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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, 
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 [RESERVED] 

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. 
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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 a 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 
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 
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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 
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, 
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