HARMON, CURRAN, SPIELBER ISENBERG, LLP

1726 M Street, NW, Suite 600 Washington, DC 20036 02) 328-3500 (202) 328-6918 fax
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September 24, 1999

Russell Powell

FOIA and Privacy Act Officer

Office of the Chief Information Officer
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

BY FAX: 301/415-5130
SUBJECT: Freedom of Information Act Request
Dear Mr. Powell:

On behalf of the Board of Commissioners of Orange County, North Carolina, and pursuant to the
Freedom of Information Act (“FOIA™) and NRC implementing regulations at 10 C.F.R. § 9.23, 1
hereby request that you make available copies of the following records:

1. Copies of the Federal Register notices for the proposed and final versions of the General
Design Criteria in Appendix A to 10 C.F.R. Part 50. (32 Fed. Reg. 10213, July 11,
1967) and 36 Fed. Reg. 3,255, February 20, 1971). (The proposed rule is not in the
rulemaking file at the NRC’s Public Document Room in Washington, D.C.; and the copy
of the final rule is so poor as to be virtually illegible.)

2. All correspondence, reports, memoranda, and notes, considered or relied on by the NRC
Commissioners in promulgating the General Design Criteria in Appendix A to 10 CFR.
Part 50. This request does not seek copies of comments that are already on file in the
NRC’s Public Document Room.

Please contact the undersigned if the cost of searching or copying is estimated to exceed $100. I
look forward to receiving your response within ten working days, as required by the FOIA.

Thank you for your assistance.

ipcerely,

fane Curran
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ATOMIC ENERGY COMMISSION
ASHINGTON, D.C. ¥20545 .. .

No. H-252 FOR IMMEDIATE RELEASE
Tel. 973~3335 or ~ (Monday, November 22, 1965)
973-3446 . ‘

AEC SEEKING PUBLIC COMMENT ON PROPOSED DESIGN CRITERIA
FOR NUCLEAR POWER PLANT CONSTRUCTION PERMITS

The Atomic Energy Commission is seeking comment from the
nuclear industry and other interested persons on proposed
general design criteria which have been developed to assist
In the evaluation of applications for nuclear power plant
construction permits. :

The proposed criteria have been developed by the AEC
regulatory staff and discussed with the Commission's Advisory
Committee on Reactor Safeguards (ACRS). They represent an
effort to set forth design and performance criteria for
reactor systems, components and structures which have evolved
over the years in licensing of nuclear power plants by the
AEC. As such, they reflect the predominating experience to
date with water reactors but most of them are generally appli-
cable to other reactors as well.

It is recognized that further efforts by the AEC regu-
 latory staff and the ACRS will be necessary to fully develop
these criteria. However, the criteria as now proposed are
sufficiently advanced to submit for public comment. Also,
they are intended to give interim guidance to applicants and

reactor equipment manufacturers.

The development and publication of criteria for nuclear
power plants was one of the key recommendations of the special
Regulatory Review Panel which studied ways of streamlining
the Commission's reactor licensing procedures.

Tn the further development of these criteria, the AEC
intends to hold discussions with organizations in the nuclear
industry and to issue from time to time explanatory informa-
tion on each criterion. Following such discussions with
industry and receipt of other public comment, the AEC expects
to develop and publish criteria that will serve as a basis
for evaluation of applications for nuclear power plant con-
struction permits.

(more) C/>\\
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It is recognized that additional criteria may also be
needed, particularly for reactors other than water reactors,
and that there may be instances where one or more of the
presently proposed criteria may not be applicable. Applica-
tion of the criteria to a specific design continues to involve
a considerable amount of engineering judgment.

These proposed criteria are part of a longer-range Com-
mission program to develop criteria, standards and codes for
nuclear reactors, including jdentification of codes and.
standards that industry will be encouraged to undertake.

The ultimate goal is the evolution of industry codes based
on accumulated knowledge and experience, as has occurred in
various fields of engineering and construction.

A copy of the proposed "General Design Criteria for
Nuclear Power Plant Construction Permits' is attached. Com-
ments should be sent to the Director of Regulation, U. 3.
Atomic Energy Commission, Washington, ‘D. C. 20545, by
February 15, 1966. 3
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GENERAL DESIGN CRITERIA FOR NUCLEAR POWER PLANT CONSTRUCTION PERMITS

Attached hereto are general design criteria used by the AEC in judging
whether a proposed nuclear power facility can be built and operated without
yndue risk to the health and safety of the public. They represent design
and performance criteria for reactor systems, compénents and structures
which have evolved over the years in licensing of nuclear power plants by
the AEC. As such they reflect the predominating experience to date with
wazter reactors but most of them are generally applicable to other reactors

as well,

It should be recognized that additional criteria will be needed for
evaluation of a detailed design, particularly for unusual sites and
environmental conditions, and for new and advanced types of reactors.
Moreover, there may be instances in which it can be demonstrated that one
or more of the criteria need not be fulfilled. It should also be recognized
that the application of these criteria to a specific design involves a
considerable amount of engineering judgment.

An applicant for a construction permit should present a design appfoach
together with data and analysis sufficient to give assurance that the design
can reasonably be expected to fulfill the criteria.

FACILITY
CRITERION 1

Those features of reactor facilities which are essential to the
prevention of accidents or to the mitigation of their consequences
must be designed, fabricated, and erected to:

(a) Quality standards that reflect the importance of thé
safety function to be performed. It should be
recognized, in this respect, that design codes commonly

used for nonnuclear applications may not be adequate.
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(b) Performance standards that will enable the facility to -
withstand, without loss of the capability to protect the
public, the aﬁditjonal forces impoéed by the most severe
earthqﬁakes, fléoding conditions, winds; icé, and other
natural phenomena anticipéted at the proposed site.

CRITERION 2

Provisions must be included to limit the extent and the consequences
of credible chemical reactions that could cause or materially augment the
release of significant amounts of fission products from the facility.
CRITERION 3

Protection must be provided against posﬁibilities for damage of the
safeguarding features of the facility ﬁy missiles generated through
equipment failures inside the cont#inment.

REACTOR
CRITERION &

The reactor must be designed to accommodate, without fuel failure or
primary system damage, deviations from steady state norﬁ that might be
occasioned by abnormal yet anticipated transient events such as tripping
of the turbine-generator and loss of power to the reactor recirculation
system pumps,

- CRITERION 5

The reactor must be designed so that power or process variable

oscillations or transients that could cause fuel failure or primary system

' damage are not possible or can be readily suppressed.
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CRITERION 6

Clad fuel must be designed to accommédate throughout its design
lifetime all normal and abnormal modes of anticipated reactor operatién,
including the design overpower condition, without experiencing significant .
cladding failures. Unclad‘or vented fuels must be designed with the
similar objective of providing control over fission products. For unciad
and vented solid fuels, normal and abnormal modes of anticipated reactor
operation must be achieved without exceeding design release rates of

fission products from the fuel over core lifetime.

CRITERION 7

The maximum reactivity worth of control rods or elements and the rates
with which reactivity can be inserted must be held to values such that no
single credible mechanical or electrical control system malfunction could
cause a reactivity transient capable of damaging the primary system or

causing significant fuel failure.

CRITERION 8
Reactivity shutdown capability must be provided to make and hold the
core subcritical from any credible operating condition with any one contrel

element at its position of highest reactivity.

CRITERION 9
Backup reactivity shutdown capability must be provided that is
independent of normal reactivity control provisioms. This system must have

. the capability to shut down the reactor from any operating condition,



CRITERION 10

Heat removal systems must be provided which are capa@le of accom-
modating core decay heat under all anticipated abnormal and credible
accident conditions, such as isolation from the main condenser and

complete or partial loss of primary coolant from the reactor.

CRITERION 11

Components of the primary coolant and containment systems must be
designed and operated so that no substantial pressure or thermal stress
will be imposed on the structural materials unless the temperatures-are
well above the nil-ductility temperatures. For ferritic materials of

the coolant envelope and the containment, minimum temperatures are

NDT + 60°F and NDT + 30°F, respectively.

CRITERION 12

Capability for control rod jnsertion under abnormal conditions must

be provided.

CRITERION 13

The reactor facility must be provided with a control room from
which all actions can be controlled or monitored as necessary to maintain
safe operational status of the plant at all times. The control room must
be provided with adequate protection to permit occupancy under the condi-
tions described in Criterion 17 below, and with the means ﬁo shut down the
plant and maintain it in a safe condition if such accident were to be

experienced.
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CRITERION 14
Means must be included in the control room to show the relative.
reactivity status of the reactor such as position indication of mechanical

4
rods or concentrations of chemical poisons.

CRITERION 15

A reliable reactor protection system must be provided to automatically
jnitiate appropriate action t& prevent safety limits from being exceeded.
Capability must be provided for testing functionai operability of the system
and for determining that no component or circuit failure has occurred. For
instruments‘and control systems in vital areas where the potential conse-
quences of failure require. redundancy, the redundant channels must be
independent and must be capable of being tested to determine that they remain
independent, Sufficient redundancy must be provided that failure or
removal from service of a single component or channel will not inhibit
necessary safety action when required. These criteria should, where .
applicable, be satisfied by the instrumentation associated with containment
R élosure and isolation systems, afterheat removal and core cooling sfstems,
systems to prevent cold-slug accidents, and other vital systems, as well

as the reactor nuclear and process safety system.

CRITERION 16

The vital instrumentation systems of Criterion 15 must be designed
so that no credible combination of circumstances can intefere with the
performance of a safety function when it is needed. In particular, the

effect of influences common to redundant channels which are intended to
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be independent must not negate the operability of a safety systenm.
_ The effects of gross disconnection of the system, loss of energy
(electric power, instrument air), and adverse environment (heat
from loss of instrument cooling, extreme cold, fire, steam, water,
etc.) must causc the system to go into its safest state (fail-safe)

)
or be demonstrably tolerahle on some other basis.

ENGINEERED SAFEGUARDS

CRITERION 17

The containment structure, including access openings and penetra-
tions, must be designed and fabricated to accommodate or dissipate
without failure the pressures and temperatures associated with the
largest credible energy release including the effects of credible
metal-water or other chemical reactions uninhibited by active quenching
systems. If part of the primary coolant system is outside the
primary reactor containment, appropriate safepuards must be provided
for that part if necessary, to protect the health and safety of the
public, in case of an accidental rupture in that part of the system.
The appropriateness of safeguards such as isolation valves, additional
containment, etc., will depend on environmental and population

conditions surrounding the site.

CRITERION 18

Provisions must be made for the removal of heat from within the
containment structure as necessary to maintain the integrity of the
structure under the conditions described in Criterion 17 above. If
engineered safeguards are needed to prevent containment vessel
failure duc to heat released under such conditions, at least two
‘independent systems must be provided, preferably of different
principles. Backup equipment (e. g., water and power systems) to

such engineered safeguards must also be redundant.
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CRITERION 19 .

The maximum integ;a:%d léakage from the containment structure Under
the conditions described;in Criterion 17 above must meet the site exposure
criteria set forth in 10 CFR 100. The containment -structure must be
designed so that the containment- can be leak tested at least to design
pressure conditions after completion :and.installation of all penetrations,
and the leakqgg rate measured oVef a.suitable period to verify its con-

formance with required performance. The plant must be designed for later

tests at suyitable pressures.

CRITERION 20

All containment structure penetrations subject to failure such as
resilient seals an§ expansion bellows must be designed and constructed
so that leak-tightness can be demonstrated at design’ pressure at any

time throughout operating life of the reactor.

CRITERION 21

;»Sﬁffiqient normal and emergency sources of eléctfical"pdwefﬂﬁust
be grovided to assure a capability for‘prompt shutdowh and' cortinued
maintenance of the reactor facility in a safe condition under all

crecdible circumstances.

CRITERION 22

Yalves and their associated apparatus that:are essential to the
containment function must be redundant and so arranged that no ¢redible
combination of circumstances can interfere with their necessary function-

ing. Such redundant valves and associated apparatus must be’independent
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of each other. Capability must be provided for testing functional oper-
ability of these valves and associated equipment to determine that no
failure has occurred and that leakage is within acceptable limits.
Redundant valves and auxiliaries must be independent. Containment
closure valves must be actuated by instrumentation, control circuits

and energy sources which satisfy Criterion 15 and 16 above.

CRITERION 23

In determining the suitability of a facility for a proposed site the
acceptance of the inherent and engineered safety afforded by the systems,
materials and components, and the associated engineered safeguards built
into the facility, will depend on their demonstrated performance capability
and reliability and the extent to which the operability of such systems,
materials, components, and engineered safeguards can be tested and inspactec

during the iife of the plant.

RADIOACTIVITY CONTROL

CRITERION 24
All fuel storage and waste handling systems must be contained if
necessary to prevent the accidental release of radioactivity in amounts

which could affect the health and safety of the public.

CRITERION 25

The fuel handling and storage facilities must be desigﬁed to prevent
ceriticality and to maintain adequate shielding and cooling for spent fuei
uqder all anticipated normal and abnormal conditions, and credible acciden:
zonditions. Variables upon which health and saféty of the public depend

wast be monitored.



CRITERION 26

Where unfavorable environmental conditions can be expected to require
limitations upon the release of operational radioactive effluents to the
Pl

environment, appropriate hold-up capacity must be provided for retention

-of gaseous, liquid, or solid effluents.

CRITERION 27

The plant must be provided with systems capable of monitoring the

release of radicactivity under accident conditions.
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. PART 50 - LIC...SING OF PRODUCTION AND UT1.LZATION FACILITIES

General Design Criteria for Nuclear
Power Plant Construction Permits

The Atomic Energy Comission has un-
der conslderation an amendment to its
regulation, 10 CFR Part 50, “Licensing of
Production and Utllization FPacilities,”
which would add an Appendix A, “Gen-
eral Design Criteria for Nuclear Power

Plant Construction Permits.” ' The pur-
pose of the proposed amendment would
be to provide guidance to applicants in
developing the principal design criteria
to be Included in applications for Com-
mission construction permits. These
General Design Criterila would not add
any new requirements, but are intended
to describe more clearly present Com-
mission requirements to assist applicants
in preparing applications.

The proposed amendment would com-
plement other proposed amendments to
Part 50 which were published for public
comment in the FeDpERAL REGISTER On
August 16, 1966 (31 F.R. 10891).

The proposed amendments to Part 50
reflect a recommendation made by a
seven-member Regulatory Review Panel,
appointed by the Commission to study:
(1) The programs and procedures for
the licensing and regulation of reactors
and (2) the decision-making process in
the Commission’s regulatory program.
The Panel’s report recommended the
development, particularly at the con-
struction permit stage of a licensing
proceeding, of design criteria for nuclear
power plants. Work on the development
of such criteria had been in process at
the time of the Panel's study.

As a resuit, preliminary proposed
criteria for the design of nuclear power
plants were discussed with the Com-
mission’s Advisory Committee on Reactor
Safeguards and were informally distrib-
uted for public comment in Commission
Press Release H-252 dated November 22,

. 1965. In developing the proposed criteria

set forth in the proposed amendments
to Part 50, the Commission has taken
into consideration comments and sug-
gestions from the Advisory Committee
on Reactor Safeguards, from members
of industry, and from the public.

Section 50.34, paragraph (b), as pub-
lished for comment in the FEpERAL REG-
ISTER on August 16, 1966, would require
that each application for a construction
permit include a preliminary safety
analysis report. The minimum informa-
tion to be Included in this preliminary
safety analysis report is (1) a descrip-
tion and safety assessment of the site,
(2) & summary description of the facil-
ity, (8) a preliminary design of the
facility, (4) a preliminary safety analysis
and evaluation of the facility, (6) an
identification of subjects expected to be
technical specifications, and (6) a pre-
liminary plan for the organization,
training, and operation. The following
information is specified for inclusion as
part of the preliminary design of the
facility: .

(1) The principal design criteria for
the facility;

(1) The design bases and the relation
of the deslgn bases to the principal
design criteria;

(1ii) Information relative to materials
of construction, general arrangement
and approximate dimensions, sufficient

1Inasmuch as the Commission has under
consideration other amendments to 10 CFR
Part 50 (31 F.R. 10801), the amendment pro-
posed hersin would be a further revision to
Part 850 previously published for comment
tn the Froral REGISTER.

32 FR 10213

Published 7/11/67

Comment period
expires 9/9/67

to provide reasonable assurance that the
final design will conform to the design
bases with adequate margin for safety;

The “General Design Criteria for Nuclear
Power Plant Construction Permits' pro-
posed to be included as Appendix A to
this part are intended to aid the appli-
cant in development item (i) above, the
principal design criteria. All criteria es-
tablished by an applicant and accepted
by the Commission would be incor-
porated by reference in the construction
permit. In considering the issuance of
an operating license under the regula-
tions, the Commission would assure that
the criteria had been met in the detailed
design ana construction of the facility
or that changes in such criteria have
been justified.

- Section 50.34 as published in the Fen-
ERAL REGISTER on August 16, 1966, would
be further amended by adding to Part 50
a new Appendix A containing the Gen-
eral Design Criteria applicable to the
construction of nuclear power plants
and by & specific reference to this
Appendix in § 50.34, paragraph (b).

The Commission expects that the
provisions of the proposed amendments
relating to General Design Criterla for
Nuclear Power Plant Construction Per-
mits will be useful as interim guidance
until such time as the Commission takes
further action on them.

Pursuant to the Atomic Energy Act
of 1954, as amended, and the Adminis-
trative Procedure Act of 1946, as
amended, notice is hereby given that
adoption of the following amendments
to 10 CFR Part 50 is contemplated. All
interested persons who desire to submit
written comments or suggestions in con-
nection with the proposed amendments
should send them to the Secretary, U.S.
Atomic Energy Commission, Washing-

ton, D.C. 20545, within 60 days after
publication of this notice in the FEDERAL
RecisTER. Comments received after that
period will be considered if it is prac-
ticable to do so, but assurance of con-
sideration cannot be given except as
to comments filed within the period
specified. Copies of comments may be
examined in the Commission’s Public
Document Room at 1717 H Street NW.,
Washington, D.C.

1. Section 50.34(b) (3) ) of 10 CFR
Part 50 is amended to read as follows:

§ 50.34 Contents of applications; tech-
nical information safety analysis re-
port.*

] * - L d *

(b) Each application for a construc-
tion permit shall include a preliminary
safety analysis report. The report shall
cover all pertinent subjects specified in
paragraph (a) of this section as fully
as avallable information permits. The
minimum information to be included
shall consist of the following:

* * . * L

(3) The preliminary design of the
facility, including:

(1) The principal design criteria for
the facility. Appendix A, “General Design
Criteria for Nuclear Power Plant Con-
struction Permits,” provides guldance
for establishing the principal design
criteria for nuclear power plants.

* L] * b d *

2. A new Appendix A is added to read
as follows:

2 Inasmuch as the Commission has under
consideration other amendments to § 50.34
(31 F.R. 10881), the amendment propoeed
herein would be a further revision of § 50.34
(b) (8) (1) previously published for comment
in the FrpEmaL REGISTER.

APPENDIX A—GENERAL DESIGN CRITERIA FOR NUCLEAR POWER PLANT CONSTRUCTION PERMITS?
TABLE OF CONTENTS

Group and title Criterion
Introduction: . No.
1. Overall plant requirements:

Quality Standards_ ... ... ——— m— 1
Performance Standards._.___. ———— 2
Fire Protection : 3
Sharing of Systems. 4
Records Requirements 1.3

II. Protection by multiple fission product barriers:
Reactor Core Design._ 8
Suppression of Power Oscillations. —— - 7
Overall Power Coeflicient. 8
Reactor Coolant Pressure Boundary. 9
Containment 10

III. Nuclear and radiation controls:
Control Room e mmme e ————— . 11
Instrumentation and Control Systems . . 12
Fission Process Monitors and Controls 13
Core Protection Systems. 14
Engineered Safety Features Protection Systems. 15
Monitoring Reactor Coolant Pressure Boundary.. 16
Monitoring Radloactivity Rel 17
Monitoring Fuel and Waste Storage. ——— 18

IV. Rellability and testability of protection systems:
- Protection Systems Rellability. - 19
Protection Systems Redundancy and Independence 20
Single Failure Definition 21
Separation of Protection and Control Instrumentation Systems...e-ee—----- 22
Protection Against Multiple Disability for Protection Systems.......-- U,
Emergency Power for Protection Systems 24
Demonstration of Functional Operability of Protection Systems. . .c.c.cccuen—o 256
Protection Systems Fall-Safe Design 28
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PART 50 - LICENSING OF PRODUCTION AND UT

)

COriterion
Group and title No,
V. Reactivity control:
Redundancy of Reactivity Control 27
Reactivity Hot Shutdown Capability 28
Reactivity Shutdown Capabllity. 29
Reactivity Holddown Capability 80
Reactivity Control Bystems Malfunction 81
Mazximum Reactivity Worth of Control Rods 32
VI1. Reactor coolant pressure boundary:
Reactor Coolant Pressure Boundary Capability..... - 33

Reactor Coolant Pressure Boundary Rapid Propagation Fallure Prevention...

Reactor Coolant Pressure Boundary Brittle Fracture Prevention..ecccaccaa- - 35

Reactor Coolant Pressure Boundary Survelllance

VII. Engineered safety features:

A. General requirements for engineered safety features:

Engineered Safety Features Basis 10r Design. o cnemoacccanaca
Reliability and Testability of Engineered Safety Features
Emergency Power for Engineered Safety Features

Missile Protection...._.

Engineered Safety Features Performance Capabilityaccmcocamcaceaas
Englneered Safety Features Components Capability e oeucoaaaaao

Accident Apgravation Prevention -
B. Emergency core cooling systems: ’ )

Emergency Core Cooling Systems Capability -

Inspection of Emergency Core Cooling Systems.

Testing of Emergency Core Cooling Systems Components___omeeee oo
Testing of Emergency Core Cooling Systems.
Testing of Operational Sequence of Emergency Core Cooling Systems._

©. Containment:

Contalnment Design Basis_.
NDT Requirement for Containment Material.....
Reactor Coolant Pressure Boundary Outside Contalnment.....aececeae -
Contalnment Heat Removal Systems
Contalnment Isolation Valves

Containment Leakage Rate Testing. ________
Containment Periodic Leakage Rate Testing -
Provisions for Testing of Penetrations......
Provisions for Testing of Isolation Valves.._

D. Containment pressure-reducing systems:

Inspection of Contalnment Pressure-Reducing Systems.
Testing of Contalnment Pressure-Reducing Systems.
Testing of Containment Spray Systems..

Testing of Operational Sequence of Contalnment Pressure-Reducing

Systems

E. Afr cleanup systems:

Inspection of Air Cleanup Systems

Testing of Air Cleanup Systems Components.
Testing of Afir Cleanup Systems._
Testing of Operational Sequence of Air Cleanup Systems

VIII. Fuel and waste storage systems:

Prevention of Fuel Storage Criticality.
Fuel and Waste Storage Decay Heat
Fuel and Waste Storage Radiation Shielding__
Protection Against Radicactivity Release from Spent Fuel and Waste Storage..

IX, Plant efluents:

Control of Releases of Radioactivity to the Environment.

70

# Inasmuch as the Commission has under cons!deration other amendments to 10 CFR Part
50 (31 F.R. 10891), the amendment proposed herein would be a further revision to Part 50
previously published for comment in the FEDERAL REGISTER.

Introduction. Every applicant for a con-
struction perm!t is required by the provisions
of §$50.34 to include the principal design
criteria for the proposed facility in the ap-
plication. These General Design Criteria are
intended to be used as guidance in estab-
lishing the principal design criteria for &
nuclear power piant. The General Design
Criteria reflect the predominating experience
with water power reactors as designed and
located to date, but their applicabllity is
not limited to these reactors. They are con-
sldered generally applicable to all power
reactors.

Under the Commission's regulations, an
epplicant must provide assurance that its
principal design criteria encompass ell thoss
Tacllity design features required in the in-
terest of public health and safety. There
may be some power reactor cases for which
fulfillment of some of the General Design
Criterla may not be necessary or appropriate.
There will be other cases in which these
criteria are insufficlent, and additional cri-
teria must be identified and satlsfied by

the design In the interest of public safety.
It 1s expected that additional criteria wiil
be needed particularly for unueual sites and
environmental conditions, and for new and
advanced types of reactors. Within this con-
text, the General Deeign Criteria should be
used a8 a reference allowing additions or
deletions as an individual case may warrant.
Departures from the General Design Cri-
teria should be justified.

The criterla are designated as “General
Design Criteria for Nuclear Power Plant Con-
struction Permits” to emphesize the key role
they assume at this stage of the licensing
process. The criteria have heen categorized
as Category A or Category B. Experience has
shown that more definitive information is
needed at the construction permit stage for
the items listed in Category A than for those
in Category B. ’ .

1. OVERALL PLANT REQUIREMENTS

Criterion I—Quulity Standards (Category
A). Those systems and components of reac-
tor facllities which are essential to-the pre-

IiiZAiION FACILITIES

vention of accidents which could affect the
public health and safety or to mitigation of
th8ir consequences shall be identified and
then designed, fabricated, and erected to
quality standards that reflect the Importance
of the safety function to be performed.
Where generally recognized codes or stand-
ards on design, materials, fabrication, and
inspection are used, they shall be identified.
Where adherence to such codes or standards
does not suffice to aseure a quallty product
in keeping with the safety function, they
shall be supplemented or modified as neces-
sary. Quality assurance programs, test proce-
dures, and inspection acceptance levels to
be used shall be identified. A showing of
sufficiency and applicability of codes, stand-
ards, quality assurance programs, test proce-
dures, and inspection acceptance levels used
is required.

Criterion 2—Performance Standards (Cate-
gory A). Those systems and components of
reactor facilities which are essential to the
prevention of accidents which could affect
the public health and safety or to mitiga-
tion of their consequences shall be designed,
fabricated, and erected to performance
standards that will enable the facility to
withstand, without loss of the capability
to protect the public, the additional forces
that might be imposed by natural phenom-
ena such as earthquakes, tornadoes, flood-
ing conditions, winds, ice, and other local
site effects. The design bases s0 established
shall reflect: (a) Appropriate consideration
of the most severe of these natural phenom-
ena that have been recorded for the site
and the surrounding area and (b) &an ap-
propriate margin for withstanding forces
greater than those recorded to reflect un-
certainties about the historical data and
their suitabllity as a basle for design.

Criterion 3—Fire Protection (Category A).
The reactor facility shall be designed (1) to
minimize the probability of events such as
fires and explosions and (2) to minimize the
potential effects of such events to safety.
Noncombustible and fire resistant materials
shall be used whenever practical throughout
the facility, perticularly in areas confain-
ing critical portions of the facllity such as
containment, control room, and components
of engineered safety features,

Criterion 4—Sharing of Systems (Category
A). Reactor facilities shall not share sys-
tems or components unless it is shown safe-
ty 18 not impaired by the sharing.

Criterion 5—Records Requirements (Cale-
gory A). Records of the design, fabrication,
and construction of essential components of
the plant shall be maintained by the reactor
operator or under its control throughout the
life of the reactor. -

II. PrOTECTION BY MULTIPLE FISSION PROD-
UCT BARRIERS

Criterion 6—Reactor Core Design (Cate-
gory A). The reactor core shall be designed
to function throughout its design lifetime,
without exceeding acceptable fuel damage
1imite which have been stipulated and justi-
fled. The core design, together with reliable
process and decay heat removal systems,
shall provide for this capability under sll ex-
pected conditions of normal operation with
appropriaste margins for uncertainties and
for transient situations which can be anti-
cipated, including the effects of the loss of
power to recirculation pumps, tripping out
of a turbine generator set, 1solation of the
reactor from its primary heat sink, and loss
of all offsite power. :

Criterion 7—Supression of Power Oscilla-
tions (Category B). The core design, together
with reliable controls, shall ensurs that
power oecillationis which could cause dam-
age In excess of acceptable fuel damage
Umits are not possible or can be readily

suppressed.,
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Criterion 8—Overall Power Coeficient
(Category B). The reactor shall be designed
so that the overall power coeficlent in the
power operating range shall not be positive.

Criterion 9—Reactor Coolant Pressure
Boundary (Category A). The reactor ocoolant
pressure boundary shall be designed and
constructed 8o as to have an exceedingly low
probability of gross rupture or significant
leakage throughout its design lifetime.

Criterion 10—Containment (Category A).
Containment shall be provided. The con-
tainment structure shall be designed to sus-
tain the initial effects of gross equipment
failures, such as a large coolant boundary
break, without loss of required integrity and,
together with other engineered safety fea-
tures as may be necessary, to retain for as
long as the situation requires the functional
capability to protect the public.

III. NUCLEAR AND RADIATION CONTROLS

Criterion 11—Control Room (Category B).
The facility shall be provided with a control
room from which actions to maintain safe
operational status of the plant can be con-
trolled. Adequate radiation protection shall
be provided to permit access, even under ac-
cldent conditions, to equipment in the con-
trol room or other areas as necessary to shut
down and maintain safe control of the facili-
ity without radiation exposures of personnel
in excess of 10 CFR 20 limits. It shall be pos-
sible to shut the reactor down and main-
tain it in 8 safe condition if access to the
control room Is lost due to fire or other cause.

Criterion 12—Instrumentation and Con-
trol Systems (Category B). Instrumentation
and controls shall be provided as required to
monitor and maintain variables within pre-
scribed operating ranges.

Criterion 13—Fission Process Monitors and
Controls (Category B). Means shall be pro-
vided for monitoring and maintaining con-
trol over the fission process throughout core
life and for all conditions that can reason-
ably be anticipated to cause variations in re-
activity of the core, such as indication of
position of control rods and concentration of
soluble reactivity control poisons.

- Criterion 14—Core Protection Systems
(Category B). Core protection systems, to-
gether with associated equipment, shall be
designed to act automatically to prevent or
to suppress conditions that could result in
exceeding acceptable fuel damage limlits.

Criterion 15—Engineered Safety Features
Protection Systems (Category B). Protection
systems shall be provided for sensing accl-
dent situations and initiating the operation
of necessary engineered safety features.

Criterion 16—Monitoring Reactor Coolant
Pressure Boundary (Category B). Means shall
be provided for monitoring the reactor cool-
ant pressure boundary to detect leakage.

Criterion 17—Monitoring Radioactivity
Releases (Category B). Meens shall be pro-
vided for monitoring the containment at-

moephere, the facility efiluent discharge
paths, and the facility environs for radio-

sctivity that could be released from normsal
operations, from anticipated transients, and
from accident oconditions.

Criterion 18—Monitoring Fuel and Waste
Storage (Category B). Monitoring and
alarm instrumentation shall be provided for
fuel and waste storage and handling areas for
conditions that might contribute to loss of
continuity {n decay heat removal and to
radiation exposures. :

IV. RELIABILITY AND TESTABILITY OF
. PROTECTION SYSTEMS

Criterion 19—Protection Systems Reliabil-
ity (Catergory B). Protection systems ghall
be designed for high functional reliabllity

and in-gervice testability commensurate with

the safety functions to be performed.

Criterion 20—Protection Systems Re-
dundancy ond Independence (Category B).
Redundancy and independence designed into
protection systems shall be sufficient to as-
sure that no single failure or removal from
service of any component or channel of a8
system will result in loss of the protection
function, The .redundancy provided shall
include, a8 & minimum, two channels of
protection for each protection function to be
served. Different principles shall be used
where necessary to achleve true independ-
ence of redundant Iinstrumentation com-
ponents. :

Criterion 21—Single Failure Definition
(Category B). Multiple failures resulting
from a single event shall be treated as a
single fallure.

Criterion 22—Separation of Protection and
Control Instrumentation Systems (Category
B). Protection systems shall be separated
from control instrumentation systems to the
extent that fallure or removal from gervice
of any control instrumentation system
component or channel, or of those common
to control instrumentetion and protection
circuitry, leaves intact & system satisfying
all requirements for the protection channels,

Criterion 23—Protection Against Multiple
Disability for Protection Systems (Category
B). The effects of adverse conditions to which
redundant channels or protection systems
might be exposed in common, either under
normal conditions or those of an accident,
shall not result in loss of the protection
function.

Criterion 24—Emergency Power for Pro-
tection Systems (Category B). In the event of
loss of all offsite power, sufficlent alternate
sources of power shail be provided to permit
the required functioning of the protection
systems. :

Criterion 25—Demonstration of Functional
Operability of Protection Systems (Category
B). Means shall be included for testing pro-
tection systems whiie the reactor 18 in opera-
tion to demonstrate that no failure or loss
of redundancy has occurred. -

Criterion 26—Protection Systems Fail-Safe’
Design (Category B). The protection systems
shall be designed to fail into a safe state or
into & state established as tolerable on &
defined basis {f condiiions such as discon-
nection of the system, loss of energy (e.g.
electric power, instrument air), or adverse
environments (e.g., extreme heat or ‘cold,
fire, steam, or water) are experienced.

V. REACTIVITY CONTEOL

Criterion 27—Redundancy of Reactivity
Control (Category A). At least two independ-
ent reactivity control systems, preferably of
different principles, shall be provided.

Criterion 28—Reactivity Hot Shutdown Ca-
pability (Category A). At least two of the
reactivity control systems provided shall in-
dependently be capable of making and hold-
ing the core subcritical from any hot standby
or hot operating condition, including those
resulting from power changes, sufficiently
fast to prevent exceeding acceptable fuel
damage limite. .

Criterion 29—Reactivity Shutdown Cape-
bility (Category A). At least one of the reac~
tivity control systems provided shall be ca-
pable of making the core subcritical under
any condition (including anticipated opera-
tional transients) sufficiently fast to prevent
exceeding acceptable fuel damage limits.
Shutdown margins greater than the maxi-
mum worth of the most effective control rod
when fully withdrawn shall be provided.

Criterion 30—Reactivity Holddown Oapa-
bility (Category B). At least ons of the reao-.
tivity control systems provided shall be
capable of making and holding the core sub-
critical under any conditions with appropri-
ate margins for contingencles. ... - -

)
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Criterion 31—Reactivity Control Systems
Malfunction (Category B). The reactivity
control systems shall be capable of sustain-
ing any single malfunction, such as, un-
planned ocontinuous withdrawal (not ejec-
tion) of & control rod, without causing &
reactivity transient which oould result in
exceeding acceptable fuel damage limits.

Oriterion 32—Mazrimum Reactivity Worth
of Control Rods (Category 4). Limits, which
include considerable margin, shall be placed
on the maximum reactivity worth of control
rods or elements and on rates at which reac-
tivity can be Increased to ensure that the
potential effects of a sudden or large change
of reactivity cannot (a) rupture the reactor
coolant pressure boundary or (b) disrupt the
core, ite support structures, or other vessel
internals suficiently to impair the effective-
ness of emergency core cooling.

VI. REACTOR COOLANT PRESSURE BOUNDARY

Criterion 33-—Reactor Coolant Pressure
Boundary Capability (Category A). The re-
actor coolant pressure boundary shall be
capable of accommodating without rupture,
and with only limited allowance for energy
absorption through plastic deformetion, the
static and dynamic loads imposed on any
boundary component as & result of any in-
advertent and sudden release of energy to
the coolant. As a design reference, this sud-
den release shall be taken as that which
would result from a sudden reactivity inser-
tion such as rod ejection (unless prevented
by positive mechanical means), rod dropout,
or cold water addition.

Criterion 34—Reactor Coolant Pressure
Boundary Rapid Propagation Failure Preven-
tion (Category A). The reactor coolant pres-
sure boundary shall be designed to minimize
the probability of rapidly propagating type
failures. Consideration shall be given (a) to
the notch-toughness properties of materials
extending to the upper shelf of the Charpy
transition curve, (b) to the state of stress of
materials under etatic and transient load-
ings, (¢) to the quality control specified for
materials and component fabrication to limit
flaw sizes, and (d) to the provisions for con-
trol over service temperature and irradiation
effects which may require operational
restrictions.

Criterion 35—Reactor Coolant Pressure
Boundary Brittle Fracture Prevention (Cate-
gory A). Under conditions where reactor cool-
ant pressure boundary system ocomponents
constructed of ferritic materials may be sub-
jected to potential loadings, such 8s & re-
activity-induced loading, service tempera-
tures shall be at least 120° F. above the nil
ductility transition (NDT) temperature of
the component material if the resulting
energy release is expected to be absorbed by
plastic deformation or 60° F. above the NDT
temperature of the component material if
the resulting energy release ls expected to be
abeorbed within the elastic straln energy

range. .

Criterion 36—Reactor Coolant Pressure
Boundary Surveillance (Category A). Reactor
coolant pressure boundary components shall
have provisions for inspection, testing, and
surveillance by appropriate means 1o assess
the structural and leaktight integrity of the
boundary components during their service
lifetime. For the reactor vessel, a materlal
surveillance program conforming with
ASTM-E-185-68 shall be provided.

VII. ENGINEERED SAFFTY FEATURES

. Criterion 37—Engineered Safety Features
Basis for Design (Category A). Engineered
safety features shall be provided in the fa-
cllity to back up the safety provided by the
core design, -the reactor coolant pressure
houndary, and their protection systems. As
a minimum, such engineered safety features
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shall be designed to cope with any size re-
aotor coolant pressure boundary break up to
and including the circumferential rupture of
any pipe in that boundary assuming unob-
structed discharge from both ends.

Criterion 38—Reliability and Testability of
Engineered Safety Features (Category A). All
engineered safety features shall be designed
to provide high functional rellability and
ready testability. In determining the suit-
ability of a facility for a proposed site, the
degree of rellance upon and acceptance of
the inherent and engineered safety afforded
by the systems, including engineered safety
features, will be influenced by the known and
the demonstrated performance capability and
_rellabllity of the systems, and by the extent
t0 which the operabjlity of such systems can
be tested and inspected where appropriate
during the life of the plant.

Criterion 39—Emergency Power for Engi-
neered Safety Features (Category A). Alter-
nate power systems shall be provided and
designed with adequate independency, re-
dundancy, capacity, and testability to permit
the functioning required of the engineered
safety features, As s minimum, the onsite
power system and the offsite power system
shall each, independently, provide this ca-
pacity assuming s failure of & single active
component in each power system.

Criterton 40—Missile Protection (Category
A). Protection for engineered safety features
shall be provided against dynamic effects and
missiles that might result from plant equip-
ment failures.

Criterion 41—Engineered Safety Features
Performance Capability (Category A). Engi-
neered safety features such as emergency
core cooling and containment heat removal
systems shall provide sufficlent performance
capability to accommodate partial loss of
installed capacity and stilli fulfill the re-
quired safety function. As a minimum, each
engineered safety feature shall provide this
required safety function assuming & failure
of a single active component.

Criterion 42—Engineered Sajsty Fealures
Components Capability (Category 4). Engi-
neered safety features shall be designed so
that the capability of each component and
system to perform its required function is
not impaired by the effects of a loss-of-cool-
ant accident,

Criterion 43—Accident Aggravation Pre-
vention (Category A). Englneered safety fea-
tures shall be designed eo that any action of
the engineered safety features which might
accentuate the adverse after-effects of the
loss of normal cooling is avoided.

Criterion 4¢—Emergency Core Cooling Sys-
tems Capability (Category A). At least two
emergency core cooling systems, preferably
of different design principles, each with a
oapability for accomplishing abundant emer-
gency core cooling, shall be provided. Each
emergency core cooling system and the core
shall be designed to prevent fuel and clad
dsmage that would interfere with the emer-
gency core cooling function and to limit the
clad metal-water reaction to mnegligible
amounts for all sizes of breaks in the reactor
coolant pressure boundary, including the
double-ended rupture of the largest pipe.
The performance of each emergency cove
oooling system shall be evaluated conserva-
tively in each area of uncertalnty. The sys-
tems shall not share active components and
shall not share other features or components
unless it can be demonstrated that (a) the
capebllity of the shared feature or com-
ponent to perform its required function can
be readily ascertained during reactor opera-
tion, (b) fallure of the shared feature or
component does not initiate a loss-of~-coolant
accident, and (c) capability of the shared
feature or component to perform its required
function is not im by the effects of &
loss-of-coolant accident and 1s not lost dur-

ing the entire period this function is re-
quired following the accident.

Criterion 4£5—Inspection of Emergency
Core Cooling Systems (Category A). Design
provisions shall be made to facilitate physical
inspection of all critical parts of the emer-
gency core cooling systems, including reactor
vessel internals and water injection nozzles,

Criterion 46—Testing of Emergency Core
Cooling Systems Components (Category A).
Design provisions shall be made so that
active components of the emergency core
ocooling systems, such as pumps and valves,
can be tested periodically for operability and
required functional performance.

Criterion 47—Testing of Emergency Core
Cooling Systems (Category A). A capability
shall be provided to test periodically the
delivery capability of the emergency oore
cooling systems at a location as close to the
core as is practical.

Criterion 48—Testing of Operational Se-
quence of Emergency Core Cooling Systems
(Category A). A capability shall be provided
to test under conditions as close to design
as practical the full operational seqguence
that would bring the emergency core cooling
systemns into action, including the transfer
to alternate power sources,

Criterion 49—Containment Design Basis
(Category A). The containment structure,
including access openings and penetrations,
and any necessary containment heat removal
systems shall be designed so that the con-
tainment structure can accommodate with-
out exceeding the design leekage rate the
pressures and temperatures resulting from
the largest credible energy release following
8 loss-of-coolant accident, including a con-
siderable margin for effects from metal-water
or other chemical reactions that could cocur
as & consequence of fallure of emergency
core cooling systems.

Criterion 50—NDT Requirement for Con-
tainment Material (Category A). Principal
losd carrying components of ferritic ma-
terials exposed to the external environment
shall be selected so that their temperatures
under normal operating and testing condi-
tions are not less than 30° F. above nil duc-
tility transition (NDT) temperature.

Criterion 51—Reactor Coolant Pressure
Boundary Outside Containment (Category

A)}. If part of the reactor coolant pressure

boundary is outside the containment, appro-
priate features as necessary shall be provided
to protect the health and safety of the public
in case of an accidental rupture in that part.
Determination of the appropriateness of fea-
tures such as isolation valves and additional
containment shall include consideration of
the environmental and population conditions
surrounding the site.

Criterion 52—Containment Heat Removal
Systems (Category A). Where active heat re-
moval systems are needed under accident
conditions to prevent exceeding contain-
ment design pressure, at least two systems,
preterably of different principles, each with
full capacity, shall be provided. ’

Criterion §3—Containment Isolation
Valves (Category A). Penetrations that re-
quire closure for the containment function
shall be protected by redundant valving and
assoclated apparatus. .

Criterion 54—Containment Leakage Rate
Testing (Category A). Containment shall be
designed so that an integrated leakage rate
testing can be conducted at design pressure
after completion and installation of all pene-
trations and the leakage rate measured over
a suficient period of time to verify its con-
formance with required performarce.

Criterion 55—Containment Periodic Leak-
age Rate Testing (Category A). The eontaine
ment shall be designed so that integrated
leakage rate testing can be done periodically
at design pressure during plant lifetime.

Criterion 56—Provisions for Testing of
Penetrations (Category A). Provisions shall

be made for testing penetrations which have
resilient seals or expansion bellows to permit
leak tightness to be demonstrated at design
pressure at any time.

Criterion 57~—Provisions for Testing of Iso-
lation Valves (Category A). Capability shall
be provided for testing functional operabil-
ity of valves and associated apparatus essen-
tial to the contalnment function for estab-
lishing that no failure has occurred and for
determining that valve leakage doee not
exceed acceptable limits.

Criterion 58—Inspection of Containment
Pressure-Reducing Systems (Category A).
Design provisions shall be made to facilitate
the periodic physical inspection of all impor-
tant components of the containment pres-
sure-reducing systems, such as, pumps,
valves, spray nozzles, torus, and sumps.

Criterion 59—Testing of Containment
Pressure-Reducing Systems Components
(Category A). The containment pressure-re-
ducing systems shall be designed so that
active components, such as pumps and
valves, can be tested periodically for oper-’
ability and reguired functional perform-
ance.

Criterion 60—Testing of Containment
Spray Systems (Category A). A capability
shall be provided to test periodically the
delivery capability of the containment spray
system at a position as close to the spray
nozzles as is practical.

Criterion 61—Testing of Operational Se-
quence of Containment Pressure-Reducing
Systems (Category A). A capability shall be
provided to test under conditions as close
to the design as practical the full operational
sequence that would bring the containment
pressure-reducing systems into action, in-
cluding the transfer to alternate power
sources.

Criterion 62—Inspection of Air Cleanup
Systems (Catlegory A).Design provisions shall
be made to facilitate physical inspection of
all critical parts of containment air cleanup
systems  such as, ducts, filters, fans, and
dampers.

Criterion 63—Testing of Air Cl p Sys-
tems Components (Category A). Design pro-
visions shall be made so that active compo-
nents of the air cleanup systems, such as
fans and dampers, can be tested periodically
for operability and required functional per-
formance.

Criterion 64-—Testing of Air Cl p Sys-
tems (Category A). A capability shall be
provided for in situ periodic testing and
surveillance of the air cleanup systems to
ensure (a) filter bypass paths have not
developed and (b) filter and trapping mate-
rials have not deteriorated beyond acceptable

Hmits. .

Criterion 65—Testing of Operational Se-
quence of Air Cleanup Systems (Category A).
A capability shall be provided to test under
conditions as close to design ag practical the
full operational sequence that would bring
the air cleanup systems into action, includ-
ing the transfer to alternate power sources
and the design air flow delivery capability.

VIII. FUEL AND WASTE STORAGE SYSTEMS

Criterion 66—Prevention of Fuel Storage
Criticality (Category B). Criticality in new
and spent fuel storage shall be prevented by
physical systems or processes. Such means
as geometrically safe configurations shall be
emphasized over procedural oontrols. .

Criterion 67—Puel and Waste Storage De-
cay Heat (Category B). Reliable decay heat
removal systems shall be designed to prevent
demage to the fuel in storage tacilities that
could result in radioactivity release to plant
opersating areas or the public environs.

Criterion 68—Fuel and Waste Storage
Radiation Shielding (Category B). Shielding
for radiation protection shall be provided in
the design of spent fuel and waste storage



facilities as required to meet the require-
ments of 10 CFR 20.

Criterion 69—Protection Against Radio-
activity Release From Spent Fuel and Waste
Storage (Category B). Contalnment of fuel
and waste storage shall be provided if accl-
dents could lead to release of undue amounts
of radioactivity to the public environs.

IX. PLaNT EFFLUENTS

Criterion 70~-Control of Releases of Radio-
activity to the Environment (Category B).
The facility design shall include those means
necessary to maintain control over the plant
radloactive efiuents, whether gaseous, liquid,
or. solid. Appropriate holdup capacity shall
be provided for retention of gaseous, Uquid,
or solid effiluents, particularly where unfa-
vorable environmental conditions can be ex-
pected to require operational limitations
upon the release of radioactive efiuents to
the environment. In all cases, the design for

)

radloactivity control shall be justified (a)
on the basis of 10 CFR 20 requirements
for normal operations and for any transient
situation that might reasonably be antici.
pated to occur and (b) on the basis of 10
CFR 100 dosage level guldelines for poten~
tial reactor accidents of exceedingly low
probability of occurrence exoept that reduc-
tion of the recommended dosage levels may
be required where high population densities
or very large cities can be affected by the ra-
dloactive effluents.

(Sec. 161, 68 Stat. 948; 42 U.S.C. 2201)

Dated at Washington, D.C., this 28th
day of June 1967.

For the Atomic Energy Commission.

W. B. McCoor,
Secretary.

[FR. Doc. 87-7901; Filed, July 10, 1967;
8:45 amm.]
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