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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surveillance capsules, which are withdrawn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 Mate-
rials, 1916 Race Street, Philadelphia, PA
19103 and are available for inspection at the
NRC Library, 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
background means radioactive materials in
the environment and in the effluents from
light-water-cooled power reactors not gen-
erated in, or attributable to, the reactors of

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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