory Guide 1.26, ‘‘Quality Group Classifica-
tions and Standards for Water-, Steam-, and 
Radiological-Waste-Containing Components 
of Nuclear Power Plants,’’ and in Section 
3.2.2 of NUREG–0800, ‘‘Standard Review Plan 
for Review of Safety Analysis Reports for 
Nuclear Power Plants.’’

[36 FR 11424, June 12, 1971]

EDITORIAL NOTE: For FEDERAL REGISTER ci-
tations affecting § 50.55a, see the List of CFR 
Sections Affected, which appears in the 
Finding Aids section of the printed volume 
and on GPO Access.

§ 50.56 Conversion of construction per-
mit to license; or amendment of li-
cense. 

Upon completion of the construction 
or alteration of a facility, in compli-
ance with the terms and conditions of 
the construction permit and subject to 
any necessary testing of the facility for 
health or safety purposes, the Commis-
sion will, in the absence of good cause 
shown to the contrary issue a license of 
the class for which the construction 
permit was issued or an appropriate 
amendment of the license, as the case 
may be. 

[21 FR 355, Jan. 19, 1956, as amended at 35 FR 
11461, July 17, 1970]

§ 50.57 Issuance of operating license. 1

(a)Pursuant to § 50.56, an operating li-
cense may be issued by the Commis-
sion, up to the full term authorized by 
§ 50.51, upon finding that: 

(1) Construction of the facility has 
been substantially completed, in con-
formity with the construction permit 
and the application as amended, the 
provisions of the Act, and the rules and 
regulations of the Commission; and 

(2) The facility will operate in con-
formity with the application as amend-
ed, the provisions of the Act, and the 
rules and regulations of the Commis-
sion; and 

(3) There is reasonable assurance (i) 
that the activities authorized by the 
operating license can be conducted 
without endangering the health and 
safety of the public, and (ii) that such 
activities will be conducted in compli-
ance with the regulations in this chap-
ter; and 

(4) The applicant is technically and 
financially qualified to engage in the 
activities authorized by the operating 
license in accordance with the regula-
tions in this chapter. However, no find-
ing of financial qualification is nec-
essary for an electric utility applicant 
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for an operating license for a utiliza-
tion facility of the type described in 
§ 50.21(b) or § 50.22. 

(5) The applicable provisions of part 
140 of this chapter have been satisfied; 
and 

(6) The issuance of the license will 
not be inimical to the common defense 
and security or to the health and safe-
ty of the public. 

(b) Each operating license will in-
clude appropriate provisions with re-
spect to any uncompleted items of con-
struction and such limitations or con-
ditions as are required to assure that 
operation during the period of the com-
pletion of such items will not endanger 
public health and safety. 

(c) An applicant may, in a case where 
a hearing is held in connection with a 
pending proceeding under this section 
make a motion in writing, pursuant to 
this paragraph (c), for an operating li-
cense authorizing low-power testing 
(operation at not more than 1 percent 
of full power for the purpose of testing 
the facility), and further operations 
short of full power operation. Action 
on such a motion by the presiding offi-
cer shall be taken with due regard to 
the rights of the parties to the pro-
ceeding, including the right of any 
party to be heard to the extent that his 
contentions are relevant to the activ-
ity to be authorized. Prior to taking 
any action on such a motion which any 
party opposes, the presiding officer 
shall make findings on the matters 
specified in paragraph (a) of this sec-
tion as to which there is a controversy, 
in the form of an initial decision with 
respect to the contested activity 
sought to be authorized. The Director 
of Nuclear Reactor Regulation will 
make findings on all other matters 
specified in paragraph (a) of this sec-
tion. If no party opposes the motion, 
the presiding officer will issue an order 
pursuant to § 2.730(e) of this chapter, 
authorizing the Director of Nuclear Re-
actor Regulation to make appropriate 
findings on the matters specified in 
paragraph (a) of this section and to 
issue a license for the requested oper-
ation. 

[35 FR 5318, Mar. 31, 1970, as amended at 35 
FR 6644, Apr. 25, 1970; 37 FR 11873, June 15, 
1972; 37 FR 15142, July 28, 1972; 49 FR 35753, 
Sept. 12, 1984; 51 FR 7765, Mar. 6, 1986]

§ 50.58 Hearings and report of the Ad-
visory Committee on Reactor Safe-
guards. 

(a) Each application for a construc-
tion permit or an operating license for 
a facility which is of a type described 
in § 50.21(b) or § 50.22, or for a testing fa-
cility, shall be referred to the Advisory 
Committee on Reactor Safeguards for a 
review and report. An application for 
an amendment to such a construction 
permit or operating license may be re-
ferred to the Advisory Committee on 
Reactor Safeguards for review and re-
port. Any report shall be made part of 
the record of the application and avail-
able to the public, except to the extent 
that security classification prevents 
disclosure. 

(b)(1) The Commission will hold a 
hearing after at least 30-days’ notice 
and publication once in the FEDERAL 
REGISTER on each application for a 
construction permit for a production or 
utilization facility which is of a type 
described in § 50.21(b) or § 50.22, or for a 
testing facility. 

(2) When a construction permit has 
been issued for such a facility fol-
lowing the holding of a public hearing, 
and an application is made for an oper-
ating license or for an amendment to a 
construction permit or operating li-
cense, the Commission may hold a 
hearing after at least 30-days’ notice 
and publication once in the FEDERAL 
REGISTER, or, in the absence of a re-
quest therefor by any person whose in-
terest may be affected, may issue an 
operating license or an amendment to 
a construction permit or operating li-
cense without a hearing, upon 30-days’ 
notice and publication once in the FED-
ERAL REGISTER of its intent to do so. 

(3) If the Commission finds, in an 
emergency situation, as defined in 
§ 50.91, that no significant hazards con-
sideration is presented by an applica-
tion for an amendment to an operating 
license, it may dispense with public no-
tice and comment and may issue the 
amendment. If the Commission finds 
that exigent circumstances exist, as 
described in § 50.91, it may reduce the 
period provided for public notice and 
comment. 
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(4) Both in an emergency situation 
and in the case of exigent cir-
cumstances, the Commission will pro-
vide 30 days notice of opportunity for a 
hearing, though this notice may be 
published after issuance of the amend-
ment if the Commission determines 
that no significant hazards consider-
ation is involved. 

(5) The Commission will use the 
standards in § 50.92 to determine wheth-
er a significant hazards consideration 
is presented by an amendment to an 
operating license for a facility of the 
type described in § 50.21(b) or § 50.22, or 
which is a testing facility, and may 
make the amendment immediately ef-
fective, notwithstanding the pendency 
before it of a request for a hearing from 
any person, in advance of the holding 
and completion of any required hear-
ing, where it has determined that no 
significant hazards consideration is in-
volved. 

(6) No petition or other request for 
review of or hearing on the staff’s sig-
nificant hazards consideration deter-
mination will be entertained by the 
Commission. The staff’s determination 
is final, subject only to the Commis-
sion’s discretion, on its own initiative, 
to review the determination. 

[27 FR 12186, Dec. 8, 1962, as amended at 35 
FR 11461, July 17, 1970; 39 FR 10555, Mar. 21, 
1974; 51 FR 7765, Mar. 6, 1986]

§ 50.59 Changes, tests, and experi-
ments. 

(a) Definitions for the purposes of 
this section: 

(1) Change means a modification or 
addition to, or removal from, the facil-
ity or procedures that affects a design 
function, method of performing or con-
trolling the function, or an evaluation 
that demonstrates that intended func-
tions will be accomplished. 

(2) Departure from a method of evalua-
tion described in the FSAR (as updated) 
used in establishing the design bases or in 
the safety analyses means: 

(i) Changing any of the elements of 
the method described in the FSAR (as 
updated) unless the results of the anal-
ysis are conservative or essentially the 
same; or 

(ii) Changing from a method de-
scribed in the FSAR to another method 

unless that method has been approved 
by NRC for the intended application. 

(3) Facility as described in the final 
safety analysis report (as updated) 
means: 

(i) The structures, systems, and com-
ponents (SSC) that are described in the 
final safety analysis report (FSAR) (as 
updated), 

(ii) The design and performance re-
quirements for such SSCs described in 
the FSAR (as updated), and 

(iii) The evaluations or methods of 
evaluation included in the FSAR (as 
updated) for such SSCs which dem-
onstrate that their intended func-
tion(s) will be accomplished. 

(4) Final Safety Analysis Report (as up-
dated) means the Final Safety Analysis 
Report (or Final Hazards Summary Re-
port) submitted in accordance with 
§ 50.34, as amended and supplemented, 
and as updated per the requirements of 
§ 50.71(e) or § 50.71(f), as applicable. 

(5) Procedures as described in the final 
safety analysis report (as updated) means 
those procedures that contain informa-
tion described in the FSAR (as up-
dated) such as how structures, systems, 
and components are operated and con-
trolled (including assumed operator ac-
tions and response times). 

(6) Tests or experiments not described in 
the final safety analysis report (as up-
dated) means any activity where any 
structure, system, or component is uti-
lized or controlled in a manner which 
is either: 

(i) Outside the reference bounds of 
the design bases as described in the 
final safety analysis report (as up-
dated) or 

(ii) Inconsistent with the analyses or 
descriptions in the final safety analysis 
report (as updated). 

(b) Applicability. This section applies 
to each holder of a license authorizing 
operation of a production or utilization 
facility, including the holder of a li-
cense authorizing operation of a nu-
clear power reactor that has submitted 
the certification of permanent ces-
sation of operations required under 
§ 50.82(a)(1) or a reactor licensee whose 
license has been amended to allow pos-
session of nuclear fuel, but not oper-
ation of the facility. 

(c)(1) A licensee may make changes 
in the facility as described in the final 
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safety analysis report (as updated), 
make changes in the procedures as de-
scribed in the final safety analysis re-
port (as updated), and conduct tests or 
experiments not described in the final 
safety analysis report (as updated) 
without obtaining a license amend-
ment pursuant to § 50.90 only if: 

(i) A change to the technical speci-
fications incorporated in the license is 
not required, and 

(ii) The change, test, or experiment 
does not meet any of the criteria in 
paragraph (c)(2) of this section. 

(2) A licensee shall obtain a license 
amendment pursuant to § 50.90 prior to 
implementing a proposed change, test, 
or experiment if the change, test, or 
experiment would: 

(i) Result in more than a minimal in-
crease in the frequency of occurrence 
of an accident previously evaluated in 
the final safety analysis report (as up-
dated); 

(ii) Result in more than a minimal 
increase in the likelihood of occurrence 
of a malfunction of a structure, sys-
tem, or component (SSC) important to 
safety previously evaluated in the final 
safety analysis report (as updated); 

(iii) Result in more than a minimal 
increase in the consequences of an ac-
cident previously evaluated in the final 
safety analysis report (as updated); 

(iv) Result in more than a minimal 
increase in the consequences of a mal-
function of an SSC important to safety 
previously evaluated in the final safety 
analysis report (as updated); 

(v) Create a possibility for an acci-
dent of a different type than any pre-
viously evaluated in the final safety 
analysis report (as updated); 

(vi) Create a possibility for a mal-
function of an SSC important to safety 
with a different result than any pre-
viously evaluated in the final safety 
analysis report (as updated); 

(vii) Result in a design basis limit for 
a fission product barrier as described in 
the FSAR (as updated) being exceeded 
or altered; or 

(viii) Result in a departure from a 
method of evaluation described in the 
FSAR (as updated) used in establishing 
the design bases or in the safety anal-
yses. 

(3) In implementing this paragraph, 
the FSAR (as updated) is considered to 

include FSAR changes resulting from 
evaluations performed pursuant to this 
section and analyses performed pursu-
ant to § 50.90 since submittal of the last 
update of the final safety analysis re-
port pursuant to § 50.71 of this part. 

(4) The provisions in this section do 
not apply to changes to the facility or 
procedures when the applicable regula-
tions establish more specific criteria 
for accomplishing such changes. 

(d)(1) The licensee shall maintain 
records of changes in the facility, of 
changes in procedures, and of tests and 
experiments made pursuant to para-
graph (c) of this section. These records 
must include a written evaluation 
which provides the bases for the deter-
mination that the change, test, or ex-
periment does not require a license 
amendment pursuant to paragraph 
(c)(2) of this section. 

(2) The licensee shall submit, as spec-
ified in § 50.4, a report containing a 
brief description of any changes, tests, 
and experiments, including a summary 
of the evaluation of each. A report 
must be submitted at intervals not to 
exceed 24 months. 

(3) The records of changes in the fa-
cility must be maintained until the 
termination of a license issued pursu-
ant to this part or the termination of a 
license issued pursuant to 10 CFR part 
54, whichever is later. Records of 
changes in procedures and records of 
tests and experiments must be main-
tained for a period of 5 years. 

[64 FR 53613, Oct. 4, 1999, as amended at 66 FR 
64738, Dec. 14, 2001]

§ 50.60 Acceptance criteria for fracture 
prevention measures for lightwater 
nuclear power reactors for normal 
operation. 

(a) Except as provided in paragraph 
(b) of this section, all light-water nu-
clear power reactors, other than reac-
tor facilities for which the certifi-
cations required under § 50.82(a)(1) have 
been submitted, must meet the frac-
ture toughness and material surveil-
lance program requirements for the re-
actor coolant pressure boundary set 
forth in appendices G and H to this 
part. 

(b) Proposed alternatives to the de-
scribed requirements in Appendices G 
and H of this part or portions thereof 
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2 Changes to RTPTS values are considered 
significant if either the previous value or the 
current value, or both values, exceed the 
screening criterion prior to the expiration of 
the operating license, including any renewed 
term, if applicable for the plant.

may be used when an exemption is 
granted by the Commission under 
§ 50.12. 

[48 FR 24009, May 27, 1983, as amended at 50 
FR 50777, Dec. 12, 1985; 61 FR 39300, July 29, 
1996]

§ 50.61 Fracture toughness require-
ments for protection against pres-
surized thermal shock events. 

(a) Definitions. For the purposes of 
this section: 

(1) ASME Code means the American 
Society of Mechanical Engineers Boiler 
and Pressure Vessel Code, Section III, 
Division I, ‘‘Rules for the Construction 
of Nuclear Power Plant Components,’’ 
edition and addenda and any limita-
tions and modifications thereof as 
specified in § 50.55a. 

(2) Pressurized Thermal Shock Event 
means an event or transient in pressur-
ized water reactors (PWRs) causing se-
vere overcooling (thermal shock) con-
current with or followed by significant 
pressure in the reactor vessel. 

(3) Reactor Vessel Beltline means the 
region of the reactor vessel (shell ma-
terial including welds, heat affected 
zones and plates or forgings) that di-
rectly surrounds the effective height of 
the active core and adjacent regions of 
the reactor vessel that are predicted to 
experience sufficient neutron radiation 
damage to be considered in the selec-
tion of the most limiting material with 
regard to radiation damage. 

(4) RTNDT means the reference tem-
perature for a reactor vessel material, 
under any conditions. For the reactor 
vessel beltline materials, RTNDT must 
account for the effects of neutron radi-
ation. 

(5) RTNDT(U) means the reference tem-
perature for a reactor vessel material 
in the pre-service or unirradiated con-
dition, evaluated according to the pro-
cedures in the ASME Code, Paragraph 
NB–2331 or other methods approved by 
the Director, Office of Nuclear Reactor 
Regulation. 

(6) EOL Fluence means the best-esti-
mate neutron fluence projected for a 
specific vessel beltline material at the 
clad-base-metal interface on the inside 
surface of the vessel at the location 
where the material receives the highest 
fluence on the expiration date of the 
operating license. 

(7) RTPTS means the reference tem-
perature, RTNDT, evaluated for the EOL 
Fluence for each of the vessel beltline 
materials, using the procedures of 
paragraph (c) of this section. 

(8) PTS Screening Criterion means the 
value of RTPTS for the vessel beltline 
material above which the plant cannot 
continue to operate without justifica-
tion. 

(b) Requirements. (1) For each pressur-
ized water nuclear power reactor for 
which an operating license has been 
issued, other than a nuclear power re-
actor facility for which the certifi-
cations required under § 50.82(a)(1) have 
been submitted, the licensee shall have 
projected values of RTPTS, accepted by 
the NRC, for each reactor vessel belt-
line material for the EOL fluence of 
the material. The assessment of RTPTS 
must use the calculation procedures 
given in paragraph (c)(1) of this sec-
tion, except as provided in paragraphs 
(c)(2) and (c)(3) of this section. The as-
sessment must specify the bases for the 
projected value of RTPTS for each vessel 
beltline material, including the as-
sumptions regarding core loading pat-
terns, and must specify the copper and 
nickel contents and the fluence value 
used in the calculation for each belt-
line material. This assessment must be 
updated whenever there is a signifi-
cant 2 change in projected values of 
RTPTS, or upon request for a change in 
the expiration date for operation of the 
facility.

(2) The pressurized thermal shock 
(PTS) screening criterion is 270 °F for 
plates, forgings, and axial weld mate-
rials, and 300 °F for circumferential 
weld materials. For the purpose of 
comparison with this criterion, the 
value of RTPTS for the reactor vessel 
must be evaluated according to the 
procedures of paragraph (c) of this sec-
tion, for each weld and plate, or forg-
ing, in the reactor vessel beltline. 
RTPTS must be determined for each ves-
sel beltline material using the EOL 
fluence for that material. 
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(3) For each pressurized water nu-
clear power reactor for which the value 
of RTPTS for any material in the belt-
line is projected to exceed the PTS 
screening criterion using the EOL 
fluence, the licensee shall implement 
those flux reduction programs that are 
reasonably practicable to avoid exceed-
ing the PTS screening criterion set 
forth in paragraph (b)(2) of this section. 
The schedule for implementation of 
flux reduction measures may take into 
account the schedule for submittal and 
anticipated approval by the Director, 
Office of Nuclear Reactor Regulation, 
of detailed plant-specific analyses, sub-
mitted to demonstrate acceptable risk 
with RTPTS above the screening limit 
due to plant modifications, new infor-
mation or new analysis techniques. 

(4) For each pressurized water nu-
clear power reactor for which the anal-
ysis required by paragraph (b)(3) of this 
section indicates that no reasonably 
practicable flux reduction program will 
prevent RTPTS from exceeding the PTS 
screening criterion using the EOL 
fluence, the licensee shall submit a 
safety analysis to determine what, if 
any, modifications to equipment, sys-
tems, and operation are necessary to 
prevent potential failure of the reactor 
vessel as a result of postulated PTS 
events if continued operation beyond 
the screening criterion is allowed. In 
the analysis, the licensee may deter-
mine the properties of the reactor ves-
sel materials based on available infor-
mation, research results, and plant sur-
veillance data, and may use prob-
abilistic fracture mechanics tech-
niques. This analysis must be sub-
mitted at least three years before 
RTPTS is projected to exceed the PTS 
screening criterion. 

(5) After consideration of the licens-
ee’s analyses, including effects of pro-
posed corrective actions, if any, sub-
mitted in accordance with paragraphs 
(b)(3) and (b)(4) of this section, the Di-
rector, Office of Nuclear Reactor Regu-
lation, may, on a case-by-case basis, 
approve operation of the facility with 
RTPTS in excess of the PTS screening 
criterion. The Director, Office of Nu-
clear Reactor Regulation, will consider 
factors significantly affecting the po-
tential for failure of the reactor vessel 
in reaching a decision. 

(6) If the Director, Office of Nuclear 
Reactor Regulation, concludes, pursu-
ant to paragraph (b)(5) of this section, 
that operation of the facility with 
RTPTS in excess of the PTS screening 
criterion cannot be approved on the 
basis of the licensee’s analyses sub-
mitted in accordance with paragraphs 
(b)(3) and (b)(4) of this section, the li-
censee shall request and receive ap-
proval by the Director, Office of Nu-
clear Reactor Regulation, prior to any 
operation beyond the criterion. The re-
quest must be based upon modifica-
tions to equipment, systems, and oper-
ation of the facility in addition to 
those previously proposed in the sub-
mitted analyses that would reduce the 
potential for failure of the reactor ves-
sel due to PTS events, or upon further 
analyses based upon new information 
or improved methodology. 

(7) If the limiting RTPTS value of the 
plant is projected to exceed the screen-
ing criteria in paragraph (b)(2), or the 
criteria in paragraphs (b)(3) through 
(b)(6) of this section cannot be satis-
fied, the reactor vessel beltline may be 
given a thermal annealing treatment 
to recover the fracture toughness of 
the material, subject to the require-
ments of § 50.66. The reactor vessel may 
continue to be operated only for that 
service period within which the pre-
dicted fracture toughness of the vessel 
beltline materials satisfy the require-
ments of paragraphs (b)(2) through 
(b)(6) of this section, with RTPTS ac-
counting for the effects of annealing 
and subsequent irradiation. 

(c) Calculation of RTPTS. RTPTS must be 
calculated for each vessel beltline ma-
terial using a fluence value, f, which is 
the EOL fluence for the material. RTPTS 
must be evaluated using the same pro-
cedures used to calculate RTNDT, as in-
dicated in paragraph (c)(1) of this sec-
tion, and as provided in paragraphs 
(c)(2) and (c)(3) of this section. 

(1) Equation 1 must be used to cal-
culate values of RTNDT for each weld 
and plate, or forging, in the reactor 
vessel beltline.

Equation 1: RTNDT = RTNDT(U) + M + 
DRTNDT

(i) If a measured value of RTNDT(U) is 
not available, a generic mean value for 
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3 The class of material for estimating 
RTNDT(U) is generally determined for welds by 
the type of welding flux (Linde 80, or other), 
and for base metal by the material specifica-
tion.

4 Data from reactor vessels fabricated to 
the same material specification in the same 
shop as the vessel in question and in the 
same time period is an example of ‘‘generic 
data.’’

5 Surveillance program results means any 
data that demonstrates the embrittlement 
trends for the limiting beltline material, in-
cluding but not limited to data from test re-
actors or from surveillance programs at 
other plants with or without surveillance 
program integrated per 10 CFR part 50, ap-
pendix H.

the class 3 of material may be used if 
there are sufficient test results to es-
tablish a mean and a standard devi-
ation for the class.

(ii) For generic values of weld metal, 
the following generic mean values 
must be used unless justification for 
different values is provided: 0 °F for 
welds made with Linde 80 flux, and ¥56 
°F for welds made with Linde 0091, 1092 
and 124 and ARCOS B–5 weld fluxes. 

(iii) M means the margin to be added 
to account for uncertainties in the val-
ues of RTNDT(U), copper and nickel con-
tents, fluence and the calculational 
procedures. M is evaluated from Equa-
tion 2.

Equation M U2 2 2 2: = +σ σ ∆

(A) In Equation 2, sU is the standard 
deviation for RTNDT(U). If a measured 
value of RTNDT(U) is used, then sU is de-
termined from the precision of the test 
method. If a measured value of RTNDT(U) 
is not available and a generic mean 
value for that class of materials is 
used, then sU is the standard deviation 
obtained from the set of data used to 
establish the mean. If a generic mean 
value given in paragraph (c)(1)(i)(B) of 
this section for welds is used, then sU is 
17 °F. 

(B) In Equation 2, s∆ is the standard 
deviation for DRTNDT. The value of s∆ 
to be used is 28 °F for welds and 17 °F 
for base metal; the value of s∆ need not 
exceed one-half of DRTNDT. 

(iv) DRTNDT is the mean value of the 
transition temperature shift, or change 
in RTNDT, due to irradiation, and must 
be calculated using Equation 3.

Equation 3: DRTNDT = (CF)f(0.28¥0.10 log f)

(A) CF (°F) is the chemistry factor, 
which is a function of copper and nick-
el content. CF is given in table 1 for 
welds and in table 2 for base metal 
(plates and forgings). Linear interpola-
tion is permitted. In tables 1 and 2, 
‘‘Wt ¥ % copper’’ and ‘‘Wt ¥ % nickel’’ 
are the best-estimate values for the 
material, which will normally be the 
mean of the measured values for a 

plate or forging. For a weld, the best 
estimate values will normally be the 
mean of the measured values for a weld 
deposit made using the same weld wire 
heat number as the critical vessel weld. 
If these values are not available, the 
upper limiting values given in the ma-
terial specifications to which the ves-
sel material was fabricated may be 
used. If not available, conservative es-
timates (mean plus one standard devi-
ation) based on generic data 4 may be 
used if justification is provided. If none 
of these alternatives are available, 
0.35% copper and 1.0% nickel must be 
assumed.

(B) f is the best estimate neutron 
fluence, in units of 1019 n/cm2 (E greater 
than 1 MeV), at the clad-base-metal 
interface on the inside surface of the 
vessel at the location where the mate-
rial in question receives the highest 
fluence for the period of service in 
question. As specified in this para-
graph, the EOL fluence for the vessel 
beltline material is used in calculating 
KRTPTS. 

(v) Equation 4 must be used for deter-
mining RTPTS using equation 3 with 
EOL fluence values for determining 
DRTPTS.

Equation 4: RTPTS = RTNDT(U) + M + 
DRTPTS

(2) To verify that RTNDT for each ves-
sel beltline material is a bounding 
value for the specific reactor vessel, li-
censees shall consider plant-specific in-
formation that could affect the level of 
embrittlement. This information in-
cludes but is not limited to the reactor 
vessel operating temperature and any 
related surveillance program 5 results.

(i) Results from the plant-specific 
surveillance program must be inte-
grated into the RTNDT estimate if the 
plant-specific surveillance data has 
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been deemed credible as judged by the 
following criteria: 

(A) The materials in the surveillance 
capsules must be those which are the 
controlling materials with regard to 
radiation embrittlement. 

(B) Scatter in the plots of Charpy en-
ergy versus temperature for the irradi-
ated and unirradiated conditions must 
be small enough to permit the deter-
mination of the 30-foot-pound tempera-
ture unambiguously. 

(C) Where there are two or more sets 
of surveillance data from one reactor, 
the scatter of DRTNDT values must be 
less than 28 °F for welds and 17 °F for 
base metal. Even if the range in the 
capsule fluences is large (two or more 

orders of magnitude), the scatter may 
not exceed twice those values. 

(D) The irradiation temperature of 
the Charpy specimens in the capsule 
must equal the vessel wall temperature 
at the cladding/base metal interface 
within ±25 °F. 

(E) The surveillance data for the cor-
relation monitor material in the cap-
sule, if present, must fall within the 
scatter band of the data base for the 
material. 

(ii)(A) Surveillance data deemed 
credible according to the criteria of 
paragraph (c)(2)(i) of this section must 
be used to determine a material-spe-
cific value of CF for use in Equation 3. 
A material-specific value of CF is de-
termined from Equation 5.

Equation CF
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(B) In Equation 5, ‘‘n’’ is the number 
of surveillance data points, ‘‘Ai’’ is the 
measured value of DRTNDT and ‘‘fi’’ is 
the fluence for each surveillance data 
point. If there is clear evidence that 
the copper and nickel content of the 
surveillance weld differs from the ves-
sel weld, i.e. differs from the average 
for the weld wire heat number associ-
ated with the vessel weld and the sur-
veillance weld, the measured values of 
DRTNDT must be adjusted for dif-
ferences in copper and nickel content 
by multiplying them by the ratio of 
the chemistry factor for the vessel ma-
terial to that for the surveillance weld. 

(iii) For cases in which the results 
from a credible plant-specific surveil-
lance program are used, the value of s∆ 
to be used is 14 °F for welds and 8.5 °F 
for base metal; the value of s∆ need not 
exceed one-half of DRTNDT. 

(iv) The use of results from the plant-
specific surveillance program may re-
sult in an RTNDT that is higher or lower 
than those determined in paragraph 
(c)(1). 

(3) Any information that is believed 
to improve the accuracy of the RTPTS 

value significantly must be reported to 
the Director, Office of Nuclear Reactor 
Regulation. Any value of RTPTS that 
has been modified using the procedures 
of paragraph (c)(2) of this section is 
subject to the approval of the Director, 
Office of Nuclear Reactor Regulation, 
when used as provided in this section.

TABLE 1—CHEMISTRY FACTOR FOR WELD 
METALS, °F 

Copper, 
wt-%

Nickel, wt-%

0 0.20 0.40 0.60 0.80 1.00 1.20

0 ............ 20 20 20 20 20 20 20
0.01 ....... 20 20 20 20 20 20 20
0.02 ....... 21 26 27 27 27 27 27
0.03 ....... 22 35 41 41 41 41 41
0.04 ....... 24 43 54 54 54 54 54
0.05 ....... 26 49 67 68 68 68 68
0.06 ....... 29 52 77 82 82 82 82
0.07 ....... 32 55 85 95 95 95 95
0.08 ....... 36 58 90 106 108 108 108
0.09 ....... 40 61 94 115 122 122 122
0.10 ....... 44 65 97 122 133 135 135
0.11 ....... 49 68 101 130 144 148 148
0.12 ....... 52 72 103 135 153 161 161
0.13 ....... 58 76 106 139 162 172 176
0.14 ....... 61 79 109 142 168 182 188
0.15 ....... 66 84 112 146 175 191 200
0.16 ....... 70 88 115 149 178 199 211
0.17 ....... 75 92 119 151 184 207 221
0.18 ....... 79 95 122 154 187 214 230
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TABLE 1—CHEMISTRY FACTOR FOR WELD 
METALS, °F—Continued

Copper, 
wt-%

Nickel, wt-%

0 0.20 0.40 0.60 0.80 1.00 1.20

0.19 ....... 83 100 126 157 191 220 238
0.20 ....... 88 104 129 160 194 223 245
0.21 ....... 92 108 133 164 197 229 252
0.22 ....... 97 112 137 167 200 232 257
0.23 ....... 101 117 140 169 203 236 263
0.24 ....... 105 121 144 173 206 239 268
0.25 ....... 110 126 148 176 209 243 272
0.26 ....... 113 130 151 180 212 246 276
0.27 ....... 119 134 155 184 216 249 280
0.28 ....... 122 138 160 187 218 251 284
0.29 ....... 128 142 164 191 222 254 287
0.30 ....... 131 146 167 194 225 257 290
0.31 ....... 136 151 172 198 228 260 293
0.32 ....... 140 155 175 202 231 263 296
0.33 ....... 144 160 180 205 234 266 299
0.34 ....... 149 164 184 209 238 269 302
0.35 ....... 153 168 187 212 241 272 305
0.36 ....... 158 172 191 216 245 275 308
0.37 ....... 162 177 196 220 248 278 311
0.38 ....... 166 182 200 223 250 281 314
0.39 ....... 171 185 203 227 254 285 317
0.40 ....... 175 189 207 231 257 288 320

TABLE 2—CHEMISTRY FACTOR FOR BASE 
METALS, °F 

Copper, 
wt-%

Nickel, wt-%

0 0.20 0.40 0.60 0.80 1.00 1.20

0 ............ 20 20 20 20 20 20 20
0.01 ....... 20 20 20 20 20 20 20
0.02 ....... 20 20 20 20 20 20 20
0.03 ....... 20 20 20 20 20 20 20
0.04 ....... 22 26 26 26 26 26 26
0.05 ....... 25 31 31 31 31 31 31
0.06 ....... 28 37 37 37 37 37 37
0.07 ....... 31 43 44 44 44 44 44
0.08 ....... 34 48 51 51 51 51 51
0.09 ....... 37 53 58 58 58 58 58
0.10 ....... 41 58 65 65 67 67 67
0.11 ....... 45 62 72 74 77 77 77
0.12 ....... 49 67 79 83 86 86 86
0.13 ....... 53 71 85 91 96 96 96
0.14 ....... 57 75 91 100 105 106 106
0.15 ....... 61 80 99 110 115 117 117
0.16 ....... 65 84 104 118 123 125 125
0.17 ....... 69 88 110 127 132 135 135
0.18 ....... 73 92 115 134 141 144 144
0.19 ....... 78 97 120 142 150 154 154
0.20 ....... 82 102 125 149 159 164 165
0.21 ....... 86 107 129 155 167 172 174
0.22 ....... 91 112 134 161 176 181 184
0.23 ....... 95 117 138 167 184 190 194
0.24 ....... 100 121 143 172 191 199 204
0.25 ....... 104 126 148 176 199 208 214
0.26 ....... 109 130 151 180 205 216 221
0.27 ....... 114 134 155 184 211 225 230
0.28 ....... 119 138 160 187 216 233 239
0.29 ....... 124 142 164 191 221 241 248
0.30 ....... 129 146 167 194 225 249 257
0.31 ....... 134 151 172 198 228 255 266
0.32 ....... 139 155 175 202 231 260 274
0.33 ....... 144 160 180 205 234 264 282
0.34 ....... 149 164 184 209 238 268 290
0.35 ....... 153 168 187 212 241 272 298
0.36 ....... 158 173 191 216 245 275 303
0.37 ....... 162 177 196 220 248 278 308

TABLE 2—CHEMISTRY FACTOR FOR BASE 
METALS, °F—Continued

Copper, 
wt-%

Nickel, wt-%

0 0.20 0.40 0.60 0.80 1.00 1.20

0.38 ....... 166 182 200 223 250 281 313
0.39 ....... 171 185 203 227 254 285 317
0.40 ....... 175 189 207 231 257 288 320

[60 FR 65468, Dec. 19, 1995, as amended at 61 
FR 39300, July 29, 1996]

§ 50.62 Requirements for reduction of 
risk from anticipated transients 
without scram (ATWS) events for 
light-water-cooled nuclear power 
plants. 

(a) Applicability. The requirements of 
this section apply to all commercial 
light-water-cooled nuclear power 
plants, other than nuclear power reac-
tor facilities for which the certifi-
cations required under § 50.82(a)(1) have 
been submitted. 

(b) Definition. For purposes of this 
section, Anticipated Transient Without 
Scram (ATWS) means an anticipated 
operational occurrence as defined in 
appendix A of this part followed by the 
failure of the reactor trip portion of 
the protection system specified in Gen-
eral Design Criterion 20 of appendix A 
of this part. 

(c) Requirements. (1) Each pressurized 
water reactor must have equipment 
from sensor output to final actuation 
device, that is diverse from the reactor 
trip system, to automatically initiate 
the auxiliary (or emergency) feedwater 
system and initiate a turbine trip 
under conditions indicative of an 
ATWS. This equipment must be de-
signed to perform its function in a reli-
able manner and be independent (from 
sensor output to the final actuation de-
vice) from the existing reactor trip sys-
tem. 

(2) Each pressurized water reactor 
manufactured by Combustion Engi-
neering or by Babcock and Wilcox must 
have a diverse scram system from the 
sensor output to interruption of power 
to the control rods. This scram system 
must be designed to perform its func-
tion in a reliable manner and be inde-
pendent from the existing reactor trip 
system (from sensor output to inter-
ruption of power to the control rods). 

VerDate Dec<13>2002 13:04 Feb 18, 2003 Jkt 200028 PO 00000 Frm 00782 Fmt 8010 Sfmt 8010 Y:\SGML\200028T.XXX 200028T



783

Nuclear Regulatory Commission § 50.63

(3) Each boiling water reactor must 
have an alternate rod injection (ARI) 
system that is diverse (from the reac-
tor trip system) from sensor output to 
the final actuation device. The ARI 
system must have redundant scram air 
header exhaust valves. The ARI must 
be designed to perform its function in a 
reliable manner and be independent 
(from the existing reactor trip system) 
from sensor output to the final actu-
ation device. 

(4) Each boiling water reactor must 
have a standby liquid control system 
(SLCS) with the capability of injecting 
into the reactor pressure vessel a bo-
rated water solution at such a flow 
rate, level of boron concentration and 
boron-10 isotope enrichment, and ac-
counting for reactor pressure vessel 
volume, that the resulting reactivity 
control is at least equivalent to that 
resulting from injection of 86 gallons 
per minute of 13 weight percent sodium 
pentaborate decahydrate solution at 
the natural boron-10 isotope abundance 
into a 251-inch inside diameter reactor 
pressure vessel for a given core design. 
The SLCS and its injection location 
must be designed to perform its func-
tion in a reliable manner. The SLCS 
initiation must be automatic and must 
be designed to perform its function in a 
reliable manner for plants granted a 
construction permit after July 26, 1984, 
and for plants granted a construction 
permit prior to July 26, 1984, that have 
already been designed and built to in-
clude this feature. 

(5) Each boiling water reactor must 
have equipment to trip the reactor 
coolant recirculating pumps automati-
cally under conditions indicative of an 
ATWS. This equipment must be de-
signed to perform its function in a reli-
able manner. 

(6) Information sufficient to dem-
onstrate to the Commission the ade-
quacy of items in paragraphs (c)(1) 
through (c)(5) of this section shall be 
submitted to the Commission as speci-
fied in § 50.4. 

(d) Implementation. By 180 days after 
the issuance of the QA guidance for 
non-safety related components, each li-
censee shall develop and submit to the 
Commission, as specified in § 50.4, a 
proposed schedule for meeting the re-
quirements of paragraphs (c)(1) 

through (c)(5) of this section. Each 
shall include an explanation of the 
schedule along with a justification if 
the schedule calls for final implemen-
tation later than the second refueling 
outage after July 26, 1984, or the date of 
issuance of a license authorizing oper-
ation above 5 percent of full power. A 
final schedule shall then be mutually 
agreed upon by the Commission and li-
censee. 

[49 FR 26044, June 26, 1984; 49 FR 27736, July 
6, 1984, as amended at 51 FR 40310, Nov. 6, 
1986; 54 FR 13362, Apr. 3, 1989; 61 FR 39301, 
July 29, 1996]

§ 50.63 Loss of all alternating current 
power. 

(a) Requirements. (1) Each light-water-
cooled nuclear power plant licensed to 
operate must be able to withstand for a 
specified duration and recover from a 
station blackout as defined in § 50.2. 
The specified station blackout dura-
tion shall be based on the following 
factors: 

(i) The redundancy of the onsite 
emergency ac power sources; 

(ii) The reliability of the onsite 
emergency ac power sources; 

(iii) The expected frequency of loss of 
offsite power; and 

(iv) The probable time needed to re-
store offsite power. 

(2) The reactor core and associated 
coolant, control, and protection sys-
tems, including station batteries and 
any other necessary support systems, 
must provide sufficient capacity and 
capability to ensure that the core is 
cooled and appropriate containment in-
tegrity is maintained in the event of a 
station blackout for the specified dura-
tion. The capability for coping with a 
station blackout of specified duration 
shall be determined by an appropriate 
coping analysis. Licensees are expected 
to have the baseline assumptions, anal-
yses, and related information used in 
their coping evaluations available for 
NRC review. 

(b) Limitation of scope. Paragraph (c) 
of this section does not apply to those 
plants licensed to operate prior to July 
21, 1988, if the capability to withstand 
station blackout was specifically ad-
dressed in the operating license pro-
ceeding and was explicitly approved by 
the NRC. 
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(c) Implementation—(1) Information 
Submittal. For each light-water-cooled 
nuclear power plant licensed to operate 
on or before July 21, 1988, the licensee 
shall submit the information defined 
below to the Director of the Office of 
Nuclear Reactor Regulation by April 17, 
1989. For each light-water-cooled nu-
clear power plant licensed to operate 
after the effective date of this amend-
ment, the licensee shall submit the in-
formation defined below to the Direc-
tor by 270 days after the date of license 
issuance. 

(i) A proposed station blackout dura-
tion to be used in determining compli-
ance with paragraph (a) of this section, 
including a justification for the selec-
tion based on the four factors identi-
fied in paragraph (a) of this section; 

(ii) A description of the procedures 
that will be implemented for station 
blackout events for the duration deter-
mined in paragraph (c)(1)(i) of this sec-
tion and for recovery therefrom; and 

(iii) A list of modifications to equip-
ment and associated procedures, if any, 
necessary to meet the requirements of 
paragraph (a) of this section, for the 
specified station blackout duration de-
termined in paragraph (c)(1)(i) of this 
section, and a proposed schedule for 
implementing the stated modifica-
tions. 

(2) Alternate ac source: The alternate 
ac power source(s), as defined in § 50.2, 
will constitute acceptable capability to 
withstand station blackout provided an 
analysis is performed which dem-
onstrates that the plant has this capa-
bility from onset of the station black-
out until the alternate ac source(s) and 
required shutdown equipment are 
started and lined up to operate. The 
time required for startup and align-
ment of the alternate ac power 
source(s) and this equipment shall be 
demonstrated by test. Alternate ac 
source(s) serving a multiple unit site 
where onsite emergency ac sources are 
not shared between units must have, as 
a minimum, the capacity and capa-
bility for coping with a station black-
out in any of the units. At sites where 
onsite emergency ac sources are shared 
between units, the alternate ac 
source(s) must have the capacity and 
capability as required to ensure that 
all units can be brought to and main-

tained in safe shutdown (non-DBA) as 
defined in § 50.2. If the alternate ac 
source(s) meets the above requirements 
and can be demonstrated by test to be 
available to power the shutdown buses 
within 10 minutes of the onset of sta-
tion blackout, then no coping analysis 
is required. 

(3) Regulatory Assessment: After con-
sideration of the information sub-
mitted in accordance with paragraph 
(c)(1) of this section, the Director, Of-
fice of Nuclear Reactor Regulation, 
will notify the licensee of the Direc-
tor’s conclusions regarding the ade-
quacy of the proposed specified station 
blackout duration, the proposed equip-
ment modifications and procedures, 
and the proposed schedule for imple-
menting the procedures and modifica-
tions for compliance with paragraph (a) 
this section. 

(4) Implementation Schedule: For each 
light-water-cooled nuclear power plant 
licensed to operate on or before June 
21, 1988, the licensee shall, within 30 
days of the notification provided in ac-
cordance with paragraph (c)(3) of this 
section, submit to the Director of the 
Office of Nuclear Reactor Regulation a 
schedule commitment for imple-
menting any equipment and associated 
procedure modifications necessary to 
meet the requirements of paragraph (a) 
of this section. This submittal must in-
clude an explanation of the schedule 
and a justification if the schedule does 
not provide for completion of the modi-
fications within two years of the notifi-
cation provided in accordance with 
paragraph (c)(3) of this section. A final 
schedule for implementing modifica-
tions necessary to comply with the re-
quirements of paragraph (a) of this sec-
tion will be established by the NRC 
staff in consultation and coordination 
with the affected licensee. 

[53 FR 23215, June 21, 1988, as amended at 63 
FR 50480, Sept. 22, 1998]

§ 50.64 Limitations on the use of highly 
enriched uranium (HEU) in domes-
tic non-power reactors. 

(a) Applicability. The requirements of 
this section apply to all non-power re-
actors. 

(b) Requirements. (1) The Commission 
will not issue a construction permit 
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after March 27, 1986 for a non-power re-
actor where the applicant proposes to 
use highly enriched uranium (HEU) 
fuel, unless the applicant demonstrates 
that the proposed reactor will have a 
unique purpose as defined in § 50.2. 

(2) Unless the Commission has deter-
mined, based on a request submitted in 
accordance with paragraph (c)(1) of this 
section, that the non-power reactor has 
a unique purpose, each licensee author-
ized to possess and use HEU fuel in 
connection with the reactor’s oper-
ation shall: 

(i) Not initiate acquisition of addi-
tional HEU fuel, if low enriched ura-
nium (LEU) fuel acceptable to the 
Commission for that reactor is avail-
able when it proposes that acquisition; 
and 

(ii) Replace all HEU fuel in its pos-
session with available LEU fuel accept-
able to the Commission for that reac-
tor, in accordance with a schedule de-
termined pursuant to paragraph (c)(2) 
of this section. 

(3) If not required by paragraphs (b) 
(1) and (2) of this section to use LEU 
fuel, the applicant or licensee must use 
HEU fuel of enrichment as close to 20% 
as is available and acceptable to the 
Commisson. 

(c) Implementation. (1) Any request by 
a licensee for a determination that a 
non-power reactor has a unique pur-
pose as defined in § 50.2 should be sub-
mitted with supporting documentation 
to the Director of the Office of Nuclear 
Reactor Regulation, U.S. Nuclear Reg-
ulatory Commission, Washington, DC 
20555, by September 29, 1986. 

(2) (i) By March 27, 1987 and at 12-
month intervals thereafter, each li-
censee of a non-power reactor author-
ized to possess and use HEU fuel shall 
develop and submit to the Director of 
the Office of Nuclear Reactor Regula-
tion a written proposal for meeting the 
requirements of paragraph (b) (2) or (3) 
of this section. The licensee shall in-
clude in the proposal a certification 
that Federal Government funding for 
conversion is available through the De-
partment of Energy (DOE) or other ap-
propriate Federal Agency. The licensee 
shall also include in the proposal a 
schedule for conversion, based upon 
availability of replacement fuel accept-
able to the Commisson for that reactor 

and upon consideration of other factors 
such as the availability of shipping 
casks, implementation of arrange-
ments for the available financial sup-
port, and reactor usage. 

(ii) If Federal Government funding 
for conversion cannot be certified, the 
proposal’s contents may be limited to a 
statement of this fact. If a statement 
of non-availability of Federal Govern-
ment funding for conversion is sub-
mitted by a licensee, then it shall be 
required to resubmit a proposal for 
meeting the requirements of paragraph 
(b) (2) or (3) of this section at 12-month 
intervals. 

(iii) The proposal shall include, to 
the extent required to effect the con-
version, all necessary changes in the li-
cense, facility, or procedures. Sup-
porting safety analyses should be pro-
vided so as to meet the schedule estab-
lished for conversion. As long as Fed-
eral Government funding for conver-
sion is not available, the resubmittal 
may be a reiteration of the original 
proposal. The Director of the Office of 
Nuclear Reactor Regulation shall re-
view the proposal and confirm the sta-
tus of Federal Government funding for 
conversion and, if a schedule for con-
version has been submitted by the li-
censee, will then determine a final 
schedule. 

(3) After review of the safety analysis 
required by paragraph (c)(2), the Direc-
tor of the Office of Nuclear Reactor 
Regulation will issue an appropriate 
enforcement order directing both the 
conversion and, to the extent con-
sistent with protection of the public 
health and safety, any necessary 
changes to the license, facility, or pro-
cedures. 

[51 FR 6519, Feb. 25, 1986]

§ 50.65 Requirements for monitoring 
the effectiveness of maintenance at 
nuclear power plants. 

The requirements of this section are 
applicable during all conditions of 
plant operation, including normal 
shutdown operations. 

(a)(1) Each holder of a license to op-
erate a nuclear power plant under 
§§ 50.21(b) or 50.22 shall monitor the per-
formance or condition of structures, 
systems, or components, against li-
censee-established goals, in a manner 
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sufficient to provide reasonable assur-
ance that such structures, systems, and 
components, as defined in paragraph 
(b), are capable of fulfilling their in-
tended functions. Such goals shall be 
established commensurate with safety 
and, where practical, take into account 
industry-wide operating experience. 
When the performance or condition of a 
structure, system, or component does 
not meet established goals, appropriate 
corrective action shall be taken. For a 
nuclear power plant for which the li-
censee has submitted the certifications 
specified in § 50.82(a)(1), this section 
only shall apply to the extent that the 
licensee shall monitor the performance 
or condition of all structures, systems, 
or components associated with the 
storage, control, and maintenance of 
spent fuel in a safe condition, in a man-
ner sufficient to provide reasonable as-
surance that such structures, systems, 
and components are capable of ful-
filling their intended functions. 

(2) Monitoring as specified in para-
graph (a)(1) of this section is not re-
quired where it has been demonstrated 
that the performance or condition of a 
structure, system, or component is 
being effectively controlled through 
the performance of appropriate preven-
tive maintenance, such that the struc-
ture, system, or component remains 
capable of performing its intended 
function. 

(3) Performance and condition moni-
toring activities and associated goals 
and preventive maintenance activities 
shall be evaluated at least every refuel-
ing cycle provided the interval between 
evaluations does not exceed 24 months. 
The evaluations shall take into ac-
count, where practical, industry-wide 
operating experience. Adjustments 
shall be made where necessary to en-
sure that the objective of preventing 
failures of structures, systems, and 
components through maintenance is 
appropriately balanced against the ob-
jective of minimizing unavailability of 
structures, systems, and components 
due to monitoring or preventive main-
tenance. 

(4) Before performing maintenance 
activities (including but not limited to 
surveillance, post-maintenance testing, 
and corrective and preventive mainte-
nance), the licensee shall assess and 

manage the increase in risk that may 
result from the proposed maintenance 
activities. The scope of the assessment 
may be limited to structures, systems, 
and components that a risk-informed 
evaluation process has shown to be sig-
nificant to public health and safety. 

(b) The scope of the monitoring pro-
gram specified in paragraph (a)(1) of 
this section shall include safety related 
and nonsafety related structures, sys-
tems, and components, as follows: 

(1) Safety-related structures, systems 
and components that are relied upon to 
remain functional during and following 
design basis events to ensure the integ-
rity of the reactor coolant pressure 
boundary, the capability to shut down 
the reactor and maintain it in a safe 
shutdown condition, or the capability 
to prevent or mitigate the con-
sequences of accidents that could re-
sult in potential offsite exposure com-
parable to the guidelines in § 50.34(a)(1), 
§ 50.67(b)(2), or § 100.11 of this chapter, 
as applicable. 

(2) Nonsafety related structures, sys-
tems, or components: 

(i) That are relied upon to mitigate 
accidents or transients or are used in 
plant emergency operating procedures 
(EOPs); or 

(ii) Whose failure could prevent safe-
ty-related structures, systems, and 
components from fulfilling their safe-
ty-related function; or 

(iii) Whose failure could cause a reac-
tor scram or actuation of a safety-re-
lated system. 

(c) The requirements of this section 
shall be implemented by each licensee 
no later than July 10, 1996. 

[56 FR 31324, July 10, 1991, as amended at 58 
FR 33996, June 23, 1993; 61 FR 39301, July 29, 
1996; 61 FR 65173, Dec. 11, 1996; 62 FR 47271, 
Sept. 8, 1997; 62 FR 59276, Nov. 3, 1997; 64 FR 
38557, July 19, 1999; 64 FR 72001, Dec. 23, 1999]

EFFECTIVE DATE NOTE: See 64 FR 38551, 
July 19, 1999, for effectiveness of § 50.65 (a)(3) 
and (a)(4).

§ 50.66 Requirements for thermal an-
nealing of the reactor pressure ves-
sel. 

(a) For those light water nuclear 
power reactors where neutron radi-
ation has reduced the fracture tough-
ness of the reactor vessel materials, a 
thermal annealing may be applied to 
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the reactor vessel to recover the frac-
ture toughness of the material. The use 
of a thermal annealing treatment is 
subject to the requirements in this sec-
tion. A report describing the licensee’s 
plan for conducting the thermal an-
nealing must be submitted in accord-
ance with § 50.4 at least three years 
prior to the date at which the limiting 
fracture toughness criteria in § 50.61 or 
appendix G to part 50 would be exceed-
ed. Within three years of the submittal 
of the Thermal Annealing Report and 
at least thirty days prior to the start 
of the thermal annealing, the NRC will 
review the Thermal Annealing Report 
and make available the results of its 
evaluation at the NRC Web site, http:/
/www.nrc.gov. The licensee may begin 
the thermal anneal after: 

(1) Submitting the Thermal Anneal-
ing Report required by paragraph (b) of 
this section; 

(2) The NRC makes available the re-
sults of its evaluation of the Thermal 
Annealing Report at the NRC Web site, 
http://www.nrc.gov; and 

(3) The requirements of paragraph 
(f)(1) of this section have been satis-
fied. 

(b) Thermal Annealing Report. The 
Thermal Annealing Report must in-
clude: a Thermal Annealing Operating 
Plan; a Requalification Inspection and 
Test Program; a Fracture Toughness 
Recovery and Reembrittlement Trend 
Assurance Program; and an Identifica-
tion of Changes Requiring a License 
Amendment. 

(1) Thermal Annealing Operating Plan. 
The thermal annealing operating plan 
must include: 

(i) A detailed description of the pres-
sure vessel and all structures and com-
ponents that are expected to experi-
ence significant thermal or stress ef-
fects during the thermal annealing op-
eration; 

(ii) An evaluation of the effects of 
mechanical and thermal stresses and 
temperatures on the vessel, contain-
ment, biological shield, attached pip-
ing and appurtenances, and adjacent 
equipment and components to dem-
onstrate that operability of the reactor 
will not be detrimentally affected. This 
evaluation must include: 

(A) Detailed thermal and structural 
analyses to establish the time and tem-

perature profile of the annealing oper-
ation. These analyses must include 
heatup and cooldown rates, and must 
demonstrate that localized tempera-
tures, thermal stress gradients, and 
subsequent residual stresses will not 
result in unacceptable dimensional 
changes or distortions in the vessel, at-
tached piping and appurtenances, and 
that the thermal annealing cycle will 
not result in unacceptable degradation 
of the fatigue life of these components. 

(B) The effects of localized high tem-
peratures on degradation of the con-
crete adjacent to the vessel and 
changes in thermal and mechanical 
properties, if any, of the reactor vessel 
insulation, and on detrimental effects, 
if any, on containment and the biologi-
cal shield. If the design temperature 
limitations for the adjacent concrete 
structure are to be exceeded during the 
thermal annealing operation, an ac-
ceptable maximum temperature for the 
concrete must be established for the 
annealing operation using appropriate 
test data. 

(iii) The methods, including heat 
source, instrumentation and proce-
dures proposed for performing the ther-
mal annealing. This shall include any 
special precautions necessary to mini-
mize occupational exposure, in accord-
ance with the As Low As Reasonably 
Achievable (ALARA) principle and the 
provisions of § 20.1206. 

(iv) The proposed thermal annealing 
operating parameters, including bound-
ing conditions for temperatures and 
times, and heatup and cooldown sched-
ules. 

(A) The thermal annealing time and 
temperature parameters selected must 
be based on projecting sufficient recov-
ery of fracture toughness, using the 
procedures of paragraph (e) of this sec-
tion, to satisfy the requirements of 
§ 50.60 and § 50.61 for the proposed period 
of operation addressed in the applica-
tion. 

(B) The time and temperature param-
eters evaluated as part of the thermal 
annealing operating plan, and sup-
ported by the evaluation results of 
paragraph (b)(1)(ii) of this section, rep-
resent the bounding times and tem-
peratures for the thermal annealing op-
eration. If these bounding conditions 
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for times and temperatures are vio-
lated during the thermal annealing op-
eration, then the annealing operation 
is considered not in accordance with 
the Thermal Annealing Operating 
Plan, as required by paragraph (c)(1) of 
this section, and the licensee must 
comply with paragraph (c)(2) of this 
section. 

(2) Requalification Inspection and Test 
Program. The inspection and test pro-
gram to requalify the annealed reactor 
vessel must include the detailed moni-
toring, inspections, and tests proposed 
to demonstrate that the limitations on 
temperatures, times and temperature 
profiles, and stresses evaluated for the 
proposed thermal annealing conditions 
of paragraph (b)(1)(iv) of this section 
have not been exceeded, and to deter-
mine the thermal annealing time and 
temperature to be used in quantifying 
the fracture toughness recovery. The 
requalification inspection and test pro-
gram must demonstrate that the ther-
mal annealing operation has not de-
graded the reactor vessel, attached pip-
ing or appurtenances, or the adjacent 
concrete structures to a degree that 
could affect the safe operation of the 
reactor. 

(3) Fracture Toughness Recovery and 
Reembrittlement Trend Assurance Pro-
gram. The percent recovery of RTNDT 
and Charpy upper-shelf energy due to 
the thermal annealing treatment must 
be determined based on the time and 
temperature of the actual vessel ther-
mal anneal. The recovery of RTNDT and 
Charpy upper-shelf energy provide the 
basis for establishing the post-anneal 
RTNDT and Charpy upper-shelf energy 
for each vessel material. Changes in 
the RTNDT and Charpy upper-shelf en-
ergy with subsequent plant operation 
must be determined using the post-an-
neal values of these parameters in con-
junction with the projected re-
embrittlement trend determined in ac-
cordance with paragraph (b)(3)(ii) of 
this section. Recovery and reembrittle-
ment evaluations shall include: 

(i) Recovery Evaluations. (A) The per-
cent recovery of both RTNDT and 
Charpy upper-shelf energy must be de-
termined by one of the procedures de-
scribed in paragraph (e) of this section, 
using the proposed lower bound ther-
mal annealing time and temperature 

conditions described in the operating 
plan. 

(B) If the percent recovery is deter-
mined from testing surveillance speci-
mens or from testing materials re-
moved from the reactor vessel, then it 
shall be demonstrated that the pro-
posed thermal annealing parameters 
used in the test program are equal to 
or bounded by those used in the vessel 
annealing operation. 

(C) If generic computational methods 
are used, appropriate justification 
must be submitted as a part of the ap-
plication. 

(ii) Reembrittlement Evaluations. (A) 
The projected post-anneal reembrittle-
ment of RTNDT must be calculated 
using the procedures in § 50.61(c), or 
must be determined using the same 
basis as that used for the pre-anneal 
operating period. The projected change 
due to post-anneal reembrittlement for 
Charpy upper-shelf energy must be de-
termined using the same basis as that 
used for the pre-anneal operating pe-
riod. 

(B) The post-anneal reembrittlement 
trend of both RTNDT and Charpy upper-
shelf energy must be estimated, and 
must be monitored using a surveillance 
program defined in the Thermal An-
nealing Report and which conforms to 
the intent of appendix H of this part, 
‘‘Reactor Vessel Material Surveillance 
Program Requirements.’’

(4) Identification of Changes Requiring 
a License Amendment. Any changes to 
the facility as described in the final 
safety analysis report (as updated) 
which requires a license amendment 
pursuant to § 50.59(c)(2) of this part, and 
any changes to the Technical Speci-
fications, which are necessary to either 
conduct the thermal annealing or to 
operate the nuclear power reactor fol-
lowing the annealing must be identi-
fied. The section shall demonstrate 
that the Commission’s requirements 
continue to be complied with, and that 
there is reasonable assurance of ade-
quate protection to the public health 
and safety following the changes. 

(c) Completion or Termination of Ther-
mal Annealing. (1) If the thermal an-
nealing was completed in accordance 
with the Thermal Annealing Operating 
Plan and the Requalification Inspec-
tion and Test Program, the licensee 
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shall so confirm in writing to the Di-
rector, Office of Nuclear Reactor Regu-
lation. The licensee may restart its re-
actor after the requirements of para-
graph (f)(2) of this section have been 
met. 

(2) If the thermal annealing was com-
pleted but the annealing was not per-
formed in accordance with the Thermal 
Annealing Operating Plan and the Re-
qualification Inspection and Test Pro-
gram, the licensee shall submit a sum-
mary of lack of compliance with the 
Thermal Annealing Operating Plan and 
the Requalification Inspection and 
Test Program and a justification for 
subsequent operation to the Director, 
Office of Nuclear Reactor Regulation. 
Any changes to the facility as de-
scribed in the final safety analysis re-
port (as updated) which are attrib-
utable to the noncompliances and 
which require a license amendment 
pursuant to § 50.59(c)(2) and any 
changes to the Technical Specifica-
tions shall also be identified. 

(i) If no changes requiring a license 
amendment pursuant to § 50.59(c)(2) or 
changes to Technical Specifications 
are identified, the licensee may restart 
its reactor after the requirements of 
paragraph (f)(2) of this section have 
been met. 

(ii) If any changes requiring a license 
amendment pursuant to § 50.59(c)(2) or 
changes to the Technical Specifica-
tions are identified, the licensee may 
not restart its reactor until approval is 
obtained from the Director, Office of 
Nuclear Reactor Regulation and the re-
quirements of paragraph (f)(2) of this 
section have been met. 

(3) If the thermal annealing was ter-
minated prior to completion, the li-
censee shall immediately notify the 
NRC of the premature termination of 
the thermal anneal. 

(i) If the partial annealing was other-
wise performed in accordance with the 
Thermal Annealing Operating Plan and 
relevant portions of the Requalifica-
tion Inspection and Test Program, and 
the licensee does not elect to take 
credit for any recovery, the licensee 
need not submit the Thermal Anneal-
ing Results Report required by para-
graph (d) of this section but instead 
shall confirm in writing to the Direc-
tor, Office of Nuclear Reactor Regula-

tion that the partial annealing was 
otherwise performed in accordance 
with the Thermal Annealing Operating 
Plan and relevant portions of the Re-
qualification Inspection and Test Pro-
gram. The licensee may restart its re-
actor after the requirements of para-
graph (f)(2) of this section have been 
met. 

(ii) If the partial annealing was oth-
erwise performed in accordance with 
the Thermal Annealing Operating Plan 
and relevant portions of the Requali-
fication Inspection and Test Program, 
and the licensee elects to take full or 
partial credit for the partial annealing, 
the licensee shall confirm in writing to 
the Director, Office of Nuclear Reactor 
Regulation that the partial annealing 
was otherwise performed in compliance 
with the Thermal Annealing Operating 
Plan and relevant portions of the Re-
qualification Inspection and Test Pro-
gram. The licensee may restart its re-
actor after the requirements of para-
graph (f)(2) of this section have been 
met. 

(iii) If the partial annealing was not 
performed in accordance with the Ther-
mal Annealing Operating Plan and the 
Requalification Inspection and Test 
Program, the licensee shall submit a 
summary of lack of compliance with 
the Thermal Annealing Operating Plan 
and the Requalification Inspection and 
Test Program and a justification for 
subsequent operation to the Director, 
Office of Nuclear Reactor Regulation. 
Any changes to the facility as de-
scribed in the final safety analysis re-
port (as updated) which are attrib-
utable to the noncompliances and 
which require a license amendment 
pursuant to § 50.59(c)(2) and any 
changes to the technical specifications 
which are required as a result of the 
noncompliances, shall also be identi-
fied. 

(A) If no changes requiring a license 
amendment pursuant to § 50.59(c)(2) or 
changes to Technical Specifications 
are identified, the licensee may restart 
its reactor after the requirements of 
paragraph (f)(2) of this section have 
been met. 

(B) If any changes requiring a license 
amendment pursuant to § 50.59(c)(2) or 
changes to Technical Specifications 
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6 For those cases where materials are re-
moved from the beltline of the pressure ves-
sel, the stress limits of the applicable por-
tions of the ASME Code Section III must be 
satisfied, including consideration of fatigue 

and corrosion, regardless of the Code of 
record for the vessel design.

are identified, the licensee may not re-
start its reactor until approval is ob-
tained from the Director, Office of Nu-
clear Reactor Regulation and the re-
quirements of paragraph (f)(2) of this 
section have been met. 

(d) Thermal Annealing Results Report. 
Every licensee that either completes a 
thermal annealing, or that terminates 
an annealing but elects to take full or 
partial credit for the annealing, shall 
provide the following information 
within three months of completing the 
thermal anneal, unless an extension is 
authorized by the Director, Office of 
Nuclear Reactor Regulation: 

(1) The time and temperature profiles 
of the actual thermal annealing; 

(2) The post-anneal RTNDT and Charpy 
upper-shelf energy values of the reac-
tor vessel materials for use in subse-
quent reactor operation; 

(3) The projected post-anneal re-
embrittlement trends for both RTNDT 
and Charpy upper-shelf energy; and 

(4) The projected values of RTPTS and 
Charpy upper-shelf energy at the end of 
the proposed period of operation ad-
dressed in the Thermal Annealing Re-
port. 

(e) Procedures for Determining the Re-
covery of Fracture Toughness. The proce-
dures of this paragraph must be used to 
determine the percent recovery of 
DRTNDT, Rt, and percent recovery of 
Charpy upper-shelf energy, Ru. In all 
cases, Rt and Ru may not exceed 100. 

(1) For those reactors with surveil-
lance programs which have developed 
credible surveillance data as defined in 
§ 50.61, percent recovery due to thermal 
annealing (Rt and Ru) must be evalu-
ated by testing surveillance specimens 
that have been withdrawn from the 
surveillance program and that have 
been annealed under the same time and 
temperature conditions as those given 
the beltline material. 

(2) Alternatively, the percent recov-
ery due to thermal annealing (Rt and 
Ru) may be determined from the results 
of a verification test program employ-
ing materials removed from the belt-
line region of the reactor vessel 6 and 

that have been annealed under the 
same time and temperature conditions 
as those given the beltline material.

(3) Generic computational methods 
may be used to determine recovery if 
adequate justification is provided. 

(f) Public information and participa-
tion. (1) Upon receipt of a Thermal An-
nealing Report, and a minimum of 30 
days before the licensee starts thermal 
annealing, the Commission shall: 

(i) Notify and solicit comments from 
local and State governments in the vi-
cinity of the site where the thermal an-
nealing will take place and any Indian 
Nation or other indigenous people that 
have treaty or statutory rights that 
could be affected by the thermal an-
nealing, 

(ii) Publish a notice of a public meet-
ing in the FEDERAL REGISTER and in a 
forum, such as local newspapers, which 
is readily accessible to individuals in 
the vicinity of the site, to solicit com-
ments from the public, and 

(iii) Hold a public meeting on the li-
censee’s Thermal Annealing Report. 

(2) Within 15 days after the NRC’s re-
ceipt of the licensee submissions re-
quired by paragraphs (c)(1), (c)(2) and 
(c)(3)(i) through (iii) of this section, the 
NRC staff shall make available at the 
NRC Web site, http://www.nrc.gov, a 
summary of its inspection of the li-
censee’s thermal annealing, and the 
Commission shall hold a public meet-
ing: 

(i) For the licensee to explain to NRC 
and the public the results of the reac-
tor pressure vessel annealing, 

(ii) for the NRC to discuss its inspec-
tion of the reactor vessel annealing, 
and 

(iii) for the NRC to receive public 
comments on the annealing. 

(3) Within 45 days of NRC’s receipt of 
the licensee submissions required by 
paragraphs (c)(1), (c)(2) and (c)(3)(i) 
through (iii) of this section, the NRC 
staff shall complete full documentation 
of its inspection of the licensee’s an-
nealing process and make available 
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1 The fission product release assumed for 
these calculations should be based upon a 
major accident, hypothesized for purposes of 
design analyses or postulated from consider-
ations of possible accidental events, that 
would result in potential hazards not exceed-
ed by those from any accident considered 
credible. Such accidents have generally been 
assumed to result in substantial meltdown of 
the core with subsequent release of appre-
ciable quantities of fission products.

2 2 The use of 0.25 Sv (25 rem) TEDE is not 
intended to imply that this value constitutes 
an acceptable limit for emergency doses to 
the public under accident conditions. Rather, 
this 0.25 Sv (25 rem) TEDE value has been 
stated in this section as a reference value, 
which can be used in the evaluation of pro-

posed design basis changes with respect to 
potential reactor accidents of exceedingly 
low probability of occurrence and low risk of 
public exposure to radiation.

this documentation at the NRC Web 
site, http://www.nrc.gov.

[60 FR 65472, Dec. 19, 1995, as amended at 64 
FR 48952, Sept. 9, 1999; 64 FR 53613, Oct. 4, 
1999]

EFFECTIVE DATE NOTE: See 64 FR 53582, 
Oct. 4, 1999, for effectiveness of § 50.66 (b) in-
troductory text, paragraphs (b)(4), (c)(2), and 
(c)(3)(iii).

§ 50.67 Accident source term. 
(a) Applicability. The requirements of 

this section apply to all holders of op-
erating licenses issued prior to Janu-
ary 10, 1997, and holders of renewed li-
censes under part 54 of this chapter 
whose initial operating license was 
issued prior to January 10, 1997, who 
seek to revise the current accident 
source term used in their design basis 
radiological analyses. 

(b) Requirements. (1) A licensee who 
seeks to revise its current accident 
source term in design basis radio-
logical consequence analyses shall 
apply for a license amendment under 
§ 50.90. The application shall contain an 
evaluation of the consequences of ap-
plicable design basis accidents 1 pre-
viously analyzed in the safety analysis 
report.

(2) The NRC may issue the amend-
ment only if the applicant’s analysis 
demonstrates with reasonable assur-
ance that: 

(i) An individual located at any point 
on the boundary of the exclusion area 
for any 2-hour period following the 
onset of the postulated fission product 
release, would not receive a radiation 
dose in excess of 0.25 Sv (25 rem) 2 total 
effective dose equivalent (TEDE).

(ii) An individual located at any 
point on the outer boundary of the low 
population zone, who is exposed to the 
radioactive cloud resulting from the 
postulated fission product release (dur-
ing the entire period of its passage), 
would not receive a radiation dose in 
excess of 0.25 Sv (25 rem) total effective 
dose equivalent (TEDE). 

(iii) Adequate radiation protection is 
provided to permit access to and occu-
pancy of the control room under acci-
dent conditions without personnel re-
ceiving radiation exposures in excess of 
0.05 Sv (5 rem) total effective dose 
equivalent (TEDE) for the duration of 
the accident. 

[64 FR 72001, Dec. 23, 1999]

§ 50.68 Criticality accident require-
ments. 

(a) Each holder of a construction per-
mit or operating license for a nuclear 
power reactor issued under this part or 
a combined license for a nuclear power 
reactor issued under part 52 of this 
chapter, shall comply with either 10 
CFR 70.24 of this chapter or the re-
quirements in paragraph (b) of this sec-
tion. 

(b) Each licensee shall comply with 
the following requirements in lieu of 
maintaining a monitoring system capa-
ble of detecting a criticality as de-
scribed in 10 CFR 70.24: 

(1) Plant procedures shall prohibit 
the handling and storage at any one 
time of more fuel assemblies than have 
been determined to be safely subcrit-
ical under the most adverse modera-
tion conditions feasible by unborated 
water. 

(2) The estimated ratio of neutron 
production to neutron absorption and 
leakage (k-effective) of the fresh fuel in 
the fresh fuel storage racks shall be 
calculated assuming the racks are 
loaded with fuel of the maximum fuel 
assembly reactivity and flooded with 
unborated water and must not exceed 
0.95, at a 95 percent probability, 95 per-
cent confidence level. This evaluation 
need not be performed if administra-
tive controls and/or design features 
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prevent such flooding or if fresh fuel 
storage racks are not used. 

(3) If optimum moderation of fresh 
fuel in the fresh fuel storage racks oc-
curs when the racks are assumed to be 
loaded with fuel of the maximum fuel 
assembly reactivity and filled with 
low-density hydrogenous fluid, the k-
effective corresponding to this opti-
mum moderation must not exceed 0.98, 
at a 95 percent probability, 95 percent 
confidence level. This evaluation need 
not be performed if administrative con-
trols and/or design features prevent 
such moderation or if fresh fuel storage 
racks are not used. 

(4) If no credit for soluble boron is 
taken, the k-effective of the spent fuel 
storage racks loaded with fuel of the 
maximum fuel assembly reactivity 
must not exceed 0.95, at a 95 percent 
probability, 95 percent confidence 
level, if flooded with unborated water. 
If credit is taken for soluble boron, the 
k-effective of the spent fuel storage 
racks loaded with fuel of the maximum 
fuel assembly reactivity must not ex-
ceed 0.95, at a 95 percent probability, 95 
percent confidence level, if flooded 
with borated water, and the k-effective 
must remain below 1.0 (subcritical), at 
a 95 percent probability, 95 percent 
confidence level, if flooded with 
unborated water. 

(5) The quantity of SNM, other than 
nuclear fuel stored onsite, is less than 
the quantity necessary for a critical 
mass. 

(6) Radiation monitors are provided 
in storage and associated handling 
areas when fuel is present to detect ex-
cessive radiation levels and to initiate 
appropriate safety actions. 

(7) The maximum nominal U–235 en-
richment of the fresh fuel assemblies is 
limited to five (5.0) percent by weight. 

(8) The FSAR is amended no later 
than the next update which § 50.71(e) of 
this part requires, indicating that the 
licensee has chosen to comply with 
§ 50.68(b). 

[63 FR 63130, Nov. 12, 1998]

INSPECTIONS, RECORDS, REPORTS, 
NOTIFICATIONS

§ 50.70 Inspections. 
(a) Each licensee and each holder of a 

construction permit shall permit in-

spection, by duly authorized represent-
atives of the Commission, of his 
records, premises, activities, and of li-
censed materials in possession or use, 
related to the license or construction 
permit as may be necessary to effec-
tuate the purposes of the Act, includ-
ing section 105 of the Act. 

(b)(1) Each licensee and each holder 
of a construction permit shall upon re-
quest by the Director, Office of Nuclear 
Reactor Regulation, provide rent-free 
office space for the exclusive use of the 
Commission inspection personnel. 
Heat, air conditioning, light, electrical 
outlets and janitorial services shall be 
furnished by each licensee and each 
holder of a construction permit. The 
office shall be convenient to and have 
full access to the facility and shall pro-
vide the inspector both visual and 
acoustic privacy. 

(2) For a site with a single power re-
actor or fuel facility licensed pursuant 
to part 50, the space provided shall be 
adequate to accommodate a full-time 
inspector, a part-time secretary and 
transient NRC personnel and will be 
generally commensurate with other of-
fice facilities at the site. A space of 250 
square feet either within the site’s of-
fice complex or in an office trailer or 
other on site space is suggested as a 
guide. For sites containing multiple 
power reactor units or fuel facilities, 
additional space may be requested to 
accommodate additional full-time in-
spector(s). The office space that is pro-
vided shall be subject to the approval 
of the Director, Office of Nuclear Reac-
tor Regulation. All furniture, supplies 
and communication equipment will be 
furnished by the Commission. 

(3) The licensee or construction per-
mit holder shall afford any NRC resi-
dent inspector assigned to that site, or 
other NRC inspectors identified by the 
Regional Administrator as likely to in-
spect the facility, immediate unfet-
tered access, equivalent to access pro-
vided regular plant employees, fol-
lowing proper identification and com-
pliance with applicable access control 
meaures for security, radiological pro-
tection and personal safety. 

(4) The licensee or construction per-
mit holder (nuclear power reactor only) 
shall ensure that the arrival and pres-
ence of an NRC inspector, who has been 

VerDate Dec<13>2002 13:04 Feb 18, 2003 Jkt 200028 PO 00000 Frm 00792 Fmt 8010 Sfmt 8010 Y:\SGML\200028T.XXX 200028T



793

Nuclear Regulatory Commission § 50.71

1 Effects of changes includes appropriate 
revisions of descriptions in the FSAR such 
that the FSAR (as updated) is complete and 
accurate.

properly authorized facility access as 
described in paragraph (b)(3) of this 
section, is not announced or otherwise 
communicated by its employees or con-
tractors to other persons at the facility 
unless specifically requested by the 
NRC inspector. 

[21 FR 355, Jan. 19, 1956; 44 FR 47919, Aug. 16, 
1979, as amended at 52 FR 31612, Aug. 21, 1987; 
53 FR 42942, Oct. 25, 1988]

§ 50.71 Maintenance of records, mak-
ing of reports. 

(a) Each licensee and each holder of a 
construction permit shall maintain all 
records and make all reports, in con-
nection with the activity, as may be 
required by the conditions of the li-
cense or permit or by the rules, regula-
tions, and orders of the Commission in 
effectuating the purposes of the Act, 
including section 105 of the Act. Re-
ports must be submitted in accordance 
with § 50.4. 

(b) With respect to any production or 
utilization facility of a type described 
in § 50.21(b) or 50.22, or a testing facil-
ity, each licensee and each holder of a 
construction permit shall submit its 
annual financial report, including the 
certified financial statements, to the 
Commission, as specified in § 50.4, upon 
issuance of the report. 

(c) Records that are required by the 
regulations in this part, by license con-
dition, or by technical specifications, 
must be retained for the period speci-
fied by the appropriate regulation, li-
cense condition, or technical specifica-
tion. If a retention period is not other-
wise specified, these records must be 
retained until the Commission termi-
nates the facility license. 

(d)(1) Records which must be main-
tained pursuant to this part may be the 
original or a reproduced copy or 
microform if such reproduced copy or 
microform is duly authenticated by au-
thorized personnel and the microform 
is capable of producing a clear and leg-
ible copy after storage for the period 
specified by Commission regulations. 
The record may also be stored in elec-
tronic media with the capability of 
producing legible, accurate, and com-
plete records during the required reten-
tion period. Records such as letters, 
drawings, specifications, must include 
all pertinent information such as 

stamps, initials, and signatures. The li-
censee shall maintain adequate safe-
guards against tampering with and loss 
of records. 

(2) If there is a conflict between the 
Commission’s regulations in this part, 
license condition, or technical speci-
fication, or other written Commission 
approval or authorization pertaining to 
the retention period for the same type 
of record, the retention period specified 
in the regulations in this part for such 
records shall apply unless the Commis-
sion, pursuant to § 50.12 of this part, 
has granted a specific exemption from 
the record retention requirements 
specified in the regulations in this 
part. 

(e) Each person licensed to operate a 
nuclear power reactor pursuant to the 
provisions of § 50.21 or § 50.22 of this 
part shall update periodically, as pro-
vided in paragraphs (e) (3) and (4) of 
this section, the final safety analysis 
report (FSAR) originally submitted as 
part of the application for the oper-
ating license, to assure that the infor-
mation included in the report contains 
the latest information developed. This 
submittal shall contain all the changes 
necessary to reflect information and 
analyses submitted to the Commission 
by the licensee or prepared by the li-
censee pursuant to Commission re-
quirement since the submittal of the 
original FSAR, or as appropriate the 
last update to the FSAR under this 
section. The submittal shall include 
the effects 1 of: All changes made in the 
facility or procedures as described in 
the FSAR; all safety analyses and eval-
uations performed by the licensee ei-
ther in support of approved license 
amendments, or in support of conclu-
sions that changes did not require a li-
cense amendment in accordance with 
§ 50.59(c)(2) of this part; and all anal-
yses of new safety issues performed by 
or on behalf of the licensee at Commis-
sion request. The updated information 
shall be appropriately located within 
the update to the FSAR.

(1) The licensee shall submit revi-
sions containing updated information 

VerDate Dec<13>2002 13:04 Feb 18, 2003 Jkt 200028 PO 00000 Frm 00793 Fmt 8010 Sfmt 8010 Y:\SGML\200028T.XXX 200028T



794

10 CFR Ch. I (1–1–03 Edition)§ 50.72

1 Other requirements for immediate notifi-
cation of the NRC by licensed operating nu-
clear power rectors are contained elsewhere 
in this chapter, in particular §§ 20.1906, 
20.2202, 50.36, 72.216, and 73.71.

2 These Emergency Classes are addressed in 
Appendix E of this part.

to the Commission, as specified in 
§ 50.4, on a replacement-page basis that 
is accompanied by a list which identi-
fies the current pages of the FSAR fol-
lowing page replacement. 

(2) The submittal shall include (i) a 
certification by a duly authorized offi-
cer of the licensee that either the in-
formation accurately presents changes 
made since the previous submittal, 
necessary to reflect information and 
analyses submitted to the Commission 
or prepared pursuant to Commission 
requirement, or that no such changes 
were made; and (ii) an identification of 
changes made under the provisions of 
§ 50.59 but not previously submitted to 
the Commission. 

(3)(i) A revision of the original FSAR 
containing those original pages that 
are still applicable plus new replace-
ment pages shall be filed within 24 
months of either July 22, 1980, or the 
date of issuance of the operating li-
cense, whichever is later, and shall 
bring the FSAR up to date as of a max-
imum of 6 months prior to the date of 
filing the revision. 

(ii) Not less than 15 days before 
§ 50.71(e) becomes effective, the Direc-
tor of the Office of Nuclear Reactor 
Regulation shall notify by letter the li-
censees of those nuclear power plants 
initially subject to the NRC’s system-
atic evaluation program that they need 
not comply with the provisions of this 
section while the program is being con-
ducted at their plant. The Director of 
the Office of Nuclear Reactor Regula-
tion will notify by letter the licensee of 
each nuclear power plant being evalu-
ated when the systematic evaluation 
program has been completed. Within 24 
months after receipt of this notifica-
tion, the licensee shall file a complete 
FSAR which is up to date as of a max-
imum of 6 months prior to the date of 
filing the revision. 

(4) Subsequent revisions must be filed 
annually or 6 months after each refuel-
ing outage provided the interval be-
tween successive updates does not ex-
ceed 24 months. The revisions must re-
flect all changes up to a maximum of 6 
months prior to the date of filling. For 
nuclear power reactor facilities that 
have submitted the certifications re-
quired by § 50.82(a)(1), subsequent revi-
sions must be filed every 24 months. 

(5) Each replacement page shall in-
clude both a change indicator for the 
area changed, e.g., a bold line 
vertically drawn in the margin adja-
cent to the portion actually changed, 
and a page change identification (date 
of change or change number or both). 

(6) The updated FSAR shall be re-
tained by the licensee until the Com-
mission terminates their license. 

(f) The provisions of this section 
apply to nuclear power reactor licens-
ees that have submitted the certifi-
cation of permanent cessation of oper-
ations required under § 50.82(a)(1)(i). 
The provisions of paragraphs (a), (c), 
and (d) of this section also apply to 
non-power reactor licensees that are no 
longer authorized to operate. 

[33 FR 9704, July 4, 1968, as amended at 41 FR 
18303, May 3, 1976; 45 FR 30615, May 9, 1980; 51 
FR 40310, Nov. 6, 1986; 53 FR 19250, May 27, 
1988; 57 FR 39358, Aug. 31, 1992; 61 FR 39301, 
July 29, 1996; 64 FR 53614, Oct. 4, 1999]

EFFECTIVE DATE NOTE: See 64 FR 53582, 
Oct. 4, 1999, for effectiveness of § 50.71(e) in-
troductory text.

§ 50.72 Immediate notification require-
ments for operating nuclear power 
reactors. 

(a) General requirements.1 (1) Each nu-
clear power reactor licensee licensed 
under § 50.21(b) or § 50.22 of this part 
shall notify the NRC Operations Center 
via the Emergency Notification Sys-
tem of:

(i) The declaration of any of the 
Emergency Classes specified in the li-
censee’s approved Emergency Plan; 2 or

(ii) Those non-emergency events 
specified in paragraph (b) of this sec-
tion that occurred within three years 
of the date of discovery. 

(2) If the Emergency Notification 
System is inoperative, the licensee 
shall make the required notifications 
via commercial telephone service, 
other dedicated telephone system, or 
any other method which will ensure 
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3 Commercial telephone number of the NRC 
Operations Center is (301) 816–5100.

4 Requirements for ERDS are addressed in 
Appendix E, Section VI.

5 Actuation of the RPS when the reactor is 
critical is reportable under paragraph 
(b)(2)(iv)(B) of this section.

that a report is made as soon as prac-
tical to the NRC Operations Center.3

(3) The licensee shall notify the NRC 
immediately after notification of the 
appropriate State or local agencies and 
not later than one hour after the time 
the licensee declares one of the Emer-
gency Classes. 

(4) The licensee shall activate the 
Emergency Response Data System 
(ERDS) 4 as soon as possible but not 
later than one hour after declaring an 
Emergency Class of alert, site area 
emergency, or general emergency. The 
ERDS may also be activated by the li-
censee during emergency drills or exer-
cises if the licensee’s computer system 
has the capability to transmit the ex-
ercise data.

(5) When making a report under para-
graph (a)(1) of this section, the licensee 
shall identify: 

(i) The Emergency Class declared; or 
(ii) Paragraph (b)(1), ‘‘One-hour re-

ports,’’ paragraph (b)(2), ‘‘Four-hour re-
ports,’’ or paragraph (b)(3), ‘‘Eight-
hour reports,’’ as the paragraph of this 
section requiring notification of the 
non-emergency event. 

(b) Non-emergency events—(1) One-
hour reports. If not reported as a dec-
laration of an Emergency Class under 
paragraph (a) of this section, the li-
censee shall notify the NRC as soon as 
practical and in all cases within one 
hour of the occurrence of any deviation 
from the plant’s Technical Specifica-
tions authorized pursuant to § 50.54(x) 
of this part. 

(2) Four-hour reports. If not reported 
under paragraphs (a) or (b)(1) of this 
section, the licensee shall notify the 
NRC as soon as practical and in all 
cases, within four hours of the occur-
rence of any of the following: 

(i) The initiation of any nuclear 
plant shutdown required by the plant’s 
Technical Specifications. 

(ii)–(iii) [Reserved] 
(iv)(A) Any event that results or 

should have resulted in emergency core 
cooling system (ECCS) discharge into 
the reactor coolant system as a result 
of a valid signal except when the actu-
ation results from and is part of a pre-

planned sequence during testing or re-
actor operation. 

(B) Any event or condition that re-
sults in actuation of the reactor pro-
tection system (RPS) when the reactor 
is critical except when the actuation 
results from and is part of a pre-
planned sequence during testing or re-
actor operation. 

(v)–(x) [Reserved] 
(xi) Any event or situation, related 

to the health and safety of the public 
or onsite personnel, or protection of 
the environment, for which a news re-
lease is planned or notification to 
other government agencies has been or 
will be made. Such an event may in-
clude an onsite fatality or inadvertent 
release of radioactively contaminated 
materials. 

(3) Eight-hour reports. If not reported 
under paragraphs (a), (b)(1) or (b)(2) of 
this section, the licensee shall notify 
the NRC as soon as practical and in all 
cases within eight hours of the occur-
rence of any of the following: 

(i) [Reserved] 
(ii) Any event or condition that re-

sults in: 
(A) The condition of the nuclear 

power plant, including its principal 
safety barriers, being seriously de-
graded; or 

(B) The nuclear power plant being in 
an unanalyzed condition that signifi-
cantly degrades plant safety. 

(iii) [Reserved] 
(iv)(A) Any event or condition that 

results in valid actuation of any of the 
systems listed in paragraph 
(b)(3)(iv)(B) of this section, except 
when the actuation results from and is 
part of a pre-planned sequence during 
testing or reactor operation. 

(B) The systems to which the require-
ments of paragraph (b)(3)(iv)(A) of this 
section apply are: 

(1) Reactor protection system (RPS) 
including: Reactor scram and reactor 
trip. 5

(2) General containment isolation 
signals affecting containment isolation 
valves in more than one system or mul-
tiple main steam isolation valves 
(MSIVs). 
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(3) Emergency core cooling systems 
(ECCS) for pressurized water reactors 
(PWRs) including: High-head, inter-
mediate-head, and low-head injection 
systems and the low pressure injection 
function of residual (decay) heat re-
moval systems. 

(4) ECCS for boiling water reactors 
(BWRs) including: High-pressure and 
low-pressure core spray systems; high-
pressure coolant injection system; low 
pressure injection function of the resid-
ual heat removal system. 

(5) BWR reactor core isolation cool-
ing system; isolation condenser sys-
tem; and feedwater coolant injection 
system. 

(6) PWR auxiliary or emergency 
feedwater system. 

(7) Containment heat removal and de-
pressurization systems, including con-
tainment spray and fan cooler systems. 

(8) Emergency ac electrical power 
systems, including: Emergency diesel 
generators (EDGs); hydroelectric facili-
ties used in lieu of EDGs at the Oconee 
Station; and BWR dedicated Division 3 
EDGs. 

(v) Any event or condition that at 
the time of discovery could have pre-
vented the fulfillment of the safety 
function of structures or systems that 
are needed to: 

(A) Shut down the reactor and main-
tain it in a safe shutdown condition; 

(B) Remove residual heat; 
(C) Control the release of radioactive 

material; or 
(D) Mitigate the consequences of an 

accident. 
(vi) Events covered in paragraph 

(b)(3)(v) of this section may include one 
or more procedural errors, equipment 
failures, and/or discovery of design, 
analysis, fabrication, construction, 
and/or procedural inadequacies. How-
ever, individual component failures 
need not be reported pursuant to para-
graph (b)(3)(v) of this section if redun-
dant equipment in the same system 
was operable and available to perform 
the required safety function. 

(vii)–(xi) [Reserved] 
(xii) Any event requiring the trans-

port of a radioactively contaminated 
person to an offsite medical facility for 
treatment. 

(xiii) Any event that results in a 
major loss of emergency assessment 

capability, offsite response capability, 
or offsite communications capability 
(e.g., significant portion of control 
room indication, Emergency Notifica-
tion System, or offsite notification sys-
tem). 

(c) Followup notification. With respect 
to the telephone notifications made 
under paragraphs (a) and (b) of this sec-
tion, in addition to making the re-
quired initial notification, each li-
censee, shall during the course of the 
event: 

(1) Immediately report (i) any further 
degradation in the level of safety of the 
plant or other worsening plant condi-
tions, including those that require the 
declaration of any of the Emergency 
Classes, if such a declaration has not 
been previously made, or (ii) any 
change from one Emergency Class to 
another, or (iii) a termination of the 
Emergency Class. 

(2) Immediately report (i) the results of 
ensuing evaluations or assessments of 
plant conditions, (ii) the effectiveness 
of response or protective measures 
taken, and (iii) information related to 
plant behavior that is not understood. 

(3) Maintain an open, continuous 
communication channel with the NRC 
Operations Center upon request by the 
NRC. 

[48 FR 39046, Aug. 29, 1983; 48 FR 40882, Sept. 
12, 1983; 55 FR 29194, July 18, 1990, as amended 
at 56 FR 944, Jan. 10, 1991; 56 FR 23473, May 
21, 1991; 56 FR 40184, Aug. 13, 1991; 57 FR 41381, 
Sept. 10, 1992; 58 FR 67661, Dec. 22, 1993; 59 FR 
14087, Mar. 25, 1994; 65 FR 63786, Oct. 25, 2000]

§ 50.73 Licensee event report system. 

(a) Reportable events. (1) The holder of 
an operating license for a nuclear 
power plant (licensee) shall submit a 
Licensee Event Report (LER) for any 
event of the type described in this 
paragraph within 60 days after the dis-
covery of the event. In the case of an 
invalid actuation reported under 
§ 50.73(a)(2)(iv), other than actuation of 
the reactor protection system (RPS) 
when the reactor is critical, the li-
censee may, at its option, provide a 
telephone notification to the NRC Op-
erations Center within 60 days after 
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discovery of the event instead of sub-
mitting a written LER. Unless other-
wise specified in this section, the li-
censee shall report an event if it oc-
curred within three years of the date of 
discovery regardless of the plant mode 
or power level, and regardless of the 
significance of the structure, system, 
or component that initiated the event. 

(2) The licensee shall report: 
(i)(A) The completion of any nuclear 

plant shutdown required by the plant’s 
Technical Specifications. 

(B) Any operation or condition which 
was prohibited by the plant’s Technical 
Specifications except when: 

(1) The Technical Specification is ad-
ministrative in nature; 

(2) The event consisted solely of a 
case of a late surveillance test where 
the oversight was corrected, the test 
was performed, and the equipment was 
found to be capable of performing its 
specified safety functions; or 

(3) The Technical Specification was 
revised prior to discovery of the event 
such that the operation or condition 
was no longer prohibited at the time of 
discovery of the event. 

(C) Any deviation from the plant’s 
Technical Specifications authorized 
pursuant to § 50.54(x) of this part. 

(ii) Any event or condition that re-
sulted in: 

(A) The condition of the nuclear 
power plant, including its principal 
safety barriers, being seriously de-
graded; or 

(B) The nuclear power plant being in 
an unanalyzed condition that signifi-
cantly degraded plant safety. 

(iii) Any natural phenomenon or 
other external condition that posed an 
actual threat to the safety of the nu-
clear power plant or significantly ham-
pered site personnel in the performance 
of duties necessary for the safe oper-
ation of the nuclear power plant. 

(iv)(A) Any event or condition that 
resulted in manual or automatic actu-
ation of any of the systems listed in 
paragraph (a)(2)(iv)(B) of this section, 
except when: 

(1) The actuation resulted from and 
was part of a pre-planned sequence dur-
ing testing or reactor operation; or 

(2) The actuation was invalid and; 
(i) Occurred while the system was 

properly removed from service; or 

(ii) Occurred after the safety function 
had been already completed. 

(B) The systems to which the require-
ments of paragraph (a)(2)(iv)(A) of this 
section apply are: 

(1) Reactor protection system (RPS) 
including: reactor scram or reactor 
trip. 

(2) General containment isolation 
signals affecting containment isolation 
valves in more than one system or mul-
tiple main steam isolation valves 
(MSIVs). 

(3) Emergency core cooling systems 
(ECCS) for pressurized water reactors 
(PWRs) including: high-head, inter-
mediate-head, and low-head injection 
systems and the low pressure injection 
function of residual (decay) heat re-
moval systems. 

(4) ECCS for boiling water reactors 
(BWRs) including: high-pressure and 
low-pressure core spray systems; high-
pressure coolant injection system; low 
pressure injection function of the resid-
ual heat removal system. 

(5) BWR reactor core isolation cool-
ing system; isolation condenser sys-
tem; and feedwater coolant injection 
system. 

(6) PWR auxiliary or emergency 
feedwater system. 

(7) Containment heat removal and de-
pressurization systems, including con-
tainment spray and fan cooler systems. 

(8) Emergency ac electrical power 
systems, including: emergency diesel 
generators (EDGs); hydroelectric facili-
ties used in lieu of EDGs at the Oconee 
Station; and BWR dedicated Division 3 
EDGs. 

(9) Emergency service water systems 
that do not normally run and that 
serve as ultimate heat sinks. 

(v) Any event or condition that could 
have prevented the fulfillment of the 
safety function of structures or sys-
tems that are needed to: 

(A) Shut down the reactor and main-
tain it in a safe shutdown condition; 

(B) Remove residual heat; 
(C) Control the release of radioactive 

material; or 
(D) Mitigate the consequences of an 

accident. 
(vi) Events covered in paragraph 

(a)(2)(v) of this section may include one 
or more procedural errors, equipment 
failures, and/or discovery of design, 
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analysis, fabrication, construction, 
and/or procedural inadequacies. How-
ever, individual component failures 
need not be reported pursuant to para-
graph (a)(2)(v) of this section if redun-
dant equipment in the same system 
was operable and available to perform 
the required safety function. 

(vii) Any event where a single cause 
or condition caused at least one inde-
pendent train or channel to become in-
operable in multiple systems or two 
independent trains or channels to be-
come inoperable in a single system de-
signed to: 

(A) Shut down the reactor and main-
tain it in a safe shutdown condition; 

(B) Remove residual heat; 
(C) Control the release of radioactive 

material; or 
(D) Mitigate the consequences of an 

accident. 
(viii)(A) Any airborne radioactive re-

lease that, when averaged over a time 
period of 1 hour, resulted in airborne 
radionuclide concentrations in an unre-
stricted area that exceeded 20 times 
the applicable concentration limits 
specified in appendix B to part 20, table 
2, column 1. 

(B) Any liquid effluent release that, 
when averaged over a time period of 1 
hour, exceeds 20 times the applicable 
concentrations specified in appendix B 
to part 20, table 2, column 2, at the 
point of entry into the receiving waters 
(i.e., unrestricted area) for all radio-
nuclides except tritium and dissolved 
noble gases. 

(ix)(A) Any event or condition that 
as a result of a single cause could have 
prevented the fulfillment of a safety 
function for two or more trains or 
channels in different systems that are 
needed to: 

(1) Shut down the reactor and main-
tain it in a safe shutdown condition; 

(2) Remove residual heat; 
(3) Control the release of radioactive 

material; or 
(4) Mitigate the consequences of an 

accident. 
(B) Events covered in paragraph 

(a)(2)(ix)(A) of this section may include 
cases of procedural error, equipment 
failure, and/or discovery of a design, 
analysis, fabrication, construction, 
and/or procedural inadequacy. How-
ever, licensees are not required to re-

port an event pursuant to paragraph 
(a)(2)(ix)(A) of this section if the event 
results from: 

(1) A shared dependency among 
trains or channels that is a natural or 
expected consequence of the approved 
plant design; or 

(2) Normal and expected wear or deg-
radation. 

(x) Any event that posed an actual 
threat to the safety of the nuclear 
power plant or significantly hampered 
site personnel in the performance of 
duties necessary for the safe operation 
of the nuclear power plant including 
fires, toxic gas releases, or radioactive 
releases. 

(b) Contents. The Licensee Event Re-
port shall contain: 

(1) A brief abstract describing the 
major occurrences during the event, in-
cluding all component or system fail-
ures that contributed to the event and 
significant corrective action taken or 
planned to prevent recurrence. 

(2)(i) A clear, specific, narrative de-
scription of what occurred so that 
knowledgeable readers conversant with 
the design of commercial nuclear 
power plants, but not familiar with the 
details of a particular plant, can under-
stand the complete event. 

(ii) The narrative description must 
include the following specific informa-
tion as appropriate for the particular 
event: 

(A) Plant operating conditions before 
the event. 

(B) Status of structures, components, 
or systems that were inoperable at the 
start of the event and that contributed 
to the event. 

(C) Dates and approximate times of 
occurrences. 

(D) The cause of each component or 
system failure or personnel error, if 
known. 

(E) The failure mode, mechanism, 
and effect of each failed component, if 
known. 

(F) The Energy Industry Identifica-
tion System component function iden-
tifier and system name of each compo-
nent or system referred to in the LER. 

(1) The Energy Industry Identifica-
tion System is defined in: IEEE Std 
803–1983 (May 16, 1983) Recommended 
Practice for Unique Identification in 
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Power Plants and Related Facilities—
Principles and Definitions. 

(2) IEEE Std 803–1983 has been ap-
proved for incorporation by reference 
by the Director of the Federal Register 
in accordance with 5 U.S.C. 552(a) and 1 
CFR part 51. 

(3) A notice of any changes made to 
the material incorporated by reference 
will be published in the FEDERAL REG-
ISTER. Copies may be obtained from the 
Institute of Electrical and Electronics 
Engineers, 445 Hoes Lane, P.O. Box 
1331, Piscataway, NJ 08855–1331. IEEE 
Std 803–1983 is available for inspection 
at the NRC’s Technical Library, which 
is located in the Two White Flint 
North Building, 11545 Rockville Pike, 
Rockville, Maryland 20852–2738; and at 
the Office of the Federal Register, 800 
North Capitol Street, Suite 700, NW., 
Washington, DC 2001. 

(G) For failures of components with 
multiple functions, include a list of 
systems or secondary functions that 
were also affected. 

(H) For failure that rendered a train 
of a safety system inoperable, an esti-
mate of the elapsed time from the dis-
covery of the failure until the train 
was returned to service. 

(I) The method of discovery of each 
component or system failure or proce-
dural error. 

(J) For each human performance re-
lated root cause, the licensee shall dis-
cuss the cause(s) and circumstances. 

(K) Automatically and manually ini-
tiated safety system responses. 

(L) The manufacturer and model 
number (or other identification) of 
each component that failed during the 
event. 

(3) An assessment of the safety con-
sequences and implications of the 
event. This assessment must include: 

(i) The availability of systems or 
components that could have performed 
the same function as the components 
and systems that failed during the 
event, and 

(ii) For events that occurred when 
the reactor was shutdown, the avail-
ability of systems or components that 
are needed to shutdown the reactor and 
maintain safe shutdown conditions, re-
move residual heat, control the release 
of radioactive material, or mitigate 
the consequences of an accident. 

(4) A description of any corrective ac-
tions planned as a result of the event, 
including those to reduce the prob-
ability of similar events occurring in 
the future. 

(5) Reference to any previous similar 
events at the same plant that are 
known to the licensee. 

(6) The name and telephone number 
of a person within the licensee’s orga-
nization who is knowledgeable about 
the event and can provide additional 
information concerning the event and 
the plant’s characteristics. 

(c) Supplemental information. The 
Commission may require the licensee 
to submit specific additional informa-
tion beyond that required by paragraph 
(b) of this section if the Commission 
finds that supplemental material is 
necessary for complete understanding 
of an unusually complex or significant 
event. These requests for supplemental 
information will be made in writing 
and the licensee shall submit, as speci-
fied in § 50.4, the requested information 
as a supplement to the initial LER. 

(d) Submission of reports. Licensee 
Event Reports must be prepared on 
Form NRC 366 and submitted to the 
U.S. Nuclear Regulatory Commission, 
as specified in § 50.4. 

(e) Report legibility. The reports and 
copies that licensees are required to 
submit to the Commission under the 
provisions of this section must be of 
sufficient quality to permit legible re-
production and micrographic proc-
essing. 

(f) [Reserved] 
(g) Reportable occurrences. The re-

quirements contained in this section 
replace all existing requirements for li-
censees to report ‘‘Reportable Occur-
rences’’ as defined in individual plant 
Technical Specifications. 

[48 FR 33858, July 26, 1983, as amended at 49 
FR 47824, Dec. 7, 1984; 51 FR 40310, Nov. 6, 
1986; 56 FR 23473, May 21, 1991; 56 FR 61352, 
Dec. 3, 1991; 57 FR 41381, Sept. 10, 1992; 58 FR 
67661, Dec. 22, 1993; 59 FR 50689, Oct. 5, 1994; 
63 FR 50480, Sept. 22, 1998; 65 FR 63787, Oct. 
25, 2000]

§ 50.74 Notification of change in oper-
ator or senior operator status. 

Each licensee shall notify the Com-
mission in accordance with § 50.4 within 
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1 Amounts are based on activities related 
to the definition of ‘‘Decommission’’ in § 50.2 
of this part and do not include the cost of re-
moval and disposal of spent fuel or of non-
radioactive structures and materials beyond 
that necessary to terminate the license.

30 days of the following in regard to a 
licensed operator or senior operator: 

(a) Permanent reassignment from the 
position for which the licensee has cer-
tified the need for a licensed operator 
or senior operator under § 55.31(a)(3) of 
this chapter; 

(b) Termination of any operator or 
senior operator; 

(c) Permanent disability or illness as 
described in § 55.25 of this chapter. 

[52 FR 9469, Mar. 25, 1987, as amended at 60 
FR 13616, Mar. 14, 1995]

§ 50.75 Reporting and recordkeeping 
for decommissioning planning.

(a) This section establishes require-
ments for indicating to NRC how a li-
censee will provide reasonable assur-
ance that funds will be available for 
the decommissioning process. For 
power reactor licensees, reasonable as-
surance consists of a series of steps as 
provided in paragraphs (b), (c), (e), and 
(f) of this section. Funding for the de-
commissioning of power reactors may 
also be subject to the regulation of 
Federal or State Government agencies 
(e.g., Federal Energy Regulatory Com-
mission (FERC) and State Public Util-
ity Commissions) that have jurisdic-
tion over rate regulation. The require-
ments of this section, in particular 
paragraph (c) of this section, are in ad-
dition to, and not substitution for, 
other requirements, and are not in-
tended to be used, by themselves, by 
other agencies to establish rates. 

(b) Each power reactor applicant for 
or holder of an operating license for a 
production or utilization facility of the 
type and power level specified in para-
graph (c) of this section shall submit a 
decommissioning report, as required by 
§ 50.33(k) of this part. 

(1) The report must contain a certifi-
cation that financial assurance for de-
commissioning will be (for a license ap-
plicant) or has been (for a license hold-
er) provided in an amount which may 
be more but not less than the amount 
stated in the table in paragraph (c)(1) 
of this section. 

(2) The amount to be provided must 
be adjusted annually using a rate at 
least equal to that stated in paragraph 
(c)(2) of this section. 

(3) The amount must use one or more 
of the methods described in paragraph 

(e) of this section as acceptable to the 
NRC. 

(4) The amount stated in the appli-
cant’s or licensee’s certification may 
be based on a cost estimate for decom-
missioning the facility. As part of the 
certification, a copy of the financial in-
strument obtained to satisfy the re-
quirements of paragraph (e) of this sec-
tion must be submitted to NRC. 

(c) Table of minimum amounts (Jan-
uary 1986 dollars) required to dem-
onstrate reasonable assurance of funds 
for decommissioning by reactor type 
and power level, P (in MWt); adjust-
ment factor.1

Millions

(1)(i) For a PWR: 
greater than or equal to 

3400 MWt ....................... $105
between 1200 MWt and 

3400 MWt (For a PWR of 
less than 1200 MWt, use 
P=1200 MWt) ................. $(75+0.0088P) 

(ii) For a BWR: 
greater than or equal to 

3400 MWt ....................... $135
between 1200 MWt and 

3400 MWt (For a BWR of 
less than 1200 MWt, use 
P=1200 MWt) ................. $(104+0.009P) 

(2) An adjustment factor at least 
equal to 0.65 L + 0.13 E + 0.22 B is to be 
used where L and E are escalation fac-
tors for labor and energy, respectively, 
and are to be taken from regional data 
of U.S. Department of Labor Bureau of 
Labor Statistics and B is an escalation 
factor for waste burial and is to be 
taken from NRC report NUREG–1307, 
‘‘Report on Waste Burial Charges.’’

(d)(1) Each non-power reactor appli-
cant for or holder of an operating li-
cense for a production or utilization fa-
cility shall submit a decommissioning 
report as required by § 50.33(k) of this 
part. 

(2) The report must: 
(i) Contain a cost estimate for de-

commissioning the facility; 
(ii) Indicate which method or meth-

ods described in paragraph (e) of this 
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section as acceptable to the NRC will 
be used to provide funds for decommis-
sioning; and 

(iii) Provide a description of the 
means of adjusting the cost estimate 
and associated funding level periodi-
cally over the life of the facility. 

(e)(1) Financial assurance is to be 
provided by the following methods. 

(i) Prepayment. Prepayment is the de-
posit made preceding the start of oper-
ation into an account segregated from 
licensee assets and outside the licens-
ee’s administrative control of cash or 
liquid assets such that the amount of 
funds would be sufficient to pay decom-
missioning costs at the time termi-
nation of operation is expected. Pre-
payment may be in the form of a trust, 
escrow account, Government fund, cer-
tificate of deposit, deposit of Govern-
ment securities or other payment ac-
ceptable to the NRC. A licensee may 
take credit for projected earnings on 
the prepaid decommissioning trust 
funds using up to a 2 percent annual 
real rate of return from the time of fu-
ture funds’ collection through the pro-
jected decommissioning period. This 
includes the periods of safe storage, 
final dismantlement, and license ter-
mination, if the licensee’s rate-setting 
authority does not authorize the use of 
another rate. However, actual earnings 
on existing funds may be used to cal-
culate future fund needs. 

(ii) External sinking fund. An external 
sinking fund is a fund established and 
maintained by setting funds aside peri-
odically in an account segregated from 
licensee assets and outside the licens-
ee’s administrative control in which 
the total amount of funds would be suf-
ficient to pay decommissioning costs 
at the time termination of operation is 
expected. An external sinking fund 
may be in the form of a trust, escrow 
account, Government fund, certificate 
of deposit, deposit of Government secu-
rities, or other payment acceptable to 
the NRC. A licensee may take credit 
for projected earnings on the external 
sinking funds using up to a 2 percent 
annual real rate of return from the 
time of future funds’ collection 
through the decommissioning period. 
This includes the periods of safe stor-
age, final dismantlement, and license 
termination, if the licensee’s rate-set-

ting authority does not authorize the 
use of another rate. However, actual 
earnings on existing funds may be used 
to calculate future fund needs. A li-
censee, whose rates for decommis-
sioning costs cover only a portion of 
such costs, may make use of this meth-
od only for that portion of such costs 
that are collected in one of the man-
ners described in this paragraph, 
(e)(1)(ii). This method may be used as 
the exclusive mechanism relied upon 
for providing financial assurance for 
decommissioning in the following cir-
cumstances: 

(A) By a licensee that recovers, ei-
ther directly or indirectly, the esti-
mated total cost of decommissioning 
through rates established by ‘‘cost of 
service’’ or similar ratemaking regula-
tion. Public utility districts, munici-
palities, rural electric cooperatives, 
and State and Federal agencies, includ-
ing associations of any of the fore-
going, that establish their own rates 
and are able to recover their cost of 
service allocable to decommissioning, 
are assumed to meet this condition. 

(B) By a licensee whose source of rev-
enues for its external sinking fund is a 
‘‘non-bypassable charge,’’ the total 
amount of which will provide funds es-
timated to be needed for decommis-
sioning pursuant to §§ 50.75(c), 50.75(f), 
or 50.82 of this part. 

(iii) A surety method, insurance, or 
other guarantee method: 

(A) These methods guarantee that de-
commissioning costs will be paid. A 
surety method may be in the form of a 
surety bond, letter of credit, or line of 
credit. Any surety method or insurance 
used to provide financial assurance for 
decommissioning must contain the fol-
lowing conditions: 

(1) The surety method or insurance 
must be open-ended, or, if written for a 
specified term, such as 5 years, must be 
renewed automatically, unless 90 days 
or more prior to the renewal day the 
issuer notifies the NRC, the bene-
ficiary, and the licensee of its inten-
tion not to renew. The surety or insur-
ance must also provide that the full 
face amount be paid to the beneficiary 
automatically prior to the expiration 
without proof of forfeiture if the li-
censee fails to provide a replacement 
acceptable to the NRC within 30 days 
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after receipt of notification of can-
cellation. 

(2) The surety or insurance must be 
payable to a trust established for de-
commissioning costs. The trustee and 
trust must be acceptable to the NRC. 
An acceptable trustee includes an ap-
propriate State or Federal government 
agency or an entity that has the au-
thority to act as a trustee and whose 
trust operations are regulated and ex-
amined by a Federal or State agency. 

(B) A parent company guarantee of 
funds for decommissioning costs based 
on a financial test may be used if the 
guarantee and test are as contained in 
appendix A to 10 CFR part 30. 

(C) For commercial companies that 
issue bonds, a guarantee of funds by 
the applicant or licensee for decommis-
sioning costs based on a financial test 
may be used if the guarantee and test 
are as contained in appendix C to 10 
CFR part 30. For commercial compa-
nies that do not issue bonds, a guar-
antee of funds by the applicant or li-
censee for decommissioning costs may 
be used if the guarantee and test are as 
contained in appendix D to 10 CFR part 
30. For non-profit entities, such as col-
leges, universities, and non-profit hos-
pitals, a guarantee of funds by the ap-
plicant or licensee may be used if the 
guarantee and test are as contained in 
appendix E to 10 CFR part 30. A guar-
antee by the applicant or licensee may 
not be used in any situation in which 
the applicant or licensee has a parent 
company holding majority control of 
voting stock of the company. 

(iv) For a power reactor licensee that 
is a Federal licensee, or for a non-
power reactor licensee that is a Fed-
eral, State, or local government li-
censee, a statement of intent con-
taining a cost estimate for decommis-
sioning, and indicating that funds for 
decommissioning will be obtained when 
necessary. 

(v) Contractual obligation(s) on the 
part of a licensee’s customer(s), the 
total amount of which over the dura-
tion of the contract(s) will provide the 
licensee’s total share of uncollected 
funds estimated to be needed for de-
commissioning pursuant to §§ 50.75(c), 
50.75(f), or § 50.82. To be acceptable to 
the NRC as a method of decommis-
sioning funding assurance, the terms of 

the contract(s) shall include provisions 
that the electricity buyer(s) will pay 
for the decommissioning obligations 
specified in the contract(s), notwith-
standing the operational status either 
of the licensed power reactor to which 
the contract(s) pertains or force 
majeure provisions. All proceeds from 
the contract(s) for decommissioning 
funding will be deposited to the exter-
nal sinking fund. The NRC reserves the 
right to evaluate the terms of any con-
tract(s) and the financial qualifications 
of the contracting entity(ies) offered as 
assurance for decommissioning fund-
ing. 

(vi) Any other mechanism, or com-
bination of mechanisms, that provides, 
as determined by the NRC upon its 
evaluation of the specific cir-
cumstances of each licensee submittal, 
assurance of decommissioning funding 
equivalent to that provided by the 
mechanisms specified in paragraphs 
(e)(1)(i) through (v) of this section. Li-
censees who do not have sources of 
funding described in paragraph (e)(1)(ii) 
of this section may use an external 
sinking fund in combination with a 
guarantee mechanism, as specified in 
paragraph (e)(1)(iii) of this section, pro-
vided that the total amount of funds 
estimated to be necessary for decom-
missioning is assured. 

(2) The NRC reserves the right to 
take the following steps in order to en-
sure a licensee’s adequate accumula-
tion of decommissioning funds: review, 
as needed, the rate of accumulation of 
decommissioning funds; and, either 
independently or in cooperation with 
the FERC and the licensee’s State 
PUC, take additional actions as appro-
priate on a case-by-case basis, includ-
ing modification of a licensee’s sched-
ule for the accumulation of decommis-
sioning funds. 

(f)(1) Each power reactor licensee 
shall report, on a calendar-year basis, 
to the NRC by March 31, 1999, and at 
least once every 2 years thereafter on 
the status of its decommissioning fund-
ing for each reactor or part of a reactor 
that it owns. The information in this 
report must include, at a minimum: 
the amount of decommissioning funds 
estimated to be required pursuant to 10 
CFR 50.75 (b) and (c); the amount accu-
mulated to the end of the calendar year 
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preceding the date of the report; a 
schedule of the annual amounts re-
maining to be collected; the assump-
tions used regarding rates of escalation 
in decommissioning costs, rates of 
earnings on decommissioning funds, 
and rates of other factors used in fund-
ing projections; any contracts upon 
which the licensee is relying pursuant 
to paragraph (e)(1)(v) of this section; 
any modifications occurring to a li-
censee’s current method of providing 
financial assurance since the last sub-
mitted report; and any material 
changes to trust agreements. Any li-
censee for a plant that is within 5 years 
of the projected end of its operation, or 
where conditions have changed such 
that it will close within 5 years (before 
the end of its licensed life), or has al-
ready closed (before the end of its li-
censed life), or for plants involved in 
mergers or acquisitions shall submit 
this report annually. 

(2) Each power reactor licensee shall 
at or about 5 years prior to the pro-
jected end of operations submit a pre-
liminary decommissioning cost esti-
mate which includes an up-to-date as-
sessment of the major factors that 
could affect the cost to decommission. 

(3) Each non-power reactor licensee 
shall at or about 2 years prior to the 
projected end of operations submit a 
preliminary decommissioning plan con-
taining a cost estimate for decommis-
sioning and an up-to-date assessment 
of the major factors that could affect 
planning for decommissioning. Factors 
to be considered in submitting this pre-
liminary plan information include— 

(i) The decommissioning alternative 
anticipated to be used. The require-
ments of § 50.82(b)(4)(i) must be consid-
ered at this time; 

(ii) Major technical actions necessary 
to carry out decommissioning safely; 

(iii) The current situation with re-
gard to disposal of high-level and low-
level radioactive waste; 

(iv) Residual radioactivity criteria; 
(v) Other site specific factors which 

could affect decommissioning planning 
and cost. 

(4) If necessary, the cost estimate, for 
power and non-power reactors, shall 
also include plans for adjusting levels 
of funds assured for decommissioning 
to demonstrate that a reasonable level 

of assurance will be provided that 
funds will be available when needed to 
cover the cost of decommissioning. 

(g) Each licensee shall keep records 
of information important to the safe 
and effective decommissioning of the 
facility in an identified location until 
the license is terminated by the Com-
mission. If records of relevant informa-
tion are kept for other purposes, ref-
erence to these records and their loca-
tions may be used. Information the 
Commission considers important to de-
commissioning consists of— 

(1) Records of spills or other unusual 
occurrences involving the spread of 
contamination in and around the facil-
ity, equipment, or site. These records 
may be limited to instances when sig-
nificant contamination remains after 
any cleanup procedures or when there 
is reasonable likelihood that contami-
nants may have spread to inaccessible 
areas as in the case of possible seepage 
into porous materials such as concrete. 
These records must include any known 
information on identification of in-
volved nuclides, quantities, forms, and 
concentrations. 

(2) As-built drawings and modifica-
tions of structures and equipment in 
restricted areas where radioactive ma-
terials are used and/or stored and of lo-
cations of possible inaccessible con-
tamination such as buried pipes which 
may be subject to contamination. If re-
quired drawings are referenced, each 
relevant document need not be indexed 
individually. If drawings are not avail-
able, the licensee shall substitute ap-
propriate records of available informa-
tion concerning these areas and loca-
tions. 

(3) Records of the cost estimate per-
formed for the decommissioning fund-
ing plan or of the amount certified for 
decommissioning, and records of the 
funding method used for assuring funds 
if either a funding plan or certification 
is used. 

[53 FR 24049, June 27, 1988, as amended at 58 
FR 68731, Dec. 29, 1993; 59 FR 1618, Jan. 12, 
1994; 61 FR 39301, July 29, 1996; 63 FR 50480, 
Sept. 22, 1998; 63 FR 57236, Oct. 27, 1998]

EFFECTIVE DATE NOTE: At 67 FR 78350, Dec. 
24, 2002, § 50.75 was amended by revising the 
introductory text of paragraph (e)(1) and 
paragraphs (e)(1)(i) and (e)(1)(ii), and adding 
paragraph (h), effective Dec. 24, 2003. For the 
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convenience of the user, the revised and 
added text is set forth as follows:

§ 50.75 Reporting and recordkeeping for de-
commissioning planning.

* * * * *

(e)(1) Financial assurance is to be provided 
by the following methods. 

(i) Prepayment. Prepayment is the deposit 
made preceding the start of operation or the 
transfer of a license under § 50.80 into an ac-
count segregated from licensee assets and 
outside the administrative control of the li-
censee and its subsidiaries or affiliates of 
cash or liquid assets such that the amount of 
funds would be sufficient to pay decommis-
sioning costs at the time permanent termi-
nation of operations is expected. Prepayment 
may be in the form of a trust, escrow ac-
count, or Government fund with payment by, 
certificate of deposit, deposit of government 
or other securities or other method accept-
able to the NRC. This trust, escrow account, 
Government fund, or other type of agree-
ment shall be established in writing and 
maintained at all times in the United States 
with an entity that is an appropriate State 
or Federal government agency, or an entity 
whose operations in which the prepayment 
deposit is managed are regulated and exam-
ined by a Federal or State agency. A licensee 
that has prepaid funds based on a site-spe-
cific estimate under § 50.75(b)(1) of this sec-
tion may take credit for projected earnings 
on the prepaid decommissioning trust funds, 
using up to a 2 percent annual real rate of re-
turn from the time of future funds’ collec-
tion through the projected decommissioning 
period, provided that the site-specific esti-
mate is based on a period of safe storage that 
is specifically described in the estimate. This 
includes the periods of safe storage, final dis-
mantlement, and license termination. A li-
censee that has prepaid funds based on the 
formulas in § 50.75(c) of this section may take 
credit for projected earnings on the prepaid 
decommissioning funds using up to 2 percent 
annual real rate of return up to the time of 
permanent termination. A licensee may use 
a credit of greater than 2 percent if the li-
censee’s rate-setting authority has specifi-
cally authorized a higher rate. However, li-
censees certifying only to the formula 
amounts (i.e., not a site-specific estimate) 
can take a pro-rata credit during the imme-
diate dismantlement period (i.e., recognizing 
both cash expenditures and earnings the first 
7 years after shutdown). Actual earnings on 
existing funds may be used to calculate fu-
ture fund needs. 

(ii) External sinking fund. An external sink-
ing fund is a fund established and main-
tained by setting funds aside periodically in 
an account segregated from licensee assets 
and outside the administrative control of the 

licensee and its subsidiaries or affiliates in 
which the total amount of funds would be 
sufficient to pay decommissioning costs at 
the time permanent termination of oper-
ations is expected. An external sinking fund 
may be in the form of a trust, escrow ac-
count, or Government fund, with payment by 
certificate of deposit, deposit of Government 
or other securities, or other method accept-
able to the NRC. This trust, escrow account, 
Government fund, or other type of agree-
ment shall be established in writing and 
maintained at all times in the United States 
with an entity that is an appropriate State 
or Federal government agency, or an entity 
whose operations in which the external sink-
ing fund is managed are regulated and exam-
ined by a Federal or State agency. A licensee 
that has collected funds based on a site-spe-
cific estimate under § 50.75(b)(1) of this sec-
tion may take credit for projected earnings 
on the external sinking funds using up to a 
2 percent annual real rate of return from the 
time of future funds’ collection through the 
decommissioning period, provided that the 
site-specific estimate is based on a period of 
safe storage that is specifically described in 
the estimate. This includes the periods of 
safe storage, final dismantlement, and li-
cense termination. A licensee that has col-
lected funds based on the formulas in 
§ 50.75(c) of this section may take credit for 
collected earnings on the decommissioning 
funds using up to 2 percent annual real rate 
of return up to the time of permanent termi-
nation. A licensee may use a credit of great-
er than 2 percent if the licensee’s rate-set-
ting authority has specifically authorized a 
higher rate. However, licensees certifying 
only to the formula amounts (i.e., not a site-
specific estimate) can take a pro-rata credit 
during the dismantlement period (i.e., recog-
nizing both cash expenditures and earnings 
the first 7 years after shutdown). Actual 
earnings on existing funds may be used to 
calculate future fund needs. A licensee, 
whose rates for decommissioning costs cover 
only a portion of these costs, may make use 
of this method only for the portion of these 
costs that are collected in one of the man-
ners described in this paragraph, (e)(1)(ii). 
This method may be used as the exclusive 
mechanism relied upon for providing finan-
cial assurance for decommissioning in the 
following circumstances:

* * * * *

(h)(1) Licensees that are not ‘‘electric util-
ities’’ as defined in § 50.2 that use prepay-
ment or an external sinking fund to provide 
financial assurance shall provide in the 
terms of the arrangements governing the 
trust, escrow account, or Government fund, 
used to segregate and manage the funds 
that— 
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(i) The trustee, manager, investment advi-
sor, or other person directing investment of 
the funds: 

(A) Is prohibited from investing the funds 
in securities or other obligations of the li-
censee or any other owner or operator of the 
power reactor or their affiliates, subsidi-
aries, successors or assigns, or in a mutual 
fund in which at least 50 percent of the fund 
is invested in the securities of a licensee or 
parent company whose subsidiary is an 
owner of a foreign or domestic nuclear power 
plant. However, the funds may be invested in 
securities tied to market indices or other 
non-nuclear sector collective, commingled, 
or mutual funds, provided that this sub-
section shall not operate in such a way as to 
require the sale or transfer either in whole 
or in part, or other disposition of any such 
prohibited investment that was made before 
the publication date of this rule, provided 
further that these restrictions do not apply 
to 10 percent or less of their trust assets in 
securities of any other entity owning one or 
more nuclear power plants. 

(B) Is obligated at all times to adhere to a 
standard of care set forth in the trust, which 
either shall be the standard of care, whether 
in investing or otherwise, required by State 
or Federal law or one or more State or Fed-
eral regulatory agencies with jurisdiction 
over the trust funds, or, in the absence of 
any such care, whether in investing or other-
wise, that a prudent investor would use in 
the same circumstances. The term ‘‘prudent 
investor,’’ shall have the same meaning as 
set forth in the Federal Energy Regulatory 
Commission’s ‘‘Regulations Governing Nu-
clear Plant Decommissioning Trust Funds’’ 
at 18 CFR 35.32(a)(3), or any successor regula-
tion. 

(ii) The licensee, its affiliates, and its sub-
sidiaries are prohibited from being engaged 
as investment manager for the funds or from 
giving day-to-day management direction of 
the funds’ investments or direction on indi-
vidual investments by the funds, except in 
the case of passive fund management of trust 
funds where management is limited to in-
vestments tracking market indices. 

(iii) The trust, escrow account, Govern-
ment fund, or other account used to seg-
regate and manage the funds may not be 
amended in any material respect without 
written notification to the Director, Office 
of Nuclear Reactor Regulation, or the Direc-
tor, Office of Nuclear Material Safety and 
Safeguards, as applicable, at least 30 working 
days before the proposed effective date of the 
amendment. The licensee shall provide the 
text of the proposed amendment and a state-
ment of the reason for the proposed amend-
ment. The trust, escrow account, Govern-
ment fund, or other account may not be 
amended if the person responsible for man-
aging the trust, escrow account, Government 
fund, or other account receives written no-

tice of objection from the Director, Office of 
Nuclear Reactor Regulation, or the Director, 
Office of Nuclear Material Safety and Safe-
guards, as applicable, within the notice pe-
riod; and 

(iv) Except for withdrawals being made 
under 10 CFR 50.82(a)(8), no disbursement or 
payment may be made from the trust, es-
crow account, Government fund, or other ac-
count used to segregate and manage the 
funds until written notice of the intention to 
make a disbursement or payment has been 
given to the Director, Office of Nuclear Re-
actor Regulation, or the Director, Office of 
Nuclear Material Safety and Safeguards, as 
applicable, at least 30 working days before 
the date of the intended disbursement or 
payment. The disbursement or payment from 
the trust, escrow account, Government fund 
or other account may be made following the 
30-working day notice period if the person re-
sponsible for managing the trust, escrow ac-
count, Government fund, or other account 
does not receive written notice of objection 
from the Director, Office of Nuclear Reactor 
Regulation, or the Director, Office of Nu-
clear Material Safety and Safeguards, as ap-
plicable, within the notice period. Disburse-
ments or payments from the trust, escrow 
account, Government fund, or other account 
used to segregate and manage the funds, 
other than for payment of ordinary adminis-
trative costs (including taxes) and other in-
cidental expenses of the fund (including 
legal, accounting, actuarial, and trustee ex-
penses) in connection with the operation of 
the fund, are restricted to decommissioning 
expenses or transfer to another financial as-
surance method acceptable under paragraph 
(e) of this section until final decommis-
sioning has been completed. After decommis-
sioning has begun and withdrawals from the 
decommissioning fund are made under 10 
CFR 50.82(a)(8), no further notification need 
be made to the NRC. 

(2) Licensees that are ‘‘electric utilities’’ 
under § 50.2 that use prepayment or an exter-
nal sinking fund to provide financial assur-
ance shall provide in the terms of the trust, 
escrow account, Government fund, or other 
account used to segregate and manage funds 
that except for withdrawals being made 
under 10 CFR 50.82(a)(8), no disbursement or 
payment may be made from the trust, es-
crow account, Government fund, or other ac-
count used to segregate and manage the 
funds until written notice of the intention to 
make a disbursement or payment has been 
given the Director, Office of Nuclear Reactor 
Regulation, or the Director, Office of Nu-
clear Material Safety and Safeguards, as ap-
plicable, at least 30 working days before the 
date of the intended disbursement or pay-
ment. The disbursement or payment from 
the trust, escrow account, Government fund 
or other account may be made following the 
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30-working day notice period if the person re-
sponsible for managing the trust, escrow ac-
count, Government fund, or other account 
does not receive written notice of objection 
from the Director, Office of Nuclear Reactor 
Regulation, or the Director, Office of Nu-
clear Material Safety and Safeguards, as ap-
plicable, within the notice period. Disburse-
ments or payments from the trust, escrow 
account, Government fund, or other account 
used to segregate and manage the funds, 
other than for payment of ordinary adminis-
trative costs (including taxes) and other in-
cidental expenses of the fund (including 
legal, accounting, actuarial, and trustee ex-
penses) in connection with the operation of 
the fund, are restricted to decommissioning 
expenses or transfer to another financial as-
surance method acceptable under paragraph 
(e) of this section until final decommis-
sioning has been completed. After decommis-
sioning has begun and withdrawals from the 
decommissioning fund are made under 10 
CFR 50.82(a)(8), no further notification need 
be made to the NRC. 

(3) A licensee that is not an ‘‘electric util-
ity’’ under § 50.2 and using a surety method, 
insurance, or other guarantee method to pro-
vide financial assurance shall provide that 
the trust established for decommissioning 
costs to which the surety or insurance is 
payable contains in its terms the require-
ments in paragraphs (h)(1)(i), (ii), (iii), and 
(iv) of this section. 

(4) Unless otherwise determined by the 
Commission with regard to a specific appli-
cation, the Commission has determined that 
any amendment to the license of a utiliza-
tion facility that does no more than delete 
specific license conditions relating to the 
terms and conditions of decommissioning 
trust agreements involves ‘‘no significant 
hazards consideration.’’

US/IAEA SAFEGUARDS AGREEMENT

§ 50.78 Installation information and 
verification. 

Each holder of a construction permit 
shall, if requested by the Commission, 
submit installation information on 
Form N–71, permit verification thereof 
by the International Atomic Energy 
Agency, and take such other action as 
may be necessary to implement the US/
IAEA Safeguards Agreement, in the 
manner set forth in §§ 75.6 and 75.11 
through 75.14 of this chapter. 

[49 FR 19627, May 9, 1984]

TRANSFERS OF LICENSES—CREDITORS’ 
RIGHTS—SURRENDER OF LICENSES

§ 50.80 Transfer of licenses. 

(a) No license for a production or uti-
lization facility, or any right there-
under, shall be transferred, assigned, or 
in any manner disposed of, either vol-
untarily or involuntarily, directly or 
indirectly, through transfer of control 
of the license to any person, unless the 
Commission shall give its consent in 
writing. 

(b) An application for transfer of a li-
cense shall include as much of the in-
formation described in §§ 50.33 and 50.34 
of this part with respect to the identity 
and technical and financial qualifica-
tions of the proposed transferee as 
would be required by those sections if 
the application were for an initial li-
cense, and, if the license to be issued is 
a class 103 construction permit or ini-
tial operating license, the information 
required by § 50.33a. The Commission 
may require additional information 
such as data respecting proposed safe-
guards against hazards from radio-
active materials and the applicant’s 
qualifications to protect against such 
hazards. The application shall include 
also a statement of the purposes for 
which the transfer of the license is re-
quested, the nature of the transaction 
necessitating or making desirable the 
transfer of the license, and an agree-
ment to limit access to Restricted 
Data pursuant to § 50.37. The Commis-
sion may require any person who sub-
mits an application for license pursu-
ant to the provisions of this section to 
file a written consent from the existing 
licensee or a certified copy of an order 
or judgment of a court of competent ju-
risdiction attesting to the person’s 
right (subject to the licensing require-
ments of the Act and these regulations) 
to possession of the facility involved. 

(c) After appropriate notice to inter-
ested persons, including the existing li-
censee, and observance of such proce-
dures as may be required by the Act or 
regulations or orders of the Commis-
sion, the Commission will approve an 
application for the transfer of a li-
cense, if the Commission determines: 
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(1) That the proposed transferee is 
qualified to be the holder of the li-
cense; and 

(2) That transfer of the license is oth-
erwise consistent with applicable pro-
visions of law, regulations, and orders 
issued by the Commission pursuant 
thereto. 

[26 FR 9546, Oct. 10, 1961, as amended at 35 FR 
19661, Dec. 29, 1970; 38 FR 3956, Feb. 9, 1973; 65 
FR 44660, July 19, 2000]

§ 50.81 Creditor regulations. 
(a) Pursuant to section 184 of the Act, 

the Commission consents, without in-
dividual application, to the creation of 
any mortgage, pledge, or other lien 
upon any production or utilization fa-
cility not owned by the United States 
which is the subject of a license or 
upon any leasehold or other interest in 
such facility: Provided:

(1) That the rights of any creditor so 
secured may be exercised only in com-
pliance with and subject to the same 
requirements and restrictions as would 
apply to the licensee pursuant to the 
provisions of the license, the Atomic 
Energy Act of 1954, as amended, and 
regulations issued by the Commission 
pursuant to said Act; and 

(2) That no creditor so secured may 
take possession of the facility pursuant 
to the provisions of this section prior 
to either the issuance of a license from 
the Commission authorizing such pos-
session or the transfer of the license. 

(b) Any creditor so secured may 
apply for transfer of the license cov-
ering such facility by filing an applica-
tion for transfer of the license pursu-
ant to § 50.80(b). The Commission will 
act upon such application pursuant to 
§ 50.80 (c). 

(c) Nothing contained in this regula-
tion shall be deemed to affect the 
means of acquiring, or the priority of, 
any tax lien or other lien provided by 
law. 

(d) As used in this section: (1) ‘‘Li-
cense’’ includes any license or con-
struction permit which may be issued 
by the Commission with regard to the 
facility; 

(2) ‘‘Creditor’’ includes, without im-
plied limitation, the trustee under any 
mortgage, pledge or lien on a facility 
made to secure any creditor, any trust-
ee or receiver of the facility appointed 

by a court of competent jurisdiction in 
any action brought for the benefit of 
any creditor secured by such mortgage, 
pledge or lien, any purchaser of such 
facility at the sale thereof upon fore-
closure of such mortgage, pledge, or 
lien or upon exercise of any power of 
sale contained therein, or any assignee 
of any such purchaser. 

[26 FR 9546, Oct. 10, 1961, as amended at 32 FR 
2562, Feb. 7, 1967]

§ 50.82 Termination of license. 
For power reactor licensees who, be-

fore the effective date of this rule, ei-
ther submitted a decommissioning plan 
for approval or possess an approved de-
commissioning plan, the plan is consid-
ered to be the PSDAR submittal re-
quired under paragraph (a)(4) of this 
section and the provisions of this sec-
tion apply accordingly. For power reac-
tor licensees whose decommissioning 
plan approval activities have been rel-
egated to notice of opportunity for a 
hearing under subpart G of 10 CFR part 
2, the public meeting convened and 90-
day delay of major decommissioning 
activities required in paragraphs 
(a)(4)(ii) and (a)(5) of this section shall 
not apply, and any orders arising from 
proceedings under subpart G of 10 CFR 
part 2 shall continue and remain in ef-
fect absent any orders from the Com-
mission. 

(a) For power reactor licensees— 
(1)(i) When a licensee has determined 

to permanently cease operations the li-
censee shall, within 30 days, submit a 
written certification to the NRC, con-
sistent with the requirements of 
§ 50.4(b)(8); 

(ii) Once fuel has been permanently 
removed from the reactor vessel, the li-
censee shall submit a written certifi-
cation to the NRC that meets the re-
quirements of § 50.4(b)(9) and; 

(iii) For licensees whose licenses 
have been permanently modified to 
allow possession but not operation of 
the facility, before the effective date of 
this rule, the certifications required in 
paragraphs (a)(1) (i)–(ii) of this section 
shall be deemed to have been sub-
mitted. 

(2) Upon docketing of the certifi-
cations for permanent cessation of op-
erations and permanent removal of fuel 
from the reactor vessel, or when a final 
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legally effective order to permanently 
cease operations has come into effect, 
the 10 CFR part 50 license no longer au-
thorizes operation of the reactor or em-
placement or retention of fuel into the 
reactor vessel. 

(3) Decommissioning will be com-
pleted within 60 years of permanent 
cessation of operations. Completion of 
decommissioning beyond 60 years will 
be approved by the Commission only 
when necessary to protect public 
health and safety. Factors that will be 
considered by the Commission in eval-
uating an alternative that provides for 
completion of decommissioning beyond 
60 years of permanent cessation of op-
erations include unavailability of 
waste disposal capacity and other site-
specific factors affecting the licensee’s 
capability to carry out decommis-
sioning, including presence of other nu-
clear facilities at the site. 

(4) (i) Prior to or within 2 years fol-
lowing permanent cessation of oper-
ations, the licensee shall submit a 
post-shutdown decommissioning activi-
ties report (PSDAR) to the NRC, and a 
copy to the affected State(s). The re-
port must include a description of the 
planned decommissioning activities 
along with a schedule for their accom-
plishment, an estimate of expected 
costs, and a discussion that provides 
the reasons for concluding that the en-
vironmental impacts associated with 
site-specific decommissioning activi-
ties will be bounded by appropriate pre-
viously issued environmental impact 
statements. 

(ii) The NRC shall notice receipt of 
the PSDAR and make the PSDAR 
available for public comment. The NRC 
shall also schedule a public meeting in 
the vicinity of the licensee’s facility 
upon receipt of the PSDAR. The NRC 
shall publish a notice in the FEDERAL 
REGISTER and in a forum, such as local 
newspapers, that is readily accessible 
to individuals in the vicinity of the 
site, announcing the date, time and lo-
cation of the meeting, along with a 
brief description of the purpose of the 
meeting. 

(5) Licensees shall not perform any 
major decommissioning activities, as 
defined in § 50.2, until 90 days after the 
NRC has received the licensee’s PSDAR 
submittal and until certifications of 

permanent cessation of operations and 
permanent removal of fuel from the re-
actor vessel, as required under 
§ 50.82(a)(1), have been submitted. 

(6) Licensees shall not perform any 
decommissioning activities, as defined 
in § 50.2, that— 

(i) Foreclose release of the site for 
possible unrestricted use; 

(ii) Result in significant environ-
mental impacts not previously re-
viewed; or 

(iii) Result in there no longer being 
reasonable assurance that adequate 
funds will be available for decommis-
sioning. 

(7) In taking actions permitted under 
§ 50.59 following submittal of the 
PSDAR, the licensee shall notify the 
NRC, in writing and send a copy to the 
affected State(s), before performing 
any decommissioning activity incon-
sistent with, or making any significant 
schedule change from, those actions 
and schedules described in the PSDAR, 
including changes that significantly in-
crease the decommissioning cost. 

(8)(i) Decommissioning trust funds 
may be used by licensees if— 

(A) The withdrawals are for expenses 
for legitimate decommissioning activi-
ties consistent with the definition of 
decommissioning in § 50.2; 

(B) The expenditure would not reduce 
the value of the decommissioning trust 
below an amount necessary to place 
and maintain the reactor in a safe stor-
age condition if unforeseen conditions 
or expenses arise and; 

(C) The withdrawals would not in-
hibit the ability of the licensee to com-
plete funding of any shortfalls in the 
decommissioning trust needed to en-
sure the availability of funds to ulti-
mately release the site and terminate 
the license. 

(ii) Initially, 3 percent of the generic 
amount specified in § 50.75 may be used 
for decommissioning planning. For li-
censees that have submitted the cer-
tifications required under § 50.82(a)(1) 
and commencing 90 days after the NRC 
has received the PSDAR, an additional 
20 percent may be used. A site-specific 
decommissioning cost estimate must 
be submitted to the NRC prior to the 
licensee using any funding in excess of 
these amounts. 
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(iii) Within 2 years following perma-
nent cessation of operations, if not al-
ready submitted, the licensee shall sub-
mit a site-specific decommissioning 
cost estimate. 

(iv) For decommissioning activities 
that delay completion of decommis-
sioning by including a period of storage 
or surveillance, the licensee shall pro-
vide a means of adjusting cost esti-
mates and associated funding levels 
over the storage or surveillance period. 

(9) All power reactor licensees must 
submit an application for termination 
of license. The application for termi-
nation of license must be accompanied 
or preceded by a license termination 
plan to be submitted for NRC approval. 

(i) The license termination plan must 
be a supplement to the FSAR or equiv-
alent and must be submitted at least 2 
years before termination of the license 
date. 

(ii) The license termination plan 
must include— 

(A) A site characterization; 
(B) Identification of remaining dis-

mantlement activities; 
(C) Plans for site remediation; 
(D) Detailed plans for the final radi-

ation survey; 
(E) A description of the end use of 

the site, if restricted; 
(F) An updated site-specific estimate 

of remaining decommissioning costs; 
and 

(G) A supplement to the environ-
mental report, pursuant to § 51.53, de-
scribing any new information or sig-
nificant environmental change associ-
ated with the licensee’s proposed ter-
mination activities. 

(iii) The NRC shall notice receipt of 
the license termination plan and make 
the license termination plan available 
for public comment. The NRC shall 
also schedule a public meeting in the 
vicinity of the licensee’s facility upon 
receipt of the license termination plan. 
The NRC shall publish a notice in the 
FEDERAL REGISTER and in a forum, 
such as local newspapers, which is 
readily accessible to individuals in the 
vicinity of the site, announcing the 
date, time and location of the meeting, 
along with a brief description of the 
purpose of the meeting. 

(10) If the license termination plan 
demonstrates that the remainder of de-

commissioning activities will be per-
formed in accordance with the regula-
tions in this chapter, will not be inim-
ical to the common defense and secu-
rity or to the health and safety of the 
public, and will not have a significant 
effect on the quality of the environ-
ment and after notice to interested 
persons, the Commission shall approve 
the plan, by license amendment, sub-
ject to such conditions and limitations 
as it deems appropriate and necessary 
and authorize implementation of the 
license termination plan. 

(11) The Commission shall terminate 
the license if it determines that— 

(i) The remaining dismantlement has 
been performed in accordance with the 
approved license termination plan, and 

(ii) The terminal radiation survey 
and associated documentation dem-
onstrates that the facility and site are 
suitable for release in accordance with 
the criteria for decommissioning in 10 
CFR part 20, subpart E. 

(b) For non-power reactor licensees— 
(1) A licensee that permanently 

ceases operations must make applica-
tion for license termination within 2 
years following permanent cessation of 
operations, and in no case later than 1 
year prior to expiration of the oper-
ating license. Each application for ter-
mination of a license must be accom-
panied or preceded by a proposed de-
commissioning plan. The contents of 
the decommissioning plan are specified 
in paragraph (b)(4) of this section. 

(2) For decommissioning plans in 
which the major dismantlement activi-
ties are delayed by first placing the fa-
cility in storage, planning for these de-
layed activities may be less detailed. 
Updated detailed plans must be sub-
mitted and approved prior to the start 
of these activities. 

(3) For decommissioning plans that 
delay completion of decommissioning 
by including a period of storage or sur-
veillance, the licensee shall provide 
that— 

(i) Funds needed to complete decom-
missioning be placed into an account 
segregated from the licensee’s assets 
and outside the licensee’s administra-
tive control during the storage or sur-
veillance period, or a surety method or 
fund statement of intent be maintained 
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in accordance with the criteria of 
§ 50.75(e); and 

(ii) Means be included for adjusting 
cost estimates and associated funding 
levels over the storage or surveillance 
period. 

(4) The proposed decommissioning 
plan must include— 

(i) The choice of the alternative for 
decommissioning with a description of 
activities involved. An alternative is 
acceptable if it provides for completion 
of decommissioning without signifi-
cant delay. Consideration will be given 
to an alternative which provides for de-
layed completion of decommissioning 
only when necessary to protect the 
public health and safety. Factors to be 
considered in evaluating an alternative 
which provides for delayed completion 
of decommissioning include unavail-
ability of waste disposal capacity and 
other site-specific factors affecting the 
licensee’s capability to carry out de-
commissioning, including the presence 
of other nuclear facilities at the site. 

(ii) A description of the controls and 
limits on procedures and equipment to 
protect occupational and public health 
and safety; 

(iii) A description of the planned 
final radiation survey; 

(iv) An updated cost estimate for the 
chosen alternative for decommis-
sioning, comparison of that estimate 
with present funds set aside for decom-
missioning, and plan for assuring the 
availability of adequate funds for com-
pletion of decommissioning; and 

(v) A description of technical speci-
fications, quality assurance provisions 
and physical security plan provisions 
in place during decommissioning. 

(5) If the decommissioning plan dem-
onstrates that the decommissioning 
will be performed in accordance with 
the regulations in this chapter and will 
not be inimical to the common defense 
and security or to the health and safe-
ty of the public, and after notice to in-
terested persons, the Commission will 
approve, by amendment, the plan sub-
ject to such conditions and limitations 
as it deems appropriate and necessary. 
The approved decommissioning plan 
will be a supplement to the Safety 
Analysis report or equivalent. 

(6) The Commission will terminate 
the license if it determines that— 

(i) The decommissioning has been 
performed in accordance with the ap-
proved decommissioning plan, and 

(ii) The terminal radiation survey 
and associated documentation dem-
onstrate that the facility and site are 
suitable for release in accordance with 
the criteria for decommissioning in 10 
CFR part 20, subpart E. 

(c) For a facility that has perma-
nently ceased operation before the ex-
piration of its license, the collection 
period for any shortfall of funds will be 
determined, upon application by the li-
censee, on a case-by-case basis taking 
into account the specific financial situ-
ation of each licensee. 

[61 FR 39301, July 29, 1996, as amended at 62 
FR 39091, July 21, 1997]

AMENDMENT OF LICENSE OR CONSTRUC-
TION PERMIT AT REQUEST OF HOLDER

§ 50.90 Application for amendment of 
license or construction permit. 

Whenever a holder of a license or 
construction permit desires to amend 
the license (including the Technical 
Specifications incorporated into the li-
cense) or permit, application for an 
amendment must be filed with the 
Commission, as specified in § 50.4, fully 
describing the changes desired, and fol-
lowing as far as applicable, the form 
prescribed for original applications. 

[64 FR 53614, Oct. 4, 1999]

EFFECTIVE DATE NOTE: See 64 FR 53582, 
Oct. 4, 1999, for effectiveness of § 50.90.

§ 50.91 Notice for public comment; 
State consultation. 

The Commission will use the fol-
lowing procedures for an application 
requesting an amendment to an oper-
ating license for a facility licensed 
under § 50.21(b) or § 50.22 or for a testing 
facility, except for amendments sub-
ject to hearings governed by §§ 2.1201–
2.1263 of this chapter. For amendments 
subject to §§ 2.1201–2.1263 of this chap-
ter, the following procedures will apply 
only to the extent specifically ref-
erenced in § 2.1205 (c) and (d) of this 
chapter: 
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(a) Notice for public comment. (1) At 
the time a licensee requests an amend-
ment, it must provide to the Commis-
sion, in accordance with the distribu-
tion requirements specified in § 50.4, its 
analysis about the issue of no signifi-
cant hazards consideration using the 
standards in § 50.92. 

(2)(i) The Commission may publish in 
the FEDERAL REGISTER under § 2.105 an 
individual notice of proposed action for 
an amendment for which it makes a 
proposed determination that no signifi-
cant hazards consideration is involved, 
or, at least once every 30 days, publish 
a periodic FEDERAL REGISTER notice of 
proposed actions which identifies each 
amendment issued and each amend-
ment proposed to be issued since the 
last such periodic notice, or it may 
publish both such notices. 

(ii) For each amendment proposed to 
be issued, the notice will (A) contain 
the staff’s proposed determination, 
under the standards in § 50.92, (B) pro-
vide a brief description of the amend-
ment and of the facility involved, (C) 
solicit public comments on the pro-
posed determination, and (D) provide 
for a 30-day comment period. 

(iii) The comment period will begin 
on the day after the date of the publi-
cation of the first notice, and, nor-
mally, the amendment will not be 
granted until after this comment pe-
riod expires. 

(3) The Commission may inform the 
public about the final disposition of an 
amendment request for which it has 
made a proposed determination of no 
significant hazards consideration ei-
ther by issuing an individual notice of 
issuance under § 2.106 of this chapter or 
by publishing such a notice in its peri-
odic system of FEDERAL REGISTER no-
tices. In either event, it will not make 
and will not publish a final determina-
tion on no significant hazards consider-
ation, unless it receives a request for a 
hearing on that amendment request. 

(4) Where the Commission makes a 
final determination that no significant 
hazards consideration is involved and 
that the amendment should be issued, 
the amendment will be effective upon 
issuance, even if adverse public com-
ments have been received and even if 
an interested person meeting the provi-
sions for intervention called for in 

§ 2.714 of this chapter has filed a re-
quest for a hearing. The Commission 
need hold any required hearing only 
after it issues an amendment, unless it 
determines that a significant hazards 
consideration is involved in which case 
the Commission will provide an oppor-
tunity for a prior hearing. 

(5) Where the Commission finds that 
an emergency situation exists, in that 
failure to act in a timely way would re-
sult in derating or shutdown of a nu-
clear power plant, or in prevention of 
either resumption of operation or of in-
crease in power output up to the 
plant’s licensed power level, it may 
issue a license amendment involving 
no significant hazards consideration 
without prior notice and opportunity 
for a hearing or for public comment. In 
such a situation, the Commission will 
not publish a notice of proposed deter-
mination on no significant hazards 
consideration, but will publish a notice 
of issuance under § 2.106 of this chapter, 
providing for opportunity for a hearing 
and for public comment after issuance. 
The Commission expects its licensees 
to apply for license amendments in 
timely fashion. It will decline to dis-
pense with notice and comment on the 
determination of no significant hazards 
consideration if it determines that the 
licensee has abused the emergency pro-
vision by failing to make timely appli-
cation for the amendment and thus 
itself creating the emergency. When-
ever an emergency situation exists, a 
licensee requesting an amendment 
must explain why this emergency situ-
ation occurred and why it could not 
avoid this situation, and the Commis-
sion will assess the licensee’s reasons 
for failing to file an application suffi-
ciently in advance of that event. 

(6) Where the Commission finds that 
exigent circumstances exist, in that a 
licensee and the Commission must act 
quickly and that time does not permit 
the Commission to publish a FEDERAL 
REGISTER notice allowing 30 days for 
prior public comment, and it also de-
termines that the amendment involves 
no significant hazards considerations, 
it: 

(i)(A) Will either issue a FEDERAL 
REGISTER notice providing notice of an 
opportunity for hearing and allowing 
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at least two weeks from the date of the 
notice for prior public comment; or 

(B) Will use local media to provide 
reasonable notice to the public in the 
area surrounding a licensee’s facility of 
the licensee’s amendment and of its 
proposed determination as described in 
paragraph (a)(2) of this section, con-
sulting with the licensee on the pro-
posed media release and on the geo-
graphical area of its coverage; 

(ii) Will provide for a reasonable op-
portunity for the public to comment, 
using its best efforts to make available 
to the public whatever means of com-
munication it can for the public to re-
spond quickly, and, in the case of tele-
phone comments, have these comments 
recorded or transcribed, as necessary 
and appropriate; 

(iii) When it has issued a local media 
release, may inform the licensee of the 
public’s comments, as necessary and 
appropriate; 

(iv) Will publish a notice of issuance 
under § 2.106; 

(v) Will provide a hearing after 
issuance, if one has been requested by a 
person who satisfies the provisions for 
intervention called for in § 2.714 of this 
chapter; 

(vi) Will require the licensee to ex-
plain the exigency and why the li-
censee cannot avoid it, and use its nor-
mal public notice and comment proce-
dures in paragraph (a)(2) of this section 
if it determines that the licensee has 
failed to use its best efforts to make a 
timely application for the amendment 
in order to create the exigency and to 
take advantage of this procedure. 

(7) Where the Commission finds that 
significant hazards considerations are 
involved, it will issue a FEDERAL REG-
ISTER notice providing an opportunity 
for a prior hearing even in an emer-
gency situation, unless it finds an im-
minent danger to the health or safety 
of the public, in which case it will issue 
an appropriate order or rule under 10 
CFR part 2. 

(b) State consultation. (1) At the time 
a licensee requests an amendment, it 
must notify the State in which its fa-
cility is located of its request by pro-
viding that State with a copy of its ap-
plication and its reasoned analysis 
about no significant hazards consider-
ations and indicate on the application 

that it has done so. (The Commission 
will make available to the licensee the 
name of the appropriate State official 
designated to receive such amend-
ments.) 

(2) The Commission will advise the 
State of its proposed determination 
about no significant hazards consider-
ation normally by sending it a copy of 
the FEDERAL REGISTER notice. 

(3) The Commission will make avail-
able to the State official designated to 
consult with it about its proposed de-
termination the names of the Project 
Manager or other NRC personnel it des-
ignated to consult with the State. The 
Commission will consider any com-
ments of that State official. If it does 
not hear from the State in a timely 
manner, it will consider that the State 
has no interest in its determination; 
nonetheless, to ensure that the State is 
aware of the application, before it 
issues the amendment, it will make a 
good faith effort to telephone that offi-
cial. (Inability to consult with a re-
sponsible State official following good 
faith attempts will not prevent the 
Commission from making effective a li-
cense amendment involving no signifi-
cant hazards consideration.) 

(4) The Commission will make a good 
faith attempt to consult with the State 
before it issues a license amendment 
involving no significant hazards con-
sideration. If, however, it does not have 
time to use its normal consultation 
procedures because of an emergency 
situation, it will attempt to telephone 
the appropriate State official. (Inabil-
ity to consult with a responsible State 
official following good faith attempts 
will not prevent the Commission from 
making effective a license amendment 
involving no significant hazards con-
sideration, if the Commission deems it 
necessary in an emergency situation.) 

(5) After the Commission issues the 
requested amendment, it will send a 
copy of its determination to the State. 

(c) Caveats about State consultation. (1) 
The State consultation procedures in 
paragraph (b) of this section do not 
give the State a right: 

(i) To veto the Commission’s pro-
posed or final determination; 

(ii) To a hearing on the determina-
tion before the amendment becomes ef-
fective; or 
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(iii) To insist upon a postponement of 
the determination or upon issuance of 
the amendment. 

(2) These procedures do not alter 
present provisions of law that reserve 
to the Commission exclusive responsi-
bility for setting and enforcing radio-
logical health and safety requirements 
for nuclear power plants. 

[51 FR 7765, Mar. 6, 1986, as amended at 51 FR 
40310, Nov. 6, 1986; 61 FR 39303, July 29, 1996]

§ 50.92 Issuance of amendment. 
(a) In determining whether an 

amendment to a license or construc-
tion permit will be issued to the appli-
cant, the Commission will be guided by 
the considerations which govern the 
issuance of initial licenses or construc-
tion permits to the extent applicable 
and appropriate. If the application in-
volves the material alteration of a li-
censed facility, a construction permit 
will be issued before the issuance of the 
amendment to the license. If the 
amendment involves a significant haz-
ards consideration, the Commission 
will give notice of its proposed action 
(1) pursuant to § 2.105 of this chapter 
before acting thereon and (2) as soon as 
practicable after the application has 
been docketed. 

(b) The Commission will be particu-
larly sensitive to a license amendment 
request that involves irreversible con-
sequences (such as one that permits a 
significant increase in the amount of 
effluents or radiation emitted by a nu-
clear power plant). 

(c) The Commission may make a 
final determination, pursuant to the 
procedures in § 50.91, that a proposed 
amendment to an operating license for 
a facility licensed under § 50.21(b) or 
§ 50.22 or for a testing facility involves 
no significant hazards consideration, if 
operation of the facility in accordance 
with the proposed amendment would 
not: 

(1) Involve a significant increase in 
the probability or consequences of an 
accident previously evaluated; or 

(2) Create the possibility of a new or 
different kind of accident from any ac-
cident previously evaluated; or 

(3) Involve a significant reduction in 
a margin of safety. 

[51 FR 7767, Mar. 6, 1986]

REVOCATION, SUSPENSION, MODIFICA-
TION, AMENDMENT OF LICENSES AND 
CONSTRUCTION PERMITS, EMERGENCY 
OPERATIONS BY THE COMMISSION

§ 50.100 Revocation, suspension, modi-
fication of licenses and construc-
tion permits for cause. 

A license or construction permit may 
be revoked, suspended, or modified, in 
whole or in part, for any material false 
statement in the application for li-
cense or in the supplemental or other 
statement of fact required of the appli-
cant; or because of conditions revealed 
by the application for license or state-
ment of fact or any report, record, in-
spection, or other means, which would 
warrant the Commission to refuse to 
grant a license on an original applica-
tion (other than those relating to 
§§ 50.51, 50.42(a), and 50.43(b) of this 
part); or for failure to construct or op-
erate a facility in accordance with the 
terms of the construction permit or li-
cense, provided that failure to make 
timely completion of the proposed con-
struction or alteration of a facility 
under a construction permit shall be 
governed by the provisions of § 50.55(b); 
or for violation of, or failure to ob-
serve, any of the terms and provisions 
of the act, regulations, license, permit, 
or order of the Commission.

§ 50.101 Retaking possession of special 
nuclear material. 

Upon revocation of a license, the 
Commission may immediately cause 
the retaking of possession of all special 
nuclear material held by the licensee. 

[21 FR 355, Jan. 19, 1956, as amended at 40 FR 
8790, Mar. 3, 1975]

§ 50.102 Commission order for oper-
ation after revocation. 

Whenever the Commission finds that 
the public convenience and necessity, 
or the Department finds that the pro-
duction program of the Department re-
quires continued operation of a produc-
tion or utilization facility, the license 
for which has been revoked, the Com-
mission may, after consultation with 
the appropriate federal or state regu-
latory agency having jurisdiction, 
order that possession be taken of such 
facility and that it be operated for a 
period of time as, in the judgment of 
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the Commission, the public conven-
ience and necessity or the production 
program of the Department may re-
quire, or until a license for operation of 
the facility shall become effective. 
Just compensation shall be paid for the 
use of the facility. 

[40 FR 8790, Mar. 3, 1975]

§ 50.103 Suspension and operation in 
war or national emergency. 

(a) Whenever Congress declares that 
a state of war or national emergency 
exists, the Commission, if it finds it 
necessary to the common defense and 
security, may, 

(1) Suspend any license it has issued. 
(2) Cause the recapture of special nu-

clear material. 
(3) Order the operation of any li-

censed facility. 
(4) Order entry into any plant or fa-

cility in order to recapture special nu-
clear material or to operate the facil-
ity. 

(b) Just compensation shall be paid 
for any damages caused by recapture of 
special nuclear material or by oper-
ation of any facility, pursuant to this 
section. 

[21 FR 355, Jan. 19, 1956, as amended at 35 FR 
11416, July 17, 1970; 40 FR 8790, Mar. 3, 1975]

BACKFITTING

§ 50.109 Backfitting. 
(a)(1) Backfitting is defined as the 

modification of or addition to systems, 
structures, components, or design of a 
facility; or the design approval or man-
ufacturing license for a facility; or the 
procedures or organization required to 
design, construct or operate a facility; 
any of which may result from a new or 
amended provision in the Commission 
rules or the imposition of a regulatory 
staff position interpreting the Commis-
sion rules that is either new or dif-
ferent from a previously applicable 
staff position after: 

(i) The date of issuance of the con-
struction permit for the facility for fa-
cilities having construction permits 
issued after October 21, 1985; or 

(ii) Six months before the date of 
docketing of the operating license ap-
plication for the facility for facilities 
having construction permits issued be-
fore October 21, 1985; or 

(iii) The date of issuance of the oper-
ating license for the facility for facili-
ties having operating licenses; or 

(iv) The date of issuance of the design 
approval under appendix M, N, or O of 
part 52. 

(2) Except as provided in paragraph 
(a)(4) of this section, the Commission 
shall require a systematic and docu-
mented analysis pursuant to paragraph 
(c) of this section for backfits which it 
seeks to impose. 

(3) Except as provided in paragraph 
(a)(4) of this section, the Commission 
shall require the backfitting of a facil-
ity only when it determines, based on 
the analysis described in paragraph (c) 
of this section, that there is a substan-
tial increase in the overall protection 
of the public health and safety or the 
common defense and security to be de-
rived from the backfit and that the di-
rect and indirect costs of implementa-
tion for that facility are justified in 
view of this increased protection. 

(4) The provisions of paragraphs (a)(2) 
and (a)(3) of this section are inappli-
cable and, therefore, backfit analysis is 
not required and the standards in para-
graph (a)(3) of this section do not apply 
where the Commission or staff, as ap-
propriate, finds and declares, with ap-
propriated documented evaluation for 
its finding, either: 

(i) That a modification is necessary 
to bring a facility into compliance 
with a license or the rules or orders of 
the Commission, or into conformance 
with written commitments by the li-
censee; or 

(ii) That regulatory action is nec-
essary to ensure that the facility pro-
vides adequate protection to the health 
and safety of the public and is in ac-
cord with the common defense and se-
curity; or 

(iii) That the regulatory action in-
volves defining or redefining what level 
of protection to the public health and 
safety or common defense and security 
should be regarded as adequate. 

(5) The Commission shall always re-
quire the backfitting of a facility if it 
determines that such regulatory action 
is necessary to ensure that the facility 
provides adequate protection to the 
health and safety of the public and is 
in accord with the common defense and 
security. 
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(6) The documented evaluation re-
quired by paragraph (a)(4) of this sec-
tion shall include a statement of the 
objectives of and reasons for the modi-
fication and the basis for invoking the 
exception. If immediately effective reg-
ulatory action is required, then the 
documented evaluation may follow 
rather than precede the regulatory ac-
tion. 

(7) If there are two or more ways to 
achieve compliance with a license or 
the rules or orders of the Commission, 
or with written licensee commitments, 
or there are two or more ways to reach 
a level of protection which is adequate, 
then ordinarily the applicant or li-
censee is free to choose the way which 
best suits its purposes. However, 
should it be necessary or appropriate 
for the Commission to prescribe a spe-
cific way to comply with its require-
ments or to achieve adequate protec-
tion, then cost may be a factor in se-
lecting the way, provided that the ob-
jective of compliance or adequate pro-
tection is met. 

(b) Paragraph (a)(3) of this section 
shall not apply to backfits imposed 
prior to October 21, 1985. 

(c) In reaching the determination re-
quired by paragraph (a)(3) of this sec-
tion, the Commission will consider how 
the backfit should be scheduled in light 
of other ongoing regulatory activities 
at the facility and, in addition, will 
consider information available con-
cerning any of the following factors as 
may be appropriate and any other in-
formation relevant and material to the 
proposed backfit: 

(1) Statement of the specific objec-
tives that the proposed backfit is de-
signed to achieve; 

(2) General description of the activity 
that would be required by the licensee 
or applicant in order to complete the 
backfit; 

(3) Potential change in the risk to 
the public from the accidental off-site 
release of radioactive material; 

(4) Potential impact on radiological 
exposure of facility employees; 

(5) Installation and continuing costs 
associated with the backfit, including 
the cost of facility downtime or the 
cost of construction delay; 

(6) The potential safety impact of 
changes in plant or operational com-

plexity, including the relationship to 
proposed and existing regulatory re-
quirements; 

(7) The estimated resource burden on 
the NRC associated with the proposed 
backfit and the availability of such re-
sources; 

(8) The potential impact of dif-
ferences in facility type, design or age 
on the relevancy and practicality of 
the proposed backfit; 

(9) Whether the proposed backfit is 
interim or final and, if interim, the jus-
tification for imposing the proposed 
backfit on an interim basis. 

(d) No licensing action will be with-
held during the pendency of backfit 
analyses required by the Commission’s 
rules. 

(e) The Executive Director for Oper-
ations shall be responsible for imple-
mentation of this section, and all anal-
yses required by this section shall be 
approved by the Executive Director for 
Operations or his designee. 

[53 FR 20610, June 6, 1988, as amended at 54 
FR 15398, Apr. 18, 1989]

ENFORCEMENT

§ 50.110 Violations. 

(a) The Commission may obtain an 
injunction or other court order to pre-
vent a violation of the provisions of— 

(1) The Atomic Energy Act of 1954, as 
amended; 

(2) Title II of the Energy Reorganiza-
tion Act of 1974, as amended; or 

(3) A regulation or order issued pur-
suant to those Acts. 

(b) The Commission may obtain a 
court order for the payment of a civil 
penalty imposed under Section 234 of 
the Atomic Energy Act: 

(1) For violations of— 
(i) Sections 53, 57, 62, 63, 81, 82, 101, 

103, 104, 107, or 109 of the Atomic En-
ergy Act of 1954, as amended; 

(ii) Section 206 of the Energy Reorga-
nization Act; 

(iii) Any rule, regulation, or order 
issued pursuant to the sections speci-
fied in paragraph (b)(1)(i) of this sec-
tion; 

(iv) Any term, condition, or limita-
tion of any license issued under the 
sections specified in paragraph (b)(1)(i) 
of this section. 
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(2) For any violation for which a li-
cense may be revoked under section 186 
of the Atomic Energy Act of 1954, as 
amended. 

[57 FR 55075, Nov. 24, 1992]

§ 50.111 Criminal penalties. 
(a) Section 223 of the Atomic Energy 

Act of 1954, as amended, provides for 
criminal sanctions for willful violation 
of, attempted violation of, or con-
spiracy to violate, any regulation 
issued under sections 161b, 161i, or 161o 
of the Act. For purposes of section 223, 
all the regulations in part 50 are issued 
under one or more of sections 161b, 161i, 
or 161o, except for the sections listed in 
paragraph (b) of this section. 

(b) The regulations in 10 CFR part 50 
that are not issued under sections 161b, 
161i, or 161o for the purposes of section 
223 are as follows: §§ 50.1, 50.2, 50.3, 50.4, 
50.8, 50.11, 50.12, 50.13, 50.20, 50.21, 50.22, 
50.23, 50.30, 50.31, 50.32, 50.33, 50.34a, 
50.35, 50.36b, 50.37, 50.38, 50.39, 50.40, 
50.41, 50.42, 50.43, 50.45, 50.50, 50.51, 50.52, 
50.53, 50.56, 50.57, 50.58, 50.81, 50.90, 50.91, 
50.92, 50.100, 50.101, 50.102, 50.103, 50.109, 
50.110, 50.111. 

[57 FR 55075, Nov. 24, 1992, as amended at 61 
FR 39303, July 29, 1996]

§ 50.120 Training and qualification of 
nuclear power plant personnel. 

(a) Applicability. The requirements of 
this section apply to each applicant for 
(applicant) and each holder of an oper-
ating license (licensee) for a nuclear 
power plant of the type specified in 
§ 50.21(b) or § 50.22. 

(b) Requirements. (1) Each nuclear 
power plant applicant, by November 22, 
1993 or 18 months prior to fuel load, 
whichever is later, and each nuclear 
power plant licensee, by November 22, 
1993 shall establish, implement, and 
maintain a training program derived 
from a systems approach to training as 
defined in 10 CFR 55.4. The training 
program must provide for the training 
and qualification of the following cat-
egories of nuclear power plant per-
sonnel: 

(i) Non-licensed operator. 
(ii) Shift supervisor. 
(iii) Shift technical advisor. 
(iv) Instrument and control techni-

cian. 

(v) Electrical maintenance personnel. 
(vi) Mechanical maintenance per-

sonnel. 
(vii) Radiological protection techni-

cian. 
(viii) Chemistry technician. 
(ix) Engineering support personnel. 
(2) The training program must incor-

porate the instructional requirements 
necessary to provide qualified per-
sonnel to operate and maintain the fa-
cility in a safe manner in all modes of 
operation. The training program must 
be developed so as to be in compliance 
with the facility license, including all 
technical specifications and applicable 
regulations. The training program 
must be periodically evaluated and re-
vised as appropriate to reflect industry 
experience as well as changes to the fa-
cility, procedures, regulations, and 
quality assurance requirements. The 
training program must be periodically 
reviewed by licensee management for 
effectiveness. Sufficient records must 
be maintained by the licensee to main-
tain program integrity and kept avail-
able for NRC inspection to verify the 
adequacy of the program. 

[58 FR 21912, Apr. 26, 1993; 58 FR 39092, July 
21, 1993]

APPENDIX A TO PART 50—GENERAL DE-
SIGN CRITERIA FOR NUCLEAR POWER 
PLANTS 
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INTRODUCTION 

Pursuant to the provisions of § 50.34, an ap-
plication for a construction permit must in-
clude the principal design criteria for a pro-
posed facility. The principal design criteria 
establish the necessary design, fabrication, 
construction, testing, and performance re-
quirements for structures, systems, and com-
ponents important to safety; that is, struc-
tures, systems, and components that provide 
reasonable assurance that the facility can be 
operated without undue risk to the health 
and safety of the public. 

These General Design Criteria establish 
minimum requirements for the principal de-
sign criteria for water-cooled nuclear power 
plants similar in design and location to 
plants for which construction permits have 
been issued by the Commission. The General 
Design Criteria are also considered to be gen-
erally applicable to other types of nuclear 
power units and are intended to provide 
guidance in establishing the principal design 
criteria for such other units. 

The development of these General Design 
Criteria is not yet complete. For example, 
some of the definitions need further amplifi-
cation. Also, some of the specific design re-
quirements for structures, systems, and com-
ponents important to safety have not as yet 
been suitably defined. Their omission does 
not relieve any applicant from considering 
these matters in the design of a specific fa-
cility and satisfying the necessary safety re-
quirements. These matters include: 

(1) Consideration of the need to design 
against single failures of passive components 
in fluid systems important to safety. (See 
Definition of Single Failure.) 

(2) Consideration of redundancy and diver-
sity requirements for fluid systems impor-
tant to safety. A ‘‘system’’ could consist of a 
number of subsystems each of which is sepa-
rately capable of performing the specified 
system safety function. The minimum ac-
ceptable redundancy and diversity of sub-
systems and components within a sub-
system, and the required interconnection 
and independence of the subsystems have not 
yet been developed or defined. (See Criteria 
34, 35, 38, 41, and 44.) 

(3) Consideration of the type, size, and ori-
entation of possible breaks in components of 
the reactor coolant pressure boundary in de-
termining design requirements to suitably 
protect against postulated loss-of-coolant 
accidents. (See Definition of Loss of Coolant 
Accidents.) 

(4) Consideration of the possibility of sys-
tematic, nonrandom, concurrent failures of 
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1 Further details relating to the type, size, 
and orientation of postulated breaks in spe-
cific components of the reactor coolant pres-
sure boundary are under development.

2 Single failures of passive components in 
electric systems should be assumed in de-
signing against a single failure. The condi-
tions under which a single failure of a pas-
sive component in a fluid system should be 

considered in designing the system against a 
single failure are under development.

redundant elements in the design of protec-
tion systems and reactivity control systems. 
(See Criteria 22, 24, 26, and 29.) 

It is expected that the criteria will be aug-
mented and changed from time to time as 
important new requirements for these and 
other features are developed. 

There will be some water-cooled nuclear 
power plants for which the General Design 
Criteria are not sufficient and for which ad-
ditional criteria must be identified and satis-
fied in the interest of public safety. In par-
ticular, it is expected that additional or dif-
ferent criteria will be needed to take into ac-
count unusual sites and environmental con-
ditions, and for water-cooled nuclear power 
units of advanced design. Also, there may be 
water-cooled nuclear power units for which 
fulfillment of some of the General Design 
Criteria may not be necessary or appro-
priate. For plants such as these, departures 
from the General Design Criteria must be 
identified and justified. 

DEFINITIONS AND EXPLANATIONS 

Nuclear power unit. A nuclear power unit 
means a nuclear power reactor and associ-
ated equipment necessary for electric power 
generation and includes those structures, 
systems, and components required to provide 
reasonable assurance the facility can be op-
erated without undue risk to the health and 
safety of the public. 

Loss of coolant accidents. Loss of coolant ac-
cidents mean those postulated accidents that 
result from the loss of reactor coolant at a 
rate in excess of the capability of the reactor 
coolant makeup system from breaks in the 
reactor coolant pressure boundary, up to and 
including a break equivalent in size to the 
double-ended rupture of the largest pipe of 
the reactor coolant system. 1

Single failure. A single failure means an oc-
currence which results in the loss of capa-
bility of a component to perform its intended 
safety functions. Multiple failures resulting 
from a single occurrence are considered to be 
a single failure. Fluid and electric systems 
are considered to be designed against an as-
sumed single failure if neither (1) a single 
failure of any active component (assuming 
passive components function properly) nor 
(2) a single failure of a passive component 
(assuming active components function prop-
erly), results in a loss of the capability of the 
system to perform its safety functions. 2

Anticipated operational occurrences. Antici-
pated operational occurrences mean those 
conditions of normal operation which are ex-
pected to occur one or more times during the 
life of the nuclear power unit and include but 
are not limited to loss of power to all recir-
culation pumps, tripping of the turbine gen-
erator set, isolation of the main condenser, 
and loss of all offsite power. 

CRITERIA 

I. Overall Requirements 

Criterion 1—Quality standards and records. 
Structures, systems, and components impor-
tant to safety shall be designed, fabricated, 
erected, and tested to quality standards com-
mensurate with the importance of the safety 
functions to be performed. Where generally 
recognized codes and standards are used, 
they shall be identified and evaluated to de-
termine their applicability, adequacy, and 
sufficiency and shall be supplemented or 
modified as necessary to assure a quality 
product in keeping with the required safety 
function. A quality assurance program shall 
be established and implemented in order to 
provide adequate assurance that these struc-
tures, systems, and components will satisfac-
torily perform their safety functions. Appro-
priate records of the design, fabrication, 
erection, and testing of structures, systems, 
and components important to safety shall be 
maintained by or under the control of the 
nuclear power unit licensee throughout the 
life of the unit. 

Criterion 2—Design bases for protection 
against natural phenomena. Structures, sys-
tems, and components important to safety 
shall be designed to withstand the effects of 
natural phenomena such as earthquakes, tor-
nadoes, hurricanes, floods, tsunami, and 
seiches without loss of capability to perform 
their safety functions. The design bases for 
these structures, systems, and components 
shall reflect: (1) Appropriate consideration of 
the most severe of the natural phenomena 
that have been historically reported for the 
site and surrounding area, with sufficient 
margin for the limited accuracy, quantity, 
and period of time in which the historical 
data have been accumulated, (2) appropriate 
combinations of the effects of normal and ac-
cident conditions with the effects of the nat-
ural phenomena and (3) the importance of 
the safety functions to be performed. 

Criterion 3—Fire protection. Structures, sys-
tems, and components important to safety 
shall be designed and located to minimize, 
consistent with other safety requirements, 
the probability and effect of fires and explo-
sions. Noncombustible and heat resistant 
materials shall be used wherever practical 
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throughout the unit, particularly in loca-
tions such as the containment and control 
room. Fire detection and fighting systems of 
appropriate capacity and capability shall be 
provided and designed to minimize the ad-
verse effects of fires on structures, systems, 
and components important to safety. Fire-
fighting systems shall be designed to assure 
that their rupture or inadvertent operation 
does not significantly impair the safety ca-
pability of these structures, systems, and 
components. 

Criterion 4—Environmental and dynamic ef-
fects design bases. Structures, systems, and 
components important to safety shall be de-
signed to accommodate the effects of and to 
be compatible with the environmental condi-
tions associated with normal operation, 
maintenance, testing, and postulated acci-
dents, including loss-of-coolant accidents. 
These structures, systems, and components 
shall be appropriately protected against dy-
namic effects, including the effects of mis-
siles, pipe whipping, and discharging fluids, 
that may result from equipment failures and 
from events and conditions outside the nu-
clear power unit. However, dynamic effects 
associated with postulated pipe ruptures in 
nuclear power units may be excluded from 
the design basis when analyses reviewed and 
approved by the Commission demonstrate 
that the probability of fluid system piping 
rupture is extremely low under conditions 
consistent with the design basis for the pip-
ing. 

Criterion 5—Sharing of structures, systems, 
and components. Structures, systems, and 
components important to safety shall not be 
shared among nuclear power units unless it 
can be shown that such sharing will not sig-
nificantly impair their ability to perform 
their safety functions, including, in the 
event of an accident in one unit, an orderly 
shutdown and cooldown of the remaining 
units. 

II. Protection by Multiple Fission Product 
Barriers 

Criterion 10—Reactor design. The reactor 
core and associated coolant, control, and 
protection systems shall be designed with 
appropriate margin to assure that specified 
acceptable fuel design limits are not exceed-
ed during any condition of normal operation, 
including the effects of anticipated oper-
ational occurrences. 

Criterion 11—Reactor inherent protection. 
The reactor core and associated coolant sys-
tems shall be designed so that in the power 
operating range the net effect of the prompt 
inherent nuclear feedback characteristics 
tends to compensate for a rapid increase in 
reactivity. 

Criterion 12—Suppression of reactor power os-
cillations. The reactor core and associated 
coolant, control, and protection systems 
shall be designed to assure that power oscil-

lations which can result in conditions ex-
ceeding specified acceptable fuel design lim-
its are not possible or can be reliably and 
readily detected and suppressed. 

Criterion 13—Instrumentation and control. In-
strumentation shall be provided to monitor 
variables and systems over their anticipated 
ranges for normal operation, for anticipated 
operational occurrences, and for accident 
conditions as appropriate to assure adequate 
safety, including those variables and systems 
that can affect the fission process, the integ-
rity of the reactor core, the reactor coolant 
pressure boundary, and the containment and 
its associated systems. Appropriate controls 
shall be provided to maintain these variables 
and systems within prescribed operating 
ranges. 

Criterion 14—Reactor coolant pressure bound-
ary. The reactor coolant pressure boundary 
shall be designed, fabricated, erected, and 
tested so as to have an extremely low prob-
ability of abnormal leakage, of rapidly prop-
agating failure, and of gross rupture. 

Criterion 15—Reactor coolant system design. 
The reactor coolant system and associated 
auxiliary, control, and protection systems 
shall be designed with sufficient margin to 
assure that the design conditions of the reac-
tor coolant pressure boundary are not ex-
ceeded during any condition of normal oper-
ation, including anticipated operational oc-
currences. 

Criterion 16—Containment design. Reactor 
containment and associated systems shall be 
provided to establish an essentially leak-
tight barrier against the uncontrolled re-
lease of radioactivity to the environment 
and to assure that the containment design 
conditions important to safety are not ex-
ceeded for as long as postulated accident 
conditions require. 

Criterion 17—Electric power systems. An on-
site electric power system and an offsite 
electric power system shall be provided to 
permit functioning of structures, systems, 
and components important to safety. The 
safety function for each system (assuming 
the other system is not functioning) shall be 
to provide sufficient capacity and capability 
to assure that (1) specified acceptable fuel 
design limits and design conditions of the re-
actor coolant pressure boundary are not ex-
ceeded as a result of anticipated operational 
occurrences and (2) the core is cooled and 
containment integrity and other vital func-
tions are maintained in the event of postu-
lated accidents. 

The onsite electric power supplies, includ-
ing the batteries, and the onsite electric dis-
tribution system, shall have sufficient inde-
pendence, redundancy, and testability to per-
form their safety functions assuming a sin-
gle failure. 
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Electric power from the transmission net-
work to the onsite electric distribution sys-
tem shall be supplied by two physically inde-
pendent circuits (not necessarily on separate 
rights of way) designed and located so as to 
minimize to the extent practical the likeli-
hood of their simultaneous failure under op-
erating and postulated accident and environ-
mental conditions. A switchyard common to 
both circuits is acceptable. Each of these cir-
cuits shall be designed to be available in suf-
ficient time following a loss of all onsite al-
ternating current power supplies and the 
other offsite electric power circuit, to assure 
that specified acceptable fuel design limits 
and design conditions of the reactor coolant 
pressure boundary are not exceeded. One of 
these circuits shall be designed to be avail-
able within a few seconds following a loss-of-
coolant accident to assure that core cooling, 
containment integrity, and other vital safe-
ty functions are maintained. 

Provisions shall be included to minimize 
the probability of losing electric power from 
any of the remaining supplies as a result of, 
or coincident with, the loss of power gen-
erated by the nuclear power unit, the loss of 
power from the transmission network, or the 
loss of power from the onsite electric power 
supplies. 

Criterion 18—Inspection and testing of electric 
power systems. Electric power systems impor-
tant to safety shall be designed to permit ap-
propriate periodic inspection and testing of 
important areas and features, such as wiring, 
insulation, connections, and switchboards, to 
assess the continuity of the systems and the 
condition of their components. The systems 
shall be designed with a capability to test 
periodically (1) the operability and func-
tional performance of the components of the 
systems, such as onsite power sources, re-
lays, switches, and buses, and (2) the oper-
ability of the systems as a whole and, under 
conditions as close to design as practical, the 
full operation sequence that brings the sys-
tems into operation, including operation of 
applicable portions of the protection system, 
and the transfer of power among the nuclear 
power unit, the offsite power system, and the 
onsite power system. 

Criterion 19—Control room. A control room 
shall be provided from which actions can be 
taken to operate the nuclear power unit safe-
ly under normal conditions and to maintain 
it in a safe condition under accident condi-
tions, including loss-of-coolant accidents. 
Adequate radiation protection shall be pro-
vided to permit access and occupancy of the 
control room under accident conditions 
without personnel receiving radiation expo-
sures in excess of 5 rem whole body, or its 
equivalent to any part of the body, for the 
duration of the accident. Equipment at ap-
propriate locations outside the control room 
shall be provided (1) with a design capability 
for prompt hot shutdown of the reactor, in-

cluding necessary instrumentation and con-
trols to maintain the unit in a safe condition 
during hot shutdown, and (2) with a potential 
capability for subsequent cold shutdown of 
the reactor through the use of suitable pro-
cedures. 

Applicants for and holders of construction 
permits and operating licenses under this 
part who apply on or after January 10, 1997, 
applicants for design certifications under 
part 52 of this chapter who apply on or after 
January 10, 1997, applicants for and holders 
of combined licenses under part 52 of this 
chapter who do not reference a standard de-
sign certification, or holders of operating li-
censes using an alternative source term 
under § 50.67, shall meet the requirements of 
this criterion, except that with regard to 
control room access and occupancy, ade-
quate radiation protection shall be provided 
to ensure that radiation exposures shall not 
exceed 0.05 Sv (5 rem) total effective dose 
equivalent (TEDE) as defined in § 50.2 for the 
duration of the accident. 

III. Protection and Reactivity Control Systems 

Criterion 20—Protection system functions. 
The protection system shall be designed (1) 
to initiate automatically the operation of 
appropriate systems including the reactivity 
control systems, to assure that specified ac-
ceptable fuel design limits are not exceeded 
as a result of anticipated operational occur-
rences and (2) to sense accident conditions 
and to initiate the operation of systems and 
components important to safety. 

Criterion 21—Protection system reliability and 
testability. The protection system shall be de-
signed for high functional reliability and in-
service testability commensurate with the 
safety functions to be performed. Redun-
dancy and independence designed into the 
protection system shall be sufficient to as-
sure that (1) no single failure results in loss 
of the protection function and (2) removal 
from service of any component or channel 
does not result in loss of the required min-
imum redundancy unless the acceptable reli-
ability of operation of the protection system 
can be otherwise demonstrated. The protec-
tion system shall be designed to permit peri-
odic testing of its functioning when the reac-
tor is in operation, including a capability to 
test channels independently to determine 
failures and losses of redundancy that may 
have occurred. 

Criterion 22—Protection system independence. 
The protection system shall be designed to 
assure that the effects of natural phe-
nomena, and of normal operating, mainte-
nance, testing, and postulated accident con-
ditions on redundant channels do not result 
in loss of the protection function, or shall be 
demonstrated to be acceptable on some other 
defined basis. Design techniques, such as 
functional diversity or diversity in compo-
nent design and principles of operation, shall 
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be used to the extent practical to prevent 
loss of the protection function. 

Criterion 23—Protection system failure modes. 
The protection system shall be designed to 
fail into a safe state or into a state dem-
onstrated to be acceptable on some other de-
fined basis if conditions such as disconnec-
tion of the system, loss of energy (e.g., elec-
tric power, instrument air), or postulated ad-
verse environments (e.g., extreme heat or 
cold, fire, pressure, steam, water, and radi-
ation) are experienced. 

Criterion 24—Separation of protection and 
control systems. The protection system shall 
be separated from control systems to the ex-
tent that failure of any single control sys-
tem component or channel, or failure or re-
moval from service of any single protection 
system component or channel which is com-
mon to the control and protection systems 
leaves intact a system satisfying all reli-
ability, redundancy, and independence re-
quirements of the protection system. Inter-
connection of the protection and control sys-
tems shall be limited so as to assure that 
safety is not significantly impaired. 

Criterion 25—Protection system requirements 
for reactivity control malfunctions. The protec-
tion system shall be designed to assure that 
specified acceptable fuel design limits are 
not exceeded for any single malfunction of 
the reactivity control systems, such as acci-
dental withdrawal (not ejection or dropout) 
of control rods. 

Criterion 26—Reactivity control system redun-
dancy and capability. Two independent reac-
tivity control systems of different design 
principles shall be provided. One of the sys-
tems shall use control rods, preferably in-
cluding a positive means for inserting the 
rods, and shall be capable of reliably control-
ling reactivity changes to assure that under 
conditions of normal operation, including 
anticipated operational occurrences, and 
with appropriate margin for malfunctions 
such as stuck rods, specified acceptable fuel 
design limits are not exceeded. The second 
reactivity control system shall be capable of 
reliably controlling the rate of reactivity 
changes resulting from planned, normal 
power changes (including xenon burnout) to 
assure acceptable fuel design limits are not 
exceeded. One of the systems shall be capa-
ble of holding the reactor core subcritical 
under cold conditions. 

Criterion 27—Combined reactivity control sys-
tems capability. The reactivity control sys-
tems shall be designed to have a combined 
capability, in conjunction with poison addi-
tion by the emergency core cooling system, 
of reliably controlling reactivity changes to 
assure that under postulated accident condi-
tions and with appropriate margin for stuck 
rods the capability to cool the core is main-
tained. 

Criterion 28—Reactivity limits. The reac-
tivity control systems shall be designed with 

appropriate limits on the potential amount 
and rate of reactivity increase to assure that 
the effects of postulated reactivity accidents 
can neither (1) result in damage to the reac-
tor coolant pressure boundary greater than 
limited local yielding nor (2) sufficiently dis-
turb the core, its support structures or other 
reactor pressure vessel internals to impair 
significantly the capability to cool the core. 
These postulated reactivity accidents shall 
include consideration of rod ejection (unless 
prevented by positive means), rod dropout, 
steam line rupture, changes in reactor cool-
ant temperature and pressure, and cold 
water addition. 

Criterion 29—Protection against anticipated 
operational occurrences. The protection and 
reactivity control systems shall be designed 
to assure an extremely high probability of 
accomplishing their safety functions in the 
event of anticipated operational occurrences. 

IV. Fluid Systems 

Criterion 30—Quality of reactor coolant pres-
sure boundary. Components which are part of 
the reactor coolant pressure boundary shall 
be designed, fabricated, erected, and tested 
to the highest quality standards practical. 
Means shall be provided for detecting and, to 
the extent practical, identifying the location 
of the source of reactor coolant leakage. 

Criterion 31—Fracture prevention of reactor 
coolant pressure boundary. The reactor cool-
ant pressure boundary shall be designed with 
sufficient margin to assure that when 
stressed under operating, maintenance, test-
ing, and postulated accident conditions (1) 
the boundary behaves in a nonbrittle manner 
and (2) the probability of rapidly propagating 
fracture is minimized. The design shall re-
flect consideration of service temperatures 
and other conditions of the boundary mate-
rial under operating, maintenance, testing, 
and postulated accident conditions and the 
uncertainties in determining (1) material 
properties, (2) the effects of irradiation on 
material properties, (3) residual, steady state 
and transient stresses, and (4) size of flaws. 

Criterion 32—Inspection of reactor coolant 
pressure boundary. Components which are 
part of the reactor coolant pressure bound-
ary shall be designed to permit (1) periodic 
inspection and testing of important areas 
and features to assess their structural and 
leaktight integrity, and (2) an appropriate 
material surveillance program for the reac-
tor pressure vessel. 

Criterion 33—Reactor coolant makeup. A sys-
tem to supply reactor coolant makeup for 
protection against small breaks in the reac-
tor coolant pressure boundary shall be pro-
vided. The system safety function shall be to 
assure that specified acceptable fuel design 
limits are not exceeded as a result of reactor 
coolant loss due to leakage from the reactor 
coolant pressure boundary and rupture of 
small piping or other small components 
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which are part of the boundary. The system 
shall be designed to assure that for onsite 
electric power system operation (assuming 
offsite power is not available) and for offsite 
electric power system operation (assuming 
onsite power is not available) the system 
safety function can be accomplished using 
the piping, pumps, and valves used to main-
tain coolant inventory during normal reac-
tor operation. 

Criterion 34—Residual heat removal. A sys-
tem to remove residual heat shall be pro-
vided. The system safety function shall be to 
transfer fission product decay heat and other 
residual heat from the reactor core at a rate 
such that specified acceptable fuel design 
limits and the design conditions of the reac-
tor coolant pressure boundary are not ex-
ceeded. 

Suitable redundancy in components and 
features, and suitable interconnections, leak 
detection, and isolation capabilities shall be 
provided to assure that for onsite electric 
power system operation (assuming offsite 
power is not available) and for offsite elec-
tric power system operation (assuming on-
site power is not available) the system safety 
function can be accomplished, assuming a 
single failure. 

Criterion 35—Emergency core cooling. A sys-
tem to provide abundant emergency core 
cooling shall be provided. The system safety 
function shall be to transfer heat from the 
reactor core following any loss of reactor 
coolant at a rate such that (1) fuel and clad 
damage that could interfere with continued 
effective core cooling is prevented and (2) 
clad metal-water reaction is limited to neg-
ligible amounts. 

Suitable redundancy in components and 
features, and suitable interconnections, leak 
detection, isolation, and containment capa-
bilities shall be provided to assure that for 
onsite electric power system operation (as-
suming offsite power is not available) and for 
offsite electric power system operation (as-
suming onsite power is not available) the 
system safety function can be accomplished, 
assuming a single failure. 

Criterion 36—Inspection of emergency core 
cooling system. The emergency core cooling 
system shall be designed to permit appro-
priate periodic inspection of important com-
ponents, such as spray rings in the reactor 
pressure vessel, water injection nozzles, and 
piping, to assure the integrity and capability 
of the system. 

Criterion 37—Testing of emergency core cool-
ing system. The emergency core cooling sys-
tem shall be designed to permit appropriate 
periodic pressure and functional testing to 
assure (1) the structural and leaktight integ-
rity of its components, (2) the operability 
and performance of the active components of 
the system, and (3) the operability of the 
system as a whole and, under conditions as 
close to design as practical, the performance 

of the full operational sequence that brings 
the system into operation, including oper-
ation of applicable portions of the protection 
system, the transfer between normal and 
emergency power sources, and the operation 
of the associated cooling water system. 

Criterion 38—Containment heat removal. A 
system to remove heat from the reactor con-
tainment shall be provided. The system safe-
ty function shall be to reduce rapidly, con-
sistent with the functioning of other associ-
ated systems, the containment pressure and 
temperature following any loss-of-coolant 
accident and maintain them at acceptably 
low levels. 

Suitable redundancy in components and 
features, and suitable interconnections, leak 
detection, isolation, and containment capa-
bilities shall be provided to assure that for 
onsite electric power system operation (as-
suming offsite power is not available) and for 
offsite electric power system operation (as-
suming onsite power is not available) the 
system safety function can be accomplished, 
assuming a single failure. 

Criterion 39—Inspection of containment heat 
removal system. The containment heat re-
moval system shall be designed to permit ap-
propriate periodic inspection of important 
components, such as the torus, sumps, spray 
nozzles, and piping to assure the integrity 
and capability of the system. 

Criterion 40—Testing of containment heat re-
moval system. The containment heat removal 
system shall be designed to permit appro-
priate periodic pressure and functional test-
ing to assure (1) the structural and leaktight 
integrity of its components, (2) the oper-
ability and performance of the active compo-
nents of the system, and (3) the operability 
of the system as a whole, and under condi-
tions as close to the design as practical the 
performance of the full operational sequence 
that brings the system into operation, in-
cluding operation of applicable portions of 
the protection system, the transfer between 
normal and emergency power sources, and 
the operation of the associated cooling water 
system. 

Criterion 41—Containment atmosphere clean-
up. Systems to control fission products, hy-
drogen, oxygen, and other substances which 
may be released into the reactor contain-
ment shall be provided as necessary to re-
duce, consistent with the functioning of 
other associated systems, the concentration 
and quality of fission products released to 
the environment following postulated acci-
dents, and to control the concentration of 
hydrogen or oxygen and other substances in 
the containment atmosphere following pos-
tulated accidents to assure that containment 
integrity is maintained. 

Each system shall have suitable redun-
dancy in components and features, and suit-
able interconnections, leak detection, isola-
tion, and containment capabilities to assure 
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that for onsite electric power system oper-
ation (assuming offsite power is not avail-
able) and for offsite electric power system 
operation (assuming onsite power is not 
available) its safety function can be accom-
plished, assuming a single failure. 

Criterion 42—Inspection of containment at-
mosphere cleanup systems. The containment 
atmosphere cleanup systems shall be de-
signed to permit appropriate periodic inspec-
tion of important components, such as filter 
frames, ducts, and piping to assure the integ-
rity and capability of the systems. 

Criterion 43—Testing of containment atmos-
phere cleanup systems. The containment at-
mosphere cleanup systems shall be designed 
to permit appropriate periodic pressure and 
functional testing to assure (1) the struc-
tural and leaktight integrity of its compo-
nents, (2) the operability and performance of 
the active components of the systems such 
as fans, filters, dampers, pumps, and valves 
and (3) the operability of the systems as a 
whole and, under conditions as close to de-
sign as practical, the performance of the full 
operational sequence that brings the systems 
into operation, including operation of appli-
cable portions of the protection system, the 
transfer between normal and emergency 
power sources, and the operation of associ-
ated systems. 

Criterion 44—Cooling water. A system to 
transfer heat from structures, systems, and 
components important to safety, to an ulti-
mate heat sink shall be provided. The system 
safety function shall be to transfer the com-
bined heat load of these structures, systems, 
and components under normal operating and 
accident conditions. 

Suitable redundancy in components and 
features, and suitable interconnections, leak 
detection, and isolation capabilities shall be 
provided to assure that for onsite electric 
power system operation (assuming offsite 
power is not available) and for offsite elec-
tric power system operation (assuming on-
site power is not available) the system safety 
function can be accomplished, assuming a 
single failure. 

Criterion 45—Inspection of cooling water sys-
tem. The cooling water system shall be de-
signed to permit appropriate periodic inspec-
tion of important components, such as heat 
exchangers and piping, to assure the integ-
rity and capability of the system. 

Criterion 46—Testing of cooling water system. 
The cooling water system shall be designed 
to permit appropriate periodic pressure and 
functional testing to assure (1) the struc-
tural and leaktight integrity of its compo-
nents, (2) the operability and the perform-
ance of the active components of the system, 
and (3) the operability of the system as a 
whole and, under conditions as close to de-
sign as practical, the performance of the full 
operational sequence that brings the system 
into operation for reactor shutdown and for 

loss-of-coolant accidents, including oper-
ation of applicable portions of the protection 
system and the transfer between normal and 
emergency power sources. 

V. Reactor Containment 

Criterion 50—Containment design basis. The 
reactor containment structure, including ac-
cess openings, penetrations, and the contain-
ment heat removal system shall be designed 
so that the containment structure and its in-
ternal compartments can accommodate, 
without exceeding the design leakage rate 
and with sufficient margin, the calculated 
pressure and temperature conditions result-
ing from any loss-of-coolant accident. This 
margin shall reflect consideration of (1) the 
effects of potential energy sources which 
have not been included in the determination 
of the peak conditions, such as energy in 
steam generators and as required by § 50.44 
energy from metal-water and other chemical 
reactions that may result from degradation 
but not total failure of emergency core cool-
ing functioning, (2) the limited experience 
and experimental data available for defining 
accident phenomena and containment re-
sponses, and (3) the conservatism of the 
calculational model and input parameters. 

Criterion 51—Fracture prevention of contain-
ment pressure boundary. The reactor contain-
ment boundary shall be designed with suffi-
cient margin to assure that under operating, 
maintenance, testing, and postulated acci-
dent conditions (1) its ferritic materials be-
have in a nonbrittle manner and (2) the prob-
ability of rapidly propagating fracture is 
minimized. The design shall reflect consider-
ation of service temperatures and other con-
ditions of the containment boundary mate-
rial during operation, maintenance, testing, 
and postulated accident conditions, and the 
uncertainties in determining (1) material 
properties, (2) residual, steady state, and 
transient stresses, and (3) size of flaws. 

Criterion 52—Capability for containment leak-
age rate testing. The reactor containment and 
other equipment which may be subjected to 
containment test conditions shall be de-
signed so that periodic integrated leakage 
rate testing can be conducted at contain-
ment design pressure. 

Criterion 53—Provisions for containment test-
ing and inspection. The reactor containment 
shall be designed to permit (1) appropriate 
periodic inspection of all important areas, 
such as penetrations, (2) an appropriate sur-
veillance program, and (3) periodic testing at 
containment design pressure of the 
leaktightness of penetrations which have re-
silient seals and expansion bellows. 

Criterion 54—Piping systems penetrating con-
tainment. Piping systems penetrating pri-
mary reactor containment shall be provided 
with leak detection, isolation, and contain-
ment capabilities having redundancy, reli-
ability, and performance capabilities which 
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reflect the importance to safety of isolating 
these piping systems. Such piping systems 
shall be designed with a capability to test 
periodically the operability of the isolation 
valves and associated apparatus and to de-
termine if valve leakage is within acceptable 
limits. 

Criterion 55—Reactor coolant pressure bound-
ary penetrating containment. Each line that is 
part of the reactor coolant pressure bound-
ary and that penetrates primary reactor con-
tainment shall be provided with containment 
isolation valves as follows, unless it can be 
demonstrated that the containment isola-
tion provisions for a specific class of lines, 
such as instrument lines, are acceptable on 
some other defined basis: 

(1) One locked closed isolation valve inside 
and one locked closed isolation valve outside 
containment; or 

(2) One automatic isolation valve inside 
and one locked closed isolation valve outside 
containment; or 

(3) One locked closed isolation valve inside 
and one automatic isolation valve outside 
containment. A simple check valve may not 
be used as the automatic isolation valve out-
side containment; or 

(4) One automatic isolation valve inside 
and one automatic isolation valve outside 
containment. A simple check valve may not 
be used as the automatic isolation valve out-
side containment.

Isolation valves outside containment shall 
be located as close to containment as prac-
tical and upon loss of actuating power, auto-
matic isolation valves shall be designed to 
take the position that provides greater safe-
ty. 

Other appropriate requirements to mini-
mize the probability or consequences of an 
accidental rupture of these lines or of lines 
connected to them shall be provided as nec-
essary to assure adequate safety. Determina-
tion of the appropriateness of these require-
ments, such as higher quality in design, fab-
rication, and testing, additional provisions 
for inservice inspection, protection against 
more severe natural phenomena, and addi-
tional isolation valves and containment, 
shall include consideration of the population 
density, use characteristics, and physical 
characteristics of the site environs. 

Criterion 56—Primary containment isolation. 
Each line that connects directly to the con-
tainment atmosphere and penetrates pri-
mary reactor containment shall be provided 
with containment isolation valves as follows, 
unless it can be demonstrated that the con-
tainment isolation provisions for a specific 
class of lines, such as instrument lines, are 
acceptable on some other defined basis: 

(1) One locked closed isolation valve inside 
and one locked closed isolation valve outside 
containment; or 

(2) One automatic isolation valve inside 
and one locked closed isolation valve outside 
containment; or 

(3) One locked closed isolation valve inside 
and one automatic isolation valve outside 
containment. A simple check valve may not 
be used as the automatic isolation valve out-
side containment; or 

(4) One automatic isolation valve inside 
and one automatic isolation valve outside 
containment. A simple check valve may not 
be used as the automatic isolation valve out-
side containment.

Isolation valves outside containment shall 
be located as close to the containment as 
practical and upon loss of actuating power, 
automatic isolation valves shall be designed 
to take the position that provides greater 
safety. 

Criterion 57—Closed system isolation valves. 
Each line that penetrates primary reactor 
containment and is neither part of the reac-
tor coolant pressure boundary nor connected 
directly to the containment atmosphere 
shall have at least one containment isolation 
valve which shall be either automatic, or 
locked closed, or capable of remote manual 
operation. This valve shall be outside con-
tainment and located as close to the contain-
ment as practical. A simple check valve may 
not be used as the automatic isolation valve. 

VI. Fuel and Radioactivity Control 

Criterion 60—Control of releases of radioactive 
materials to the environment. The nuclear 
power unit design shall include means to 
control suitably the release of radioactive 
materials in gaseous and liquid effluents and 
to handle radioactive solid wastes produced 
during normal reactor operation, including 
anticipated operational occurrences. Suffi-
cient holdup capacity shall be provided for 
retention of gaseous and liquid effluents con-
taining radioactive materials, particularly 
where unfavorable site environmental condi-
tions can be expected to impose unusual 
operational limitations upon the release of 
such effluents to the environment. 

Criterion 61—Fuel storage and handling and 
radioactivity control. The fuel storage and 
handling, radioactive waste, and other sys-
tems which may contain radioactivity shall 
be designed to assure adequate safety under 
normal and postulated accident conditions. 
These systems shall be designed (1) with a 
capability to permit appropriate periodic in-
spection and testing of components impor-
tant to safety, (2) with suitable shielding for 
radiation protection, (3) with appropriate 
containment, confinement, and filtering sys-
tems, (4) with a residual heat removal capa-
bility having reliability and testability that 
reflects the importance to safety of decay 
heat and other residual heat removal, and (5) 
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1 While the term ‘‘applicant’’ is used in 
these criteria, the requirements are, of 
course, applicable after such a person has re-
ceived a license to construct and operate a 
nuclear power plant or a fuel reprocessing 
plant. These criteria will also be used for 
guidance in evaluating the adequacy of qual-
ity assurance programs in use by holders of 
construction permits and operating licenses.

to prevent significant reduction in fuel stor-
age coolant inventory under accident condi-
tions. 

Criterion 62—Prevention of criticality in fuel 
storage and handling. Criticality in the fuel 
storage and handling system shall be pre-
vented by physical systems or processes, 
preferably by use of geometrically safe con-
figurations. 

Criterion 63—Monitoring fuel and waste stor-
age. Appropriate systems shall be provided in 
fuel storage and radioactive waste systems 
and associated handling areas (1) to detect 
conditions that may result in loss of residual 
heat removal capability and excessive radi-
ation levels and (2) to initiate appropriate 
safety actions. 

Criterion 64—Monitoring radioactivity re-
leases. Means shall be provided for moni-
toring the reactor containment atmosphere, 
spaces containing components for recircula-
tion of loss-of-coolant accident fluids, efflu-
ent discharge paths, and the plant environs 
for radioactivity that may be released from 
normal operations, including anticipated 
operational occurrences, and from postu-
lated accidents. 

[36 FR 3256, Feb. 20, 1971, as amended at 36 
FR 12733, July 7, 1971; 41 FR 6258, Feb. 12, 
1976; 43 FR 50163, Oct. 27, 1978; 51 FR 12505, 
Apr. 11, 1986; 52 FR 41294, Oct. 27, 1987; 64 FR 
72002, Dec. 23, 1999]

APPENDIX B TO PART 50—QUALITY AS-
SURANCE CRITERIA FOR NUCLEAR 
POWER PLANTS AND FUEL REPROC-
ESSING PLANTS 

Introduction. Every applicant for a con-
struction permit is required by the provi-
sions of § 50.34 to include in its preliminary 
safety analysis report a description of the 
quality assurance program to be applied to 
the design, fabrication, construction, and 
testing of the structures, systems, and com-
ponents of the facility. Every applicant for 
an operating license is required to include, in 
its final safety analysis report, information 
pertaining to the managerial and adminis-
trative controls to be used to assure safe op-
eration. Nuclear power plants and fuel re-
processing plants include structures, sys-
tems, and components that prevent or miti-
gate the consequences of postulated acci-
dents that could cause undue risk to the 
health and safety of the public. This appen-
dix establishes quality assurance require-
ments for the design, construction, and oper-
ation of those structures, systems, and com-
ponents. The pertinent requirements of this 
appendix apply to all activities affecting the 
safety-related functions of those structures, 
systems, and components; these activities 
include designing, purchasing, fabricating, 
handling, shipping, storing, cleaning, erect-
ing, installing, inspecting, testing, oper-

ating, maintaining, repairing, refueling, and 
modifying. 

As used in this appendix, ‘‘quality assur-
ance’’ comprises all those planned and sys-
tematic actions necessary to provide ade-
quate confidence that a structure, system, or 
component will perform satisfactorily in 
service. Quality assurance includes quality 
control, which comprises those quality as-
surance actions related to the physical char-
acteristics of a material, structure, compo-
nent, or system which provide a means to 
control the quality of the material, struc-
ture, component, or system to predetermined 
requirements. 

I. ORGANIZATION 

The applicant 1 shall be responsible for the 
establishment and execution of the quality 
assurance program. The applicant may dele-
gate to others, such as contractors, agents, 
or consultants, the work of establishing and 
executing the quality assurance program, or 
any part thereof, but shall retain responsi-
bility therefor. The authority and duties of 
persons and organizations performing activi-
ties affecting the safety-related functions of 
structures, systems, and components shall be 
clearly established and delineated in writing. 
These activities include both the performing 
functions of attaining quality objectives and 
the quality assurance functions. The quality 
assurance functions are those of (a) assuring 
that an appropriate quality assurance pro-
gram is established and effectively executed 
and (b) verifying, such as by checking, audit-
ing, and inspection, that activities affecting 
the safety-related functions have been cor-
rectly performed. The persons and organiza-
tions performing quality assurance functions 
shall have sufficient authority and organiza-
tional freedom to identify quality problems; 
to initiate, recommend, or provide solutions; 
and to verify implementation of solutions. 
Such persons and organizations performing 
quality assurance functions shall report to a 
management level such that this required 
authority and organizational freedom, in-
cluding sufficient independence from cost 
and schedule when opposed to safety consid-
erations, are provided. Because of the many 
variables involved, such as the number of 
personnel, the type of activity being per-
formed, and the location or locations where 
activities are performed, the organizational 
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structure for executing the quality assur-
ance program may take various forms pro-
vided that the persons and organizations as-
signed the quality assurance functions have 
this required authority and organizational 
freedom. Irrespective of the organizational 
structure, the individual(s) assigned the re-
sponsibility for assuring effective execution 
of any portion of the quality assurance pro-
gram at any location where activities sub-
ject to this appendix are being performed 
shall have direct access to such levels of 
management as may be necessary to perform 
this function.

II. QUALITY ASSURANCE PROGRAM 

The applicant shall establish at the ear-
liest practicable time, consistent with the 
schedule for accomplishing the activities, a 
quality assurance program which complies 
with the requirements of this appendix. This 
program shall be documented by written 
policies, procedures, or instructions and 
shall be carried out throughout plant life in 
accordance with those policies, procedures, 
or instructions. The applicant shall identify 
the structures, systems, and components to 
be covered by the quality assurance program 
and the major organizations participating in 
the program, together with the designated 
functions of these organizations. The quality 
assurance program shall provide control over 
activities affecting the quality of the identi-
fied structures, systems, and components, to 
an extent consistent with their importance 
to safety. Activities affecting quality shall 
be accomplished under suitably controlled 
conditions. Controlled conditions include the 
use of appropriate equipment; suitable envi-
ronmental conditions for accomplishing the 
activity, such as adequate cleanness; and as-
surance that all prerequisites for the given 
activity have been satisfied. The program 
shall take into account the need for special 
controls, processes, test equipment, tools, 
and skills to attain the required quality, and 
the need for verification of quality by in-
spection and test. The program shall provide 
for indoctrination and training of personnel 
performing activities affecting quality as 
necessary to assure that suitable proficiency 
is achieved and maintained. The applicant 
shall regularly review the status and ade-
quacy of the quality assurance program. 
Management of other organizations partici-
pating in the quality assurance program 
shall regularly review the status and ade-
quacy of that part of the quality assurance 
program which they are executing. 

III. DESIGN CONTROL 

Measures shall be established to assure 
that applicable regulatory requirements and 
the design basis, as defined in § 50.2 and as 
specified in the license application, for those 
structures, systems, and components to 

which this appendix applies are correctly 
translated into specifications, drawings, pro-
cedures, and instructions. These measures 
shall include provisions to assure that appro-
priate quality standards are specified and in-
cluded in design documents and that devi-
ations from such standards are controlled. 
Measures shall also be established for the se-
lection and review for suitability of applica-
tion of materials, parts, equipment, and 
processes that are essential to the safety-re-
lated functions of the structures, systems 
and components. 

Measures shall be established for the iden-
tification and control of design interfaces 
and for coordination among participating de-
sign organizations. These measures shall in-
clude the establishment of procedures among 
participating design organizations for the re-
view, approval, release, distribution, and re-
vision of documents involving design inter-
faces. 

The design control measures shall provide 
for verifying or checking the adequacy of de-
sign, such as by the performance of design 
reviews, by the use of alternate or simplified 
calculational methods, or by the perform-
ance of a suitable testing program. The 
verifying or checking process shall be per-
formed by individuals or groups other than 
those who performed the original design, but 
who may be from the same organization. 
Where a test program is used to verify the 
adequacy of a specific design feature in lieu 
of other verifying or checking processes, it 
shall include suitable qualifications testing 
of a prototype unit under the most adverse 
design conditions. Design control measures 
shall be applied to items such as the fol-
lowing: reactor physics, stress, thermal, hy-
draulic, and accident analyses; compatibility 
of materials; accessibility for inservice in-
spection, maintenance, and repair; and delin-
eation of acceptance criteria for inspections 
and tests. 

Design changes, including field changes, 
shall be subject to design control measures 
commensurate with those applied to the 
original design and be approved by the orga-
nization that performed the original design 
unless the applicant designates another re-
sponsible organization. 

IV. PROCUREMENT DOCUMENT CONTROL 

Measures shall be established to assure 
that applicable regulatory requirements, de-
sign bases, and other requirements which are 
necessary to assure adequate quality are 
suitably included or referenced in the docu-
ments for procurement of material, equip-
ment, and services, whether purchased by 
the applicant or by its contractors or sub-
contractors. To the extent necessary, pro-
curement documents shall require contrac-
tors or subcontractors to provide a quality 
assurance program consistent with the perti-
nent provisions of this appendix. 
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V. INSTRUCTIONS, PROCEDURES, AND DRAWINGS 

Activities affecting quality shall be pre-
scribed by documented instructions, proce-
dures, or drawings, of a type appropriate to 
the circumstances and shall be accomplished 
in accordance with these instructions, proce-
dures, or drawings. Instructions, procedures, 
or drawings shall include appropriate quan-
titative or qualitative acceptance criteria 
for determining that important activities 
have been satisfactorily accomplished. 

VI. DOCUMENT CONTROL 

Measures shall be established to control 
the issuance of documents, such as instruc-
tions, procedures, and drawings, including 
changes thereto, which prescribe all activi-
ties affecting quality. These measures shall 
assure that documents, including changes, 
are reviewed for adequacy and approved for 
release by authorized personnel and are dis-
tributed to and used at the location where 
the prescribed activity is performed. 
Changes to documents shall be reviewed and 
approved by the same organizations that per-
formed the original review and approval un-
less the applicant designates another respon-
sible organization. 

VII. CONTROL OF PURCHASED MATERIAL, 
EQUIPMENT, AND SERVICES 

Measures shall be established to assure 
that purchased material, equipment, and 
services, whether purchased directly or 
through contractors and subcontractors, 
conform to the procurement documents. 
These measures shall include provisions, as 
appropriate, for source evaluation and selec-
tion, objective evidence of quality furnished 
by the contractor or subcontractor, inspec-
tion at the contractor or subcontractor 
source, and examination of products upon de-
livery. Documentary evidence that material 
and equipment conform to the procurement 
requirements shall be available at the nu-
clear power plant or fuel reprocessing plant 
site prior to installation or use of such mate-
rial and equipment. This documentary evi-
dence shall be retained at the nuclear power 
plant or fuel reprocessing plant site and 
shall be sufficient to identify the specific re-
quirements, such as codes, standards, or 
specifications, met by the purchased mate-
rial and equipment. The effectiveness of the 
control of quality by contractors and sub-
contractors shall be assessed by the appli-
cant or designee at intervals consistent with 
the importance, complexity, and quantity of 
the product or services. 

VIII. IDENTIFICATION AND CONTROL OF 
MATERIALS, PARTS, AND COMPONENTS 

Measures shall be established for the iden-
tification and control of materials, parts, 
and components, including partially fab-

ricated assemblies. These measures shall as-
sure that identification of the item is main-
tained by heat number, part number, serial 
number, or other appropriate means, either 
on the item or on records traceable to the 
item, as required throughout fabrication, 
erection, installation, and use of the item. 
These identification and control measures 
shall be designed to prevent the use of incor-
rect or defective material, parts, and compo-
nents. 

IX. CONTROL OF SPECIAL PROCESSES 

Measures shall be established to assure 
that special processes, including welding, 
heat treating, and nondestructive testing, 
are controlled and accomplished by qualified 
personnel using qualified procedures in ac-
cordance with applicable codes, standards, 
specifications, criteria, and other special re-
quirements. 

X. INSPECTION 

A program for inspection of activities af-
fecting quality shall be established and exe-
cuted by or for the organization performing 
the activity to verify conformance with the 
documented instructions, procedures, and 
drawings for accomplishing the activity. 
Such inspection shall be performed by indi-
viduals other than those who performed the 
activity being inspected. Examinations, 
measurements, or tests of material or prod-
ucts processed shall be performed for each 
work operation where necessary to assure 
quality. If inspection of processed material 
or products is impossible or disadvantageous, 
indirect control by monitoring processing 
methods, equipment, and personnel shall be 
provided. Both inspection and process moni-
toring shall be provided when control is in-
adequate without both. If mandatory inspec-
tion hold points, which require witnessing or 
inspecting by the applicant’s designated rep-
resentative and beyond which work shall not 
proceed without the consent of its des-
ignated representative are required, the spe-
cific hold points shall be indicated in appro-
priate documents. 

XI. TEST CONTROL 

A test program shall be established to as-
sure that all testing required to demonstrate 
that structures, systems, and components 
will perform satisfactorily in service is iden-
tified and performed in accordance with 
written test procedures which incorporate 
the requirements and acceptance limits con-
tained in applicable design documents. The 
test program shall include, as appropriate, 
proof tests prior to installation, 
preoperational tests, and operational tests 
during nuclear power plant or fuel reprocess-
ing plant operation, of structures, systems, 
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and components. Test procedures shall in-
clude provisions for assuring that all pre-
requisites for the given test have been met, 
that adequate test instrumentation is avail-
able and used, and that the test is performed 
under suitable environmental conditions. 
Test results shall be documented and evalu-
ated to assure that test requirements have 
been satisfied. 

XII. CONTROL OF MEASURING AND TEST 
EQUIPMENT 

Measures shall be established to assure 
that tools, gages, instruments, and other 
measuring and testing devices used in activi-
ties affecting quality are properly con-
trolled, calibrated, and adjusted at specified 
periods to maintain accuracy within nec-
essary limits. 

XIII. HANDLING, STORAGE AND SHIPPING 

Measures shall be established to control 
the handling, storage, shipping, cleaning and 
preservation of material and equipment in 
accordance with work and inspection in-
structions to prevent damage or deteriora-
tion. When necessary for particular products, 
special protective environments, such as 
inert gas atmosphere, specific moisture con-
tent levels, and temperature levels, shall be 
specified and provided. 

XIV. INSPECTION, TEST, AND OPERATING 
STATUS 

Measures shall be established to indicate, 
by the use of markings such as stamps, tags, 
labels, routing cards, or other suitable 
means, the status of inspections and tests 
performed upon individual items of the nu-
clear power plant or fuel reprocessing plant. 
These measures shall provide for the identi-
fication of items which have satisfactorily 
passed required inspections and tests, where 
necessary to preclude inadvertent bypassing 
of such inspections and tests. Measures shall 
also be established for indicating the oper-
ating status of structures, systems, and com-
ponents of the nuclear power plant or fuel re-
processing plant, such as by tagging valves 
and switches, to prevent inadvertent oper-
ation. 

XV. NONCONFORMING MATERIALS, PARTS, OR 
COMPONENTS 

Measures shall be established to control 
materials, parts, or components which do 
not conform to requirements in order to pre-
vent their inadvertent use or installation. 
These measures shall include, as appropriate, 
procedures for identification, documenta-
tion, segregation, disposition, and notifica-
tion to affected organizations. Noncon-
forming items shall be reviewed and accept-

ed, rejected, repaired or reworked in accord-
ance with documented procedures. 

XVI. CORRECTIVE ACTION 

Measures shall be established to assure 
that conditions adverse to quality, such as 
failures, malfunctions, deficiencies, devi-
ations, defective material and equipment, 
and nonconformances are promptly identi-
fied and corrected. In the case of significant 
conditions adverse to quality, the measures 
shall assure that the cause of the condition 
is determined and corrective action taken to 
preclude repetition. The identification of the 
significant condition adverse to quality, the 
cause of the condition, and the corrective ac-
tion taken shall be documented and reported 
to appropriate levels of management. 

XVII. QUALITY ASSURANCE RECORDS 

Sufficient records shall be maintained to 
furnish evidence of activities affecting qual-
ity. The records shall include at least the 
following: Operating logs and the results of 
reviews, inspections, tests, audits, moni-
toring of work performance, and materials 
analyses. The records shall also include 
closely-related data such as qualifications of 
personnel, procedures, and equipment. In-
spection and test records shall, as a min-
imum, identify the inspector or data re-
corder, the type of observation, the results, 
the acceptability, and the action taken in 
connection with any deficiencies noted. 
Records shall be identifiable and retrievable. 
Consistent with applicable regulatory re-
quirements, the applicant shall establish re-
quirements concerning record retention, 
such as duration, location, and assigned re-
sponsibility. 

XVIII. AUDITS 

A comprehensive system of planned and 
periodic audits shall be carried out to verify 
compliance with all aspects of the quality 
assurance program and to determine the ef-
fectiveness of the program. The audits shall 
be performed in accordance with the written 
procedures or check lists by appropriately 
trained personnel not having direct respon-
sibilities in the areas being audited. Audit 
results shall be documented and reviewed by 
management having responsibility in the 
area audited. Followup action, including 
reaudit of deficient areas, shall be taken 
where indicated. 

[35 FR 10499, June 27, 1970, as amended at 36 
FR 18301, Sept. 11, 1971; 40 FR 3210D, Jan. 20, 
1975]
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APPENDIX C TO PART 50—A GUIDE FOR 
THE FINANCIAL DATA AND RELATED 
INFORMATION REQUIRED TO ESTAB-
LISH FINANCIAL QUALIFICATIONS FOR 
FACILITY CONSTRUCTION PERMITS 

GENERAL INFORMATION 

This appendix is intended to apprise appli-
cants for licenses to construct production or 
utilization facilities of the types described in 
§ 50.21(b) or § 50.22, or testing facilities, of the 
general kinds of financial data and other re-
lated information that will demonstrate the 
financial qualification of the applicant to 
carry out the activities for which the permit 
is sought. The kind and depth of information 
described in this guide is not intended to be 
a rigid and absolute requirement. In some in-
stances, additional pertinent material may 
be needed. In any case, the applicant should 
include information other than that speci-
fied, if such information is pertinent to es-
tablishing the applicant’s financial ability to 
construct the proposed facility. 

It is important to observe also that both 
§ 50.33(f) and this appendix distinguish be-
tween applicants which are established orga-
nizations and those which are newly-formed 
entities organized primarily for the purpose 
of engaging in the activity for which the per-
mit is sought. Those in the former category 
will normally have a history of operating ex-
perience and be able to submit financial 
statements reflecting the financial results of 
past operations. With respect, however, to 
the applicant which is a newly formed com-
pany established primarily for the purpose of 
carrying out the licensed activity, with little 
or no prior operating history, somewhat 
more detailed data and supporting docu-
mentation will generally be necessary. For 
this reason, the appendix describes sepa-
rately the scope of information to be in-
cluded in applications by each of these two 
classes of applicants. 

In determining an applicant’s financial 
qualification, the Commission will require 
the minimum amount of information nec-
essary for that purpose. No special forms are 
prescribed for submitting the information. In 
many cases, the financial information usu-
ally contained in current annual financial 
reports, including summary data of prior 
years, will be sufficient for the Commission’s 
needs. The Commission reserves the right, 
however, to require additional financial in-
formation at the construction permit stage, 
particularly in cases in which the proposed 
power generating facility will be commonly 
owned by two or more existing companies or 
in which financing depends upon long-term 
arrangements for sharing of the power from 
the facility by two or more electrical gener-
ating companies. 

Applicants are encouraged to consult with 
the Commission with respect to any ques-
tions they may have relating to the require-
ments of the Commission’s regulations or 
the information set forth in this appendix. 

I. APPLICANTS WHICH ARE ESTABLISHED 
ORGANIZATIONS 

A. Applications for construction permits 

1. Estimate of construction costs. For electric 
utilities, each applicant’s estimate of the 
total cost of the proposed facility should be 
broken down as follows and be accompanied 
by a statement describing the bases from 
which the estimate is derived:
(a) Total nuclear production plant costs ................ $.......... 
(b) Transmission, distribution, and general plant 

costs ................................................................... $.......... 
(c) Nuclear fuel inventory cost for first core 1 ........ $.......... 

Total estimated cost ................................ $.......... 
1 Section 2.790 of 10 CFR part 2 and § 9.5 of 10 CFR part 

9 indicate the circumstances under which information sub-
mitted by applicants may be withheld from public disclosure. 

If the fuel is to be acquired by lease or other 
arrangement than purchase, the application 
should so state. The items to be included in 
these categories should be the same as those 
defined in the applicable electric plant and 
nuclear fuel inventory accounts prescribed 
by the Federal Energy Regulatory Commis-
sion or an explanation given as to any depar-
ture therefrom. 

Since the composition of construction cost 
estimates for production and utilization fa-
cilities other than nuclear power reactors 
will vary according to the type of facility, no 
particular format is suggested for submit-
ting such estimates. The estimate should, 
however, be itemized by categories of cost in 
sufficient detail to permit an evaluation of 
its reasonableness. 

2. Source of construction funds. The applica-
tion should include a brief statement of the 
applicant’s general financial plan for financ-
ing the cost of the facility, identifying the 
source or sources upon which the applicant 
relies for the necessary construction funds, 
e.g., internal sources such as undistributed 
earnings and depreciation accruals, or exter-
nal sources such as borrowings. 

3. Applicant’s financial statements. The ap-
plication should also include the applicant’s 
latest published annual financial report, to-
gether with any current interim financial 
statements that are pertinent. If an annual 
financial report is not published, the balance 
sheet and operating statement covering the 
latest complete accounting year together 
with all pertinent notes thereto and certifi-
cation by a public accountant should be fur-
nished. 
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1 EPZs for power reactors are discussed in 
NUREG–0396; EPA 520/1–78–016, ‘‘Planning 
Basis for the Development of State and 
Local Government Radiological Emergency 
Response Plans in Support of Light Water 
Nuclear Power Plants,’’ December 1978. The 
size of the EPZs for a nuclear power plant 
shall be determined in relation to local 
emergency response needs and capabilities as 
they are affected by such conditions as de-
mography, topography, land characteristics, 
access routes, and jurisdictional boundaries. 
The size of the EPZs also may be determined 
on a case-by-case basis for gas-cooled nu-
clear reactors and for reactors with an au-
thorized power level less than 250 MW ther-
mal. Generally, the plume exposure pathway 
EPZ for nuclear power plants with an au-
thorized power level greater than 250 MW 
thermal shall consist of an area about 10 

II. APPLICANTS WHICH ARE NEWLY FORMED 
ENTITIES 

A. Applications for construction permits 

1. Estimate of construction costs. The infor-
mation that will normally be required of ap-
plicants which are newly formed entities will 
not differ in scope from that required of es-
tablished organizations. Accordingly, appli-
cants should submit estimates as described 
above for established organizations. 

2. Source of construction funds. The applica-
tion should specifically identify the source 
or sources upon which the applicant relies 
for the funds necessary to pay the cost of 
constructing the facility, and the amount to 
be obtained from each. With respect to each 
source, the application should describe in de-
tail the applicant’s legal and financial rela-
tionships with its stockholders, corporate af-
filiates, or others (such as financial institu-
tions) upon which the applicant is relying for 
financial assistance. If the sources of funds 
relied upon include parent companies or 
other corporate affiliates, information to 
support the financial capability of each such 
company or affiliate to meet its commit-
ments to the applicant should be set forth in 
the application. This information should be 
of the same kind and scope as would be re-
quired if the parent companies or affiliates 
were in fact the applicant. Ordinarily, it will 
be necessary that copies of agreements 
orcontracts among the companies be sub-
mitted.

As noted earlier in this appendix, an appli-
cant which is a newly formed entity will nor-
mally not be in a position to submit the 
usual types of balance sheets and income 
statements reflecting the results of prior op-
erations. The applicant should, however, in-
clude in its application a statement of its as-
sets, liabilities, and capital structure as of 
the date of the application. 

III. ANNUAL FINANCIAL STATEMENT 

Each holder of a construction permit for a 
production or utilization facility of a type 
described in § 50.21(b) or § 50.22, or a testing 
facility is required by § 50.71(b) to file its an-
nual financial report with the Commission at 
the time of issuance thereof. This require-
ment does not apply to licensees or holders 
of construction permits for medical and re-
search reactors. 

IV. ADDITIONAL INFORMATION 

The Commission may, from time to time, 
request the applicant, whether an estab-
lished organization or newly formed entity, 
to submit additional or more detailed infor-
mation respecting its financial arrange-
ments and status of funds if such informa-
tion is deemed necessary to enable the 

Commiasion to determine an applicant’s fi-
nancial qualifications for the license. 

[49 FR 35753, Sept. 12, 1984, as amended at 50 
FR 18853, May 3, 1985]

APPENDIX D TO PART 50 [RESERVED]

APPENDIX E TO PART 50—EMERGENCY 
PLANNING AND PREPAREDNESS FOR 
PRODUCTION AND UTILIZATION FA-
CILITIES 

Table of Contents 

I. Introduction 
II. The Preliminary Safety Analysis Report 
III. The Final Safety Analysis Report 
IV. Content of Emergency Plans 
V. Implementing Procedures 
VI. Emergency Response Data System 

I. INTRODUCTION 

Each applicant for a construction permit is 
required by § 50.34(a) to include in the pre-
liminary safety analysis report a discussion 
of preliminary plans for coping with emer-
gencies. Each applicant for an operating li-
cense is required by § 50.34(b) to include in 
the final safety analysis report plans for cop-
ing with emergencies. 

This appendix establishes minimum re-
quirements for emergency plans for use in 
attaining an acceptable state of emergency 
preparedness. These plans shall be described 
generally in the preliminary safety analysis 
report and submitted as part of the final 
safety analysis report. 

The potential radiological hazards to the 
public associated with the operation of re-
search and test reactors and fuel facilities li-
censed under 10 CFR parts 50 and 70 involve 
considerations different than those associ-
ated with nuclear power reactors. Con-
sequently, the size of Emergency Planning 
Zones 1 (EPZs) for facilities other than power 
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miles (16 km) in radius and the ingestion 
pathway EPZ shall consist of an area about 
50 miles (80 km) in radius.

2 Regulatory Guide 2.6 will be used as guid-
ance for the acceptability of research and 
test reactor emergency response plans.

reactors and the degree to which compliance 
with the requirements of this section and 
sections II, III, IV, and V as necessary will be 
determined on a case-by-case basis.2

Notwithstanding the above paragraphs, in 
the case of an operating license authorizing 
only fuel loading and/or low power oper-
ations up to 5% of rated power, no NRC or 
FEMA review, findings, or determinations 
concerning the state of offsite emergency 
preparedness or the adequacy of and the ca-
pability to implement State and local offsite 
emergency plans, as defined in this appendix, 
are required prior to the issuance of such a 
license. 

II. THE PRELIMINARY SAFETY ANALYSIS 
REPORT 

The Preliminary Safety Analysis Report 
shall contain sufficient information to en-
sure the compatibility of proposed emer-
gency plans for both onsite areas and the 
EPZs, with facility design features, site lay-
out, and site location with respect to such 
considerations as access routes, surrounding 
population distributions, land use, and local 
jurisdictional boundaries for the EPZs in the 
case of nuclear power reactors as well as the 
means by which the standards of § 50.47(b) 
will be met. 

As a minimum, the following items shall 
be described: 

A. Onsite and offsite organizations for cop-
ing with emergencies and the means for noti-
fication, in the event of an emergency, of 
persons assigned to the emergency organiza-
tions. 

B. Contacts and arrangements made and 
documented with local, State, and Federal 
governmental agencies with responsibility 
for coping with emergencies, including iden-
tification of the principal agencies. 

C. Protective measures to be taken within 
the site boundary and within each EPZ to 
protect health and safety in the event of an 
accident; procedures by which these meas-
ures are to be carried out (e.g., in the case of 
an evacuation, who authorizes the evacu-
ation, how the public is to be notified and in-
structed, how the evacuation is to be carried 
out); and the expected response of offsite 
agencies in the event of an emergency. 

D. Features of the facility to be provided 
for onsite emergency first aid and decon-
tamination and for emergency transpor-
tation of onsite individuals to offsite treat-
ment facilities. 

E. Provisions to be made for emergency 
treatment at offsite facilities of individuals 
injured as a result of licensed activities. 

F. Provisions for a training program for 
employees of the licensee, including those 
who are assigned specific authority and re-
sponsibility in the event of an emergency, 
and for other persons who are not employees 
of the licensee but whose assistance may be 
needed in the event of a radiological emer-
gency. 

G. A preliminary analysis that projects the 
time and means to be employed in the notifi-
cation of State and local governments and 
the public in the event of an emergency. A 
nuclear power plant applicant shall perform 
a preliminary analysis of the time required 
to evacuate various sectors and distances 
within the plume exposure pathway EPZ for 
transient and permanent populations, noting 
major impediments to the evacuation or tak-
ing of protective actions. 

H. A preliminary analysis reflecting the 
need to include facilities, systems, and 
methods for identifying the degree of seri-
ousness and potential scope of radiological 
consequences of emergency situations within 
and outside the site boundary, including ca-
pabilities for dose projection using real-time 
meteorological information and for dispatch 
of radiological monitoring teams within the 
EPZs; and a preliminary analysis reflecting 
the role of the onsite technical support cen-
ter and of the near-site emergency oper-
ations facility in assessing information, rec-
ommending protective action, and dissemi-
nating information to the public. 

III. THE FINAL SAFETY ANALYSIS REPORT 

The Final Safety Analysis Report shall 
contain the plans for coping with emer-
gencies. The plans shall be an expression of 
the overall concept of operation; they shall 
describe the essential elements of advance 
planning that have been considered and the 
provisions that have been made to cope with 
emergency situations. The plans shall incor-
porate information about the emergency re-
sponse roles of supporting organizations and 
offsite agencies. That information shall be 
sufficient to provide assurance of coordina-
tion among the supporting groups and with 
the licensee. 

The plans submitted must include a de-
scription of the elements set out in section 
IV for the Emergency Planning Zones (EPZs) 
to an extent sufficient to demonstrate that 
the plans provide reasonable assurance that 
adequate protective measures can and will 
be taken in the event of an emergency. 

IV. CONTENT OF EMERGENCY PLANS 

The applicant’s emergency plans shall con-
tain, but not necessarily be limited to, infor-
mation needed to demonstrate compliance 
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with the elements set forth below, i.e., orga-
nization for coping with radiation emer-
gencies, assessment action, activation of 
emergency organization, notification proce-
dures, emergency facilities and equipment, 
training, maintaining emergency prepared-
ness, and recovery. In addition, the emer-
gency response plans submitted by an appli-
cant for a nuclear power reactor operating li-
cense shall contain information needed to 
demonstrate compliance with the standards 
described in § 50.47(b), and they will be evalu-
ated against those standards. The nuclear 
power reactor operating license applicant 
shall also provide an analysis of the time re-
quired to evacuate and for taking other pro-
tective actions for various sectors and dis-
tances within the plume exposure pathway 
EPZ for transient and permanent popu-
lations. 

A. Organization 

The organization for coping with radio-
logical emergencies shall be described, in-
cluding definition of authorities, responsibil-
ities, and duties of individuals assigned to 
the licensee’s emergency organization and 
the means for notification of such individ-
uals in the event of an emergency. Specifi-
cally, the following shall be included: 

1. A description of the normal plant oper-
ating organization. 

2. A description of the onsite emergency 
response organization with a detailed discus-
sion of: 

a. Authorities, responsibilities, and duties 
of the individual(s) who will take charge dur-
ing an emergency; 

b. Plant staff emergency assignments; 
c. Authorities, responsibilities, and duties 

on an onsite emergency coordinator who 
shall be in charge of the exchange of infor-
mation with offsite authorities responsible 
for coordinating and implementing offsite 
emergency measures. 

3. A description, by position and function 
to be performed, of the licensee’s head-
quarters personnel who will be sent to the 
plant site to augment the onsite emergency 
organization. 

4. Identification, by position and function 
to be performed, of persons within the li-
censee organization who will be responsible 
for making offsite dose projections, and a de-
scription of how these projections will be 
made and the results transmitted to State 
and local authorities, NRC, and other appro-
priate governmental entities. 

5. Identification, by position and function 
to be performed, of other employees of the li-
censee with special qualifications for coping 
with emergency conditions that may arise. 
Other persons with special qualifications, 
such as consultants, who are not employees 
of the licensee and who may be called upon 
for assistance for emergencies shall also be 

identified. The special qualifications of these 
persons shall be described. 

6. A description of the local offsite services 
to be provided in support of the licensee’s 
emergency organization. 

7. Identification of, and assistance ex-
pected from, appropriate State, local, and 
Federal agencies with responsibilities for 
coping with emergencies. 

8. Identification of the State and/or local 
officials responsible for planning for, order-
ing, and controlling appropriate protective 
actions, including evacuations when nec-
essary. 

B. Assessment Actions 

The means to be used for determining the 
magnitude of and for continually assessing 
the impact of the release of radioactive ma-
terials shall be described, including emer-
gency action levels that are to be used as cri-
teria for determining the need for notifica-
tion and participation of local and State 
agencies, the Commission, and other Federal 
agencies, and the emergency action levels 
that are to be used for determining when and 
what type of protective measures should be 
considered within and outside the site 
boundary to protect health and safety. The 
emergency action levels shall be based on in-
plant conditions and instrumentation in ad-
dition to onsite and offsite monitoring. 
These emergency action levels shall be dis-
cussed and agreed on by the applicant and 
State and local governmental authorities 
and approved by NRC. They shall also be re-
viewed with the State and local govern-
mental authorities on an annual basis. 

C. Activation of Emergency Organization 

The entire spectrum of emergency condi-
tions that involve the alerting or activating 
of progressively larger segments of the total 
emergency organization shall be described. 
The communication steps to be taken to 
alert or activate emergency personnel under 
each class of emergency shall be described. 
Emergency action levels (based not only on 
onsite and offsite radiation monitoring in-
formation but also on readings from a num-
ber of sensors that indicate a potential emer-
gency, such as the pressure in containment 
and the response of the Emergency Core 
Cooling System) for notification of offsite 
agencies shall be described. The existence, 
but not the details, of a message authentica-
tion scheme shall be noted for such agencies. 
The emergency classes defined shall include: 
(1) notification of unusual events, (2) alert, 
(3) site area emergency, and (4) general 
emergency. These classes are further dis-
cussed in NUREG–0654; FEMA–REP–1. 

D. Notification Procedures 

1. Administrative and physical means for 
notifying local, State, and Federal officials 
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1 See footnote 1 to section I.

and agencies and agreements reached with 
these officials and agencies for the prompt 
notification of the public and for public 
evacuation or other protective measures, 
should they become necessary, shall be de-
scribed. This description shall include identi-
fication of the appropriate officials, by title 
and agency, of the State and local govern-
ment agencies within the EPZs. 1

2. Provisions shall be described for yearly 
dissemination to the public within the plume 
exposure pathway EPZ of basic emergency 
planning information, such as the methods 
and times required for public notification 
and the protective actions planned if an acci-
dent occurs, general information as to the 
nature and effects of radiation, and a listing 
of local broadcast stations that will be used 
for dissemination of information during an 
emergency. Signs or other measures shall 
also be used to disseminate to any transient 
population within the plume exposure path-
way EPZ appropriate information that would 
be helpful if an accident occurs. 

3. A licensee shall have the capability to 
notify responsible State and local govern-
mental agencies within 15 minutes after de-
claring an emergency. The licensee shall 
demonstrate that the State/local officials 
have the capability to make a public notifi-
cation decision promptly on being informed 
by the licensee of an emergency condition. 
By February 1, 1982, each nuclear power reac-
tor licensee shall demonstrate that adminis-
trative and physical means have been estab-
lished for alerting and providing prompt in-
structions to the public within the plume ex-
posure pathway EPZ. The four-month period 
in 10 CFR 50.54(s)(2) for the correction of 
emergency plan deficiencies shall not apply 
to the initial installation of this public noti-
fication system that is required by February 
1, 1982. The four-month period will apply to 
correction of deficiencies identified during 
the initial installation and testing of the 
prompt public notification systems as well 
as those deficiencies discovered thereafter. 
The design objective of the prompt public 
notification system shall be to have the ca-
pability to essentially complete the initial 
notification of the public within the plume 
exposure pathway EPZ within about 15 min-
utes. The use of this notification capability 
will range from immediate notification of 
the public (within 15 minutes of the time 
that State and local officials are notified 
that a situation exists requiring urgent ac-
tion) to the more likely events where there 
is substantial time available for the State 
and local governmental officials to make a 
judgment whether or not to activate the 
public notification system. Where there is a 
decision to activate the notification system, 
the State and local officials will determine 

whether to activate the entire notification 
system simultaneously or in a graduated or 
staged manner. The responsibility for acti-
vating such a public notification system 
shall remain with the appropriate govern-
mental authorities. 

E. Emergency Facilities and Equipment 

Adequate provisions shall be made and de-
scribed for emergency facilities and equip-
ment, including: 

1. Equipment at the site for personnel 
monitoring; 

2. Equipment for determining the mag-
nitude of and for continuously assessing the 
impact of the release of radioactive mate-
rials to the environment; 

3. Facilities and supplies at the site for de-
contamination of onsite individuals; 

4. Facilities and medical supplies at the 
site for appropriate emergency first aid 
treatment; 

5. Arrangements for the services of physi-
cians and other medical personnel qualified 
to handle radiation emergencies on-site; 

6. Arrangements for transportation of con-
taminated injured individuals from the site 
to specifically identified treatment facilities 
outside the site boundary; 

7. Arrangements for treatment of individ-
uals injured in support of licensed activities 
on the site at treatment facilities outside 
the site boundary; 

8. A licensee onsite technical support cen-
ter and a licensee near-site emergency oper-
ations facility from which effective direction 
can be given and effective control can be ex-
ercised during an emergency; 

9. At least one onsite and one offsite com-
munications system; each system shall have 
a backup power source. 

All communication plans shall have ar-
rangements for emergencies, including titles 
and alternates for those in charge at both 
ends of the communication links and the pri-
mary and backup means of communication. 
Where consistent with the function of the 
governmental agency, these arrangements 
will include: 

a. Provision for communications with con-
tiguous State/local governments within the 
plume exposure pathway EPZ. Such commu-
nications shall be tested monthly. 

b. Provision for communications with Fed-
eral emergency response organizations. Such 
communications systems shall be tested an-
nually. 

c. Provision for communications among 
the nuclear power reactor control room, the 
onsite technical support center, and the 
near-site emergency operations facility; and 
among the nuclear facility, the principal 
State and local emergency operations cen-
ters, and the field assessment teams. Such 
communications systems shall be tested an-
nually. 
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3 Use of site specific simulators or com-
puters is acceptable for any exercise.

4 ‘‘Full participation’’ when used in con-
junction with emergency preparedness exer-
cises for a particular site means appropriate 
offsite local and State authorities and li-
censee personnel physically and actively 
take part in testing their integrated capa-
bility to adequately assess and respond to an 
accident at a commercial nuclear power 
plant. ‘‘Full participation’’ includes testing 
major observable portions of the onsite and 

offsite emergency plans and mobilization of 
state, local and licensee personnel and other 
resources in sufficient numbers to verify the 
capability to respond to the accident sce-
nario.

d. Provisions for communications by the li-
censee with NRC Headquarters and the ap-
propriate NRC Regional Office Operations 
Center from the nuclear power reactor con-
trol room, the onsite technical support cen-
ter, and the near-site emergency operations 
facility. Such communications shall be test-
ed monthly. 

F. Training. 

1. The program to provide for: (a) The 
training of employees and exercising, by 
periodic drills, of radiation emergency plans 
to ensure that employees of the licensee are 
familiar with their specific emergency re-
sponse duties, and (b) The participation in 
the training and drills by other persons 
whose assistance may be needed in the event 
of a radiation emergency shall be described. 
This shall include a description of special-
ized initial training and periodic retraining 
programs to be provided to each of the fol-
lowing categories of emergency personnel: 

i. Directors and/or coordinators of the 
plant emergency organization; 

ii. Personnel responsible for accident as-
sessment, including control room shift per-
sonnel; 

iii Radiological monitoring teams; 
iv. Fire control teams (fire brigades); 
v. Repair and damage control teams; 
vi. First aid and rescue teams; 
vii. Medical support personnel; 
viii. Licensee’s headquarters support per-

sonnel; 
ix. Security personnel. 
In addition, a radiological orientation 

training program shall be made available to 
local services personnel; e.g., local emer-
gency services/Civil Defense, local law en-
forcement personnel, local news media per-
sons. 

2. The plan shall describe provisions for the 
conduct of emergency preparedness exercises 
as follows: Exercises shall test the adequacy 
of timing and content of implementing pro-
cedures and methods, test emergency equip-
ment and communications networks, test 
the public notification system, and ensure 
that emergency organization personnel are 
familiar with their duties.3

a. A full participation 4 exercise which 
tests as much of the licensee, State and local 

emergency plans as is reasonably achievable 
without mandatory public participation 
shall be conducted for each site at which a 
power reactor is located. This exercise shall 
be conducted within two years before the 
issuance of the first operating license for full 
power (one authorizing operation above 5% 
of rated power) of the first reactor and shall 
include participation by each State and local 
government within the plume exposure path-
way EPZ and each state within the ingestion 
exposure pathway EPZ. If the full participa-
tion exercise is conducted more than one 
year prior to issuance of an operating li-
censee for full power, an exercise which tests 
the licensee’s onsite emergency plans shall 
be conducted within one year before issuance 
of an operating license for full power. This 
exercise need not have State or local govern-
ment participation.

b. Each licensee at each site shall conduct 
an exercise of its onsite emergency plan 
every 2 years. The exercise may be included 
in the full participation biennial exercise re-
quired by paragraph 2.c. of this section. In 
addition, the licensee shall take actions nec-
essary to ensure that adequate emergency 
response capabilities are maintained during 
the interval between biennial exercises by 
conducting drills, including at least one drill 
involving a combination of some of the prin-
cipal functional areas of the licensee’s onsite 
emergency response capabilities. The prin-
cipal functional areas of emergency response 
include activities such as management and 
coordination of emergency response, acci-
dent assessment, protective action decision-
making, and plant system repair and correc-
tive actions. During these drills, activation 
of all of the licensee’s emergency response 
facilities (Technical Support Center (TSC), 
Operations Support Center (OSC), and the 
Emergency Operations Facility (EOF)) would 
not be necessary, licensees would have the 
opportunity to consider accident manage-
ment strategies, supervised instruction 
would be permitted, operating staff would 
have the opportunity to resolve problems 
(success paths) rather than have controllers 
intervene, and the drills could focus on on-
site training objectives. 

c. Offsite plans for each site shall be exer-
cised biennially with full participation by 
each offsite authority having a role under 
the plan. Where the offsite authority has a 
role under a radiological response plan for 
more than one site, it shall fully participate 
in one exercise every two years and shall, at 
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5 ‘‘Partial participation’’ when used in con-
junction with emergency preparedness exer-
cises for a particular site means appropriate 
offsite authorities shall actively take part in 
the exercise sufficient to test direction and 
control functions; i.e., (a) protective action 
decision making related to emergency action 
levels, and (b) communication capabilities 
among affected State and local authorities 
and the licensee. 6 See 10 CFR 50.55a(h) Protection Systems.

least, partially participate 5 in other offsite 
plan exercises in this period.

d. A State should fully participate in the 
ingestion pathway portion of exercises at 
least once every six years. In States with 
more than one site, the State should rotate 
this participation from site to site. 

e. Licensees shall enable any State or local 
Government located within the plume expo-
sure pathway EPZ to participate in the li-
censee’s drills when requested by such State 
or local Government. 

f. Remedial exercises will be required if the 
emergency plan is not satisfactorily tested 
during the biennial exercise, such that NRC, 
in consultation with FEMA, cannot find rea-
sonable assurance that adequate protective 
measures can be taken in the event of a radi-
ological emergency. The extent of State and 
local participation in remedial exercises 
must be sufficient to show that appropriate 
corrective measures have been taken regard-
ing the elements of the plan not properly 
tested in the previous exercises. 

g. All training, including exercises, shall 
provide for formal critiques in order to iden-
tify weak or deficient areas that need correc-
tion. Any weaknesses or deficiencies that are 
identified shall be corrected. 

h. The participation of State and local gov-
ernments in an emergency exercise is not re-
quired to the extent that the applicant has 
identified those governments as refusing to 
participate further in emergency planning 
activities, pursuant to 10 CFR 50.47(c)(1). In 
such cases, an exercise shall be held with the 
applicant or licensee and such governmental 
entities as elect to participate in the emer-
gency planning process. 

G. Maintaining Emergency Preparedness 

Provisions to be employed to ensure that 
the emergency plan, its implementing proce-
dures, and emergency equipment and sup-
plies are maintained up to date shall be de-
scribed. 

H. Recovery 

Criteria to be used to determine when, fol-
lowing an accident, reentry of the facility 
would be appropriate or when operation 
could be resumed shall be described. 

V. IMPLEMENTING PROCEDURES 

No less than 180 days prior to the scheduled 
issuance of an operating license for a nuclear 
power reactor or a license to possess nuclear 
material the applicant’s detailed imple-
menting procedures for its emergency plan 
shall be submitted to the Commission as 
specified in § 50.4. Licensees who are author-
ized to operate a nuclear power facility shall 
submit any changes to the emergency plan 
or procedures to the Commission, as speci-
fied in § 50.4, within 30 days of such changes. 

VI. EMERGENCY RESPONSE DATA SYSTEM 

1. The Emergency Response Data System 
(ERDS) is a direct near real-time electronic 
data link between the licensee’s onsite com-
puter system and the NRC Operations Center 
that provides for the automated trans-
mission of a limited data set of selected pa-
rameters. The ERDS supplements the exist-
ing voice transmission over the Emergency 
Notification System (ENS) by providing the 
NRC Operations Center with timely and ac-
curate updates of a limited set of parameters 
from the licensee’s installed onsite computer 
system in the event of an emergency. When 
selected plant data are not available on the 
licensee’s onsite computer system, retro-
fitting of data points is not required. The li-
censee shall test the ERDS periodically to 
verify system availability and operability. 
The frequency of ERDS testing will be quar-
terly unless otherwise set by NRC based on 
demonstrated system performance. 

2. Except for Big Rock Point and all nu-
clear power facilities that are shut down per-
manently or indefinitely, onsite hardware 
shall be provided at each unit by the licensee 
to interface with the NRC receiving system. 
Software, which will be made available by 
the NRC, will assemble the data to be trans-
mitted and transmit data from each unit via 
an output port on the appropriate data sys-
tem. The hardware and software must have 
the following characteristics: 

a. Data points, if resident in the in-plant 
computer systems, must be transmitted for 
four selected types of plant conditions: Reac-
tor core and coolant system conditions; reac-
tor containment conditions; radioactivity 
release rates; and plant meteorological 
tower data. A separate data feed is required 
for each reactor unit. While it is recognized 
that ERDS is not a safety system, it is con-
ceivable that a licensee’s ERDS interface 
could communicate with a safety system. In 
this case, appropriate isolation devices 
would be required at these interfaces. 6 The 
data points, identified in the following pa-
rameters will be transmitted:

(i) For pressurized water reactors (PWRs), 
the selected plant parameters are: (1) Pri-
mary coolant system: pressure, temperatures 
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7 Guidance is provided in NUREG–1394, Re-
vision 1.

8 See NUREG–1394, Revision 1, appendix C, 
Data Point Library.

9 See NUREG–1394, Revision 1, section 3.
10 See NUREG–1394, Revision 1.

(hot leg, cold leg, and core exit 
thermocouples), subcooling margin, pres-
surizer level, reactor coolant charging/make-
up flow, reactor vessel level, reactor coolant 
flow, and reactor power; (2) Secondary cool-
ant system: Steam generator levels and pres-
sures, main feedwater flows, and auxiliary 
and emergency feedwater flows; (3) Safety 
injection: High- and low-pressure safety in-
jection flows, safety injection flows (Wes-
tinghouse), and borated water storage tank 
level; (4) Containment: pressure, tempera-
tures, hydrogen concentration, and sump 
levels; (5) Radiation monitoring system: Re-
actor coolant radioactivity, containment ra-
diation level, condenser air removal radi-
ation level, effluent radiation monitors, and 
process radiation monitor levels; and (6) Me-
teorological data: wind speed, wind direc-
tion, and atmospheric stability. 

(ii) For boiling water reactors (BWRs), the 
selected parameters are: (1) Reactor coolant 
system: Reactor pressure, reactor vessel 
level, feedwater flow, and reactor power; (2) 
Safety injection: Reactor core isolation cool-
ing flow, high-pressure coolant injection/
high-pressure core spray flow, core spray 
flow, low-pressure coolant injection flow, 
and condensate storage tank level; (3) Con-
tainment: drywell pressure, drywell tem-
peratures, drywell sump levels, hydrogen and 
oxygen concentrations, suppression pool 
temperature, and suppression pool level; (4) 
Radiation monitoring system: Reactor cool-
ant radioactivity level, primary contain-
ment radiation level, condenser off-gas radi-
ation level, effluent radiation monitor, and 
process radiation levels; and (5) Meteorolog-
ical data: Wind speed, wind direction, and at-
mospheric stability. 

b. The system must be capable of transmit-
ting all available ERDS parameters at time 
intervals of not less than 15 seconds or more 
than 60 seconds. Exceptions to this require-
ment will be considered on a case by case 
basis. 

c. All link control and data transmission 
must be established in a format compatible 
with the NRC receiving system 7 as config-
ured at the time of licensee implementation.

3. Maintaining Emergency Response Data 
System: 

a. Any hardware and software changes that 
affect the transmitted data points identified 
in the ERDS Data Point Library 8 (site spe-
cific data base residing on the ERDS com-
puter) must be submitted to the NRC within 
30 days after the changes are completed.

b. Hardware and software changes, with 
the exception of data point modifications, 
that could affect the transmission format 

and computer communication protocol to 
the ERDS must be provided to the NRC as 
soon as practicable and at least 30 days prior 
to the modification. 

c. In the event of a failure of the NRC sup-
plied onsite modem, a replacement unit will 
be furnished by the NRC for licensee instal-
lation. 

4. Implementing the Emergency Response 
Data System Program: 

a. Each licensee shall develop and submit 
an ERDS implementation program plan to 
the NRC by October 28, 1991. To ensure com-
patibility with the guidance provided for the 
ERDS, the ERDS implementation program 
plan,9 must include, but not be limited to, 
information on the licensee’s computer sys-
tem configuration (i.e., hardware and soft-
ware), interface, and procedures.

b. Licensees must comply with appendix E 
to part 50, section V. 

c. Licensees that have submitted the re-
quired information under the voluntary 
ERDS implementation program will not be 
required to resubmit this information. The 
licensee shall meet the implementation 
schedule of appendix E to part 50, section 
VI.4d. 

d. Each licensee shall complete implemen-
tation of the ERDS by February 13, 1993, or 
before initial escalation to full power, which-
ever comes later. Licensees with currently 
operational ERDS interfaces approved under 
the voluntary ERDS implementation pro-
gram 10 will not be required to submit an-
other implementation plan and will be con-
sidered to have met the requirements for 
ERDS under appendix E to part 50, section 
VI.1 and 2 of this part.

[45 FR 55410, Aug. 19, 1980; 46 FR 28839, May 
29, 1981, as amended at 46 FR 63032, Dec. 30, 
1981; 47 FR 30236, July 13, 1982; 47 FR 57671, 
Dec. 28, 1982; 49 FR 27736, July 6, 1984; 51 FR 
40310, Nov. 6, 1986; 52 FR 16829, May 6, 1987; 52 
FR 42086, Nov. 3, 1987; 56 FR 40185, Aug. 13, 
1991; 59 FR 14090, Mar. 25, 1994; 61 FR 30132, 
June 14, 1996]

APPENDIX F TO PART 50—POLICY RELAT-
ING TO THE SITING OF FUEL REPROC-
ESSING PLANTS AND RELATED WASTE 
MANAGEMENT FACILITIES 

1. Public health and safety considerations 
relating to licensed fuel reprocessing plants 
do not require that such facilities be located 
on land owned and controlled by the Federal 
Government. Such plants, including the fa-
cilities for the temporary storage of high-
level radioactive wastes, may be located on 
privately owned property. 

2. A fuel reprocessing plant’s inventory of 
high-level liquid radioactive wastes will be 
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limited to that produced in the prior 5 years. 
(For the purpose of this statement of policy, 
‘‘high-level liquid radioactive wastes’’ means 
those aqueous wastes resulting from the op-
eration of the first cycle solvent extraction 
system, or equivalent, and the concentrated 
wastes from subsequent extraction cycles, or 
equivalent, in a facility for reprocessing ir-
radiated reactor fuels.) High-level liquid ra-
dioactive wastes shall be converted to a dry 
solid as required to comply with this inven-
tory limitation, and placed in a sealed con-
tainer prior to transfer to a Federal reposi-
tory in a shipping cask meeting the require-
ments of 10 CFR part 71. The dry solid shall 
be chemically, thermally, and radiolytically 
stable to the extent that the equilibrium 
pressure in the sealed container will not ex-
ceed the safe operating pressure for that con-
tainer during the period from canning 
through a minimum of 90 days after receipt 
(transfer of physical custody) at the Federal 
repository. All of these high-level radio-
active wastes shall be transferred to a Fed-
eral repository no later than 10 years fol-
lowing separation of fission products from 
the irradiated fuel. Upon receipt, the Federal 
repository will assume permanent custody of 
these radioactive waste materials although 
industry will pay the Federal Government a 
charge which together with interest on unex-
pended balances will be designed to defray 
all costs of disposal and perpetual surveil-
lance. The Department of Energy will take 
title to the radioactive waste material upon 
transfer to a Federal repository. Before re-
tirement of the reprocessing plant from oper-
ational status and before termination of li-
censing pursuant to § 50.82, transfer of all 
such wastes to a Federal repository shall be 
completed. Federal repositories, which will 
be limited in number, will be designated 
later by the Commission. 

3. Disposal of high-level radioactive fission 
product waste material will not be permitted 
on any land other than that owned and con-
trolled by the Federal Government. 

4. A design objective for fuel reprocessing 
plants shall be to facilitate decontamination 
and removal of all significant radioactive 
wastes at the time the facility is perma-
nently decommissioned. Criteria for the ex-
tent of decontamination to be required upon 
decommissioning and license termination 
will be developed in consultation with com-
petent groups. Opportunity will be afforded 
for public comment before such criteria are 
made effective. 

5. Applicants proposing to operate fuel re-
processing plants, in submitting information 
concerning financial qualifications as re-
quired by § 50.33(f), shall include information 
enabling the Commission to determine 
whether the applicant is financially quali-
fied, among other things, to provide for the 
removal and disposal of radioactive wastes, 
during operation and upon decommissioning 

of the facility, in accordance with the Com-
mission’s regulations, including the require-
ments set out in this appendix. 

6. With respect to fuel reprocessing plants 
already licensed, the licenses will be appro-
priately conditioned to carry out the pur-
poses of the policy stated above with respect 
to high-level radioactive fission product 
wastes generated after installation of new 
equipment for interim storage of liquid 
wastes, or after installation of equipment re-
quired for solidification without interim liq-
uid storage. In either case, such equipment 
shall be installed at the earliest practicable 
date, taking into account the time required 
for design, procurement and installation 
thereof. With respect to such plants, the ap-
plication of the policy stated in this appen-
dix to existing wastes and to wastes gen-
erated prior to the installation of such 
equipment, will be the subject of a further 
rulemaking proceeding. 

[35 FR 17533, Nov. 14, 1970, as amended at 36 
FR 5411, Mar. 23, 1971; 42 FR 20139, Apr. 18, 
1977; 45 FR 14201, Mar. 5, 1980]

APPENDIX G TO PART 50—FRACTURE 
TOUGHNESS REQUIREMENTS 

I. Introduction and scope. 
II. Definitions. 
III. Fracture toughness tests. 
IV. Fracture toughness requirements. 

I. INTRODUCTION AND SCOPE 

This appendix specifies fracture toughness 
requirements for ferritic materials of pres-
sure-retaining components of the reactor 
coolant pressure boundary of light water nu-
clear power reactors to provide adequate 
margins of safety during any condition of 
normal operation, including anticipated 
operational occurrences and system hydro-
static tests, to which the pressure boundary 
may be subjected over its service lifetime. 

The ASME Code forms the basis for the re-
quirements of this appendix. ‘‘ASME Code’’ 
means the American Society of Mechanical 
Engineers Boiler and Pressure Vessel Code. If 
no section is specified, the reference is to 
Section III, Division 1, ‘‘Rules for Construc-
tion of Nuclear Power Plant Components.’’ 
‘‘Section XI’’ means Section XI, Division 1, 
‘‘Rules for Inservice Inspection of Nuclear 
Power Plant Components.’’ If no edition or 
addenda are specified, the ASME Code edi-
tion and addenda and any limitations and 
modifications thereof, which are specified in 
§ 50.55a, are applicable. 

The sections, editions and addenda of the 
ASME Boiler and Pressure Vessel Code speci-
fied in § 50.55a have been approved for incor-
poration by reference by the Director of the 
Federal Register. A notice of any changes 
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made to the material incorporated by ref-
erence will be published in the FEDERAL REG-
ISTER. Copies of the ASME Boiler and Pres-
sure Vessel Code may be purchased from the 
American Society of Mechanical Engineers, 
United Engineering Center, 345 East 47th 
Street, New York, NY 10017, and are avail-
able for inspection at the NRC Library, 11545 
Rockville Pike, Two White Flint North, 
Rockville, MD 20852–2738. 

The requirements of this appendix apply to 
the following materials: 

A. Carbon and low-alloy ferritic steel 
plate, forgings, castings, and pipe with speci-
fied minimum yield strengths not over 50,000 
psi (345 MPa), and to those with specified 
minimum yield strengths greater than 50,000 
psi (345 MPa) but not over 90,000 psi (621 
MPa) if qualified by using methods equiva-
lent to those described in paragraph G–2110 
of appendix G of section XI of the latest edi-
tion and addenda of the ASME Code incor-
porated by reference into § 50.55a(b)(2). 

B. Welds and weld heat-affected zones in 
the materials specified in paragraph I.A. of 
this appendix. 

C. Materials for bolting and other types of 
fasteners with specified minimum yield 
strengths not over 130,000 psi (896 MPa).

NOTE: The adequacy of the fracture tough-
ness of other ferritic materials not covered 
in this section must be demonstrated to the 
Director, Office of Nuclear Reactor Regula-
tion, on an individual case basis.

II. DEFINITIONS 

A. Ferritic material means carbon and low-
alloy steels, higher alloy steels including all 
stainless alloys of the 4xx series, and 
maraging and precipitation hardening steels 
with a predominantly body-centered cubic 
crystal structure. 

B. System hydrostatic tests means all 
preoperational system leakage and hydro-
static pressure tests and all system leakage 
and hydrostatic pressure tests performed 
during the service life of the pressure bound-
ary in compliance with the ASME Code, Sec-
tion XI. 

C. Specified minimum yield strength means 
the minimum yield strength (in the 
unirradiated condition) of a material speci-
fied in the construction code under which 
the component is built under § 50.55a. 

D. RTNDT means the reference temperature 
of the material, for all conditions. 

(i) For the pre-service or unirradiated con-
dition, RTNDT is evaluated according to the 
procedures in the ASME Code, Paragraph 
NB–2331. 

(ii) For the reactor vessel beltline mate-
rials, RTNDT must account for the effects of 
neutron radiation. 

E. DRTNDT means the transition tempera-
ture shift, or change in RTNDT, due to neu-
tron radiation effects, which is evaluated as 
the difference in the 30 ft-lb (41 J) index tem-

peratures from the average Charpy curves 
measured before and after irradiation. 

F. Beltline or Beltline region of reactor vessel 
means the region of the reactor vessel (shell 
material including welds, heat affected 
zones, and plates or forgings) that directly 
surrounds the effective height of the active 
core and adjacent regions of the reactor ves-
sel that are predicted to experience suffi-
cient neutron radiation damage to be consid-
ered in the selection of the most limiting 
material with regard to radiation damage. 

III. FRACTURE TOUGHNESS TESTS 

A. To demonstrate compliance with the 
fracture toughness requirements of section 
IV of this appendix, ferritic materials must 
be tested in accordance with the ASME Code 
and, for the beltline materials, the test re-
quirements of appendix H of this part. For a 
reactor vessel that was constructed to an 
ASME Code earlier than the Summer 1972 
Addenda of the 1971 Edition (under § 50.55a), 
the fracture toughness data and data anal-
yses must be supplemented in a manner ap-
proved by the Director, Office of Nuclear Re-
actor Regulation, to demonstrate equiva-
lence with the fracture toughness require-
ments of this appendix. 

B. Test methods for supplemental fracture 
toughness tests described in paragraph 
IV.A.1.b of this appendix must be submitted 
to and approved by the Director, Office of 
Nuclear Reactor Regulation, prior to testing. 

C. All fracture toughness test programs 
conducted in accordance with paragraphs 
III.A and III.B must comply with ASME Code 
requirements for calibration of test equip-
ment, qualification of test personnel, and re-
tention of records of these functions and of 
the test data. 

IV. FRACTURE TOUGHNESS REQUIREMENTS 

A. The pressure-retaining components of 
the reactor coolant pressure boundary that 
are made of ferritic materials must meet the 
requirements of the ASME Code, supple-
mented by the additional requirements set 
forth below, for fracture toughness during 
system hydrostatic tests and any condition 
of normal operation, including anticipated 
operational occurrences. Reactor vessels 
may continue to be operated only for that 
service period within which the requirements 
of this section are satisfied. For the reactor 
vessel beltline materials, including welds, 
plates and forgings, the values of RTNDT and 
Charpy upper-shelf energy must account for 
the effects of neutron radiation, including 
the results of the surveillance program of ap-
pendix H of this part. The effects of neutron 
radiation must consider the radiation condi-
tions (i.e., the fluence) at the deepest point 
on the crack front of the flaw assumed in the 
analysis. 
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1 Defined in ASTM E 185–79 and –82 which 
are incorporated by reference in appendix H 
to part 50.

1. Reactor Vessel Charpy Upper-Shelf Energy 
Requirements 

a. Reactor vessel beltline materials must 
have Charpy upper-shelf energy,1 in the 
transverse direction for base material and 
along the weld for weld material according 
to the ASME Code, of no less than 75 ft-lb 
(102 J) initially and must maintain Charpy 
upper-shelf energy throughout the life of the 
vessel of no less than 50 ft-lb (68 J), unless it 
is demonstrated in a manner approved by the 
Director, Office of Nuclear Reactor Regula-
tion, that lower values of Charpy upper-shelf 
energy will provide margins of safety against 
fracture equivalent to those required by Ap-
pendix G of Section XI of the ASME Code. 
This analysis must use the latest edition and 
addenda of the ASME Code incorporated by 
reference into § 50.55a(b)(2) at the time the 
analysis is submitted.

b. Additional evidence of the fracture 
toughness of the beltline materials after ex-
posure to neutron irradiation may be ob-
tained from results of supplemental fracture 
toughness tests for use in the analysis speci-
fied in section IV.A.1.a. 

c. The analysis for satisfying the require-
ments of section IV.A.1 of this appendix 
must be submitted, as specified in § 50.4, for 
review and approval on an individual case 
basis at least three years prior to the date 
when the predicted Charpy upper-shelf en-
ergy will no longer satisfy the requirements 
of section IV.A.1 of this appendix, or on a 
schedule approved by the Director, Office of 
Nuclear Reactor Regulation. 

2. Pressure-Temperature Limits and Minimum 
Temperature Requirements 

a. Pressure-temperature limits and min-
imum temperature requirements for the re-
actor vessel are given in table 3, and are de-
fined by the operating condition (i.e., hydro-
static pressure and leak tests, or normal op-
eration including anticipated operational oc-
currences), the vessel pressure, whether or 
not fuel is in the vessel, and whether the 
core is critical. In table 3, the vessel pressure 
is defined as a percentage of the preservice 
system hydrostatic test pressure. The appro-

priate requirements on both the pressure-
temperature limits and the minimum per-
missible temperature must be met for all 
conditions. 

b. The pressure-temperature limits identi-
fied as ‘‘ASME Appendix G limits’’ in table 3 
require that the limits must be at least as 
conservative as limits obtained by following 
the methods of analysis and the margins of 
safety of Appendix G of Section XI of the 
ASME Code. 

c. The minimum temperature require-
ments given in table 3 pertain to the control-
ling material, which is either the material in 
the closure flange or the material in the 
beltline region with the highest reference 
temperature. As specified in table 3, the min-
imum temperature requirements and the 
controlling material depend on the operating 
condition (i.e., hydrostatic pressure and leak 
tests, or normal operation including antici-
pated operational occurrences), the vessel 
pressure, whether fuel is in the vessel, and 
whether the core is critical. The metal tem-
perature of the controlling material, in the 
region of the controlling material which has 
the least favorable combination of stress and 
temperature, must exceed the appropriate 
minimum temperature requirement for the 
condition and pressure of the vessel specified 
in table 1. 

d. Pressure tests and leak tests of the reac-
tor vessel that are required by Section XI of 
the ASME Code must be completed before 
the core is critical. 

B. If the procedures of section IV.A. of this 
appendix do not indicate the existence of an 
equivalent safety margin, the reactor vessel 
beltline may be given a thermal annealing 
treatment to recover the fracture toughness 
of the material, subject to the requirements 
of § 50.66. The reactor vessel may continue to 
be operated only for that service period with-
in which the predicted fracture toughness of 
the beltline region materials satisfies the re-
quirements of section IV.A. of this appendix 
using the values of RTNDT and Charpy upper-
shelf energy that include the effects of an-
nealing and subsequent irradiation.

TABLE 1—PRESSURE AND TEMPERATURE REQUIREMENTS FOR THE REACTOR PRESSURE VESSEL 

Operating condition 

Ves-
sel 

pres-
sure 1

Requirements for pressure-
temperature limits 

Minimum temperature
requirements 

1. Hydrostatic pressure and leak tests (core is not crit-
ical): 
1.a Fuel in the vessel ................................................ ≤20% ASME Appendix G Limits (2) 
1.b Fuel in the vessel ................................................ >20% ASME Appendix G Limits (2) +90 °F (6) 
1.c No fuel in the vessel (Preservice Hydrotest 

Only).
ALL (Not Applicable) (3) +60 °F 
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TABLE 1—PRESSURE AND TEMPERATURE REQUIREMENTS FOR THE REACTOR PRESSURE VESSEL—
Continued

Operating condition 

Ves-
sel 

pres-
sure 1

Requirements for pressure-
temperature limits 

Minimum temperature
requirements 

2. Normal operation (incl. heat-up and cool-down), in-
cluding anticipated operational occurrences: 
2.a Core not critical ................................................... ≤20% ASME Appendix G Limits (2) 
2.b Core not critical ................................................... >20% ASME Appendix G Limits (2) +120 °F (6) 
2.c Core critical ......................................................... ≤20% ASME Appendix G Limits + 

40 °F 
Larger of [(4)] or [(2) + 40 °F] 

2.d Core critical ......................................................... >20% ASME Appendix G Limits + 
40 °F 

Larger of [(4)] or [(2) + 160 °F] 

2.e Core critical for BWR (5) ..................................... ≤20% ASME Appendix G Limits + 
40 °F 

(2) + 60 °F 

1 Percent of the preservice system hydrostatic test pressure. 
2 The highest reference temperature of the material in the closure flange region that is highly stressed by the bolt preload. 
3 The highest reference temperature of the vessel. 
4 The minimum permissible temperature for the inservice system hydrostatic pressure test. 
5 For boiling water reactors (BWR) with water level within the normal range for power operation. 
6 Lower temperatures are permissible if they can be justified by showing that the margins of safety of the controlling region are 

equivalent to those required for the beltline when it is controlling. 

60 FR 65474, Dec. 19, 1995]

APPENDIX H TO PART 50—REACTOR VES-
SEL MATERIAL SURVEILLANCE PRO-
GRAM REQUIREMENTS 

I. Introduction 
II. Definitions 
III. Surveillance Program Criteria 
IV. Report of Test Results 

I. INTRODUCTION 

The purpose of the material surveillance 
program required by this appendix is to mon-
itor changes in the fracture toughness prop-
erties of ferritic materials in the reactor ves-
sel beltline region of light water nuclear 
power reactors which result from exposure of 
these materials to neutron irradiation and 
the thermal environment. Under the pro-
gram, fracture toughness test data are ob-
tained from material specimens exposed in 
surveillance capsules, which are withdrawn 
periodically from the reactor vessel. These 
data will be used as described in section IV 
of appendix G to part 50. 

ASTM E 185–73, –79, and –82, ‘‘Standard 
Practice for Conducting Surveillance Tests 
for Light-Water Cooled Nuclear Power Reac-
tor Vessels,’’ which are referenced in the fol-
lowing paragraphs, have been approved for 
incorporation by reference by the Director of 
the Federal Register. Copies of ASTM E 185–
73, –79, and –82, may be purchased from the 
American Society for Testing and Materials, 
1916 Race Street, Philadelphia, PA 19103 and 
are available for inspection at the NRC Li-
brary, 11545 Rockville Pike, Two White Flint 
North, Rockville, MD 20852–2738. 

II. DEFINITIONS 

All terms used in this appendix have the 
same meaning as in appendix G. 

III. SURVEILLANCE PROGRAM CRITERIA 

A. No material surveillance program is re-
quired for reactor vessels for which it can be 
conservatively demonstrated by analytical 
methods applied to experimental data and 
tests performed on comparable vessels, mak-
ing appropriate allowances for all uncertain-
ties in the measurements, that the peak neu-
tron fluence at the end of the design life of 
the vessel will not exceed 1017 n/cm2 (E > 1 
MeV). 

B. Reactor vessels that do not meet the 
conditions of paragraph III.A of this appen-
dix must have their beltline materials mon-
itored by a surveillance program complying 
with ASTM E 185, as modified by this appen-
dix. 

1. The design of the surveillance program 
and the withdrawal schedule must meet the 
requirements of the edition of ASTM E 185 
that is current on the issue date of the 
ASME Code to which the reactor vessel was 
purchased. Later editions of ASTM E 185 
may be used, but including only those edi-
tions through 1982. For each capsule with-
drawal, the test procedures and reporting re-
quirements must meet the requirements of 
ASTM E 185–82 to the extent practicable for 
the configuration of the specimens in the 
capsule. 

2. Surveillance specimen capsules must be 
located near the inside vessel wall in the 
beltline region so that the specimen irradia-
tion history duplicates, to the extent prac-
ticable within the physical constraints of the 
system, the neutron spectrum, temperature 
history, and maximum neutron fluence expe-
rienced by the reactor vessel inner surface. If 
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1 Here and elsewhere in this appendix back-
ground means radioactive materials in the 
environment and in the effluents from light-
water-cooled power reactors not generated 
in, or attributable to, the reactors of which 

Continued

the capsule holders are attached to the ves-
sel wall or to the vessel cladding, construc-
tion and inservice inspection of the attach-
ments and attachment welds must be done 
according to the requirements for permanent 
structural attachments to reactor vessels 
given in Sections III and XI of the American 
Society of Mechanical Engineers Boiler and 
Pressure Vessel Code (ASME Code). The de-
sign and location of the capsule holders must 
permit insertion of replacement capsules. 
Accelerated irradiation capsules may be used 
in addition to the required number of sur-
veillance capsules. 

3. A proposed withdrawal schedule must be 
submitted with a technical justification as 
specified in § 50.4. The proposed schedule 
must be approved prior to implementation. 

C. Requirements for an Integrated Surveil-
lance Program. 

1. In an integrated surveillance program, 
the representative materials chosen for sur-
veillance for a reactor are irradiated in one 
or more other reactors that have similar de-
sign and operating features. Integrated sur-
veillance programs must be approved by the 
Director, Office of Nuclear Reactor Regula-
tion, on a case-by-case basis. Criteria for ap-
proval include the following: 

a. The reactor in which the materials will 
be irradiated and the reactor for which the 
materials are being irradiated must have 
sufficiently similar design and operating fea-
tures to permit accurate comparisons of the 
predicted amount of radiation damage. 

b. Each reactor must have an adequate do-
simetry program. 

c. There must be adequate arrangement for 
data sharing between plants. 

d. There must be a contingency plan to as-
sure that the surveillance program for each 
reactor will not be jeopardized by operation 
at reduced power level or by an extended 
outage of another reactor from which data 
are expected. 

e. There must be substantial advantages to 
be gained, such as reduced power outages or 
reduced personnel exposure to radiation, as a 
direct result of not requiring surveillance 
capsules in all reactors in the set. 

2. No reduction in the requirements for 
number of materials to be irradiated, speci-
men types, or number of specimens per reac-
tor is permitted. 

3. After (the effective date of this section), 
no reduction in the amount of testing is per-
mitted unless previously authorized by the 
Director, Office of Nuclear Reactor Regula-
tion. 

IV. REPORT OF TEST RESULTS 

A. Each capsule withdrawal and the test 
results must be the subject of a summary 
technical report to be submitted, as specified 
in § 50.4, within one year of the date of cap-
sule withdrawal, unless an extension is 

granted by the Director, Office of Nuclear 
Reactor Regulation. 

B. The report must include the data re-
quired by ASTM E 185, as specified in para-
graph III.B.1 of this appendix, and the results 
of all fracture toughness tests conducted on 
the beltline materials in the irradiated and 
unirradiated conditions. 

C. If a change in the Technical Specifica-
tions is required, either in the pressure-tem-
perature limits or in the operating proce-
dures required to meet the limits, the ex-
pected date for submittal of the revised 
Technical Specifications must be provided 
with the report. 

[60 FR 65476, Dec. 19, 1995]

APPENDIX I TO PART 50—NUMERICAL 
GUIDES FOR DESIGN OBJECTIVES AND 
LIMITING CONDITIONS FOR OPER-
ATION TO MEET THE CRITERION ‘‘AS 
LOW AS IS REASONABLY ACHIEV-
ABLE’’ FOR RADIOACTIVE MATERIAL 
IN LIGHT-WATER-COOLED NUCLEAR 
POWER REACTOR EFFLUENTS 

SECTION I. Introduction. Section 50.34a 
provides that an application for a permit to 
construct a nuclear power reactor shall in-
clude a description of the preliminary design 
of equipment to be installed to maintain 
control over radioactive materials in gas-
eous and liquid effluents produced during 
normal conditions, including expected occur-
rences. In the case of an application filed on 
or after January 2, 1971, the application must 
also identify the design objectives, and the 
means to be employed, for keeping levels of 
radioactive material in effluents to unre-
stricted areas as low as practicable. 

Section 50.36a contains provisions designed 
to assure that releases of radioactive mate-
rial from nuclear power reactors to unre-
stricted areas during normal conditions, in-
cluding expected occurrences, are kept as 
low as practicable. 

SEC. II. Guides on design objectives for light-
water-cooled nuclear power reactors licensed 
under 10 CFR part 50. The guides on design 
objectives set forth in this section may be 
used by an applicant for a permit to con-
struct a light-water-cooled nuclear power re-
actor as guidance in meeting the require-
ments of § 50.34a(a). The applicant shall pro-
vide reasonable assurance that the following 
design objectives will be met. 

A. The calculated annual total quantity of 
all radioactive material above background 1 
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specific account is required in determining 
design objectives.

to be released from each light-water-cooled 
nuclear power reactor to unrestricted areas 
will not result in an estimated annual dose 
or dose commitment from liquid effluents for 
any individual in an unrestricted area from 
all pathways of exposure in excess of 3 
millirems to the total body or 10 millirems 
to any organ.

B.1. The calculated annual total quantity 
of all radioactive material above background 
to be released from each light-water-cooled 
nuclear power reactor to the atmosphere will 
not result in an estimated annual air dose 
from gaseous effluents at any location near 
ground level which could be occupied by in-
dividuals in unrestricted areas in excess of 10 
millirads for gamma radiation or 20 
millirads for beta radiation. 

2. Notwithstanding the guidance of para-
graph B.1: 

(a) The Commission may specify, as guid-
ance on design objectives, a lower quantity 
of radioactive material above background to 
be released to the atmosphere if it appears 
that the use of the design objectives in para-
graph B.1 is likely to result in an estimated 
annual external dose from gaseous effluents 
to any individual in an unrestricted area in 
excess of 5 millirems to the total body; and 

(b) Design objectives based upon a higher 
quantity of radioactive material above back-
ground to be released to the atmosphere 
than the quantity specified in paragraph B.1 
will be deemed to meet the requirements for 
keeping levels of radioactive material in gas-
eous effluents as low as is reasonably achiev-
able if the applicant provides reasonable as-
surance that the proposed higher quantity 
will not result in an estimated annual exter-
nal dose from gaseous effluents to any indi-
vidual in unrestricted areas in excess of 5 
millirems to the total body or 15 millirems 
to the skin. 

C. The calculated annual total quantity of 
all radioactive iodine and radioactive mate-
rial in particulate form above background to 
be released from each light-water-cooled nu-
clear power reactor in effluents to the at-
mosphere will not result in an estimated an-
nual dose or dose commitment from such ra-
dioactive iodine and radioactive material in 
particulate form for any individual in an un-
restricted area from all pathways of expo-
sure in excess of 15 millirems to any organ. 

D. In addition to the provisions of para-
graphs A, B, and C above, the applicant shall 
include in the radwaste system all items of 
reasonably demonstrated technology that, 
when added to the system sequentially and 
in order of diminishing cost-benefit return, 
can for a favorable cost-benefit ratio effect 
reductions in dose to the population reason-
ably expected to be within 50 miles of the re-

actor. As an interim measure and until es-
tablishment and adoption of better values 
(or other appropriate criteria), the values 
$1000 per total body man-rem and $1000 per 
man-thyroid-rem (or such lesser values as 
may be demonstrated to be suitable in a par-
ticular case) shall be used in this cost-ben-
efit analysis. The requirements of this para-
graph D need not be complied with by per-
sons who have filed applications for con-
struction permits which were docketed on or 
after January 2, 1971, and prior to June 4, 
1976, if the radwaste systems and equipment 
described in the preliminary or final safety 
analysis report and amendments thereto sat-
isfy the Guides on Design Objectives for 
Light-Water-Cooled Nuclear Power Reactors 
proposed in the Concluding Statement of Po-
sition of the Regulatory Staff in Docket–
RM–50–2 dated February 20, 1974, pp. 25–30, re-
produced in the annex to this appendix I. 

SEC. III. Implementation. A.1. Conformity 
with the guides on design objectives of Sec-
tion II shall be demonstrated by 
calculational procedures based upon models 
and data such that the actual exposure of an 
individual through appropriate pathways is 
unlikely to be substantially underestimated, 
all uncertainties being considered together. 
Account shall be taken of the cumulative ef-
fect of all sources and pathways within the 
plant contributing to the particular type of 
effluent being considered. For determination 
of design objectives in accordance with the 
guides of Section II, the estimations of expo-
sure shall be made with respect to such po-
tential land and water usage and food path-
ways as could actually exist during the term 
of plant operation: Provided, That, if the re-
quirements of paragraph B of Section III are 
fulfilled, the applicant shall be deemed to 
have complied with the requirements of 
paragraph C of Section II with respect to ra-
dioactive iodine if estimations of exposure 
are made on the basis of such food pathways 
and individual receptors as actually exist at 
the time the plant is licensed. 

2. The characteristics attributed to a hypo-
thetical receptor for the purpose of esti-
mating internal dose commitment shall take 
into account reasonable deviations of indi-
vidual habits from the average. The appli-
cant may take account of any real phe-
nomenon or factors actually affecting the es-
timate of radiation exposure, including the 
characteristics of the plant, modes of dis-
charge of radioactive materials, physical 
processes tending to attenuate the quantity 
of radioactive material to which an indi-
vidual would be exposed, and the effects of 
averaging exposures over times during which 
determining factors may fluctuate. 

B. If the applicant determines design ob-
jectives with respect to radioactive iodine on 
the basis of existing conditions and if poten-
tial changes in land and water usage and 
food pathways could result in exposures in 
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2 Section 50.36a(a)(2) requires the licensee 
to submit certain reports to the Commission 
with regard to the quantities of the principal 
radionuclides released to unrestricted areas. 
It also provides that, on the basis of such re-
ports and any additional information the 
Commission may obtain from the licensee 
and others, the Commission may from time 
to time require the license to take such ac-
tion as the Commission deems appropriate.

excess of the guideline values of paragraph C 
of Section II, the applicant shall provide rea-
sonable assurance that a monitoring and sur-
veillance program will be performed to de-
termine: 

1. The quantities of radioactive iodine ac-
tually released to the atmosphere and depos-
ited relative to those estimated in the deter-
mination of design objectives; 

2. Whether changes in land and water 
usage and food pathways which would result 
in individual exposures greater than origi-
nally estimated have occurred; and 

3. The content of radioactive iodine and 
foods involved in the changes, if and when 
they occur. 

SEC. IV. Guides on technical specifications 
for limiting conditions for operation for light-
water-cooled nuclear power reactors licensed 
under 10 CFR part 50. The guides on limiting 
conditions for operation for light-water-
cooled nuclear power reactors set forth 
below may be used by an applicant for a li-
cense to operate a light-water-cooled nuclear 
power reactor or a licensee who has sub-
mitted a certification of permanent ces-
sation of operations under § 50.82(a)(1) as 
guidance in developing technical specifica-
tions under § 50.36a(a) to keep levels of radio-
active materials in effluents to unrestricted 
areas as low as is reasonably achievable. 

Section 50.36a(b) provides that licensees 
shall be guided by certain considerations in 
establishing and implementing operating 
procedures specified in technical specifica-
tions that take into account the need for op-
erating flexibility and at the same time as-
sure that the licensee will exert his best ef-
fort to keep levels of radioactive material in 
effluents as low as is reasonably achievable. 
The guidance set forth below provides addi-
tional and more specific guidance to licens-
ees in this respect. 

Through the use of the guides set forth in 
this section it is expected that the annual re-
lease of radioactive material in effluents 
from light-water-cooled nuclear power reac-
tors can generally be maintained within the 
levels set forth as numerical guides for de-
sign objectives in Section II. 

At the same time, the licensee is permitted 
the flexibility of operations, compatible with 
considerations of health and safety, to as-
sure that the public is provided a dependable 
source of power even under unusual condi-
tions which may temporarily result in re-
leases higher than numerical guides for de-
sign objectives but still within levels that 
assure that the average population exposure 
is equivalent to small fractions of doses from 
natural background radiation. It is expected 
that in using this operational flexibility 
under unusual conditions, the licensee will 
exert his best efforts to keep levels of radio-
active material in effluents within the nu-
merical guides for design objectives. 

A. If the quantity of radioactive material 
actually released in effluents to unrestricted 
areas from a light-water-cooled nuclear 
power reactor during any calendar quarter is 
such that the resulting radiation exposure, 
calculated on the same basis as the respec-
tive design objective exposure, would exceed 
one-half the design objective annual expo-
sure derived pursuant to Sections II and III, 
the licensee shall: 2

1. Make an investigation to identify the 
causes for such release rates; 

2. Define and initiate a program of correc-
tive action; and 

3. Report these actions as specified in § 50.4, 
within 30 days from the end of the quarter 
during which the release occurred. 

B. The licensee shall establish an appro-
priate surveillance and monitoring program 
to: 

1. Provide data on quantities of radioactive 
material released in liquid and gaseous 
effluents to assure that the provisions of 
paragraph A of this section are met; 

2. Provide data on measurable levels of ra-
diation and radioactive materials in the en-
vironment to evaluate the relationship be-
tween quantities of radioactive material re-
leased in effluents and resultant radiation 
doses to individuals from principal pathways 
of exposure; and 

3. Identify changes in the use of unre-
stricted areas (e.g., for agricultural pur-
poses) to permit modifications in monitoring 
programs for evaluating doses to individuals 
from principal pathways of exposure. 

C. If the data developed in the surveillance 
and monitoring program described in para-
graph B of Section III or from other moni-
toring programs show that the relationship 
between the quantities of radioactive mate-
rial released in liquid and gaseous effluents 
and the dose to individuals in unrestricted 
areas is significantly different from that as-
sumed in the calculations used to determine 
design objectives pursuant to Sections II and 
III, the Commission may modify the quan-
tities in the technical specifications defining 
the limiting conditions in a license to oper-
ate a light-water-cooled nuclear power reac-
tor or a license whose holder has submitted 
a certification of permanent cessation of op-
erations under § 50.82(a)(1). 

SEC. V. Effective dates. A. The guides for 
limiting conditions for operation set forth in 
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1 ‘‘Background,’’ means the quantity of ra-
dioactive material in the effluent from light-
water-cooled nuclear power reactors at a site 
that did not originate in the reactors.

2 Such measures may include treatment of 
clear liquid waste streams (normally 
tritiated, nonaerated, low conductivity 
equipment drains and pump seal leakoff), 
dirty liquid waste streams (normally 
nontritiated, aerated, high conductivity 
building sumps, floor and sample station 
drains), steam generator blowdown streams, 
chemical waste streams, low purity and high 
purity liquid streams (resin regenerate and 

laboratory wastes), as appropriate for the 
type of reactor.

this appendix shall be applicable in any case 
in which an application was filed on or after 
January 2, 1971, for a permit to construct a 
light-water-cooled nuclear power reactor. 

B. For each light-water-cooled nuclear 
power reactor constructed pursuant to a per-
mit for which application was filed prior to 
January 2, 1971, the holder of the permit or 
a license, authorizing operation of the reac-
tor shall, within a period of twelve months 
from June 4, 1975, file with the Commission: 

1. Such information as is necessary to 
evaluate the means employed for keeping 
levels of radioactivity in effluents to unre-
stricted areas as low as is reasonably achiev-
able, including all such information as is re-
quired by § 50.34a (b) and (c) not already con-
tained in his application; and 

2. Plans and proposed technical specifica-
tions developed for the purpose of keeping 
releases of radioactive materials to unre-
stricted areas during normal reactor oper-
ations, including expected operational occur-
rences, as low as is reasonably achievable. 

CONCLUDING STATEMENT OF POSITION OF THE 
REGULATORY STAFF (DOCKET–RM–50–2) 

GUIDES ON DESIGN OBJECTIVES FOR LIGHT-
WATER-COOLED NUCLEAR POWER REACTORS 

A. For radioactive material above back-
ground 1 in liquid effluents to be released to 
unrestricted areas:

1. The calculated annual total quantity of 
all radioactive material from all light-water-
cooled nuclear power reactors at a site 
should not result in an annual dose or dose 
commitment to the total body or to any 
organ of an individual in an unrestricted 
area from all pathways of exposure in excess 
of 5 millirems; and 

2. The calculated annual total quantity of 
radioactive material, except tritium and dis-
solved gases, should not exceed 5 curies for 
each light-water-cooled reactor at a site. 

3. Notwithstanding the guidance in para-
graph A.2, for a particular site, if an appli-
cant for a permit to construct a light-water-
cooled nuclear power reactor has proposed 
baseline in-plant control measures 2 to re-

duce the possible sources of radioactive ma-
terial in liquid effluent releases and the cal-
culated quantity exceeds the quantity set 
forth in paragraph A.2, the requirements for 
design objectives for radioactive material in 
liquid effluents may be deemed to have been 
met provided:

a. The applicant submits, as specified in 
§ 50.4, an evaluation of the potential for ef-
fects from long-term buildup on the environ-
ment in the vicinity of the site of radio-
active material, with a radioactive half-life 
greater than one year, to be released; and 

b. The provisions of paragraph A.1 are met. 
B. For radioactive material above back-

ground in gaseous effluents the annual total 
quantity of radioactive material to be re-
leased to the atmosphere by all light-water-
cooled nuclear power reactors at a site: 

1. The calculated annual air dose due to 
gamma radiation at any location near 
ground level which could be occupied by in-
dividuals at or beyond the boundary of the 
site should not exceed 10 millirads; and 

2. The calculated annual air dose due to 
beta radiation at any location near ground 
level which could be occupied by individuals 
at or beyond the boundary of the site should 
not exceed 20 millirads. 

3. Notwithstanding the guidance in para-
graphs B.1 and B.2, for a particular site: 

a. The Commission may specify, as guid-
ance on design objectives, a lower quantity 
of radioactive material above background in 
gaseous effluents to be released to the at-
mosphere if it appears that the use of the de-
sign objectives described in paragraphs B.1 
and B.2 is likely to result in an annual dose 
to an individual in an unrestricted area in 
excess of 5 millirems to the total body or 15 
millirems to the skin; or 

b. Design objectives based on a higher 
quantity of radioactive material above back-
ground in gaseous effluents to be released to 
the atmosphere than the quantity specified 
in paragraphs B.1 and B.2 may be deemed to 
meet the requirements for keeping levels of 
radioactive material in gaseous effluents as 
low as practicable if the applicant provides 
reasonable assurance that the proposed high-
er quantity will not result in annual doses to 
an individual in an unrestricted area in ex-
cess of 5 millirems to the total body or 15 
millirems to the skin. 

C. For radioactive iodine and radioactive 
material in particulate form above back-
ground released to the atmosphere: 

1. The calculated annual total quantity of 
all radioactive iodine and radioactive mate-
rial in particulate form from all light-water-
cooled nuclear power reactors at a site 
should not result in an annual dose or dose 
commitment to any organ of an individual in 
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3 Such in-plant control measures may in-
clude treatment of steam generator blow-
down tank exhaust, clean steam supplies for 
turbine gland seals, condenser vacuum sys-
tems, containment purging exhaust and ven-
tilation exhaust systems and special design 
features to reduce contaminated steam and 
liquid leakage from valves and other sources 
such as sumps and tanks, as appropriate for 
the type of reactor.

an unrestricted area from all pathways of ex-
posure in excess of 15 millirems. In deter-
mining the dose or dose commitment the 
portion thereof due to intake of radioactive 
material via the food pathways may be eval-
uated at the locations where the food path-
ways actually exist; and 

2. The calculated annual total quantity of 
iodine-131 in gaseous effluents should not ex-
ceed 1 curie for each light-water-cooled nu-
clear power reactor at a site. 

3. Notwithstanding the guidance in para-
graphs C.1 and C.2 for a particular site, if an 
applicant for a permit to construct a light-
water-cooled nuclear power reactor has pro-
posed baseline in-plant control measures 3 to 
reduce the possible sources of radioactive io-
dine releases, and the calculated annual 
quantities taking into account such control 
measures exceed the design objective quan-
tities set forth in paragraphs C.1 and C.2, the 
requirements for design objectives for radio-
active iodine and radioactive material in 
particulate form in gaseous effluents may be 
deemed to have been met provided the cal-
culated annual total quantity of all radio-
active iodine and radioactive material in 
particulate form that may be released in gas-
eous effluents does not exceed four times the 
quantity calculated pursuant to paragraph 
C.1.

[40 FR 19442, May 5, 1975, as amended at 40 
FR 40818, Sept. 4, 1975; 40 FR 58847, Dec. 19, 
1975; 41 FR 16447, Apr. 19, 1976; 42 FR 20139, 
Apr. 18, 1977; 51 FR 40311, Nov. 6, 1986; 61 FR 
39303, July 29, 1996]

APPENDIX J TO PART 50—PRIMARY RE-
ACTOR CONTAINMENT LEAKAGE TEST-
ING FOR WATER-COOLED POWER RE-
ACTORS 

This appendix includes two options, A and 
B, either of which can be chosen for meeting 
the requirements of this appendix. 

OPTION A—PRESCRIPTIVE REQUIREMENTS 

Table of Contents 

I. Introduction. 
II. Explanation of terms. 
III. Leakage test requirements. 
A. Type A test. 
B. Type B test. 
C. Type C test. 

D. Periodic retest schedule. 
IV. Special test requirements. 
A. Containment modifications. 
B. Multiple leakage-barrier containments. 
V. Inspection and reporting of tests. 
A. Containment inspection. 
B. Repordkeeping of test results. 

I. INTRODUCTION 

One of the conditions of all operating li-
censes for water-cooled power reactors as 
specified in § 50.54(o) is that primary reactor 
containments shall meet the containment 
leakage test requirements set forth in this 
appendix. These test requirements provide 
for preoperational and periodic verification 
by tests of the leak-tight integrity of the 
primary reactor containment, and systems 
and components which penetrate contain-
ment of water-cooled power reactors, and es-
tablish the acceptance criteria for such 
tests. The purposes of the tests are to assure 
that (a) leakage through the primary reactor 
containment and systems and components 
penetrating primary containment shall not 
exceed allowable leakage rate values as spec-
ified in the technical specifications or asso-
ciated bases and (b) periodic surveillance of 
reactor containment penetrations and isola-
tion valves is performed so that proper main-
tenance and repairs are made during the 
service life of the containment, and systems 
and components penetrating primary con-
tainment. These test requirements may also 
be used for guidance in establishing appro-
priate containment leakage test require-
ments in technical specifications or associ-
ated bases for other types of nuclear power 
reactors. 

II. EXPLANATION OF TERMS 

A. ‘‘Primary reactor containment’’ means 
the structure or vessel that encloses the 
components of the reactor coolant pressure 
boundary, as defined in § 50.2(v), and serves 
as an essentially leak-tight barrier against 
the uncontrolled release of radioactivity to 
the environment. 

B. ‘‘Containment isolation valve’’ means 
any valve which is relied upon to perform a 
containment isolation function. 

C. ‘‘Reactor containment leakage test pro-
gram’’ includes the performance of Type A, 
Type B, and Type C tests, described in II.F, 
II.G, and II.H, respectively. 

D. ‘‘Leakage rate’’ for test purposes is that 
leakage which occurs in a unit of time, stat-
ed as a percentage of weight of the original 
content of containment air at the leakage 
rate test pressure that escapes to the outside 
atmosphere during a 24-hour test period. 

E. ‘‘Overall integrated leakage rate’’ 
means that leakage rate which obtains from 
a summation of leakage through all poten-
tial leakage paths including containment 
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welds, valves, fittings, and components 
which penetrate containment. 

F. ‘‘Type A Tests’’ means tests intended to 
measure the primary reactor containment 
overall integrated leakage rate (1) after the 
containment has been completed and is 
ready for operation, and (2) at periodic inter-
vals thereafter. 

G. ‘‘Type B Tests’’ means tests intended to 
detect local leaks and to measure leakage 
across each pressure-containing or leakage-
limiting boundary for the following primary 
reactor containment penetrations: 

1. Containment penetrations whose design 
incorporates resilient seals, gaskets, or seal-
ant componds, piping penetrations fitted 
with expansion bellows, and electrical pene-
trations fitted with flexible metal seal as-
semblies. 

2. Air lock door seals, including door oper-
ating mechanism penetrations which are 
part of the containment pressure boundary. 

3. Doors with resilient seals or gaskets ex-
cept for seal-welded doors. 

4. Components other than those listed in 
II.G.1, II.G.2, or II.G.3 which must meet the 
acceptance criteria in III.B.3. 

H. ‘‘Type C Tests’’ means tests intended to 
measure containment isolation valve leak-
age rates. The containment isolation valves 
included are those that: 

1. Provide a direct connection between the 
inside and outside atmospheres of the pri-
mary reactor containment under normal op-
eration, such as purge and ventilation, vacu-
um relief, and instrument valves; 

2. Are required to close automatically upon 
receipt of a containment isolation signal in 
response to controls intended to effect con-
tainment isolation; 

3. Are required to operate intermittently 
under postaccident conditions; and 

4. Are in main steam and feedwater piping 
and other systems which penetrate contain-
ment of direct-cycle boiling water power re-
actors. 

I. Pa (p.s.i.g.) means the calculated peak 
containment internal pressure related to the 
design basis accident and specified either in 
the technical specification or associated 
bases. 

J. Pt (p.s.i.g.) means the containment ves-
sel reduced test pressure selected to measure 
the integrated leakage rate during periodic 
Type A tests. 

K. La (percent/24 hours) means the max-
imum allowable leakage rate at pressure Pa 
as specified for preoperational tests in the 
technical specifications or associated bases, 
and as specified for periodic tests in the op-
erating license. 

L. Ld (percent/24 hours) means the design 
leakage rate at pressure, Pa, as specified in 
the technical specifications or associated 
bases. 

M. Lt (percent/24 hours) means the max-
imum allowable leakage rate at pressure Pt 

derived from the preoperational test data as 
specified in III.A.4.(a)(iii). 

N. Lam, Ltm (percent/24 hours) means the 
total measured containment leakage rates at 
pressure Pa and Pt, respectively, obtained 
from testing the containment with compo-
nents and systems in the state as close as 
practical to that which would exist under de-
sign basis accident conditions (e.g., vented, 
drained, flooded or pressurized). 

O. ‘‘Acceptance criteria’’ means the stand-
ard against which test results are to be com-
pared for establishing the functional accept-
ability of the containment as a leakage lim-
iting boundary. 

III. LEAKAGE TESTING REQUIREMENTS 

A program consisting of a schedule for con-
ducting Type A, B, and C tests shall be devel-
oped for leak testing the primary reactor 
containment and related systems and compo-
nents penetrating primary containment 
pressure boundary. 

Upon completion of construction of the 
primary reactor containment, including in-
stallation of all portions of mechanical, 
fluid, electrical, and instrumentation sys-
tems penetrating the primary reactor con-
tainment pressure boundary, and prior to 
any reactor operating period, preoperational 
and periodic leakage rate tests, as applica-
ble, shall be conducted in accordance with 
the following: 

A. Type A test—1. Pretest requirements. (a) 
Containment inspection in accordance with 
V. A. shall be performed as a prerequisite to 
the performance of Type A tests. During the 
period between the initiation of the contain-
ment inspection and the performance of the 
Type A test, no repairs or adjustments shall 
be made so that the containment can be test-
ed in as close to the ‘‘as is’’ condition as 
practical. During the period between the 
completion of one Type A test and the initi-
ation of the containment inspection for the 
subsequent Type A test, repairs or adjust-
ments shall be made to components whose 
leakage exceeds that specified in the tech-
nical specification as soon as practical after 
identification. If during a Type A test, in-
cluding the supplemental test specified in 
III.A.3.(b), potentially excessive leakage 
paths are identified which will interfere with 
satisfactory completion of the test, or which 
result in the Type A test not meeting the ac-
ceptance criteria III.A.4.(b) or III.A.5.(b), the 
Type A test shall be terminated and the 
leakage through such paths shall be meas-
ured using local leakage testing methods. 
Repairs and/or adjustments to equipment 
shall be made and Type A test performed. 
The corrective action taken and the change 
in leakage rate determined from the tests 
and overall integrated leakage determined 
from local leak and Type A tests shall be in-
cluded in the summary report required by 
V.B. 
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1 Such inservice inspections are required by 
§ 50.55a.

(b) Closure of containment isolation valves 
for the Type A test shall be accomplished by 
normal operation and without any prelimi-
nary exercising or adjustments (e.g., no 
tightening of valve after closure by valve 
motor). Repairs of maloperating or leaking 
valves shall be made as necessary. Informa-
tion on any valve closure malfunction or 
valve leakage that require corrective action 
before the test, shall be included in the sum-
mary report required by V.B. 

(c) The containment test conditions shall 
stabilize for a period of about 4 hours prior 
to the start of a leakage rate test. 

(d) Those portions of the fluid systems that 
are part of the reactor coolant pressure 
boundary and are open directly to the con-
tainment atmosphere under post-accident 
conditions and become an extension of the 
boundary of the containment shall be opened 
or vented to the containment atmosphere 
prior to and during the test. Portions of 
closed systems inside containment that pen-
etrate containment and rupture as a result 
of a loss of coolant accident shall be vented 
to the containment atmosphere. All vented 
systems shall be drained of water or other 
fluids to the extent necessary to assure expo-
sure of the system containment isolation 
valves to containment air test pressure and 
to assure they will be subjected to the post 
accident differential pressure. Systems that 
are required to maintain the plant in a safe 
condition during the test shall be operable in 
their normal mode, and need not be vented. 
Systems that are normally filled with water 
and operating under post-accident condi-
tions, such as the containment heat removal 
system, need not be vented. However, the 
containment isolation valves in the systems 
defined in III.A.1.(d) shall be tested in ac-
cordance with III.C. The measured leakage 
rate from these tests shall be included in the 
summary report required by V.B. 

2. Conduct of tests. Preoperational leakage 
rate tests at either reduced or at peak pres-
sure, shall be conducted at the intervals 
specified in III.D. 

3. Test Methods. (a) All Type A tests shall 
be conducted in accordance with the provi-
sions of the American National Standards 
N45.4–1972, ‘‘Leakage Rate Testing of Con-
tainment Structures for Nuclear Reactors,’’ 
March 16, 1972. In addition to the Total time 
and Point-to-Point methods described in 
that standard, the Mass Point Method, when 
used with a test duration of at least 24 hours, 
is an acceptable method to use to calculate 
leakage rates. A typical description of the 
Mass Point method can be found in the 
American National Standard ANSI/ANS 56.8–
1987, ‘‘Containment System Leakage Testing 
Requirements,’’ January 20, 1987. Incorpora-
tion of ANSI N45.4–1972 by reference was ap-
proved by the Director of the Federal Reg-
ister. Copies of this standard, as well as 
ANSI/ANS–56.8–1987, ‘‘Containment System 

Leakage Testing Requirements’’ (dated Jan-
uary 20, 1987) may be obtained from the 
American Nuclear Society, 555 North Ken-
sington Avenue, La Grange Park, IL 60525. A 
copy of each of these standards is available 
for inspection at the NRC Library, 11545 
Rockville Pike, Rockville, Maryland 20852–
2738. 

(b) The accuracy of any Type A test shall 
be verified by a supplemental test. An ac-
ceptable method is described in Appendix C 
of ANSI N45.4–1972. The supplemental test 
method selected shall be conducted for suffi-
cient duration to establish accurately the 
change in leakage rate between the Type A 
and supplemental test. Results from this 
supplemental test are acceptable provided 
the difference between the supplemental test 
data and the Type A test data is within 0.25 
La (or 0.25 Lt). If results are not within 0.25 
La (or 0.25 Lt), the reason shall be deter-
mined, corrective action taken, and a suc-
cessful supplemental test performed. 

(c) Test leakage rates shall be calculated 
using absolute values corrected for instru-
ment error. 

4. Preoperational leakage rate tests. (a) Test 
pressure—(1) Reduced pressure tests. (i) An ini-
tial test shall be performed at a pressure Pt, 
not less than 0.50 Pa to measure a leakage 
rate Ltm. 

(ii) A second test shall be performed at 
pressure Pa to measure a leakage rate Lam. 

(iii) The leakage characteristics yielded by 
measurements Ltm and Lam shall establish 
the maximum allowable test leakage rate Lt 
of not more than La (Ltm/Lam). In the event 
Ltm/Lam is greater than 0.7, Lt shall be 
specified as equal to La (Pt/Pa). 1

(2) Peak pressure tests. A test shall be per-
formed at pressure Pa to measure the leak-
age rate Lam. 

(b) Acceptance criteria—(1) Reduced pressure 
tests. The leakage rate Ltm shall be less than 
0.75 Lt. 

(2) Peak pressure tests. The leakage rate 
Lam shall be less than 0.75 La and not great-
er than Ld. 

5. Periodic leakage rate tests—(a) Test pres-
sure. (1) Reduced pressure tests shall be con-
ducted at Pt; 

(2) Peak pressure tests shall be conducted 
at Pa. 

(b) Acceptance criteria—(1) Reduced pressure 
tests. The leakage rate Ltm shall be less than 
0.75 Lt. If local leakage measurements are 
taken to effect repairs in order to meet the 
acceptance criteria, these measurements 
shall be taken at a test pressure Pt. 

(2) Peak pressure tests. The leakage rate 
Lam shall be less than 0.75 La. If local leak-
age measurements are taken to effect repairs 
in order to meet the acceptance criteria, 
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2 Such inservice inspections are required by 
§ 50.55a.

these measurements shall be taken at a test 
pressure Pa. 

6. Additional requirements. (a) If any peri-
odic Type A test fails to meet the applicable 
acceptance criteria in III.A.5.(b), the test 
schedule applicable to subsequent Type A 
tests will be reviewed and approved by the 
Commission. 

(b) If two consecutive periodic Type A tests 
fail to meet the applicable acceptance cri-
teria in III.A.5(b), notwithstanding the peri-
odic retest schedule of III.D., a Type A test 
shall be performed at each plant shutdown 
for refueling or approximately every 18 
months, whichever occurs first, until two 
consecutive Type A tests meet the accept-
ance criteria in III.A.5(b), after which time 
the retest schedule specified in III.D. may be 
resumed. 

B. Type B tests—1. Test methods. Acceptable 
means of performing preoperation and peri-
odic Type B tests include: 

(a) Examination by halide leak-detection 
method (or by other equivalent test methods 
such as mass spectrometer) of a test cham-
ber, pressurized with air, nitrogen, or pneu-
matic fluid specified in the technical speci-
fications or associated bases and constructed 
as part of individual containment penetra-
tions. 

(b) Measurement of the rate of pressure 
loss of the test chamber of the containment 
penetration pressurized with air, nitrogen, or 
pneumatic fluid specified in the technical 
specifications or associated bases. 

(c) Leakage surveillance by means of a per-
manently installed system with provisions 
for continuous or intermittent pressuriza-
tion of individual or groups of containment 
penetrations and measurement of rate of 
pressure loss of air, nitrogen, or pneumatic 
fluid specified in the technical specification 
or associated bases through the leak paths. 

2. Test pressure. All preoperational and 
periodic Type B tests shall be performed by 
local pneumatic pressurization of the con-
tainment penetrations, either individually 
or in groups, at a pressure not less than Pa. 

3. Acceptance criteria. (See also Type C 
tests.) (a) The combined leakage rate of all 
penetrations and valves subject to Type B 
and C tests shall be less than 0.60 La, with 
the exception of the valves specified in 
III.C.3. 

(b) Leakage measurements obtained 
through component leakage surveillance sys-
tems (e.g., continuous pressurization of indi-
vidual containment components) that main-
tains a pressure not less than Pa at indi-
vidual test chambers of containment pene-
trations during normal reactor operation, 
are acceptable in lieu of Type B tests. 

C. Type C tests—1. Test method. Type C tests 
shall be performed by local pressurization. 
The pressure shall be applied in the same di-
rection as that when the value would be re-
quired to perform its safety function, unless 

it can be determined that the results from 
the tests for a pressure applied in a different 
direction will provide equivalent or more 
conservative results. The test methods in 
III.B.1 may be substituted where appro-
priate. Each valve to be tested shall be 
closed by normal operation and without any 
preliminary exercising or adjustments (e.g., 
no tightening of valve after closure by valve 
motor). 

2. Test pressure. (a) Valves, unless pressur-
ized with fluid (e.g., water, nitrogen) from a 
seal system, shall be pressurized with air or 
nitrogen at a pressure of Pa. 

(b) Valves, which are sealed with fluid from 
a seal system shall be pressurized with that 
fluid to a pressure not less than 1.10 Pa. 

3. Acceptance criterion. The combined leak-
age rate for all penetrations and valves sub-
ject to Type B and C tests shall be less than 
0.60 La. Leakage from containment isolation 
valves that are sealed with fluid from a seal 
system may be excluded when determining 
the combined leakage rate: Provided, That; 

(a) Such valves have been demonstrated to 
have fluid leakage rates that do not exceed 
those specified in the technical specifica-
tions or associated bases, and 

(b) The installed isolation valve seal-water 
system fluid inventory is sufficient to assure 
the sealing function for at least 30 days at a 
pressure of 1.10 Pa. 

D. Periodic retest schedule—1. Type A test. (a) 
After the preoperational leakage rate tests, 
a set of three Type A tests shall be per-
formed, at approximately equal intervals 
during each 10-year service period. The third 
test of each set shall be conducted when the 
plant is shutdown for the 10-year plant in-
service inspections. 2

(b) Permissible periods for testing. The 
performance of Type A tests shall be limited 
to periods when the plant facility is non-
operational and secured in the shutdown 
condition under the administrative control 
and in accordance with the safety procedures 
defined in the license. 

2. Type B tests. (a) Type B tests, except 
tests for air locks, shall be performed during 
reactor shutdown for refueling, or other con-
venient intervals, but in no case at intervals 
greater than 2 years. If opened following a 
Type A or B test, containment penetrations 
subject to Type B testing shall be Type B 
tested prior to returning the reactor to an 
operating mode requiring containment in-
tegrity. For primary reactor containment 
penetrations employing a continuous leak-
age monitoring system, Type B tests, except 
for tests of air locks, may, notwithstanding 
the test schedule specified under III.D.1., be 
performed every other reactor shutdown for 
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refueling but in no case at intervals greater 
than 3 years. 

(b)(i) Air locks shall be tested prior to ini-
tial fuel loading and at 6-month intervals 
thereafter at an internal pressure not less 
than Pa. 

(ii) Air locks opened during periods when 
containment integrity is not required by the 
plant’s Technical Specifications shall be 
tested at the end of such periods at not less 
than Pa. 

(iii) Air locks opened during periods when 
containment integrity is required by the 
plant’s Technical Specifications shall be 
tested within 3 days after being opened. For 
air lock doors opened more frequently than 
once every 3 days, the air lock shall be test-
ed at least once every 3 days during the pe-
riod of frequent openings. For air lock doors 
having testable seals, testing the seals ful-
fills the 3-day test requirements. In the 
event that the testing for this 3-day interval 
cannot be at Pa, the test pressure shall be as 
stated in the Technical Specifications. Air 
lock door seal testing shall not be sub-
stituted for the 6-month test of the entire air 
lock at not less than Pa. 

(iv) The acceptance criteria for air lock 
testing shall be stated in the Technical Spec-
ifications. 

3. Type C tests. Type C tests shall be per-
formed during each reactor shutdown for re-
fueling but in no case at intervals greater 
than 2 years. 

IV. SPECIAL TESTING REQUIREMENTS 

A. Containment modification. Any major 
modification, replacement of a component 
which is part of the primary reactor contain-
ment boundary, or resealing a seal-welded 
door, performed after the preoperational 
leakage rate test shall be followed by either 
a Type A, Type B, or Type C test, as applica-
ble for the area affected by the modification. 
The measured leakage from this test shall be 
included in the summary report required by 
V.B. The acceptance criteria of III.A.5.(b), 
III.B.3., or III.C.3., as appropriate, shall be 
met. Minor modifications, replacements, or 
resealing of seal-welded doors, performed di-
rectly prior to the conduct of a scheduled 
Type A test do not require a separate test. 

B. Multiple leakage barrier or subatmospheric 
containments. The primary reactor contain-
ment barrier of a multiple barrier or sub-
atmospheric containment shall be subjected 
to Type A tests to verify that its leakage 
rate meets the requirements of this appen-
dix. Other structures of multiple barrier or 
subatmospheric containments (e.g., sec-
ondary containments for boiling water reac-
tors and shield buildings for pressurized 
water reactors that enclose the entire pri-
mary reactor containment or portions there-
of) shall be subject to individual tests in ac-
cordance with the procedures specified in the 
technical specifications, or associated bases. 

V. INSPECTION AND REPORTING OF TESTS 

A. Containment inspection. A general inspec-
tion of the accessible interior and exterior 
surfaces of the containment structures and 
components shall be performed prior to any 
Type A test to uncover any evidence of 
structural deterioration which may affect ei-
ther the containment structural integrity or 
leak-tightness. If there is evidence of struc-
tural deterioration, Type A tests shall not be 
performed until corrective action is taken in 
accordance with repair procedures, non de-
structive examinations, and tests as speci-
fied in the applicable code specified in 
§ 50.55a at the commencement of repair work. 
Such structural deterioration and corrective 
actions taken shall be included in the sum-
mary report required by V.B. 

B. Recordkeeping of test results. 1. The 
preoperational and periodic tests must be 
documented in a readily available summary 
report that will be made available for inspec-
tion, upon request, at the nuclear power 
plant. The summary report shall include a 
schematic arrangement of the leakage rate 
measurement system, the instrumentation 
used, the supplemental test method, and the 
test program selected as applicable to the 
preoperational test, and all the subsequent 
periodic tests. The report shall contain an 
analysis and interpretation of the leakage 
rate test data for the Type A test results to 
the extent necessary to demonstrate the ac-
ceptability of the containment’s leakage 
rate in meeting acceptance criteria. 

2. For each periodic test, leakage test re-
sults from Type A, B, and C tests shall be in-
cluded in the summary report. The summary 
report shall contain an analysis and inter-
pretation of the Type A test results and a 
summary analysis of periodic Type B and 
Type C tests that were performed since the 
last type A test. Leakage test results from 
type A, B, and C tests that failed to meet the 
acceptance criteria of III.A.5(b), III.B.3, and 
III.C.3, respectively, shall be included in a 
separate accompanying summary report that 
includes an analysis and interpretation of 
the test data, the least squares fit analysis 
of the test data, the instrumentation error 
analysis, and the structural conditions of the 
containment or components, if any, which 
contributed to the failure in meeting the ac-
ceptance criteria. Results and analyses of 
the supplemental verification test employed 
to demonstrate the validity of the leakage 
rate test measurements shall also be in-
cluded. 

Option B—Performance-Based Requirements 

TABLE OF CONTENTS 

I. Introduction. 
II. Definitions. 
III. Performance-based leakage-test require-

ments. 
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3 Specific guidance concerning a perform-
ance-based leakage-test program, acceptable 
leakage-rate test methods, procedures, and 
analyses that may be used to implement 
these requirements and criteria are provided 
in Regulatory Guide 1.163, ‘‘Performance-
Based Containment Leak-Test Program.’’

A. Type A test. 
B. Type B and C tests. 

IV. Recordkeeping. 
V. Application. 

I. INTRODUCTION 

One of the conditions required of all oper-
ating licenses for light-water-cooled power 
reactors as specified in § 50.54(o) is that pri-
mary reactor containments meet the leak-
age-rate test requirements in either Option 
A or B of this appendix. These test require-
ments ensure that (a) leakage through these 
containments or systems and components 
penetrating these containments does not ex-
ceed allowable leakage rates specified in the 
Technical Specifications and (b) integrity of 
the containment structure is maintained 
during its service life. Option B of this ap-
pendix identifies the performance-based re-
quirements and criteria for preoperational 
and subsequent periodic leakage-rate test-
ing.3

II. DEFINITIONS 

Performance criteria means the performance 
standards against which test results are to 
be compared for establishing the accept-
ability of the containment system as a leak-
age-limiting boundary. 

Containment system means the principal 
barrier, after the reactor coolant pressure 
boundary, to prevent the release of quan-
tities of radioactive material that would 
have a significant radiological effect on the 
health of the public. 

Overall integrated leakage rate means the 
total leakage rate through all tested leakage 
paths, including containment welds, valves, 
fittings, and components that penetrate the 
containment system. 

La (percent/24 hours) means the maximum 
allowable leakage rate at pressure Pa as 
specified in the Technical Specifications. 

Pa (p.s.i.g) means the calculated peak con-
tainment internal pressure related to the de-
sign basis loss-of-coolant accident as speci-
fied in the Technical Specifications. 

III. PERFORMANCE-BASED LEAKAGE-TEST 
REQUIREMENTS 

A. Type A Test 

Type A tests to measure the containment 
system overall integrated leakage rate must 
be conducted under conditions representing 
design basis loss-of-coolant accident contain-
ment peak pressure. A Type A test must be 

conducted (1) after the containment system 
has been completed and is ready for oper-
ation and (2) at a periodic interval based on 
the historical performance of the overall 
containment system as a barrier to fission 
product releases to reduce the risk from re-
actor accidents. A general visual inspection 
of the accessible interior and exterior sur-
faces of the containment system for struc-
tural deterioration which may affect the 
containment leak-tight integrity must be 
conducted prior to each test, and at a peri-
odic interval between tests based on the per-
formance of the containment system. The 
leakage rate must not exceed the allowable 
leakage rate (La) with margin, as specified 
in the Technical Specifications. The test re-
sults must be compared with previous results 
to examine the performance history of the 
overall containment system to limit leak-
age. 

B. Type B and C Tests 

Type B pneumatic tests to detect and 
measure local leakage rates across pressure 
retaining, leakage-limiting boundaries, and 
Type C pneumatic tests to measure contain-
ment isolation valve leakage rates, must be 
conducted (1) prior to initial criticality, and 
(2) periodically thereafter at intervals based 
on the safety significance and historical per-
formance of each boundary and isolation 
valve to ensure the integrity of the overall 
containment system as a barrier to fission 
product release to reduce the risk from reac-
tor accidents. The performance-based testing 
program must contain a performance cri-
terion for Type B and C tests, consideration 
of leakage-rate limits and factors that are 
indicative of or affect performance, when es-
tablishing test intervals, evaluations of per-
formance of containment system compo-
nents, and comparison to previous test re-
sults to examine the performance history of 
the overall containment system to limit 
leakage. The tests must demonstrate that 
the sum of the leakage rates at accident 
pressure of Type B tests, and pathway leak-
age rates from Type C tests, is less than the 
performance criterion (La) with margin, as 
specified in the Technical Specification. 

IV. RECORDKEEPING 

The results of the preoperational and peri-
odic Type A, B, and C tests must be docu-
mented to show that performance criteria 
for leakage have been met. The comparison 
to previous results of the performance of the 
overall containment system and of indi-
vidual components within it must be docu-
mented to show that the test intervals estab-
lished for the containment system and com-
ponents within it are adequate. These 
records must be available for inspection at 
plant sites. 
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If the test results exceed the performance 
criteria (La) as defined in the plant Tech-
nical Specifications, those exceedances must 
be assessed for Emergency Notification Sys-
tem reporting under §§ 50.72 (b)(1)(ii) and 
§ 50.72 (b)(2)(i), and for a Licensee Event Re-
port under § 50.73 (a)(2)(ii). 

V. APPLICATION 

A. Applicability 

The requirements in either or both Option 
B, III.A for Type A tests, and Option B, III.B 
for Type B and C tests, may be adopted on a 
voluntary basis by an operating nuclear 
power reactor licensee as specified in § 50.54 
in substitution of the requirements for those 
tests contained in Option A of this appendix. 
If the requirements for tests in Option B, 
III.A or Option B, III.B are implemented, the 
recordkeeping requirements in Option B, IV 
for these tests must be substituted for the 
reporting requirements of these tests con-
tained in Option A of this appendix. 

B. Implementation 

1. Specific exemptions to Option A of this 
appendix that have been formally approved 
by the AEC or NRC, according to 10 CFR 
50.12, are still applicable to Option B of this 
appendix if necessary, unless specifically re-
voked by the NRC. 

2. A licensee or applicant for an operating 
license may adopt Option B, or parts thereof, 
as specified in Section V.A of this appendix, 
by submitting its implementation plan and 
request for revision to technical specifica-
tions (see paragraph B.3 below) to the Direc-
tor of the Office of Nuclear Reactor Regula-
tion. 

3. The regulatory guide or other implemen-
tation document used by a licensee, or appli-
cant for an operating license, to develop a 
performance-based leakage-testing program 
must be included, by general reference, in 
the plant technical specifications. The sub-
mittal for technical specification revisions 
must contain justification, including sup-
porting analyses, if the licensee chooses to 
deviate from methods approved by the Com-
mission and endorsed in a regulatory guide. 

4. The detailed licensee programs for con-
ducting testing under Option B must be 
available at the plant site for NRC inspec-
tion. 

[38 FR 4386, Feb. 14, 1973; 38 FR 5997, Mar. 6, 
1973, as amended at 41 FR 16447, Apr. 19, 1976; 
45 FR 62789, Sept. 22, 1980; 51 FR 40311, Nov. 
6, 1986; 53 FR 45891, Nov. 15, 1988; 57 FR 61786, 
Dec. 29, 1992; 59 FR 50689, Oct. 5, 1994; 60 FR 
13616, Mar. 14, 1995; 60 FR 49504, Sept. 26, 1995]

APPENDIX K TO PART 50—ECCS 
EVALUATION MODELS 

I. Required and Acceptable Features of 
Evaluation Models. 

II. Required Documentation. 

I. REQUIRED AND ACCEPTABLE FEATURES OF 
THE EVALUATION MODELS 

A. Sources of heat during the LOCA. For the 
heat sources listed in paragraphs I.A.1 to 4 of 
this appendix it must be assumed that the 
reactor has been operating continuously at a 
power level at least 1.02 times the licensed 
power level (to allow for instrumentation 
error), with the maximum peaking factor al-
lowed by the technical specifications. An as-
sumed power level lower than the level speci-
fied in this paragraph (but not less than the 
licensed power level) may be used provided 
the proposed alternative value has been dem-
onstrated to account for uncertainties due to 
power level instrumentation error. A range 
of power distribution shapes and peaking fac-
tors representing power distributions that 
may occur over the core lifetime must be 
studied. The selected combination of power 
distribution shape and peaking factor should 
be the one that results in the most severe 
calculated consequences for the spectrum of 
postulated breaks and single failures that 
are analyzed. 

1. The Initial Stored Energy in the Fuel. The 
steady-state temperature distribution and 
stored energy in the fuel before the hypo-
thetical accident shall be calculated for the 
burn-up that yields the highest calculated 
cladding temperature (or, optionally, the 
highest calculated stored energy.) To accom-
plish this, the thermal conductivity of the 
UO2 shall be evaluated as a function of burn-
up and temperature, taking into consider-
ation differences in initial density, and the 
thermal conductance of the gap between the 
UO2 and the cladding shall be evaluated as a 
function of the burn-up, taking into consid-
eration fuel densification and expansion, the 
composition and pressure of the gases within 
the fuel rod, the initial cold gap dimension 
with its tolerances, and cladding creep. 

2. Fission Heat. Fission heat shall be cal-
culated using reactivity and reactor kinet-
ics. Shutdown reactivities resulting from 
temperatures and voids shall be given their 
minimum plausible values, including allow-
ance for uncertainties, for the range of power 
distribution shapes and peaking factors indi-
cated to be studied above. Rod trip and inser-
tion may be assumed if they are calculated 
to occur. 

3. Decay of Actinides. The heat from the ra-
dioactive decay of actinides, including nep-
tunium and plutonium generated during op-
eration, as well as isotopes of uranium, shall 
be calculated in accordance with fuel cycle 
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calculations and known radioactive prop-
erties. The actinide decay heat chosen shall 
be that appropriate for the time in the fuel 
cycle that yields the highest calculated fuel 
temperature during the LOCA. 

4. Fission Product Decay. The heat genera-
tion rates from radioactive decay of fission 
products shall be assumed to be equal to 1.2 
times the values for infinite operating time 
in the ANS Standard (Proposed American 
Nuclear Society Standards— ‘‘Decay Energy 
Release Rates Following Shutdown of Ura-
nium-Fueled Thermal Reactors.’’ Approved 
by Subcommittee ANS–5, ANS Standards 
Committee, October 1971). This standard has 
been approved for incorporation by reference 
by the Director of the Federal Register. A 
copy of the standard is available for inspec-
tion at the NRC Library, 11545 Rockville 
Pike, Rockville, Maryland 20852–2738. The 
fraction of the locally generated gamma en-
ergy that is deposited in the fuel (including 
the cladding) may be different from 1.0; the 
value used shall be justified by a suitable 
calculation. 

5. Metal—Water Reaction Rate. The rate of 
energy release, hydrogen generation, and 
cladding oxidation from the metal/water re-
action shall be calculated using the Baker-
Just equation (Baker, L., Just, L.C., ‘‘Stud-
ies of Metal Water Reactions at High Tem-
peratures, III. Experimental and Theoretical 
Studies of the Zirconium-Water Reaction,’’ 
ANL–6548, page 7, May 1962). This publication 
has been approved for incorporation by ref-
erence by the Director of the Federal Reg-
ister. A copy of the publication is available 
for inspection at the NRC Library, 11545 
Rockville Pike, Two White Flint North, 
Rockville, Maryland 20852–2738. The reaction 
shall be assumed not to be steam limited. 
For rods whose cladding is calculated to rup-
ture during the LOCA, the inside of the clad-
ding shall be assumed to react after the rup-
ture. The calculation of the reaction rate on 
the inside of the cladding shall also follow 
the Baker-Just equation, starting at the 
time when the cladding is calculated to rup-
ture, and extending around the cladding 
inner circumference and axially no less that 
1.5 inches each way from the location of the 
rupture, with the reaction assumed not to be 
steam limited. 

6. Reactor Internals Heat Transfer. Heat 
transfer from piping, vessel walls, and non-
fuel internal hardware shall be taken into 
account. 

7. Pressurized Water Reactor Primary-to-Sec-
ondary Heat Transfer. Heat transferred be-
tween primary and secondary systems 
through heat exchangers (steam generators) 
shall be taken into account. (Not applicable 
to Boiling Water Reactors.) 

B. Swelling and Rupture of the Cladding and 
Fuel Rod Thermal Parameters 

Each evaluation model shall include a pro-
vision for predicting cladding swelling and 
rupture from consideration of the axial tem-
perature distribution of the cladding and 
from the difference in pressure between the 
inside and outside of the cladding, both as 
functions of time. To be acceptable the 
swelling and rupture calculations shall be 
based on applicable data in such a way that 
the degree of swelling and incidence of rup-
ture are not underestimated. The degree of 
swelling and rupture shall be taken into ac-
count in calculations of gap conductance, 
cladding oxidation and embrittlement, and 
hydrogen generation. 

The calculations of fuel and cladding tem-
peratures as a function of time shall use val-
ues for gap conductance and other thermal 
parameters as functions of temperature and 
other applicable time-dependent variables. 
The gap conductance shall be varied in ac-
cordance with changes in gap dimensions and 
any other applicable variables. 

C. Blowdown Phenomena 

1. Break Characteristics and Flow. a. In anal-
yses of hypothetical loss-of-coolant acci-
dents, a spectrum of possible pipe breaks 
shall be considered. This spectrum shall in-
clude instantaneous double-ended breaks 
ranging in cross-sectional area up to and in-
cluding that of the largest pipe in the pri-
mary coolant system. The analysis shall also 
include the effects of longitudinal splits in 
the largest pipes, with the split area equal to 
the cross-sectional area of the pipe. 

b. Discharge Model. For all times after the 
discharging fluid has been calculated to be 
two-phase in composition, the discharge rate 
shall be calculated by use of the Moody 
model (F.J. Moody, ‘‘Maximum Flow Rate of 
a Single Component, Two-Phase Mixture,’’ 
Journal of Heat Transfer, Trans American 
Society of Mechanical Engineers, 87, No. 1, 
February, 1965). This publication has been 
approved for incorporation by reference by 
the Director of the Federal Register. A copy 
of this publication is available for inspection 
at the NRC Library, 11545 Rockville Pike, 
Rockville, Maryland 20852–2738. The calcula-
tion shall be conducted with at least three 
values of a discharge coefficient applied to 
the postulated break area, these values span-
ning the range from 0.6 to 1.0. If the results 
indicate that the maximum clad tempera-
ture for the hypothetical accident is to be 
found at an even lower value of the discharge 
coefficient, the range of discharge coeffi-
cients shall be extended until the maximum 
clad temperatures calculated by this vari-
ation has been achieved. 

c. End of Blowdown. (Applies Only to Pres-
surized Water Reactors.) For postulated cold 
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leg breaks, all emergency cooling water in-
jected into the inlet lines or the reactor ves-
sel during the bypass period shall in the cal-
culations be subtracted from the reactor ves-
sel calculated inventory. This may be exe-
cuted in the calculation during the bypass 
period, or as an alternative the amount of 
emergency core cooling water calculated to 
be injected during the bypass period may be 
subtracted later in the calculation from the 
water remaining in the inlet lines, 
downcomer, and reactor vessel lower plenum 
after the bypass period. This bypassing shall 
end in the calculation at a time designated 
as the ‘‘end of bypass,’’ after which the ex-
pulsion or entrainment mechanisms respon-
sible for the bypassing are calculated not to 
be effective. The end-of-bypass definition 
used in the calculation shall be justified by 
a suitable combination of analysis and ex-
perimental data. Acceptable methods for de-
fining ‘‘end of bypass’’ include, but are not 
limited to, the following: (1) Prediction of 
the blowdown calculation of downward flow 
in the downcomer for the remainder of the 
blowdown period; (2) Prediction of a thresh-
old for droplet entrainment in the upward 
velocity, using local fluid conditions and a 
conservative critical Weber number. 

d. Noding Near the Break and the ECCS In-
jection Points. The noding in the vicinity of 
and including the broken or split sections of 
pipe and the points of ECCS injection shall 
be chosen to permit a reliable analysis of the 
thermodynamic history in these regions dur-
ing blowdown. 

2. Frictional Pressure Drops. The frictional 
losses in pipes and other components includ-
ing the reactor core shall be calculated using 
models that include realistic variation of 
friction factor with Reynolds number, and 
realistic two-phase friction multipliers that 
have been adequately verified by comparison 
with experimental data, or models that 
prove at least equally conservative with re-
spect to maximum clad temperature cal-
culated during the hypothetical accident. 
The modified Baroczy correlation (Baroczy, 
C. J., ‘‘A Systematic Correlation for Two-
Phase Pressure Drop,’’ Chem. Enging. Prog. 
Symp. Series, No. 64, Vol. 62, 1965) or a com-
bination of the Thom correlation (Thom, 
J.R.S., ‘‘Prediction of Pressure Drop During 
Forced Circulation Boiling of Water,’’ Int. J. 
of Heat & Mass Transfer, 7, 709–724, 1964) for 
pressures equal to or greater than 250 psia 
and the Martinelli-Nelson correlation 
(Martinelli, R. C. Nelson, D.B., ‘‘Prediction 
of Pressure Drop During Forced Circulation 
Boiling of Water,’’ Transactions of ASME, 695–
702, 1948) for pressures lower than 250 psia is 
acceptable as a basis for calculating realistic 
two-phase friction multipliers. 

3. Momentum Equation. The following ef-
fects shall be taken into account in the con-
servation of momentum equation: (1) tem-
poral change of momentum, (2) momentum 

convection, (3) area change momentum flux, 
(4) momentum change due to compress-
ibility, (5) pressure loss resulting from wall 
friction, (6) pressure loss resulting from area 
change, and (7) gravitational acceleration. 
Any omission of one or more of these terms 
under stated circumstances shall be justified 
by comparative analyses or by experimental 
data. 

4. Critical Heat Flux. a. Correlations devel-
oped from appropriate steady-state and tran-
sient-state experimental data are acceptable 
for use in predicting the critical heat flux 
(CHF) during LOCA transients. The com-
puter programs in which these correlations 
are used shall contain suitable checks to as-
sure that the physical parameters are within 
the range of parameters specified for use of 
the correlations by their respective authors. 

b. Steady-state CHF correlations accept-
able for use in LOCA transients include, but 
are not limited to, the following: 

(1) W 3. L. S. Tong, ‘‘Prediction of Depar-
ture from Nucleate Boiling for an Axially 
Non-uniform Heat Flux Distribution,’’ Jour-
nal of Nuclear Energy, Vol. 21, 241–248, 1967. 

(2) B&W–2. J. S. Gellerstedt, R. A. Lee, W. 
J. Oberjohn, R. H. Wilson, L. J. Stanek, 
‘‘Correlation of Critical Heat Flux in a Bun-
dle Cooled by Pressurized Water,’’ Two-Phase 
Flow and Heat Transfer in Rod Bundles, 
ASME, New York, 1969. 

(3) Hench-Levy. J. M. Healzer, J. E. Hench, 
E. Janssen, S. Levy, ‘‘Design Basis for Crit-
ical Heat Flux Condition in Boiling Water 
Reactors,’’ APED–5186, GE Company Private 
report, July 1966. 

(4) Macbeth. R. V. Macbeth, ‘‘An Appraisal 
of Forced Convection Burnout Data,’’ Pro-
ceedings of the Institute of Mechanical Engi-
neers, 1965–1966. 

(5) Barnett. P. G. Barnett, ‘‘A Correlation 
of Burnout Data for Uniformly Heated 
Annuli and Its Uses for Predicting Burnout 
in Uniformly Heated Rod Bundles,’’ AEEW–R 
463, 1966. 

(6) Hughes. E. D. Hughes, ‘‘A Correlation of 
Rod Bundle Critical Heat Flux for Water in 
the Pressure Range 150 to 725 psia,’’ IN–1412, 
Idaho Nuclear Corporation, July 1970. 

c. Correlations of appropriate transient 
CHF data may be accepted for use in LOCA 
transient analyses if comparisons between 
the data and the correlations are provided to 
demonstrate that the correlations predict 
values of CHF which allow for uncertainty in 
the experimental data throughout the range 
of parameters for which the correlations are 
to be used. Where appropriate, the compari-
sons shall use statistical uncertainty anal-
ysis of the data to demonstrate the conserv-
atism of the transient correlation. 

d. Transient CHF correlations acceptable 
for use in LOCA transients include, but are 
not limited to, the following: 
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(1) GE transient CHF. B. C. Slifer, J. E. 
Hench, ‘‘Loss-of-Coolant Accident and Emer-
gency Core Cooling Models for General Elec-
tric Boiling Water Reactors,’’ NEDO–10329, 
General Electric Company, Equation C–32, 
April 1971. 

e. After CHF is first predicted at an axial 
fuel rod location during blowdown, the cal-
culation shall not use nucleate boiling heat 
transfer correlations at that location subse-
quently during the blowdown even if the cal-
culated local fluid and surface conditions 
would apparently justify the reestablishment 
of nucleate boiling. Heat transfer assump-
tions characteristic of return to nucleate 
boiling (rewetting) shall be permitted when 
justified by the calculated local fluid and 
surface conditions during the reflood portion 
of a LOCA. 

5. Post-CHF Heat Transfer Correlations. a. 
Correlations of heat transfer from the fuel 
cladding to the surrounding fluid in the post-
CHF regimes of transition and film boiling 
shall be compared to applicable steady-state 
and transient-state data using statistical 
correlation and uncertainty analyses. Such 
comparison shall demonstrate that the cor-
relations predict values of heat transfer co-
efficient equal to or less than the mean value 
of the applicable experimental heat transfer 
data throughout the range of parameters for 
which the correlations are to be used. The 
comparisons shall quantify the relation of 
the correlations to the statistical uncer-
tainty of the applicable data. 

b. The Groeneveld flow film boiling cor-
relation (equation 5.7 of D.C. Groeneveld, 
‘‘An Investigation of Heat Transfer in the 
Liquid Deficient Regime,’’ AECL–3281, re-
vised December 1969) and the Westinghouse 
correlation of steady-state transition boiling 
(‘‘Proprietary Redirect/Rebuttal Testimony 
of Westinghouse Electric Corporation,’’ 
USNRC Docket RM–50–1, page 25–1, October 
26, 1972) are acceptable for use in the post-
CHF boiling regimes. In addition, the transi-
tion boiling correlation of McDonough, 
Milich, and King (J.B. McDonough, W. 
Milich, E.C. King, ‘‘An Experimental Study 
of Partial Film Boiling Region with Water at 
Elevated Pressures in a Round Vertical 
Tube,’’ Chemical Engineering Progress Sym-
posium Series, Vol. 57, No. 32, pages 197–208, 
(1961) is suitable for use between nucleate 
and film boiling. Use of all these correlations 
is restricted as follows: 

(1) The Groeneveld correlation shall not be 
used in the region near its low-pressure sin-
gularity, 

(2) The first term (nucleate) of the Wes-
tinghouse correlation and the entire 
McDonough, Milich, and King correlation 
shall not be used during the blowdown after 
the temperature difference between the clad 
and the saturated fluid first exceeds 300 °F, 

(3) Transition boiling heat transfer shall 
not be reapplied for the remainder of the 

LOCA blowdown, even if the clad superheat 
returns below 300 °F, except for the reflood 
portion of the LOCA when justified by the 
calculated local fluid and surface conditions. 

c. Evaluation models approved after Octo-
ber 17, 1988, which make use of the Dougall-
Rohsenow flow film boiling correlation (R.S. 
Dougall and W.M. Rohsenow, ‘‘Film Boiling 
on the Inside of Vertical Tubes with Upward 
Flow of Fluid at Low Qualities,’’ MIT Report 
Number 9079 26, Cambridge, Massachusetts, 
September 1963) may not use this correlation 
under conditions where nonconservative pre-
dictions of heat transfer result. Evaluation 
models that make use of the Dougall-
Rohsenow correlation and were approved 
prior to October 17, 1988, continue to be ac-
ceptable until a change is made to, or an 
error is corrected in, the evaluation model 
that results in a significant reduction in the 
overall conservatism in the evaluation 
model. At that time continued use of the 
Dougall-Rohsenow correlation under condi-
tions where nonconservative predictions of 
heat transfer result will no longer be accept-
able. For this purpose, a significant reduc-
tion in the overall conservatism in the eval-
uation model would be a reduction in the 
calculated peak fuel cladding temperature of 
at least 50 °F from that which would have 
been calculated on October 17, 1988, due ei-
ther to individual changes or error correc-
tions or the net effect of an accumulation of 
changes or error corrections. 

6. Pump Modeling. The characteristics of 
rotating primary system pumps (axial flow, 
turbine, or centrifugal) shall be derived from 
a dynamic model that includes momentum 
transfer between the fluid and the rotating 
member, with variable pump speed as a func-
tion of time. The pump model resistance 
used for analysis should be justified. The 
pump model for the two-phase region shall 
be verified by applicable two-phase pump 
performance data. For BWR’s after satura-
tion is calculated at the pump suction, the 
pump head may be assumed to vary linearly 
with quality, going to zero for one percent 
quality at the pump suction, so long as the 
analysis shows that core flow stops before 
the quality at pump suction reaches one per-
cent. 

7. Core Flow Distribution During Blowdown. 
(Applies only to pressurized water reactors.) 

a. The flow rate through the hot region of 
the core during blowdown shall be calculated 
as a function of time. For the purpose of 
these calculations the hot region chosen 
shall not be greater than the size of one fuel 
assembly. Calculations of average flow and 
flow in the hot region shall take into ac-
count cross flow between regions and any 
flow blockage calculated to occur during 
blowdown as a result of cladding swelling or 
rupture. The calculated flow shall be 
smoothed to eliminate any calculated rapid 
oscillations (period less than 0.1 seconds). 
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b. A method shall be specified for deter-
mining the enthalpy to be used as input data 
to the hot channel heatup analysis from 
quantities calculated in the blowdown anal-
ysis, consistent with the flow distribution 
calculations. 

D. Post-Blowdown Phenomena; Heat Removal 
by the ECCS 

1. Single Failure Criterion. An analysis of 
possible failure modes of ECCS equipment 
and of their effects on ECCS performance 
must be made. In carrying out the accident 
evaluation the combination of ECCS sub-
systems assumed to be operative shall be 
those available after the most damaging sin-
gle failure of ECCS equipment has taken 
place. 

2. Containment Pressure. The containment 
pressure used for evaluating cooling effec-
tiveness during reflood and spray cooling 
shall not exceed a pressure calculated con-
servatively for this purpose. The calculation 
shall include the effects of operation of all 
installed pressure-reducing systems and 
processes. 

3. Calculation of Reflood Rate for Pressurized 
Water Reactors. The refilling of the reactor 
vessel and the time and rate of reflooding of 
the core shall be calculated by an acceptable 
model that takes into consideration the 
thermal and hydraulic characteristics of the 
core and of the reactor system. The primary 
system coolant pumps shall be assumed to 
have locked impellers if this assumption 
leads to the maximum calculated cladding 
temperature; otherwise the pump rotor shall 
be assumed to be running free. The ratio of 
the total fluid flow at the core exit plane to 
the total liquid flow at the core inlet plane 
(carryover fraction) shall be used to deter-
mine the core exit flow and shall be deter-
mined in accordance with applicable experi-
mental data (for example, ‘‘PWR FLECHT 
(Full Length Emergency Cooling Heat Trans-
fer) Final Report,’’ Westinghouse Report 
WCAP–7665, April 1971; ‘‘PWR Full Length 
Emergency Cooling Heat Transfer (FLECHT) 
Group I Test Report,’’ Westinghouse Report 
WCAP–7435, January 1970; ‘‘PWR FLECHT 
(Full Length Emergency Cooling Heat Trans-
fer) Group II Test Report,’’ Westinghouse Re-
port WCAP–7544, September 1970; ‘‘PWR 
FLECHT Final Report Supplement,’’ Wes-
tinghouse Report WCAP–7931, October 1972). 

The effects on reflooding rate of the com-
pressed gas in the accumulator which is dis-
charged following accumulator water dis-
charge shall also be taken into account. 

4. Steam Interaction with Emergency Core 
Cooling Water in Pressurized Water Reactors. 
The thermal-hydraulic interaction between 
steam and all emergency core cooling water 
shall be taken into account in calculating 
the core reflooding rate. During refill and 
reflood, the calculated steam flow in unbro-
ken reactor coolant pipes shall be taken to 

be zero during the time that accumulators 
are discharging water into those pipes unless 
experimental evidence is available regarding 
the realistic thermal-hydraulic interaction 
between the steam and the liquid. In this 
case, the experimental data may be used to 
support an alternate assumption. 

5. Refill and Reflood Heat Transfer for Pres-
surized Water Reactors. a. For reflood rates of 
one inch per second or higher, reflood heat 
transfer coefficients shall be based on appli-
cable experimental data for unblocked cores 
including FLECHT results (‘‘PWR FLECHT 
(Full Length Emergency Cooling Heat Trans-
fer) Final Report,’’ Westinghouse Report 
WCAP–7665, April 1971). The use of a correla-
tion derived from FLECHT data shall be 
demonstrated to be conservative for the 
transient to which it is applied; presently 
available FLECHT heat transfer correlations 
(‘‘PWR Full Length Emergency Cooling Heat 
Transfer (FLECHT) Group I Test Report,’’ 
Westinghouse Report WCAP–7544, September 
1970; ‘‘PWR FLECHT Final Report Supple-
ment,’’ Westinghouse Report WCAP–7931, Oc-
tober 1972) are not acceptable. Westinghouse 
Report WCAP–7665 has been approved for in-
corporation by reference by the Director of 
the Federal Register. A copy of this report is 
available for inspection at the NRC Library, 
11545 Rockville Pike, Rockville, Maryland 
20852–2738. New correlations or modifications 
to the FLECHT heat transfer correlations 
are acceptable only after they are dem-
onstrated to be conservative, by comparison 
with FLECHT data, for a range of param-
eters consistent with the transient to which 
they are applied. 

b. During refill and during reflood when 
reflood rates are less than one inch per sec-
ond, heat transfer calculations shall be based 
on the assumption that cooling is only by 
steam, and shall take into account any flow 
blockage calculated to occur as a result of 
cladding swelling or rupture as such block-
age might affect both local steam flow and 
heat transfer. 

6. Convective Heat Transfer Coefficients for 
Boiling Water Reactor Fuel Rods Under Spray 
Cooling. Following the blowdown period, con-
vective heat transfer shall be calculated 
using coefficients based on appropriate ex-
perimental data. For reactors with jet pumps 
and having fuel rods in a 7×7 fuel assembly 
array, the following convective coefficients 
are acceptable: 

a. During the period following lower ple-
num flashing but prior to the core spray 
reaching rated flow, a convective heat trans-
fer coefficient of zero shall be applied to all 
fuel rods. 

b. During the period after core spray 
reaches rated flow but prior to reflooding, 
convective heat transfer coefficients of 3.0, 
3.5, 1.5, and 1.5 Btu-hr¥1-ft¥2 °F¥1 shall be 
applied to the fuel rods in the outer corners, 
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outer row, next to outer row, and to those re-
maining in the interior, respectively, of the 
assembly. 

c. After the two-phase reflooding fluid 
reaches the level under consideration, a con-
vective heat transfer coefficient of 25 Btu-
hr¥1-ft¥2 °F¥1 shall be applied to all fuel 
rods. 

7. The Boiling Water Reactor Channel Box 
Under Spray Cooling. Following the blowdown 
period, heat transfer from, and wetting of, 
the channel box shall be based on appro-
priate experimental data. For reactors with 
jet pumps and fuel rods in a 7×7 fuel assem-
bly array, the following heat transfer coeffi-
cients and wetting time correlation are ac-
ceptable. 

a. During the period after lower plenum 
flashing, but prior to core spray reaching 
rated flow, a convective coefficient of zero 
shall be applied to the fuel assembly channel 
box. 

b. During the period after core spray 
reaches rated flow, but prior to wetting of 
the channel, a convective heat transfer coef-
ficient of 5 Btu-hr¥ 1-ft¥ 2- °F¥ 1 shall be ap-
plied to both sides of the channel box. 

c. Wetting of the channel box shall be as-
sumed to occur 60 seconds after the time de-
termined using the correlation based on the 
Yamanouchi analysis (‘‘Loss-of-Coolant Ac-
cident and Emergency Core Cooling Models 
for General Electric Boiling Water Reac-
tors,’’ General Electric Company Report 
NEDO–10329, April 1971). This report was ap-
proved for incorporation by reference by the 
Director of the Federal Register. A copy of 
the report is available for inspection at the 
NRC Library, 11545 Rockville Pike, Rock-
ville, Maryland 20852–2738. 

II. REQUIRED DOCUMENTATION 

1. a. A description of each evaluation 
model shall be furnished. The description 
shall be sufficiently complete to permit 
technical review of the analytical approach 
including the equations used, their approxi-
mations in difference form, the assumptions 
made, and the values of all parameters or the 
procedure for their selection, as for example, 
in accordance with a specified physical law 
or empirical correlation. 

b. A complete listing of each computer pro-
gram, in the same form as used in the eval-
uation model, must be furnished to the Nu-
clear Regulatory Commission upon request. 

2. For each computer program, solution 
convergence shall be demonstrated by stud-
ies of system modeling or noding and 
calculational time steps. 

3. Appropriate sensitivity studies shall be 
performed for each evaluation model, to 
evaluate the effect on the calculated results 
of variations in noding, phenomena assumed 
in the calculation to predominate, including 
pump operation or locking, and values of pa-
rameters over their applicable ranges. For 

items to which results are shown to be sen-
sitive, the choices made shall be justified. 

4. To the extent practicable, predictions of 
the evaluation model, or portions thereof, 
shall be compared with applicable experi-
mental information. 

5. General Standards for Acceptability—
Elements of evaluation models reviewed will 
include technical adequacy of the 
calculational methods, including: For mod-
els covered by § 50.46(a)(1)(ii), compliance 
with required features of section I of this ap-
pendix K; and, for models covered by 
§ 50.46(a)(1)(i), assurance of a high level of 
probability that the performance criteria of 
§ 50.46(b) would not be exceeded. 

[39 FR 1003, Jan. 4, 1974, as amended at 51 FR 
40311, Nov. 6, 1986; 53 FR 36005, Sept. 16, 1988; 
57 FR 61786, Dec. 29, 1992; 59 FR 50689, Oct. 5, 
1994; 60 FR 24552, May 9, 1995; 65 FR 34921, 
June 1, 2000]

APPENDIX L TO PART 50—INFORMATION 
REQUESTED BY THE ATTORNEY GEN-
ERAL FOR ANTITRUST REVIEW OF FA-
CILITY CONSTRUCTION PERMITS AND 
INITIAL OPERATING LICENSES 

Introduction. The information in this ap-
pendix is that requested by the Attorney 
General in connection with his review, pur-
suant to section 105c of the Atomic Energy 
Act of 1954, as amended, of certain license 
applications for nuclear power plants. The 
applicant shall submit the information as a 
separate document titled, ‘‘Information Re-
quested by the Attorney General for Anti-
trust Review.’’ Twenty (20) copies shall be 
submitted prior to any other part of the fa-
cility license application as provided in 
§ 50.33a and in accordance with § 2.101 of this 
chapter. 

I. DEFINITIONS 

1. ‘‘Applicant’’ means the entity applying 
for authority to construct or initially oper-
ate subject unit and each corporate parent, 
subsidiary and affiliate. Where application is 
made by two or more electric utilities not 
under common ownership or control, each 
utility, subject to the applicable exclusions 
contained in § 50.33a, should set forth sepa-
rate responses to each item herein. 

2. ‘‘Subject unit’’ means the nuclear gener-
ating unit or units for which application for 
construction or operation is being made. 

3. ‘‘Initially operate’’ a unit means to oper-
ate the unit pursuant to the first operating 
license issued by the Commission for the 
unit. 

4. ‘‘Electric utility’’ or ‘‘system’’ means 
any entity owning, controlling or operating 
facilities for the generation or transmission 
or distribution of electric power. 

5. ‘‘Coordination’’ means any arrangement 
between two or more systems for generation 
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1 Indicate whether loads other than peak 
loads are considered.

2 List separately and identify certificates 
of concurrence.

and transmission planning, or operation of 
two or more interconnected electric utilities 
not under common ownership or control, in-
cluding but not limited to arrangements for 
sharing operating and installed reserves, ar-
rangements for joint or staggered construc-
tion of generating facilities, economy energy 
transactions, capacity transactions based on 
load diversities, thermalhydro generation 
pooling, common maintenance arrange-
ments, and joint use of transmission facili-
ties or wheeling. 

6. ‘‘Coordinating power and energy’’ means 
energy transmitted in accordance with an 
arrangement for coordination including but 
not limited to emergency power, economy 
energy, deficiency power and associated en-
ergy, and maintenance power and energy. 

7. Except where specifically mentioned 
otherwise, the term ‘‘reserve generating ca-
pacity’’ or ‘‘reserves’’ shall refer to installed 
reserves in contrast to spinning or operating 
reserves. 

II. REQUIRED INFORMATION 

1. State separately for hydroelectric and 
thermal generating resources applicant’s 
most recent peak load and dependable capac-
ity for the same time period. State appli-
cant’s dependable capacity at time of system 
peak for each of the next 10 years for which 
information is available. Identify each new 
unit or resource. For hydroelectric gener-
ating capacity, indicate the number of kilo-
watt hours of use associated with each kilo-
watt of capacity during the ‘‘adverse water 
year’’ upon which dependable capacity is 
based. Indicate average annual kilowatt hour 
loads per kilowatt, associated with each sys-
tem peak shown (exclusive of interchange ar-
rangements). 

2. State applicant’s estimated annual load 
growth for each of the next 20 years or for 
the period applicant utilizes in system plan-
ning. Indicate growth both in kilowatt re-
quirements and kilowatt hour requirements. 

3. State estimated annual load growth in 
kilowatts and kilowatt hours of companies 
or pools upon which the economic justifica-
tion of the subject unit is based for each of 
the next 20 years or for the period applicant 
utilized in system planning. Identify each 
company or pool member. 

4. For the year the subject unit would first 
come on line, state estimated annual load 
growth in kilowatts and kilowatt hours of 
any coordinating group or pool of which the 
applicant is a member (other than the co-
ordinating group or pool referred to in the 
applicant’s response to item 3) which has 
generating and/or transmission planning 
functions. Identify each company or pool 
member whose loads are indicated in the re-
sponse thereto. 

5. State applicant’s minimum installed re-
serve criterion (as a percentage of load) 1 for 
the period when the subject unit will first 
come on line. If the applicant shares reserves 
with other systems, identify the other sys-
tems and provide minimum installed reserve 
criterion (as a percentage of loan) 1 by con-
tracting parties or pool for the period when 
the proposed unit will first come on line.

6. Describe methods used as a basis to es-
tablish, or as a guide in establishing the cri-
teria for applicant’s and/or applicant’s pool’s 
minimum amount of installed reserves (e.g., 
(a) single largest unit down, (b) probability 
methods such as loss of load one day in 20 
years, loss of capacity once in 5 years, (c) 
other methods and/or (d) judgment. List con-
tingencies other than risk of forced outage 
that enter into the determination). 

7. Indicate whether applicant’s system 
interconnections are credited explicitly or 
implicitly in establishing applicant’s in-
stalled reserves. 

8. List rights to receive emergency power 
and obligations to deliver emergency power, 
rights or obligations to receive or deliver de-
ficiency power or unit power, or other co-
ordinating arrangements, by reference to ap-
plicant’s Federal Power Commission (FPC) 
rate schedules (i.e., ABC Power & Light Co., 
FPC Rate Schedule No. 15 including supple-
ments 1–5), 2 and also by reference to appli-
cant’s state commission filings. Where docu-
ments are not on file with the FPC, supply 
copies, or where not reduced to writing, de-
scribe arrangements. Identify for each such 
arrangement the participating parties other 
than applicant. Provide one line electrical 
and geographic diagrams of coordinating 
groups or power pools (with generation or 
transmission planning functions) of which 
applicant’s generation and transmission fa-
cilities constitute a part.

9. List, and provide the mailing address for 
non-affiliated electric utility systems with 
peak loads smaller than applicant’s which 
serve either at wholesale or at retail adja-
cent to areas served by the applicant.
Provide a geographic one-line diagram of ap-
plicant’s generating and transmission facili-
ties (including subtransmission) indicating 
the location of adjacent systems and as to 
such systems indicate (if available) their 
load, their annual load growth, their gener-
ating capacity, their largest thermal gener-
ating unit size, and their minimum reserve 
criteria. 

10. List separately those systems in Item 9 
which purchase from applicant (a) all bulk 
power supply and (b) systems which purchase 
partial bulk power supply requirements. 
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Where information is available to applicant, 
identify those Item 9 systems purchasing 
part or all of their bulk power supply re-
quirements from suppliers other than appli-
cant. 

11. State as to all power generated and sold 
by applicant the most recent average cost of 
bulk power supply experienced by applicant 
(a) at site of generating facilities, (b) at the 
delivery points from the primary trans-
mission (backbone) system, (c) at delivery 
points from the secondary transmission sys-
tem, and (d) at delivery points from the dis-
tribution system, in terms of dollars per kil-
owatt per year, in mills per kilowatt hour, 
and in both the kilowatt costs and kilowatt 
hour costs divided by the kilowatt hours. If 
wholesale sales are made at varying 
voltages, indicate average costs at each volt-
age. 

12. State (a) for generating facilities and 
(b) for transmission subdivided by voltage 
classes, the most recent estimated cost of 
applicant’s bulk power supply expansion pro-
gram of which the subject unit is a part, in 
terms of dollars per kilowatt per year, in 
mills per kilowatt hour and in both the kilo-
watt costs and kilowatt hour costs divided 
by the kilowatt hours. Also state separately 
the most recently estimated cost of the sub-
ject unit(s). 

13. List and describe all requests for, or in-
dications of interest in, interconnection and/
or coordination and purchases or sales of co-
ordinating power and energy from adjacent 
utilities listed in item 9 since 1960 and state 
applicant’s response thereto. List and de-
scribe all requests for, or indications of in-
terest in, supply of full or partial require-
ments of bulk power for the same period and 
state applicant’s response thereto. 

14. List (a) agreements to which applicant 
is a party (reproducing relevant paragraphs) 
and (b) State laws (supply citations only) 
which restrict or preclude coordination by, 
with, between, or among any electric utili-
ties or systems identified in applicant’s re-
sponse to items 8 and 9. List (a) agreements 
to which the applicant is a party (reproduc-
ing relevant paragraphs) and (b) State laws 
(supply citations only) which restrict or pre-
clude substitution of service or establish-
ment of service of full or partial bulk power 
supply requirements by an electric utility 
other than applicant to systems identified in 
items 8 and 9. Where the contract provision 
appears in contracts or rate schedules on file 
with a Federal agency, identify each in the 
same form as in previous responses. Where 
the contract has not been filed with a Fed-
eral agency, a copy should be supplied unless 
it has been supplied pursuant to another 
item hereto. Where it is not in writing, it 
should be described. 

15. State, at point of delivery, average fu-
ture costs of power purchased from applicant 
to adjacent systems identified in applicant’s 

response to item 9 in terms of dollars/month/
kw for capacity, mills/kw for energy and 
mills/kwh for both power and energy at pur-
chaser’s present load factor (a) at present 
load, (b) at 50 percent increase over present 
load, (c) at 100 percent increase over present 
load, and (d) at 200 percent increase over 
present load. (All costs should be determined 
under present rate schedules.) Where sales 
are made under contracts or rate schedules 
on file with a Federal agency and not in-
cluded in the response to item 9, identify 
each in the same form as in previous re-
sponses. Where the contract has not been 
filed with a Federal agency, a copy should be 
supplied. 

16. State whether applicant has prepared, 
caused to be prepared, or received engineer-
ing studies for generation and transmission 
expansion programs which include loads of 
each system in item 9. 

17. List adjacent systems to which appli-
cant has offered to sponsor or to conduct 
system surveys in contemplation of an offer 
by applicant to purchase, merge or consoli-
date with said adjacent system, subsequent 
to January 1, 1960. 

18. List applicant’s offers or proposals to 
purchase, merge or consolidate with electric 
utilities, subsequent to January 1, 1960. 

19. List all acquisitions of or mergers or 
consolidations with electric utilities by ap-
plicant, subsequent to January 1, 1960, in-
cluding: 

(a) The name and principal place of busi-
ness of the system prior to the acquisition, 
merger or consolidation; 

(b) The date the acquisition, merger or 
consolidation was consummated; 

(c) Gross annual revenue and most recent 
peak load, dependable capacity and the larg-
est thermal generating unit of the system, 
prior to the dates of consummation. 

20. State applicant’s six (or fewer if there 
are not six) lowest industrial or large com-
mercial rates for firm electric power supply 
in terms of cost for power and energy in 
mills per kilowatt hour (and separately, the 
demand and energy components) and indi-
cate the portion of the charge attributed to 
bulk power supply. State the rates or rate 
blocks applicant utilizes for its six (or fewer 
if there are not six) promotional services 
such as electric space heating, electric hot 
water heating, and the like, in terms of mills 
per kilowatt hour for power and energy and 
indicate the portion of the rate or rate 
blocks attributed to bulk power supply. 

[38 FR 3956, Feb. 9, 1973, as amended at 39 FR 
34395, Sept. 25, 1974; 43 FR 49775, Oct. 25, 1978; 
44 FR 60716, Oct. 22, 1979; 65 FR 44660, July 19, 
2000]
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APPENDIX M TO PART 50—STANDARDIZA-
TION OF DESIGN; MANUFACTURE OF 
NUCLEAR POWER REACTORS; CON-
STRUCTION AND OPERATION OF NU-
CLEAR POWER REACTORS MANUFAC-
TURED PURSUANT TO COMMISSION LI-
CENSE 

Section 101 of the Atomic Energy Act of 
1954, as amended, and § 50.10 require a Com-
mission license to transfer or receive in 
interstate commerce, manufacture, produce, 
transfer, acquire, possess, use, import, or ex-
port any production or utilization facility. 
The regulations in the part require the 
issuance of a construction permit by the 
Commission before commencement of con-
struction of a production or utilization facil-
ity, and the issuance of an operating license 
before operation of the facility. The provi-
sions of this part relating to the facility li-
censing process are, in general, predicated on 
the assumption that the facility will be as-
sembled and constructed on the site at which 
it is to be operated. In those circumstances, 
both facility design and site-related issues 
can be considered in the initial, construction 
permit stage of the licensing process. 

However, under the Atomic Energy Act, a 
license may be sought and issued authorizing 
the manufacture of facilities but not their 
construction and installation at the sites on 
which the facilities are to be operated. Prior 
to the ‘‘commencement of construction’’, as 
defined in § 50.10(c), of a facility (manufac-
tured pursuant to such a Commission li-
cense) on the site at which it is to operate—
that is preparation of the site and installa-
tion of the facility—a construction permit 
that, among other things, reflects approval 
of the site on which the facility is to be oper-
ated, must be issued by the Commission. 
This appendix sets out the particular re-
quirements and provisions applicable to such 
situations where nuclear power reactors to 
be manufactured pursuant to a Commission 
license and subsequently installed at the site 
pursuant to a Commission construction per-
mit, are of the type described in § 50.22. It 
thus codifies one approach to the standard-
ization of nuclear power reactors. 

1. Except as otherwise specified in this ap-
pendix or as the context otherwise indicates, 
the provisions in this part applicable to con-
struction permits, including the requirement 
in § 50.58 for review of the application by the 
Advisory Committee on Reactor Safeguards 
and the holding of a public hearing, apply in 
context, with respect to matters of radio-
logical health and safety, environmental 
protection, and the common defense and se-
curity, to licenses pursuant to this appendix 
M to manufacture nuclear power reactors 
(manufacturing licenses) to be operated at 
sites not identified in the license applica-
tion. 

2. An application for a manufacturing li-
cense pursuant to this appendix M must be 
submitted, as specified in § 50.4, and meet all 
the requirements of §§ 50.34(a) (1)–(9) and 
50.34a (a) and (b), except that the prelimi-
nary safety analysis report shall be des-
ignated as a ‘‘design report’’ and any re-
quired information or analyses relating to 
site matters shall be predicated on postu-
lated site parameters which must be speci-
fied in the application. The application must 
also include information pertaining to de-
sign features of the proposed reactor(s) that 
affect plans for coping with emergencies in 
the operation of the reactor(s). 

3. An applicant for a manufacturing license 
pursuant to this appendix M shall submit 
with his application an environmental report 
as required of applicants for construction 
permits in accordance with subpart A of part 
51 of this chapter, provided, however, that 
such report shall be directed at the manufac-
ture of the reactor(s) at the manufacturing 
site; and, in general terms, at the construc-
tion and operation of the reactor(s) at an hy-
pothetical site or sites having characteris-
tics that fall within the postulated site pa-
rameters. The related draft and final envi-
ronmental impact statement prepared by the 
Commission’s regulatory staff will be simi-
larly directed. 

4. (a) Sections 50.10 (b) and (c), 50.12(b), 
50.23, 50.30(d), 50.34(a)(10), 50.34a(c), 50.35 (a) 
and (c), 50.40(a), 50.45, 50.55(d), 50.56, and ap-
pendix J do not apply to manufacturing li-
censes. Appendices E and H apply to manu-
facturing licenses only to the extent that the 
requirements of these appendixes involve fa-
cility design features. 

(b) The financial information submitted 
pursuant to § 50.33(f) and appendix C shall be 
directed at a demonstration of the financial 
qualifications of the applicant for the manu-
facturing license to carry out the manufac-
turing activity for which the license is 
sought. 

5. The Commission may issue a license to 
manufacture one or more nuclear power re-
actors to be operated at sites not identified 
in the license application if the Commission 
finds that: 

(a) The applicant has described the pro-
posed design of and the site parameters pos-
tulated for the reactor(s), including, but not 
limited to, the principal architectural and 
engineering criteria for the design, and has 
identified the major features or components 
incorporated therein for the protection of 
the health and safety of the public. 

(b) Such further technical or design infor-
mation as may be required to complete the 
design report and which can reasonably be 
left for later consideration, will be supplied 
in a supplement to the design report. 

(c) Safety features or components, if any, 
which require research and development 
have been described by the applicant and the 
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applicant has identified, and there will be 
conducted a research and development pro-
gram reasonably designed to resolve any 
safety questions associated with such fea-
tures or components; and 

(d) On the basis of the foregoing, there is 
reasonable assurance that (i) such safety 
questions will be satisfactorily resolved be-
fore any of the proposed nuclear power reac-
tor(s) are removed from the manufacturing 
site and (ii) taking into consideration the 
site criteria contained in part 100 of this 
chapter, the proposed reactor(s) can be con-
structed and operated at sites having charac-
teristics that fall within the site parameters 
postulated for the design of the reactor(s) 
without undue risk to the health and safety 
of the public. 

(e) The applicant is technically and finan-
cially qualified to design and manufacture 
the proposed nuclear power reactor(s). 

(f) The issuance of a license to the appli-
cant will not be inimical to the common de-
fense and security or to the health and safe-
ty of the public. 

(g) On the basis of the evaluations and 
analyses of the environmental effects of the 
proposed action required by subpart A of 
part 51 of this chapter and paragraph 3 of 
this appendix, the action called for is the 
issuance of the license.

NOTE: When an applicant has supplied ini-
tially all of the technical information re-
quired to complete the application, including 
the final design of the reactor(s), the find-
ings required for the issuance of the license 
will be appropriately modified to reflect that 
fact.

6. Each manufacturing license issued pur-
suant to this appendix will specify the num-
ber of nuclear power reactors authorized to 
be manufactured and the latest date for the 
completion of the manufacture of all such 
reactors. Upon good cause shown, the Com-
mission will extend such completion date for 
a reasonable period of time. 

7. The holder of a manufacturing license 
issued pursuant to this appendix M shall sub-
mit to the Commission the final design of 
the nuclear power reactor(s) covered by the 
license as soon as such design has been com-
pleted. Such submittal shall be in the form 
of an application for amendment of the man-
ufacturing license. 

8. The prohibition in § 50.10(c) against com-
mencement of construction of a production 
or utilization facility prior to issuance of a 
construction permit applies to the transport 
of a nuclear power reactor(s) manufactured 
pursuant to a license issued pursuant to this 
appendix from the manufacturing facility to 
the site at which the reactor(s) will be in-
stalled and operated. In addition, such nu-
clear power reactor(s) shall not be removed 
from the manufacturing site until the final 
design of the reactor(s) has been approved by 

the Commission in accordance with para-
graph 7. 

9. An application for a permit to construct 
a nuclear power reactor(s) which is the sub-
ject of an application for a manufacturing li-
cense pursuant to this appendix M need not 
contain such information or analyses as have 
previously been submitted to the Commis-
sion in connection with the application for a 
manufacturing license, but shall contain, in 
addition to the information and analyses 
otherwise required by §§ 50.34(a) and 50.34a, 
sufficient information to demonstrate that 
the site on which the reactor(s) is to be oper-
ated falls within the postulated site param-
eters specified in the relevant manufacturing 
license application. 

10. The Commission may issue a permit to 
construct a nuclear power reactor(s) which is 
the subject of an application for a manufac-
turing license pursuant to this appendix M if 
the Commission (a) finds that the site on 
which the reactor is to be operated falls 
within the postulated site parameters speci-
fied in the relevant application for a manu-
facturing license and (b) makes the findings 
otherwise required by this part. In no event 
will a construction permit be issued until 
the relevant manufacturing license has been 
issued. 

11. An operating license for a nuclear 
power reactor(s) that has been manufactured 
under a Commission license issued pursuant 
to this appendix M may be issued by the 
Commission pursuant to § 50.57 and subpart A 
of part 51 of this chapter except that the 
Commission shall find, pursuant to 
§ 50.57(a)(1), that construction of the reac-
tor(s) has been substantially completed in 
conformity with both the manufacturing li-
cense and the construction permit and the 
applications therefor, as amended, and the 
provisions of the Act, and the rules and regu-
lations of the Commission. Notwithstanding 
the other provisions of this paragraph, no ap-
plication for an operating license for a nu-
clear power reactor(s) that has been manu-
factured under a Commission license issued 
pursuant to this appendix M will be docketed 
until the application for an amendment to 
the relevant manufacturing license required 
by paragraph 7 has been docketed. 

12. In making the findings required by this 
part for the issuance of a construction per-
mit or an operating license for a nuclear 
power reactor(s) that has been manufactured 
under a Commission license issued pursuant 
to this appendix, or an amendment to such a 
manufacturing license, construction permit, 
or operating license, the Commission will 
treat as resolved those matters which have 

VerDate Dec<13>2002 13:04 Feb 18, 2003 Jkt 200028 PO 00000 Frm 00860 Fmt 8010 Sfmt 8002 Y:\SGML\200028T.XXX 200028T



861

Nuclear Regulatory Commission Pt. 50, App. O 

1 If the design for the power reactor(s) pro-
posed in a particular application is not iden-
tical to the others, that application may not 
be processed under this appendix and subpart 
D of part 2 of this chapter.

2 As used in this appendix, the design of a 
nuclear power reactor included in a single 
referenced safety analysis report means the 
design of those structures, systems and com-
ponents important to radiological health and 
safety and the common defense and security.

been resolved at an earlier stage of the li-
censing process, unless there exists signifi-
cant new information that substantially af-
fects the conclusion(s) reached at the earlier 
stage or other good cause. 

[38 FR 30253, Nov. 2, 1973, as amended at 49 
FR 9404, Mar. 12, 1984; 49 FR 35754, Sept. 12, 
1984; 50 FR 18853, May 3, 1985; 51 FR 40311, 
Nov. 6, 1986]

APPENDIX N TO PART 50—STANDARDIZA-
TION OF NUCLEAR POWER PLANT DE-
SIGNS: LICENSES TO CONSTRUCT AND 
OPERATE NUCLEAR POWER REACTORS 
OF DUPLICATE DESIGN AT MULTIPLE 
SITES 

Section 101 of the Atomic Energy Act of 
1954, as amended, and § 50.10 of this part re-
quire a Commission license to transfer or re-
ceive in interstate commerce, manufacture, 
produce, transfer, acquire, possess, use, im-
port or export any production or utilization 
facility. The regulations in this part require 
the issuance of a construction permit by the 
Commission before commencement of con-
struction of a production or utilization facil-
ity, except as provided in § 50.10(e), and the 
issuance of an operating license before oper-
ation of the facility. 

The Commission’s regulations in part 2 of 
this chapter specifically provide for the hold-
ing of hearings on particular issues sepa-
rately from other issues involved in hearings 
in licensing proceedings (§ 2.761a, appendix A, 
section I(c)), and for the consolidation of ad-
judicatory proceedings and of the presen-
tations of parties in adjudicatory pro-
ceedings such as licensing proceedings 
(§§ 2.715a, 2.716). 

This appendix sets out the particular re-
quirements and provisions applicable to situ-
ations in which applications are filed by one 
or more applicants for licenses to construct 
and operate nuclear power reactors of essen-
tially the same design to be located at dif-
ferent sites. 1

1. Except as otherwise specified in this ap-
pendix or as the context otherwise indicates, 
the provisions of this part applicable to con-
struction permits and operating licenses, in-
cluding the requirement in § 50.58 for review 
of the application by the Advisory Com-
mittee on Reactor Safeguards and the hold-
ing of public hearings, apply to construction 
permits and operating licenses subject to 
this appendix N. 

2. Applications for construction permits 
submitted pursuant to this appendix must 
include the information required by §§ 50.33, 

50.33a, 50.34(a) and 50.34a (a) and (b) and be 
submitted as specified in § 50.4. The applicant 
shall also submit the information required 
by § 51.50 of this chapter. 

For the technical information required by 
§§ 50.34(a) (1) through (5) and (8) and 50.34a (a) 
and (b), reference may be made to a single 
preliminary safety analysis of the design2 
which, for the purposes of § 50.34(a)(1) in-
cludes one set of site parameters postulated 
for the design of the reactors, and an anal-
ysis and evaluation of the reactors in terms 
of such postulated site parameters. Such sin-
gle preliminary safety analysis shall also in-
clude information pertaining to design fea-
tures of the proposed reactors that affect 
plans for coping with emergencies in the op-
eration of the reactors, and shall describe 
the quality assurance program with respect 
to aspects of design, fabrication, procure-
ment and construction that are common to 
all of the reactors.

3. Applications for operating licenses sub-
mitted pursuant to this appendix N shall in-
clude the information required by §§ 50.33, 
50.34(b) and (c), and 50.34a(c). The applicant 
shall also submit the information required 
by § 51.53 of this chapter. For the technical 
information required by §§ 50.34(b)(2) through 
(5) and 50.34a(c), reference may be made to a 
single final safety analysis of the design. 

[40 FR 2977, Jan. 17, 1975, as amended at 49 
FR 9405, Mar. 12, 1984; 51 FR 40311, Nov. 6, 
1986]

APPENDIX O TO PART 50—STANDARDIZA-
TION OF DESIGN: STAFF REVIEW OF 
STANDARD DESIGNS 

This appendix sets out procedures for the 
filing, staff review and referral to the Advi-
sory Committee on Reactor Safeguards of 
standard designs for a nuclear power reactor 
of the type described in § 50.22 or major por-
tions thereof. 

1. Any person may submit a proposed pre-
liminary or final standard design for a nu-
clear power reactor of the type described in 
§ 50.22 to the regulatory staff for its review. 
Such a submittal may consist of either the 
preliminary or final design for the entire re-
actor facility or the preliminary or final de-
sign of major portions thereof. 

2. The submittal for review of the standard 
design must be made in the same manner 
and in the same number of copies as provided 
in §§ 50.4 and 50.30 for license applications. 
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3. The submittal for review of the standard 
design shall include the information de-
scribed in § 50.33(a) through (d) and the appli-
cable technical information required by 
§§ 50.34 (a) and (b), as appropriate, and 50.34a 
(other than that required by §§ 50.34(a) (6) and 
(10), 50.34(b)(1), (6)(i), (ii), (iv), and (v) and 
50.34(b) (7) and (8)). The submittal shall also 
include a description, analysis and evalua-
tion of the interfaces between the submitted 
design and the balance of the nuclear power 
plant. With respect to the requirements of 
§§ 50.34(a)(1), the submittal for review of a 
standard design shall include the site param-
eters postulated for the design, and an anal-
ysis and evaluation of the design in terms of 
such postulated site parameters. The infor-
mation submitted pursuant to § 50.34(a)(7) 
shall be limited to the quality assurance pro-
gram to be applied to the design, procure-
ment and fabrication of the structures, sys-
tems, and components for which design re-
view has been requested and the information 
submitted pursuant to § 50.34(a)(9) shall be 
limited to the qualifications of the person 
submitting the standard design to design the 
reactor or major portion thereof. The sub-
mittal shall also include information per-
taining to design features that affect plans 
for coping with emergencies in the operation 
of the reactor or major portion thereof. 

4. Once the regulatory staff has initiated a 
technical review of a submittal under this 
appendix, the submittal will be referred to 
the Advisory Committee on Reactor Safe-
guards (ACRS) for a review and report. 

5. Upon completion of their review of a 
submittal under this appendix, the NRC reg-
ulatory staff shall publish in the FEDERAL 
REGISTER a determination as to whether or 
not the preliminary or final design is accept-
able, subject to such conditions as may be 
appropriate, and make available at the NRC 
Web site, http://www.nrc.gov, an analysis of 
the design in the form of a report. An ap-
proved design shall be utilized by and relied 
upon by the regulatory staff and the ACRS 
in their review of any individual facility li-
cense application which incorporates by ref-
erence a design approved in accordance with 
this paragraph unless there exists significant 
new information which substantially affects 
the earlier determination or other good 
cause. 

6. The determination and report by the 
regulatory staff shall not constitute a com-
mitment to issue a permit or license, or in 
any way affect the authority of the Commis-
sion, Atomic Safety and Licensing Appeal 
Panel, Atomic Safety and Licensing Panel, 
and other presiding officers in any pro-
ceeding under subpart G of part 2 of this 
chapter. 

7. The Commission may, on its own initia-
tive or in response to a petition for rule 
making, approve the design in a rulemaking 
proceeding and in that event, the approved 

design will be subject to challenge only as 
provided in § 2.758 of this chapter. An envi-
ronmental impact statement may be pre-
pared for such a rule making action in ac-
cordance with §§ 51.20(b)(13) and 51.85 of this 
chapter. If an environmental impact state-
ment is prepared, the Commission may re-
quire the petitioner for rulemaking to sub-
mit information to the Commission to aid 
the Commission in the preparation of the en-
vironmental impact statement. 

8. Information requests to the approval 
holder regarding an approved design shall be 
evaluated prior to issuance to ensure that 
the burden to be imposed on respondents is 
justified in view of the potential safety sig-
nificance of the issue to be addressed in the 
requested information. Each such evaluation 
performed by the NRC staff shall be in ac-
cordance with 10 CFR 50.54(f) and shall be ap-
proved by the Executive Director for Oper-
ations or his or her designee prior to 
issuance of the request. 

[40 FR 2977, Jan. 17, 1975, as amended at 49 
FR 9405, Mar. 12, 1984; 50 FR 38112, Sept. 20, 
1985; 51 FR 40311, Nov. 6, 1986; 64 FR 48952, 
Sept. 9, 1999]

APPENDIX P TO PART 50 [RESERVED]

APPENDIX Q TO PART 50—PRE-APPLICA-
TION EARLY REVIEW OF SITE SUIT-
ABILITY ISSUES 

This appendix sets out procedures for the 
filing, Staff review, and referral to the Advi-
sory Committee on Reactor Safeguards of re-
quests for early review of one or more site 
suitability issues relating to the construc-
tion and operation of certain utilization fa-
cilities separately from and prior to the sub-
mittal of applications for construction per-
mits for the facilities. The appendix also sets 
out procedures for the preparation and 
issuance of Staff Site Reports and for their 
incorporation by reference in applications 
for the construction and operation of certain 
utilization facilities. The utilization facili-
ties are those which are subject to § 51.20(b) 
of this chapter and are of the type specified 
in § 50.21(b) (2) or (3) or § 50.22 or are testing 
facilities. This appendix does not apply to 
proceedings conducted pursuant to subpart F 
of part 2 of this chapter. 

1. Any person may submit information re-
garding one or more site suitability issues to 
the Commission’s Staff for its review sepa-
rately from and prior to an application for a 
construction permit for a facility. Such a 
submittal shall be accompanied by any fee 
required by part 170 of this chapter and shall 
consist of the portion of the information re-
quired of applicants for construction permits 
by §§ 50.33(a)–(c) and (e), and, insofar as it re-
lates to the issue(s) of site suitability for 
which early review is sought, by §§ 50.34(a)(1) 
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and 50.30(f), except that information with re-
spect to operation of the facility at the pro-
jected initial power level need not be sup-
plied. 

2. The submittal for early review of site 
suitability issue(s) must be made in the same 
manner and in the same number of copies as 
provided in §§ 50.4 and 50.30 for license appli-
cations. The submittal must include suffi-
cient information concerning a range of pos-
tulated facility design and operation param-
eters to enable the Staff to perform the re-
quested review of site suitability issues. The 
submittal must contain suggested conclu-
sions on the issues of site suitability sub-
mitted for review and must be accompanied 
by a statement of the bases or the reasons 
for those conclusions. The submittal must 
also list, to the extent possible, any long-
range objectives for ultimate development of 
the site, state whether any site selection 
process was used in preparing the submittal, 
describe any site selection process used, and 
explain what consideration, if any, was given 
to alternative sites. 

3. The Staff shall publish a notice of dock-
eting of the submittal in the FEDERAL REG-
ISTER, and shall send a copy of the notice of 
docketing to the Governor or other appro-
priate official of the State in which the site 
is located. This notice shall identify the lo-
cation of the site, briefly describe the site 
suitability issue(s) under review, and invite 
comments from Federal, State, and local 
agencies and interested persons within 120 
days of publication or such other time as 
may be specified, for consideration by the 
staff in connection with the initiation or 
outcome of the review and, if appropriate by 
the ACRS, in connection with the outcome 
of their review. The person requesting review 
shall serve a copy of the submittal on the 
Governor or other appropriate official of the 
State in which the site is located, and on the 
chief executive of the municipality in which 
the site is located or, if the site is not lo-
cated in a municipality, on the chief execu-
tive of the county. The portion of the sub-
mittal containing information required of 
applicants for construction permits by 
§§ 50.33(a)–(c) and (e) and 50.34(a)(1) will be re-
ferred to the Advisory Committee on Reac-
tor Safeguards (ACRS) for a review and re-
port. There will be no referral to the ACRS 
unless early review of the site safety issues 
under § 50.34(a)(1) is requested. 

4. Upon completion of review by the NRC 
staff and, if appropriate by the ACRS, of a 
submittal under this appendix, the NRC staff 
shall prepare a Staff Site Report which shall 
identify the location of the site, state the 
site suitability issues reviewed, explain the 
nature and scope of the review, state the 
conclusions of the staff regarding the issues 
reviewed and state the reasons for those con-
clusions. Upon issuance of an NRC Staff Site 
Report, the NRC staff shall publish a notice 

of the availability of the report in the FED-
ERAL REGISTER and shall make the report 
available at the NRC Web site, http://
www.nrc.gov. The NRC staff shall also send a 
copy of the report to the Governor or other 
appropriate official of the State in which the 
site is located, and to the chief executive of 
the municipality in which the site is located 
or, if the site is not located in a munici-
pality, to the chief executive of the county. 

5. Any Staff Site Report prepared and 
issued in accordance with this appendix may 
be incorporated by reference, as appropriate, 
in an application for a construction permit 
for a utilization facility which is subject to 
§ 51.20(b) of this chapter and is of the type 
specified in § 50.21(b) (2) or (3) or § 50.22 of this 
chapter or is a testing facility. The conclu-
sions of the Staff Site Report will be reexam-
ined by the staff where five years or more 
have elapsed between the issuance of the 
Staff Site Report and its incorporation by 
reference in a construction permit applica-
tion. 

6. Issuance of a Staff Site Report shall not 
constitute a commitment to issue a permit 
or license, to permit on-site work under 
§ 50.10(e), or in any way affect the authority 
of the Commission, Atomic Safety and Li-
censing Appeal Panel, Atomic Safety and Li-
censing Board, and other presiding officers in 
any proceeding under subpart F and/or G of 
part 2 of this chapter. 

7. The staff will not conduct more than one 
review of site suitability issues with regard 
to a particular site prior to the full construc-
tion permit review required by subpart A of 
part 51 of this chapter. The staff may decline 
to prepare and issue a Staff Site Report in 
response to a submittal under this appendix 
where it appears that, (a) in cases where no 
review of the relative merits of the sub-
mitted site and alternative sites under sub-
part A of part 51 of this chapter is requested, 
there is a reasonable likelihood that further 
Staff review would identify one or more pref-
erable alternative sites and the Staff review 
of one or more site suitability issues would 
lead to an irreversible and irretrievable com-
mitment of resources prior to the submittal 
of the analysis of alternative sites in the En-
vironmental Report that would prejudice the 
later review and decision on alternative sites 
under subpart F and/or G of part 2 and sub-
part A of part 51 of this chapter; or (b) in 
cases where, in the judgment of the Staff, 
early review of any site suitability issue or 
issues would not be in the public interest, 
considering (1) the degree of likelihood that 
any early findings on those issues would re-
tain their validity in later reviews, (2) the 
objections, if any, of cognizant state or local 
government agencies to the conduct of an 
early review on those issues, and (3) the pos-
sible effect on the public interest of having 
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an early, if not necessarily conclusive, reso-
lution of those issues. 

[42 FR 22887, May 5, 1977, as amended at 49 
FR 9405, Mar. 12, 1984; 51 FR 40311, Nov. 6, 
1986; 53 FR 43420, Oct. 27, 1988; 64 FR 48952, 
Sept. 9, 1999]

APPENDIX R TO PART 50—FIRE PROTEC-
TION PROGRAM FOR NUCLEAR POWER 
FACILITIES OPERATING PRIOR TO 
JANUARY 1, 1979

I. INTRODUCTION AND SCOPE 

This appendix applies to licensed nuclear 
power electric generating stations that were 
operating prior to January 1, 1979, except to 
the extent set forth in § 50.48(b) of this part. 
With respect to certain generic issues for 
such facilities it sets forth fire protection 
features required to satisfy Criterion 3 of ap-
pendix A to this part. 

Criterion 3 of appendix A to this part speci-
fies that ‘‘Structures, systems, and compo-
nents important to safety shall be designed 
and located to minimize, consistent with 
other safety requirements, the probability 
and effect of fires and explosions.’’

When considering the effects of fire, those 
systems associated with achieving and main-
taining safe shutdown conditions assume 
major importance to safety because damage 
to them can lead to core damage resulting 
from loss of coolant through boiloff. 

The phrases ‘‘important to safety,’’ or 
‘‘safety-related,’’ will be used throughout 
this appendix R as applying to all safety 
functions. The phrase ‘‘safe shutdown’’ will 
be used throughout this appendix as applying 
to both hot and cold shutdown functions. 

Because fire may affect safe shutdown sys-
tems and because the loss of function of sys-
tems used to mitigate the consequences of 
design basis accidents under postfire condi-
tions does not per se impact public safety, 
the need to limit fire damage to systems re-
quired to achieve and maintain safe shut-
down conditions is greater than the need to 
limit fire damage to those systems required 
to mitigate the consequences of design basis 
accidents. Three levels of fire damage limits 
are established according to the safety func-
tions of the structure, system, or compo-
nent:

Safety function Fire damage limits 

Hot Shutdown ........ One train of equipment necessary to 
achieve hot shutdown from either the 
control room or emergency control 
station(s) must be maintained free of 
fire damage by a single fire, includ-
ing an exposure fire.1

Safety function Fire damage limits 

Cold Shutdown ....... Both trains of equipment necessary to 
achieve cold shutdown may be dam-
aged by a single fire, including an 
exposure fire, but damage must be 
limited so that at least one train can 
be repaired or made operable within 
72 hours using onsite capability. 

Design Basis Acci-
dents.

Both trains of equipment necessary for 
mitigation of consequences following 
design basis accidents may be dam-
aged by a single exposure fire. 

1 Exposure Fire. An exposure fire is a fire in a given area 
that involves either in situ or transient combustibles and is ex-
ternal to any structures, systems, or components located in or 
adjacent to that same area. The effects of such fire (e.g., 
smoke, heat, or ignition) can adversely affect those structures, 
systems, or components important to safety. Thus, a fire in-
volving one train of safe shutdown equipment may constitute 
an exposure fire for the redundant train located in the same 
area, and a fire involving combustibles other than either re-
dundant train may constitute an exposure fire to both redun-
dant trains located in the same area. 

The most stringent fire damage limit shall 
apply for those systems that fall into more 
than one category. Redundant systems used 
to mitigate the consequences of other design 
basis accidents but not necessary for safe 
shutdown may be lost to a single exposure 
fire. However, protection shall be provided so 
that a fire within only one such system will 
not damage the redundant system. 

II. GENERAL REQUIREMENTS 

A. Fire protection program. A fire protection 
program shall be established at each nuclear 
power plant. The program shall establish the 
fire protection policy for the protection of 
structures, systems, and components impor-
tant to safety at each plant and the proce-
dures, equipment, and personnel required to 
implement the program at the plant site. 

The fire protection program shall be under 
the direction of an individual who has been 
delegated authority commensurate with the 
responsibilities of the position and who has 
available staff personnel knowledgeable in 
both fire protection and nuclear safety. 

The fire protection program shall extend 
the concept of defense-in-depth to fire pro-
tection in fire areas important to safety, 
with the following objectives: 

• To prevent fires from starting; 
• To detect rapidly, control, and extin-

guish promptly those fires that do occur; 
• To provide protection for structures, sys-

tems, and components important to safety so 
that a fire that is not promptly extinguished 
by the fire suppression activities will not 
prevent the safe shutdown of the plant. 

B. Fire hazards analysis. A fire hazards 
analysis shall be performed by qualified fire 
protection and reactor systems engineers to 
(1) consider potential in situ and transient 
fire hazards; (2) determine the consequences 
of fire in any location in the plant on the 
ability to safely shut down the reactor or on 
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the ability to minimize and control the re-
lease of radioactivity to the environment; 
and (3) specify measures for fire prevention, 
fire detection, fire suppression, and fire con-
tainment and alternative shutdown capa-
bility as required for each fire area con-
taining structures, systems, and components 
important to safety in accordance with NRC 
guidelines and regulations. 

C. Fire prevention features. Fire protection 
features shall meet the following general re-
quirements for all fire areas that contain or 
present a fire hazard to structures, systems, 
or components important to safety. 

1. In situ fire hazards shall be identified 
and suitable protection provided. 

2. Transient fire hazards associated with 
normal operation, maintenance, repair, or 
modification activities shall be identified 
and eliminated where possible. Those tran-
sient fire hazards that can not be eliminated 
shall be controlled and suitable protection 
provided. 

3. Fire detection systems, portable extin-
guishers, and standpipe and hose stations 
shall be installed. 

4. Fire barriers or automatic suppression 
systems or both shall be installed as nec-
essary to protect redundant systems or com-
ponents necessary for safe shutdown. 

5. A site fire brigade shall be established, 
trained, and equipped and shall be on site at 
all times. 

6. Fire detection and suppression systems 
shall be designed, installed, maintained, and 
tested by personnel properly qualified by ex-
perience and training in fire protection sys-
tems. 

7. Surveillance procedures shall be estab-
lished to ensure that fire barriers are in 
place and that fire suppression systems and 
components are operable. 

D. Alternative or dedicated shutdown capa-
bility. In areas where the fire protection fea-
tures cannot ensure safe shutdown capability 
in the event of a fire in that area, alter-
native or dedicated safe shutdown capability 
shall be provided. 

III. SPECIFIC REQUIREMENTS 

A. Water supplies for fire suppression systems. 
Two separate water supplies shall be pro-
vided to furnish necessary water volume and 
pressure to the fire main loop. 

Each supply shall consist of a storage 
tank, pump, piping, and appropriate isola-
tion and control valves. Two separate redun-
dant suctions in one or more intake struc-
tures from a large body of water (river, lake, 
etc.) will satisfy the requirement for two 
separated water storage tanks. These sup-
plies shall be separated so that a failure of 
one supply will not result in a failure of the 
other supply. 

Each supply of the fire water distribution 
system shall be capable of providing for a pe-
riod of 2 hours the maximum expected water 

demands as determined by the fire hazards 
analysis for safety-related areas or other 
areas that present a fire exposure hazard to 
safety-related areas. 

When storage tanks are used for combined 
service-water/fire-water uses the minimum 
volume for fire uses shall be ensured by 
means of dedicated tanks or by some phys-
ical means such as a vertical standpipe for 
other water service. Administrative controls, 
including locks for tank outlet valves, are 
unacceptable as the only means to ensure 
minimum water volume. 

Other water systems used as one of the two 
fire water supplies shall be permanently con-
nected to the fire main system and shall be 
capable of automatic alignment to the fire 
main system. Pumps, controls, and power 
supplies in these systems shall satisfy the re-
quirements for the main fire pumps. The use 
of other water systems for fire protection 
shall not be incompatible with their func-
tions required for safe plant shutdown. Fail-
ure of the other system shall not degrade the 
fire main system. 

B. Sectional isolation valves. Sectional isola-
tion valves such as post indicator valves or 
key operated valves shall be installed in the 
fire main loop to permit isolation of portions 
of the fire main loop for maintenance or re-
pair without interrupting the entire water 
supply. 

C. Hydrant isolation valves. Valves shall be 
installed to permit isolation of outside hy-
drants from the fire main for maintenance or 
repair without interrupting the water supply 
to automatic or manual fire suppression sys-
tems in any area containing or presenting a 
fire hazard to safety-related or safe shut-
down equipment. 

D. Manual fire suppression. Standpipe and 
hose systems shall be installed so that at 
least one effective hose stream will be able 
to reach any location that contains or pre-
sents an exposure fire hazard to structures, 
systems, or components important to safety. 

Access to permit effective functioning of 
the fire brigade shall be provided to all areas 
that contain or present an exposure fire haz-
ard to structures, systems, or components 
important to safety. 

Standpipe and hose stations shall be inside 
PWR containments and BWR containments 
that are not inerted. Standpipe and hose sta-
tions inside containment may be connected 
to a high quality water supply of sufficient 
quantity and pressure other than the fire 
main loop if plant-specific features prevent 
extending the fire main supply inside con-
tainment. For BWR drywells, standpipe and 
hose stations shall be placed outside the dry 
well with adequate lengths of hose to reach 
any location inside the dry well with an ef-
fective hose stream. 

E. Hydrostatic hose tests. Fire hose shall be 
hydrostatically tested at a pressure of 150 psi 
or 50 psi above maximum fire main operating 
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1 Alternative shutdown capability is pro-
vided by rerouting, relocating, or modifying 
existing systems; dedicated shutdown capa-
bility is provided by installing new struc-
tures and systems for the function of post-
fire shutdown.

pressure, whichever is greater. Hose stored 
in outside hose houses shall be tested annu-
ally. Interior standpipe hose shall be tested 
every three years. 

F. Automatic fire detection. Automatic fire 
detection systems shall be installed in all 
areas of the plant that contain or present an 
exposure fire hazard to safe shutdown or 
safety-related systems or components. These 
fire detection systems shall be capable of op-
erating with or without offsite power. 

G. Fire protection of safe shutdown capa-
bility. 1. Fire protection features shall be pro-
vided for structures, systems, and compo-
nents important to safe shutdown. These fea-
tures shall be capable of limiting fire dam-
age so that: 

a. One train of systems necessary to 
achieve and maintain hot shutdown condi-
tions from either the control room or emer-
gency control station(s) is free of fire dam-
age; and 

b. Systems necessary to achieve and main-
tain cold shutdown from either the control 
room or emergency control station(s) can be 
repaired within 72 hours. 

2. Except as provided for in paragraph G.3 
of this section, where cables or equipment, 
including associated non-safety circuits that 
could prevent operation or cause 
maloperation due to hot shorts, open cir-
cuits, or shorts to ground, of redundant 
trains of systems necessary to achieve and 
maintain hot shutdown conditions are lo-
cated within the same fire area outside of 
primary containment, one of the following 
means of ensuring that one of the redundant 
trains is free of fire damage shall be pro-
vided: 

a. Separation of cables and equipment and 
associated non-safety circuits of redundant 
trains by a fire barrier having a 3-hour rat-
ing. Structural steel forming a part of or 
supporting such fire barriers shall be pro-
tected to provide fire resistance equivalent 
to that required of the barrier; 

b. Separation of cables and equipment and 
associated non-safety circuits of redundant 
trains by a horizontal distance of more than 
20 feet with no intervening combustible or 
fire hazards. In addition, fire detectors and 
an automatic fire suppression system shall 
be installed in the fire area; or 

c. Enclosure of cable and equipment and 
associated non-safety circuits of one redun-
dant train in a fire barrier having a 1-hour 
rating, In addition, fire detectors and an 
automatic fire suppression system shall be 
installed in the fire area; 

Inside noninerted containments one of the 
fire protection means specified above or one 
of the following fire protection means shall 
be provided: 

d. Separation of cables and equipment and 
associated non-safety circuits of redundant 
trains by a horizontal distance of more than 

20 feet with no intervening combustibles or 
fire hazards; 

e. Installation of fire detectors and an 
automatic fire suppression system in the fire 
area; or 

f. Separation of cables and equipment and 
associated non-safety circuits of redundant 
trains by a noncombustible radiant energy 
shield. 

3. Alternative of dedicated shutdown capa-
bility and its associated circuits,1 inde-
pendent of cables, systems or components in 
the area, room, zone under consideration 
should be provided:

a. Where the protection of systems whose 
function is required for hot shutdown does 
not satisfy the requirement of paragraph G.2 
of this section; or 

b. Where redundant trains of systems re-
quired for hot shutdown located in the same 
fire area may be subject to damage from fire 
suppression activities or from the rupture or 
inadvertent operation of fire suppression sys-
tems. 

In addition, fire detection and a fixed fire 
suppression system shall be installed in the 
area, room, or zone under consideration. 

H. Fire brigade. A site fire brigade trained 
and equipped for fire fighting shall be estab-
lished to ensure adequate manual fire fight-
ing capability for all areas of the plant con-
taining structures, systems, or components 
important to safety. The fire brigade shall be 
at least five members on each shift. The bri-
gade leader and at least two brigade mem-
bers shall have sufficient training in or 
knowledge of plant safety-related systems to 
understand the effects of fire and fire sup-
pressants on safe shutdown capability. The 
qualification of fire brigade members shall 
include an annual physical examination to 
determine their ability to perform strenuous 
fire fighting activities. The shift supervisor 
shall not be a member of the fire brigade. 
The brigade leader shall be competent to as-
sess the potential safety consequences of a 
fire and advise control room personnel. Such 
competence by the brigade leader may be 
evidenced by possession of an operator’s li-
cense or equivalent knowledge of plant safe-
ty-related systems. 

The minimum equipment provided for the 
brigade shall consist of personal protective 
equipment such as turnout coats, boots, 
gloves, hard hats, emergency communica-
tions equipment, portable lights, portable 
ventilation equipment, and portable extin-
guishers. Self-contained breathing apparatus 
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using full-face positive-pressure masks ap-
proved by NIOSH (National Institute for Oc-
cupational Safety and Health—approval for-
merly given by the U.S. Bureau of Mines) 
shall be provided for fire brigade, damage 
control, and control room personnel. At least 
10 masks shall be available for fire brigade 
personnel. Control room personnel may be 
furnished breathing air by a manifold system 
piped from a storage reservoir if practical. 
Service or rated operating life shall be a 
minimum of one-half hour for the self-con-
tained units. 

At least a 1-hour supply of breathing air in 
extra bottles shall be located on the plant 
site for each unit of self-contained breathing 
appratus. In addition, an onsite 6-hour sup-
ply of reserve air shall be provided and ar-
ranged to permit quick and complete replen-
ishment of exhausted air supply bottles as 
they are returned. If compressors are used as 
a source of breathing air, only units ap-
proved for breathing air shall be used and 
the compressors shall be operable assuming a 
loss of offsite power. Special care must be 
taken to locate the compressor in areas free 
of dust and contaminants. 

I. Fire brigade training. The fire brigade 
training program shall ensure that the capa-
bility to fight potential fires is established 
and maintained. The program shall consist 
of an initial classroom instruction program 
followed by periodic classroom instruction, 
fire fighting practice, and fire drills: 

1. Instruction
a. The initial classroom instruction shall 

include: 
(1) Indoctrination of the plant fire fighting 

plan with specific identification of each indi-
vidual’s responsibilities. 

(2) Identification of the type and location 
of fire hazards and associated types of fires 
that could occur in the plant. 

(3) The toxic and corrosive characteristics 
of expected products of combustion. 

(4) Identification of the location of fire 
fighting equipment for each fire area and fa-
miliarization with the layout of the plant, 
including access and egress routes to each 
area. 

(5) The proper use of available fire fighting 
equipment and the correct method of fight-
ing each type of fire. The types of fires cov-
ered should include fires in energized elec-
trical equipment, fires in cables and cable 
trays, hydrogen fires, fires involving flam-
mable and combustible liquids or hazardous 
process chemicals, fires resulting from con-
struction or modifications (welding), and 
record file fires. 

(6) The proper use of communication, light-
ing, ventilation, and emergency breathing 
equipment. 

(7) The proper method for fighting fires in-
side buildings and confined spaces. 

(8) The direction and coordination of the 
fire fighting activities (fire brigade leaders 
only). 

(9) Detailed review of fire fighting strate-
gies and procedures. 

(10) Review of the latest plant modifica-
tions and corresponding changes in fire 
fighting plans.

NOTE: Items (9) and (10) may be deleted 
from the training of no more than two of the 
non-operations personnel who may be as-
signed to the fire brigade.

b. The instruction shall be provided by 
qualified individuals who are knowledgeable, 
experienced, and suitably trained in fighting 
the types of fires that could occur in the 
plant and in using the types of equipment 
available in the nuclear power plant. 

c. Instruction shall be provided to all fire 
brigade members and fire brigade leaders. 

d. Regular planned meetings shall be held 
at least every 3 months for all brigade mem-
bers to review changes in the fire protection 
program and other subjects as necessary. 

e. Periodic refresher training sessions shall 
be held to repeat the classroom instruction 
program for all brigade members over a two-
year period. These sessions may be concur-
rent with the regular planned meetings. 

2. Practice
Practice sessions shall be held for each 

shift fire brigade on the proper method of 
fighting the various types of fires that could 
occur in a nuclear power plant. These ses-
sions shall provide brigade members with ex-
perience in actual fire extinguishment and 
the use of emergency breathing apparatus 
under strenuous conditions encountered in 
fire fighting. These practice sessions shall be 
provided at least once per year for each fire 
brigade member. 

3. Drills
a. Fire brigade drills shall be performed in 

the plant so that the fire brigade can prac-
tice as a team. 

b. Drills shall be performed at regular in-
tervals not to exceed 3 months for each shift 
fire brigade. Each fire brigade member 
should participate in each drill, but must 
participate in at least two drills per year. 

A sufficient number of these drills, but not 
less than one for each shift fire brigade per 
year, shall be unannounced to determine the 
fire fighting readiness of the plant fire bri-
gade, brigade leader, and fire protection sys-
tems and equipment. Persons planning and 
authorizing an unannounced drill shall en-
sure that the responding shift fire brigade 
members are not aware that a drill is being 
planned until it is begun. Unannounced drills 
shall not be scheduled closer than four 
weeks. 

At least one drill per year shall be per-
formed on a ‘‘back shift’’ for each shift fire 
brigade. 

c. The drills shall be preplanned to estab-
lish the training objectives of the drill and 
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shall be critiqued to determine how well the 
training objectives have been met. Unan-
nounced drills shall be planned and critiqued 
by members of the management staff respon-
sible for plant safety and fire protection. 
Performance deficiencies of a fire brigade or 
of individual fire brigade members shall be 
remedied by scheduling additional training 
for the brigade or members. Unsatisfactory 
drill performance shall be followed by a re-
peat drill within 30 days. 

d. At 3-year intervals, a randomly selected 
unannounced drill must be critiqued by 
qualified individuals independent of the li-
censee’s staff. A copy of the written report 
from these individuals must be available for 
NRC review and shall be retained as a record 
as specified in section III.I.4 of this appendix. 

e. Drills shall as a minimum include the 
following: 

(1) Assessment of fire alarm effectiveness, 
time required to notify and assemble fire bri-
gade, and selection, placement and use of 
equipment, and fire fighting strategies. 

(2) Assessment of each brigade member’s 
knowledge of his or her role in the fire fight-
ing strategy for the area assumed to contain 
the fire. Assessment of the brigade member’s 
conformance with established plant fire 
fighting procedures and use of fire fighting 
equipment, including self-contained emer-
gency breathing apparatus, communication 
equipment, and ventilation equipment, to 
the extent practicable. 

(3) The simulated use of fire fighting equip-
ment required to cope with the situation and 
type of fire selected for the drill. The area 
and type of fire chosen for the drill should 
differ from those used in the previous drill so 
that brigade members are trained in fighting 
fires in various plant areas. The situation se-
lected should simulate the size and arrange-
ment of a fire that could reasonably occur in 
the area selected, allowing for fire develop-
ment due to the time required to respond, to 
obtain equipment, and organize for the fire, 
assuming loss of automatic suppression ca-
pability. 

(4) Assessment of brigade leader’s direction 
of the fire fighting effort as to thoroughness, 
accuracy, and effectiveness. 

4. Records
Individual records of training provided to 

each fire brigade member, including drill cri-
tiques, shall be maintained for at least 3 
years to ensure that each member receives 
training in all parts of the training program. 
These records of training shall be available 
for NRC review. Retraining or broadened 
training for fire fighting within buildings 
shall be scheduled for all those brigade mem-
bers whose performance records show defi-
ciencies. 

J. Emergency lighting. Emergency lighting 
units with at least an 8-hour battery power 
supply shall be provided in all areas needed 

for operation of safe shutdown equipment 
and in access and egress routes thereto. 

K. Administrative controls. Administrative 
controls shall be established to minimize fire 
hazards in areas containing structures, sys-
tems, and components important to safety. 
These controls shall establish procedures to: 

1. Govern the handling and limitation of 
the use of ordinary combustible materials, 
combustible and flammable gases and liq-
uids, high efficiency particulate air and 
charcoal filters, dry ion exchange resins, or 
other combustible supplies in safety-related 
areas. 

2. Prohibit the storage of combustibles in 
safety-related areas or establish designated 
storage areas with appropriate fire protec-
tion. 

3. Govern the handling of and limit tran-
sient fire loads such as combustible and 
flammable liquids, wood and plastic prod-
ucts, or other combustible materials in 
buildings containing safety-related systems 
or equipment during all phases of operating, 
and especially during maintenance, modi-
fication, or refueling operations. 

4. Designate the onsite staff member re-
sponsible for the inplant fire protection re-
view of proposed work activities to identify 
potential transient fire hazards and specify 
required additional fire protection in the 
work activity procedure. 

5. Govern the use of ignition sources by use 
of a flame permit system to control welding, 
flame cutting, brazing, or soldering oper-
ations. A separate permit shall be issued for 
each area where work is to be done. If work 
continues over more than one shift, the per-
mit shall be valid for not more than 24 hours 
when the plant is operating or for the dura-
tion of a particular job during plant shut-
down. 

6. Control the removal from the area of all 
waste, debris, scrap, oil spills, or other com-
bustibles resulting from the work activity 
immediately following completion of the ac-
tivity, or at the end of each work shift, 
whichever comes first. 

7. Maintain the periodic housekeeping in-
spections to ensure continued compliance 
with these administrative controls. 

8. Control the use of specific combustibles 
in safety-related areas. All wood used in 
safety-related areas during maintenance, 
modification, or refueling operations (such 
as lay-down blocks or scaffolding) shall be 
treated with a flame retardant. Equipment 
or supplies (such as new fuel) shipped in un-
treated combustible packing containers may 
be unpacked in safety-related areas if re-
quired for valid operating reasons. However, 
all combustible materials shall be removed 
from the area immediately following the un-
packing. Such transient combustible mate-
rial, unless stored in approved containers, 
shall not be left unattended during lunch 

VerDate Dec<13>2002 13:04 Feb 18, 2003 Jkt 200028 PO 00000 Frm 00868 Fmt 8010 Sfmt 8002 Y:\SGML\200028T.XXX 200028T



869

Nuclear Regulatory Commission Pt. 50, App. R 

2 As defined in the Standard Technical 
Specifications.

breaks, shift changes, or other similar peri-
ods. Loose combustible packing material 
such as wood or paper excelsior, or poly-
ethylene sheeting shall be placed in metal 
containers with tight-fitting self-closing 
metal covers. 

9. Control actions to be taken by an indi-
vidual discovering a fire, for example, notifi-
cation of control room, attempt to extin-
guish fire, and actuation of local fire sup-
pression systems. 

10. Control actions to be taken by the con-
trol room operator to determine the need for 
brigade assistance upon report of a fire or re-
ceipt of alarm on control room annunciator 
panel, for example, announcing location of 
fire over PA system, sounding fire alarms, 
and notifying the shift supervisor and the 
fire brigade leader of the type, size, and loca-
tion of the fire. 

11. Control actions to be taken by the fire 
brigade after notification by the control 
room operator of a fire, for example, assem-
bling in a designated location, receiving di-
rections from the fire brigade leader, and 
discharging specific fire fighting responsibil-
ities including selection and transportation 
of fire fighting equipment to fire location, 
selection of protective equipment, operating 
instructions for use of fire suppression sys-
tems, and use of preplanned strategies for 
fighting fires in specific areas. 

12. Define the strategies for fighting fires 
in all safety-related areas and areas pre-
senting a hazard to safety-related equip-
ment. These strategies shall designate: 

a. Fire hazards in each area covered by the 
specific prefire plans. 

b. Fire extinguishants best suited for con-
trolling the fires associated with the fire 
hazards in that area and the nearest location 
of these extinguishants. 

c. Most favorable direction from which to 
attack a fire in each area in view of the ven-
tilation direction, access hallways, stairs, 
and doors that are most likely to be free of 
fire, and the best station or elevation for 
fighting the fire. All access and egress routes 
that involve locked doors should be specifi-
cally identified in the procedure with the ap-
propriate precautions and methods for access 
specified. 

d. Plant systems that should be managed 
to reduce the damage potential during a 
local fire and the location of local and re-
mote controls for such management (e.g., 
any hydraulic or electrical systems in the 
zone covered by the specific fire fighting pro-
cedure that could increase the hazards in the 
area because of overpressurization or elec-
trical hazards). 

e. Vital heat-sensitive system components 
that need to be kept cool while fighting a 
local fire. Particularly hazardous combusti-
bles that need cooling should be designated. 

f. Organization of fire fighting brigades and 
the assignment of special duties according to 

job title so that all fire fighting functions 
are covered by any complete shift personnel 
complement. These duties include command 
control of the brigade, transporting fire sup-
pression and support equipment to the fire 
scenes, applying the extinguishant to the 
fire, communication with the control room, 
and coordination with outside fire depart-
ments. 

g. Potential radiological and toxic hazards 
in fire zones. 

h. Ventilation system operation that en-
sures desired plant air distribution when the 
ventilation flow is modified for fire contain-
ment or smoke clearing operations. 

i. Operations requiring control room and 
shift engineer coordination or authorization. 

j. Instructions for plant operators and gen-
eral plant personnel during fire. 

L. Alternative and dedicated shutdown capa-
bility. 1. Alternative or dedicated shutdown 
capability provided for a specific fire area 
shall be able to (a) achieve and maintain sub-
critical reactivity conditions in the reactor; 
(b) maintain reactor coolant inventory; (c) 
achieve and maintain hot standby 2 condi-
tions for a PWR (hot shutdown 2 for a BWR); 
(d) achieve cold shutdown conditions within 
72 hours; and (e) maintain cold shutdown 
conditions thereafter. During the postfire 
shutdown, the reactor coolant system proc-
ess variables shall be maintained within 
those predicted for a loss of normal a.c. 
power, and the fission product boundary in-
tegrity shall not be affected; i.e., there shall 
be no fuel clad damage, rupture of any pri-
mary coolant boundary, of rupture of the 
containment boundary.

2. The performance goals for the shutdown 
functions shall be: 

a. The reactivity control function shall be 
capable of achieving and maintaining cold 
shutdown reactivity conditions. 

b. The reactor coolant makeup function 
shall be capable of maintaining the reactor 
coolant level above the top of the core for 
BWRs and be within the level indication in 
the pressurizer for PWRs. 

c. The reactor heat removal function shall 
be capable of achieving and maintaining 
decay heat removal. 

d. The process monitoring function shall be 
capable of providing direct readings of the 
process variables necessary to perform and 
control the above functions. 

e. The supporting functions shall be capa-
ble of providing the process cooling, lubrica-
tion, etc., necessary to permit the operation 
of the equipment used for safe shutdown 
functions. 

3. The shutdown capability for specific fire 
areas may be unique for each such area, or it 
may be one unique combination of systems 
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3 An acceptable method of complying with 
this alternative would be to meet Regulatory 
Guide 1.75 position 4 related to associated 
circuits and IEEE Std 384–1974 (Section 4.5) 
where trays from redundant safety divisions 
are so protected that postulated fires affect 
trays from only one safety division.

for all such areas. In either case, the alter-
native shutdown capability shall be inde-
pendent of the specific fire area(s) and shall 
accommodate postfire conditions where off-
site power is available and where offsite 
power is not available for 72 hours. Proce-
dures shall be in effect to implement this ca-
pability. 

4. If the capability to achieve and maintain 
cold shutdown will not be available because 
of fire damage, the equipment and systems 
comprising the means to achieve and main-
tain the hot standby or hot shutdown condi-
tion shall be capable of maintaining such 
conditions until cold shutdown can be 
achieved. If such equipment and systems will 
not be capable of being powered by both on-
site and offsite electric power systems be-
cause of fire damage, an independent onsite 
power system shall be provided. The number 
of operating shift personnel, exclusive of fire 
brigade members, required to operate such 
equipment and systems shall be on site at all 
times. 

5. Equipment and systems comprising the 
means to achieve and maintain cold shut-
down conditions shall not be damaged by 
fire; or the fire damage to such equipment 
and systems shall be limited so that the sys-
tems can be made operable and cold shut-
down can be achieved within 72 hours. Mate-
rials for such repairs shall be readily avail-
able on site and procedures shall be in effect 
to implement such repairs. If such equip-
ment and systems used prior to 72 hours 
after the fire will not be capable of being 
powered by both onsite and offsite electric 
power systems because of fire damage, an 
independent onsite power system shall be 
provided. Equipment and systems used after 
72 hours may be powered by offsite power 
only. 

6. Shutdown systems installed to ensure 
postfire shutdown capability need not be de-
signed to meet seismic Category I criteria, 
single failure criteria, or other design basis 
accident criteria, except where required for 
other reasons, e.g., because of interface with 
or impact on existing safety systems, or be-
cause of adverse valve actions due to fire 
damage. 

7. The safe shutdown equipment and sys-
tems for each fire area shall be known to be 
isolated from associated non-safety circuits 
in the fire area so that hot shorts, open cir-
cuits, or shorts to ground in the associated 
circuits will not prevent operation of the 
safe shutdown equipment. The separation 
and barriers between trays and conduits con-
taining associated circuits of one safe shut-
down division and trays and conduits con-
taining associated circuits or safe shutdown 
cables from the redundant division, or the 
isolation of these associated circuits from 
the safe shutdown equipment, shall be such 

that a postulated fire involving associated 
circuits will not prevent safe shutdown. 3

M. Fire barrier cable penetration seal quali-
fication. Penetration seal designs must be 
qualified by tests that are comparable to 
tests used to rate fire barriers. The accept-
ance criteria for the test must include the 
following: 

1. The cable fire barrier penetration seal 
has withstood the fire endurance test with-
out passage of flame or ignition of cables on 
the unexposed side for a period of time equiv-
alent to the fire resistance rating required of 
the barrier; 

2. The temperature levels recorded for the 
unexposed side are analyzed and demonstrate 
that the maximum temperature is suffi-
ciently below the cable insulation ignition 
temperature; and 

3. The fire barrier penetration seal remains 
intact and does not allow projection of water 
beyond the unexposed surface during the 
hose stream test. 

N. Fire doors. Fire doors shall be self-clos-
ing or provided with closing mechanisms and 
shall be inspected semiannually to verify 
that automatic hold-open, release, and clos-
ing mechanisms and latches are operable. 

One of the following measures shall be pro-
vided to ensure they will protect the opening 
as required in case of fire: 

1. Fire doors shall be kept closed and elec-
trically supervised at a continuously manned 
location; 

2. Fire doors shall be locked closed and in-
spected weekly to verify that the doors are 
in the closed position; 

3. Fire doors shall be provided with auto-
matic hold-open and release mechanisms and 
inspected daily to verify that doorways are 
free of obstructions; or 

4. Fire doors shall be kept closed and in-
spected daily to verify that they are in the 
closed position. 

The fire brigade leader shall have ready ac-
cess to keys for any locked fire doors. 

Areas protected by automatic total flood-
ing gas suppression systems shall have elec-
trically supervised self-closing fire doors or 
shall satisfy option 1 above. 

O. Oil collection system for reactor coolant 
pump. The reactor coolant pump shall be 
equipped with an oil collection system if the 
containment is not inerted during normal 
operation. The oil collection system shall be 
so designed, engineered, and installed that 
failure will not lead to fire during normal or 
design basis accident conditions and that 
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4 See Regulatory Guide 1.29—‘‘Seismic De-
sign Classification’’ paragraph C.2.

there is reasonable assurance that the sys-
tem will withstand the Safe Shutdown 
Earthquake. 4

Such collection systems shall be capable of 
collecting lube oil from all potential pressur-
ized and unpressurized leakage sites in the 
reactor coolant pump lube oil systems. Leak-
age shall be collected and drained to a vent-
ed closed container that can hold the entire 
lube oil system inventory. A flame arrester 
is required in the vent if the flash point 
characteristics of the oil present the hazard 
of fire flashback. Leakage points to be pro-
tected shall include lift pump and piping, 
overflow lines, lube oil cooler, oil fill and 
drain lines and plugs, flanged connections on 
oil lines, and lube oil reservoirs where such 
features exist on the reactor coolant pumps. 
The drain line shall be large enough to ac-
commodate the largest potential oil leak. 

[45 FR 76611, Nov. 19, 1980; 46 FR 44735, Sept. 
8, 1981, as amended at 53 FR 19251, May 27, 
1988; 65 FR 38191, June 20, 2000]

APPENDIX S TO PART 50—EARTHQUAKE 
ENGINEERING CRITERIA FOR NU-
CLEAR POWER PLANTS 

GENERAL INFORMATION 

This appendix applies to applicants for a 
design certification or combined license pur-
suant to part 52 of this chapter or a con-
struction permit or operating license pursu-
ant to part 50 of this chapter on or after Jan-
uary 10, 1997. However, for either an oper-
ating license applicant or holder whose con-
struction permit was issued prior to January 
10, 1997, the earthquake engineering criteria 
in Section VI of appendix A to 10 CFR part 
100 continues to apply. 

I. INTRODUCTION 

(a) Each applicant for a construction per-
mit, operating license, design certification, 
or combined license is required by § 50.34 
(a)(12), (b)(10), and General Design Criterion 
2 of appendix A to this part to design nuclear 
power plant structures, systems, and compo-
nents important to safety to withstand the 
effects of natural phenomena, such as earth-
quakes, without loss of capability to perform 
their safety functions. Also, as specified in 
§ 50.54(ff), nuclear power plants that have im-
plemented the earthquake engineering cri-
teria described herein must shut down if the 
criteria in Paragraph IV(a)(3) of this appen-
dix are exceeded. 

(b) These criteria implement General De-
sign Criterion 2 insofar as it requires struc-
tures, systems, and components important 
to safety to withstand the effects of earth-
quakes. 

II. SCOPE 

The evaluations described in this appendix 
are within the scope of investigations per-
mitted by § 50.10(c)(1). 

III. DEFINITIONS 

As used in these criteria: 
Combined license means a combined con-

struction permit and operating license with 
conditions for a nuclear power facility issued 
pursuant to subpart C of part 52 of this chap-
ter. 

Design Certification means a Commission 
approval, issued pursuant to subpart B of 
part 52 of this chapter, of a standard design 
for a nuclear power facility. A design so ap-
proved may be referred to as a ‘‘certified 
standard design.’’

The Operating Basis Earthquake Ground Mo-
tion (OBE) is the vibratory ground motion 
for which those features of the nuclear power 
plant necessary for continued operation 
without undue risk to the health and safety 
of the public will remain functional. The Op-
erating Basis Earthquake Ground Motion is 
only associated with plant shutdown and in-
spection unless specifically selected by the 
applicant as a design input. 

A response spectrum is a plot of the max-
imum responses (acceleration, velocity, or 
displacement) of idealized single-degree-of-
freedom oscillators as a function of the nat-
ural frequencies of the oscillators for a given 
damping value. The response spectrum is 
calculated for a specified vibratory motion 
input at the oscillators’ supports. 

The Safe Shutdown Earthquake Ground Mo-
tion (SSE) is the vibratory ground motion for 
which certain structures, systems, and com-
ponents must be designed to remain func-
tional. 

The structures, systems, and components re-
quired to withstand the effects of the Safe Shut-
down Earthquake Ground Motion or surface de-
formation are those necessary to assure: 

(1) The integrity of the reactor coolant 
pressure boundary; 

(2) The capability to shut down the reactor 
and maintain it in a safe shutdown condi-
tion; or 

(3) The capability to prevent or mitigate 
the consequences of accidents that could re-
sult in potential offsite exposures com-
parable to the guideline exposures of 
§ 50.34(a)(1). 

Surface deformation is distortion of geologic 
strata at or near the ground surface by the 
processes of folding or faulting as a result of 
various earth forces. Tectonic surface defor-
mation is associated with earthquake proc-
esses. 

IV. APPLICATION TO ENGINEERING DESIGN 

The following are pursuant to the seismic 
and geologic design basis requirements of 
§ 100.23 of this chapter: 
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(a) Vibratory Ground Motion. 
(1) Safe Shutdown Earthquake Ground Mo-

tion. 
(i) The Safe Shutdown Earthquake Ground 

Motion must be characterized by free-field 
ground motion response spectra at the free 
ground surface. In view of the limited data 
available on vibratory ground motions of 
strong earthquakes, it usually will be appro-
priate that the design response spectra be 
smoothed spectra. The horizontal component 
of the Safe Shutdown Earthquake Ground 
Motion in the free-field at the foundation 
level of the structures must be an appro-
priate response spectrum with a peak ground 
acceleration of at least 0.1g. 

(ii) The nuclear power plant must be de-
signed so that, if the Safe Shutdown Earth-
quake Ground Motion occurs, certain struc-
tures, systems, and components will remain 
functional and within applicable stress, 
strain, and deformation limits. In addition 
to seismic loads, applicable concurrent nor-
mal operating, functional, and accident-in-
duced loads must be taken into account in 
the design of these safety-related structures, 
systems, and components. The design of the 
nuclear power plant must also take into ac-
count the possible effects of the Safe Shut-
down Earthquake Ground Motion on the fa-
cility foundations by ground disruption, such 
as fissuring, lateral spreads, differential set-
tlement, liquefaction, and landsliding, as re-
quired in § 100.23 of this chapter. 

(iii) The required safety functions of struc-
tures, systems, and components must be as-
sured during and after the vibratory ground 
motion associated with the Safe Shutdown 
Earthquake Ground Motion through design, 
testing, or qualification methods. 

(iv) The evaluation must take into account 
soil-structure interaction effects and the ex-
pected duration of vibratory motion. It is 
permissible to design for strain limits in ex-
cess of yield strain in some of these safety-
related structures, systems, and components 
during the Safe Shutdown Earthquake 
Ground Motion and under the postulated 
concurrent loads, provided the necessary 
safety functions are maintained. 

(2) Operating Basis Earthquake Ground 
Motion. 

(i) The Operating Basis Earthquake 
Ground Motion must be characterized by re-
sponse spectra. The value of the Operating 
Basis Earthquake Ground Motion must be 
set to one of the following choices: 

(A) One-third or less of the Safe Shutdown 
Earthquake Ground Motion design response 
spectra. The requirements associated with 
this Operating Basis Earthquake Ground Mo-
tion in Paragraph (a)(2)(i)(B)(I ) can be satis-
fied without the applicant performing ex-
plicit response or design analyses, or 

(B) A value greater than one-third of the 
Safe Shutdown Earthquake Ground Motion 
design response spectra. Analysis and design 
must be performed to demonstrate that the 
requirements associated with this Operating 
Basis Earthquake Ground Motion in Para-
graph (a)(2)(i)(B)(I) are satisfied. The design 
must take into account soil-structure inter-
action effects and the duration of vibratory 
ground motion. 

(I) When subjected to the effects of the Op-
erating Basis Earthquake Ground Motion in 
combination with normal operating loads, 
all structures, systems, and components of 
the nuclear power plant necessary for con-
tinued operation without undue risk to the 
health and safety of the public must remain 
functional and within applicable stress, 
strain, and deformation limits. 

(3) Required Plant Shutdown. If vibratory 
ground motion exceeding that of the Oper-
ating Basis Earthquake Ground Motion or if 
significant plant damage occurs, the licensee 
must shut down the nuclear power plant. If 
systems, structures, or components nec-
essary for the safe shutdown of the nuclear 
power plant are not available after the oc-
currence of the Operating Basis Earthquake 
Ground Motion, the licensee must consult 
with the Commission and must propose a 
plan for the timely, safe shutdown of the nu-
clear power plant. Prior to resuming oper-
ations, the licensee must demonstrate to the 
Commission that no functional damage has 
occurred to those features necessary for con-
tinued operation without undue risk to the 
health and safety of the public and the li-
censing basis is maintained. 

(4) Required Seismic Instrumentation. 
Suitable instrumentation must be provided 
so that the seismic response of nuclear power 
plant features important to safety can be 
evaluated promptly after an earthquake. 

(b) Surface Deformation. The potential for 
surface deformation must be taken into ac-
count in the design of the nuclear power 
plant by providing reasonable assurance that 
in the event of deformation, certain struc-
tures, systems, and components will remain 
functional. In addition to surface deforma-
tion induced loads, the design of safety fea-
tures must take into account seismic loads 
and applicable concurrent functional and ac-
cident-induced loads. The design provisions 
for surface deformation must be based on its 
postulated occurrence in any direction and 
azimuth and under any part of the nuclear 
power plant, unless evidence indicates this 
assumption is not appropriate, and must 
take into account the estimated rate at 
which the surface deformation may occur.
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(c) Seismically Induced Floods and Water 
Waves and Other Design Conditions. Seis-
mically induced floods and water waves from 
either locally or distantly generated seismic 
activity and other design conditions deter-
mined pursuant to § 100.23 of this chapter 

must be taken into account in the design of 
the nuclear power plant so as to prevent 
undue risk to the health and safety of the 
public. 

[61 FR 65173, Dec. 11, 1996] 
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