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PART 50 - LIC ...-. ING OF PRODUCTION AND 1UTL'ZATION FACILITIES :a- i : . .

General Design Criteria for Nuclear
Power Plant Construction Permits
The Atomic 1nergy Comisslon has un-

der consideration an amendment to its
regulation. 10 CFR Part 50, "Licensing of
Production and UtilizJtion Facilities,"
which would add an Appendix A, ,Gen-
eral Design Criteria for Nuclear Power
Plant Construction Permlt" I 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 Criteria would not add
any new requirements, but are intended
to describe more clearly present Corn-
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 FSDrRAL Riors~rR 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 result, 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-3252 dated November 22.
196S5. 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-
lshed for comment In the PFuzRAL Rio-

rs~it on August 16, 1968. 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) a summary description of the facil-
Ity, (S) a preliminary design of the
facility. (4) a preliminary safety analysis
and evaluation of the facility. (5) 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 sfeclfled for Inclusion as
part of the preliminary design of the
facility:

(1) The Principal design criteria for
the facility;

(I1) The design bases and the relation
of the dedign bases to the principal
design criteria;

(111) Information relative to materials
of construction, general arrangement
and approximate dimensions, sullcent
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to Provide reasonable assurance that the
fnal design will conform to the design
bases with adequate margin for salety;
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 and construction of the facility
or that changes In such criteria have
been Justified.
* Section 50.34 as published In the Fm-

zmAL Rzcrazra 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 a specUc reference to this
Appendix In I 50.34, paragraph (b).

The CommIssion expects that the
provisions of the proposed amendments
relating to General Design Criterli for
Nuclear Power Plant Construction Per-
mits wdi 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 60 Is contemplated, AU
interested persons who desire to submit
written comments or suggestions In eon-
nection with the proposed amendments
should send them to the Becretary, US.
Atomic Energy Commission, Washing-

ton, D.C. 20545. wIthin 60 days after
publication of this notice In the Fr~axzRA
RxoraxSs. 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 50.341b)(3)(1) of 10 CFR
Part 50 Is amended to read as follows:

50.34 Couients of applicationa; terii-
nkel Information safety analysis re.
poW
* * * * a

(b) Each application for a construc-
tion permit shall Include a preliminary
safety analysis report. The report shall
cover all pertinent subjects specified In
pararmaph (a) of this section as fully
as available Information Permits. The
minimum Information to be Included
sdall consist of the following:

* * * *
(3) The preliminary design of the

facility, including:
(I) The principal design criteria for

the facility. Appendix A. "General Design
Criteria for Nuclear Power Plant Con-
struction Permits," provides guidance
for establishing the principal design
criteria for nuclear power plants.

2. A new Appendix A Is dded toread
as follows:

*Inasmuch as the Commission has under
consideration other amendments to 1 10*4
(31 rB5 109), the amendment proposed
hervin would be a further revision of I 10*
(b) (5) (1) previously published for oemment
in the FEDERA RsanM.
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G~rop and4 Uttt Criterion
IntroductiLon: N No

I. Overall plant requirements:
Quality Standards ____ _____ - ---------- --------- ----------
Performance Standard*...-- - - - - --,- ---
FW Protection,.-----:- ----- ___
sharng of Sytems ------------- - ____________--
Records Requirement _____________________-_________________---

U. Protecton by multiple sion product barrers:
Reactor Core Desgn __________-_-
suppreslon Of lower Oslaons --___________________________________
Oval Power Coent__ent____. ___-----___________________
Resceor Coolant Pressu Boundary ------
Containment -------- ___--- ---- ---- _________________________---

U. Nuclear and radlation controls:
Control Boom ------------
instrumentation and Cotitrol System -----------------------
Pislon Process Monitors and Controls ------ ______
Core Protection systemsa.-----.-------- -- -- -------
Engineered Safety Peatures Protection B r -_ - _------
Monitoring Reactor Coolant Pressure Boun dary --- ----
Monitoring Radioactity Releases--- -- __-------_-
Monitoring Fuel and Wast Storage . - ----- ------

XV. Reliability and tesUtlity of protection systems:
.Protection System RIlabIityr----------------------- ------------- -
Protecton Systems Redundancy and Sndependen e - - .

Single Failure Denition -...... _..._.._... .... _-.- . -... .-----
Sepantion of Protection and Control Instumentation 8ype -5-__----
Protection Against Mulple Disability for Protection Systs ._ ....
Emergency Power for Protection system .............…................ .--.
Demonstrton of Functional OperabUlity ef Protecton Bstem_..-_....-
Protection Systems rall-Safe Design.---- -------- --- - -- ----
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CrOterion
Group cnd title No.

V. Reactivity control:
Redundancy of Reactivity Control ._........ _7
Reactivity Hot shutdown Capability.__.. - _ 98
Reactivity Shutdown Capabjllty.___.___ _9
Reactivity Hlo1ddowrn Capability ------- 0
Reactivity Control Systems Malfunctlon___ ... e li
Maimum Reactivity Worth of Control Rods 82

VI. Reactor coolant pressure boundary:
Reactor Coolant Pressure Boundary Capability -- 8_... ._.______ 83
Reactor Coolant Pressure Boundary Rapid Propagation lure Prventlon._ at S4
Reactor Coolant Pressure Boundary Brittle Fracture Prevention -.. _._ _.. g5
Reactor Coolant Pressure Boundary Surveillance _________ --------------- . a

V33. Engineered safety features:
A. General requirements for engineered safety features:

Engineered Safety Peatures Basis for Design ---------------------- - 7
Reliability and Testability of tngineered Sarety Features_-_ .______ 88
Emergency Power for Engineered Safety Features --_ . . ..... _ 9
Missile Protection -------- --- . ... 40
Engineered Safety Features Performance Capability--- _ ___-- ___ 41
Engineered Safety Fettures Components Capability --....._._..... 42
Accident Aggravation Prevention__________._. .....................

B. Emergency core cooling systems:
Emergency Core Cooling Systems Capability . ._____________... -

Inspection of Emergency Core Cooling Systems ........ .___... 45
Testing of Emergency Core Cooling Systems Ocpoents_________ t4
Testing of Emergency Core Cooling Systema_..._ 7
Testing of Operational Sequence of Emergency core Cooling Systes._ 48

C. Containment:
Containment Design BaDls.... .. - _________--- ______,___, 40
MDT Requirement for Containment Material ..... ______________.. 0g
Reactor Coolant Pressure Boundary Outside Containment_......._ 51
Containment reat Remol Syastems ...................... . 2
Contanment Lsolatlon Valves .__ .__._______. ._..._ 2
Containment Leakage Rate Testing ............-....... 4
Containment Periodic Leakage Rate Testing .......... ..... __._ . .5
Provisions for Testing ot Zenetratlons.. - - - 56. _ _ _

Provisions Ior Testing of Isolation Valves -----------.------------ 7
D. Containment pressua-reduclag systems:

lnspection of Contalnment Pressure-Reducilg Systms-_. _ 68
Testing of Containment Pessure-Reducing 8ySt_._p_ _ __ 69
Testing of Containment Spray Systems.. 60
Testing of Operational Sequence et Contanment Preure-Reducing

Syteams------------- - -- t-inme-t Pr -6ure.Sed _..
*L Air cleanup systems:

Inspectlon of Alr Cleanup Systems _. __...___. __.... 6
Testing of Air Cleanup Systems Component. . _........__ _ ..__. es
Testing of Air Cleanup systems__._ ._
Testing of Operational Sequence of Air Cleanup Systems- - es

VIM Fuel and waste storage systems:
Prevention of Fuel storage Criticality 68..... ..... ....... g
Fuel and Wate Storage Decay Reat ... 67_.... . ....
Fuel and Waste Storage Radiation Ebelding______ 6_
Protection Against Radioactivity Seleae from Spent Fuel and Waste Storge__ 6o

D plant effluents:
Control of Releases of Radioactivity to the Knvlronent ...________.._ 70

61nasmuch as the Commisson Ia under conilderaton other amendments to 10 CFR Part
&0 (81 'F.R 1089;), the amendment propos herein would be a further revision to Part S0
previously published for comment in the P LzaAL Ri z.

Tentlou of accidents which could atect the
public health and safety or to mitigation of
their consequences sball be Identified and
then designed, ftbrlcated, and erected to
qualty standards that reflect the Inportance
ao the safety function to be performcd.
Where generally recognized codes or stand-
ards on design, materials, fabrication, and
Inspectlon are used, they shall be Identified.
Where adherence to such codes or standards
does not sufflce to aesure a quality product
In keeping with the safety function, they
shall be supplemented or modilled a neoes-
Mary. Quality assurance programs, tes proce-
dures, and Inspection acceptanoe levels to
be used shall be Identified. A showing of
suffelency and applicability of codes, stand-
ards, quality assurance programs, test proce-
dures, and inspection acceptance levels used
is required.

Criterion 2-Pe orinance Standards (Cate-
Fory A). Those systems and components of
reactor facilities which are esentisi 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 rected to performance
standards that will nable the facility to
withstand, without tom of the capability
to protect the public, the additional forces
that might be Imposed by natural phenom-
ena such as earthquakes, tornadoes, flood-
t g Oonditions, winds. ice, and other local
site effects. The design ba so established
sIall 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
thelr suitability " a basis for design.

Crtterton 3-JFre Protection (Category A).
TShe reactor facility hall be designed (1) to
Minimize the probability of events such a
fres and seploslons and (2) to minimise the
potential effects of such events to safety.
NoncoOmbustible and fie resistant materias
shall be used whenever practical throughout
the facility, particularly in ares contain-
lug critical portions of the facility such as
con inment,, control room, and components
of engineered safety features

CritHeion E-.hcring of systems (Category
A). Reactor facllities shil not share sys-
tms or components unless it is shown safe-
ty Is not Impalred by the sharing.

Criterion S-Records Requirements (Cate.-
#orY A. Records of the desgn, fabrication.
and construction of essential components of
the plant shall be maintained by the reactor
cpertor or under Its control throughout the
life of the reactor.
fM PaOAXcnON ST M=vz FzSa:ON not-

VucTZAXNs

Crfterion -Reactor Core Design tCate-
CtMJ A). The reactor coe shall In designed
to function thronghout its design lifetime,
without exceeding acceptable fuel damage
lmits wicb have been stipulated and jusU-
tled. Theore design, together with reliable
proqesa and decay et removal systems.
$1 provIde for this capability under all ex.

ecte cond t onormal operation with
appropriate margins for uncertainties and
Sor transient altuations which can be anti-
elpated. Including the effects of the ou of
ower to recirculation pumps, tripping out

Of a turbine generator set Isolation of the
reactor from Its prima heat sink, and loss
of al efrdte power.

Criterion -. Suprstrion of Power Osctla-
tiont (Category M). U core design, together
with reliable controls. shell ensure that
power acillaatios which could cause dam-
age In excess of acceptable fUl damage
limits are not possible or can be readily
suppressed.

Introducfion. Every applicant foe' acon-
struction permit la required by the provisions
et I 31.0* to Include the principal design

criteria for the proposed facity in the ap-
plicatln. Thee General Design Criteria ar
Intended to be need as guidance In estab-
2shig the principal design criteris for I
auclear power plant. The General Des4i
Criteria reolect the predominating eperienoe
with water power reao s designed and
located to date, but tbeir applicability Is

aot limited to these reactou. They are con-
sided generally apliabl, to all power
reactorsL

Vnder the Commission's regulations. an
applicant must provide assurance that Its
pripl de criter those

facility desg etues require In the in-
terest pbc het nd fety There
ay be pwer r which

nt some of the General Design
Criteria may not be necessary or appropriste.
The wi be other ce In which thes
aiteria an hurufflelent, and additional WI-
terl amust be dentifed and satied by

te design In the interest et public safety.
t exected that additional artterU will

be needed pariculary for unusua attes and
environmental conditions. end fr cew and
advanced types of reactors. Within this con-
txt, the General Design Criteria shouid be
used as a reference allowing additions or
deletions as an individual cae may varnt.
Departures from the General Design WC
terla should be rilfled.

.The criteria are designated a"s 'Oneral
Design Criteria for Nuclear Power Plant Con-
struction Permits" to emphasize the key e
they assume at thb stage a the licensing
process. The criteria have been categorized
as Category A or Category B. Eperience bU
shown that lmor deAitve Information Is
needed &t the constructio pemit sae for
the Items listed In Category A t for those
In Category B.

I. O vnaIM PFLAX XZwznssz2
Criterion t-Qumllty Standards (Category

A). Those system and components of c-
tor facllities which ar essential to the pvc
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criterion S-Overall Power Coefficient
(Category D). The reactor shall be designed
to tht the overll power coefficient It the
power operating range shon rot be poftive.

Crltenron 0-Reactor Coolant re
Boundary tCafegory A). Thre ctor eoolant
pressure boundary sll be designed and
constructed so as to have an exceedIngly low
probability ot gross rupture or ulgnicnt
leakage throughout Its desIgn lifetsms.

Critron la-Contatnnmet (Category A).
Containment he2ll be provided. The co-
tansment structure shall be designed to sue-
tain the Initial effecte of go equipment
tailures, such as a lurge coolant boundary
break, without low of required Integrity And,
together with other engineered eafety fea.
%ures as may be necessary, to retain for as
long t the situation requires the functional
capability to protect the pubic.

in. NqucLX LVAD RIATION CoNTRoLS
Criterion 1l-Controf Soom (Category 01.

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 h4Ill
be provided to pcrmit ccess, even under ac-
eident conditions, to equipment In the oon-
trol room or other areas as necessary to shut
down and maintain safe control of the facill-
lty writhout r dlation exposures of pursonnad
in excess oto 10Cps 20 lnit. it shoal be pOE-
aible to shut the reactor down and main-
tain it In a safe condition If access to the
control room Is lost due to Wre or other cause.

Criterion 12-nsatrurentetion and Con-
trol Systems cCategory B. Instrumentation
and controls shall be provided &a required to
monitor and maintain varlables within pre-
scribed operating ranges.

Criterion 13-Fission Process Monitors and
Controls (Category B) . Meas shall be pro-
vided for aonitoring 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 ft-

* activity of the eowe such as Indication of
position of control rods and concentration of
soluble reactivity control poisons.
- Criterion 14-Core Protection System,

(Category B). Core protection systems, to-
gether with sioctated equipment, sal be
designed to act automaticaUy to prevent or
to suppress conditions that could result In
exceedng acceptable fuel damage limits.

Criterion 15-6ngineersd Safety Fetures
Protection System (Category B). Protection

ysterns shal be provided for sensing acc-
dent situations and Inittating the operation
of necessary engineered safety feature.

Criterion l-monitoring Seactor Coolant
Pressure Boundary (Category B). Means ebsi
be provided for monitoring the reactor Cool-
ant pressure boundary to detect leakage.

Criterion 17-Monitoring Radioactivity
Rekletas (Category B). Means sall be pro-
vided for monitoring the containment at-
anoephere, the flity eflhent dlscharge.
paths, and the facilty nvirons fr radl6-
activity that could be elesed from normal
opetions. from anticipated transients, nd
from accident conditions.

Criterion It-Monitoring 'sel tend WASte
storage (Category B). monitpring and
slrm Instrumentation shall beprovfded for
fuel and waste storage and handUng areas for
conditions that might contribute to loss Cf
continuity In decay beat removal and to
radiation exposure

1V RUMMrv A" T"rmrrv or
PsoMrOr SrsrZsd

Criterion 19Protcwton Systems Reliabl-
Mty (Catergory .8). Protection ysteMs2 shall
be designed ftor igh functional reliability
and la-eryioa testablftyaeonnsurate with

safty functi to be jeronmd

Criterion l0-Protection Systems Ae.
£undcacy and independence (Category B).
Sedundancy and Independence designed Into
prtzetion syst eball be sufficient to as-

une that no single failure or removal om
aervlfe oS any component or channel of a
system will result In lo of the protection
funation. Tha -redundancy provided shall
Include, " a minimum, two channels of
protection for each protection function to be
served. Different principles shall be used
where necesary to achieve true Independ-
ence of redundant Instrumentation eom-
ponents.

Criterion 21-Single Failure Definition
(Category B). Mllttple failures resulting
from a single event shall be treated as a
single failure.

Criterion 22-Separation of Protection en
Control Instrumentation Systems (Category
B)- Protection systems ehall be separated
from control Instrumentation systems to the
extent that failure or removal Sro service
of any control Instrumentation system
component or channel, or of those common
to control InstrumentatIon and protection
circuitry, leaves Intact a system satisfying
all requirements for the protection channels.

Criterion 23-Protection Agalnst 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-Zmergency Power for Pro-
tection Systems (Category B). In the event of
los of ctt ofsIte power, sufficient alternate
sources of power shall be provided to permit
the required functioning of the protection
systems.

Criterion 2S-Demonstration of Functional
Operability of Protection Systems (Categ
B). Means shell be Included for testing pro-
tection systems white the reactor l In opera-
tion to demonstrate that no failure or leo
of redundancy bss occurred.

Criterion 26-rotection Systems Fail-Sate
Design (Category B). Sbe protection systqe
shall be designed to fat Into a sfe state or
into a state established as oerable oan a
dedlned basis I conditions such as discon-
nection of the system, loss of energy (eg-.
electric power, instrument air), or adverse
environments (log., extreme lett or Cold.
ftire, tem, or water) we experienced.

V. RZacrvrrr CoNT&M
Criterion 27-ReduldaneV of Reactivity

Control (Category A). At leat two ludepead-
ent reactivity control systems, preferably of
different principles, shell be providea

Criterion *5-ReactIvity A Shgutdon ca-
pability (Category A). At least two Of the
reactAty contro systems provided shell In-
dependenty be capable of m g and old-
ing the core subcritica from any hot standby
or hot oeratin condition, including ths
resulting from power chanessufcetl
feet to prevent exeding acceptable fuel
damage lmit

CrlteniO% 29-ReactIvity Shutdon Capa-
batty (Category A). At least one of tUh ra-
tivity control systems provided 1sh be ca-
pable of minthe sore c subcritial under
an condition (Including anticipated opera-
ionel tan ets) sufficently t to prevent

exceeding acceptable fuel dana ge limXit.
Shutdown muglas greater than th -mai-
num. worth of the most effective cotrql rod
when fully withdrawn shall be provided

Criterion 3-Raetivity Uaiddom Capa-
bility (Category 8). At least one of the resa-
tivity control syste provided She be
capable of mkng and holding the oe sub-
critical under any eeonitlons wIthappropsi-
ate margins tor oontence

Criterion 81-Reactivity controt Systems
Malfunction (Categor B). The reactivity
control ayatems shall be capable of sustain-
Ing any single malfunctiozi. such m un-
planned continuous withdrawal (not ejec-
Von) of a control rod. without causing a
reactivity transient which could result In
exceeding acceptable fue damage limits.

Criterim 12-Maximum Reactivity worth
of Control Sods (Category A). LimIts, which
Include considerable margin, shul be placed
an the mxtimum reactivity worth at control
rods or elemet and On rates at Wich reae-
Uvity can be Increased to ensure that the
potential effect. of a sudden or large change
of reactivity cannot (a) rupture the reactor
coolant pressure boundary or (b) dilrupt the
core, It support structures, or other vessel
Internals suffictently to Impair the effective-
nes of emergency core cooling.

VI. Riawos Coonzrr Pazssa SovxoAs?
Criterion 23-Reactor Coolant Pressure

Boundary Capability (Category A). The re-
cetor coolant pressure boundary shall be
capable of accommodating without rupture.
and with only limited allowance for energy
abeorption through plastic deformation, the
saUtc and dynamic loads Imposed on any
boundary component as a result of any In-
advertent and sudden release of energy to
the coolant. As a design reference, thle sud-
en release shall be taken as that which

Would result ftom a sudden reactivity Insaer-
tlon tsh s rod ejection (unless prevented
by positive mechanical meu). rod dropout,
or cold water addition,

Criterion S3-Reactor Coolant Pressure
Boundary Rapid Propagation Failure Preven-
Vlon (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 materia
extending to the upper shelf of the Charpy
transition curve, (b) to the state of stress of
materials under static and transient load.
Ings. (c) to the quality control specified for
materials and component fabricatlon to limit
Saw sxes, and (d) to the provisions for con-
trol over servle temperature and Irradiation
elects which may nquire operational
restrictions.

Criterion SSReactor Coolant Pressure
DQundary Brittle Fracture Prevention (Cate-
gory A). Under conditions where reactor cool-
ant pressure boundary system components
constructed of ferritic materials may be sub-
jected to potential loadings, such " a re-
activity-liduced loading, service tempera-
tures sall be at leat 320' r. above the nil
ductility transition (NDT1 temperature of
the component material I the resulting
energy ree Is expected to be aorbed by
plastic deformation or SO' P. above the PM
temperature of the component material if
the resulting onergy reles s expected to be
ahearbed Within the elatic strain energy
ra .

Criterion U-Reactor Coolant Pressure
Boundary Surueillance (Category A). Reactor
coolant pressure boundary componente shall
have provisions for inspection, tesing, and
surveilance by appropriate means to ass
the structural and leakght Integrity of the
boundary components during their service
lifetime. For the reactor vess a material

Illc program conforming with
-1946e shel be provided.
VZL ZRazuumm BArrm FAUX11

. Criterion S7-Zngtneered Safety Features
Bait for Design (Category A). Engineered
safety feature shall be provided In the ta-
ilty t back up the safety provided by the

eore dsign. the reactor coolant pressure
boundary, and their protection systems. As
a mfainium such egineered safety features

- 3 -
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shall be designed to cope with any size re-
actor 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-Rehlabllty and restability of
Snginrerd Safety Features (Category A). AU
engineered safety features shall be designed
to provide high functional reliability and
ready tentability. In determining the suit-
ability of A facility for a proposed site, the
degree of reliance upon and Acceptance of
the inherent end engineered safety Afforded
by the systems. Including engineered safety
features. will be lxdluenced by the known and
tah demonstrated performance capability and
reliability of the systems. and by the extent
to which the operability of such systems can
be tested and Inspected where appropriate
during the life of the plant.

Criterion 8--Xmergency Power for rngf-
seered Safety Features (Category A). After-

te power systems shall be provided and
designed with adequate Independency, re-
dundancy, capacity, and testability to permit
the functloning required of the engineered
safety features. As a sinimum, the onsite
power system and the effaite power system
shall each, Independently, provide this so-
pacity Assuming a failure of a single activ
component In each power system.

Criterioa f0-Miscss 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 dl-Znginecred Safety Features
Performance Capability (Category A). ngi-
leered safety features such as emergency

eore cooling and containment heat removal
systems sIall provide sunclent performance
capability to accommodate partial loss of
installed capacity and stlu fulSIl the n-
quired safety function. LA a minimum, euch
engineered safety feature shall provide this
required safety function Sassming a failure
of a single active component.

Criterion 2-ESngineered Safety Features
'Components Capabitity (Category A). 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-
mntton (Category A). Engineered saety fea-
turee shall be designed so that any action of
the engineered safety features which Inight
accentuate the adverse after-eftects of the
loss of. normal cooling Is avoided.

Criterion 44-Emergency Core Cooling Sys-
toe Capability (Category A). At least two
omergency core cooling systems, preferably
of different design principles, each with a
capability for atcaplishing abundant emer-
gency core cooling, shall be provided. Each
emergency core cooling system an the core
shall be designed to prevent fuel en clad
damage that would interfere with the emer-
gency core cooling function and to limit the
clad metal-water reaction to Negligtble
amounts for all sizes of breaks In the reactor
coolant pressure boundary, Ineludin the
double-ended rupture of the largest pipe.
Tihe performance of each emergency core
cooing system shall be evaluated conser".
lively In each area of Uncertainty. Te sys-
tens shall not share Active components and
shall not share other features or components
unless It an be demonstrated that (a) th
capabilty of the shared feature or 0om-

tnto prfnm Its required function can
eascertained during reactor opera-
to, (b) failure .of the shared feature or
component does not Inlittte a loss-of-coolant
accdent, and (c) capebility of the shared
feature or component to perform Its required
function Is not Impaired by the effects of a
leos-cf-coolant accident and ts not lost dur-

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

Criterion 5-lnpectfon of Ri'ergecty
Core Cooling Systems (Category A). Design
rowvl ons shal be m=ad to faciltate physical
Inspection of al critical parts of the emer-
gency cr cooling systems, Including reactor
Vessl internsts end water injection raes.

Criterion 4--Testing of emergency Core
Cooling Systems Components (Category A).
Design provisions shall be made so that
active components at the emergency core
cooling ystems. such As pumps and valves,
sen be tested periodically for opeblIty and
rquired functlonal performance.

Criterion .47-resting of emergenci Core
Cooling Systems (Category A). A capability
thall be provided to teat penrodically the
delivery capability Of the emergency core
cooling systems St a location As close to the
core as Is practica.

Criterion 48-Testing of Operational Sc-
quence of Smergency Core Cooling System
(Category A). A capability shell be provided
to test under conditions as dose to design
an practical the full operational sequence
that would bring the emergency core cooling
sYstens Into Action. Including the transfer
to Alternate power sources

Criterion 0-Containment Design Basis
(Category A). The containment structure.
including socess openings and penetrations,
and any necessary coontainmet beat removal
systems shall be designed so that the con-
tainment structure can Accommodate Wt-
out exceeding the design leskage rate the
pressures a4 temperatures resulting Srm
the largest credible energy release following
a loes-cf-cooiant Accident, Including a con-
siderable margin for effects foM metal-water
or other chemical reactions that could Occur
" a colsequenoe of failure Cf emergency
Oemcoollnsg ms. itt

Critro SO-D. ltouiement for Cen-
tainment Materiat (Category A). Principal
lad carrying components of fenritic ma-
terials exposed to the external environment
shall be seleoted so that t"sr temperatures
under cemal opeating and testing cond1-
tiron ae not les than B0 F. above ni duc-
tity tranitlo (NDT) temperature.

Criterion #1-Reactor Coolant Pressure
Boundary Outside Containment (Category
A). If part of the reactor coolant presur.
boundary Is Outside the containment, appro-
priate features an necessary shall be provided
to protect the bealth and safety of the public
In ese cc an accidental rupture in that par
Determination Of the appropriateness of fea-
tures such as isolation valves and additional
containment ShLlInclude consideration of
the environmental and population conditions
surrounding the site.

Criterio 82-Containment Beat Removal
Systems (Category A). Wbere active heat re-
moral systems re needed under accident
conditios to prevet gcontain.
ment deign prestre, at leat two systems.
preferably of different principles, each with
full capaity, sl be pov

Crterin 5-Cont ment Iation
Valves (Category A). Penetrations tMat w-
quire closure for the containment function
shall be protected by redundant valvIng and
associated apparatus.

Criterion 64-Containment Leakage Rate
reating (Category A).tcoltainment shall be
designed so that An integrated leakage sate
testing can be conducted at design pressure
after completion And installation of all pene-
trations and te leakage rate messud over
a muaclent period of time to verify is con-
formanes with required performance.

Criterion U-Containment Periodic Leak-
age Sate resting (Category A). The contain-
ment shal be designed so that Integrated
leakage rate testing can be done periodically
at deign presure during plant lifetime.

Crion *Provi lfor Testing of
Penetration4 (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 ime.

Criterion 57-Provion for resting of Ieo-
gation Valves (Category A). Capability shall
be provided for testing functional operabil-
ity of valves and Associated apparatus euen-
tal to the containment function for estab-
lshing that no failure bas occurred and for
determining that valve leakage does not
exceed Acceptable limita.

Criterion S-lIupection of Containment
Pressure-Reducing Systems (Category A).
Design provisions shall be made to facilitate
the periodic physical inspection ot all impor-
tant components Of the containment pr-
sure-reducing systems, such "a pumps,
valves, spray nozzles, torus, and sumpe.

Criterion 9--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-
ablitty and required functional perform-
ance.

Criterion 0-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-Testtng of OperatIonal Se-
quence of Containment Pressure-Reducing
Systems (Category A). A capability shall be
provided to test under eondtlions " close
to the design " practical the full operational
sequence that would bring the containment
preseure-reducing systems Into acton, In-
cluding the transfer to alternate power
SourceS.

Criterion 12-ntspectton of Air Cleanup
Systems (Category A). Dedlgn provisions shall
be made to facilitate physical Inspection of
all critical parts of containment sir cleanup
systems, such as ducts, diltes, fans, and
dampers.

Criterion 63-Testng of Air Cleanup Sys-
tem Components (Category A). Design pro-
visons Ishl be made so that active compo-
nents of the sir cleanup systems, such as
fas and dampers can be tested periodically
for operability and required functional per-
formance.

Criterion 64C-Testing o01 AirCleanup Sys-
tems (Category A). A capability shall be
provided for In estu periodic tesing and
surveillance of the air cleanup systems to
ensure (a) filter bpass paths have not
developed and (b) Alter nd trapping mate-
rls have not deteriorated beyond acceptablelimits.

Criterion #5-Tesng of Operational Se-
quence of Air Cleanup Systems (Category A).
A capability shall be provided to test under
condition A close to design as practical the
full operational sequence that would bring
the air cleanup system Into action. Includ-
sng the tran er o alternate power sources

and the design ir tlow delivery capability.
VW. FM AM WUTM BrOAsoG KTEMS

Criterion 6-revention of Fuel Storage
Criticality (Category N) criticality In new
and spent fuel storage shall be prevented by
physical systems or processes. Such means
as geometrically safe configurations shall be
amphasized over procedural controls.

Criterion 67-Fuel sad We Storage tDe-
cay neat (Category J). Reliable decay beat
removal systems shall be designed to prevent
damage to the fuel In tore facilities that
could result In radioactivity releasa to plant
operating areas or the public environs.

Criterion 68-tFue and Waste Storage
jadiation Shieding (Category E). hielding
for radiation protecti shall be provided In
the deign of spent fuel and waste SorA
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PART 50 - LICENSING OF PROWCTION AND UTILIZATION FACILITIES

facUtles as required to mebt the require-
RMen eo 10 CFG 20.

Crtcrlon 9-Ptotect Aga1ut Radio-
actvty Release From Spent Fue: and Waste
storage (Category 8). Containment of ftel
and want storage dsa be provided It cli-
dentg could lead to release of undue amounts
of radloactivity to the public envIrons

M PLANT Mm

Criterfon 70-Controt of Refeases of Radto-
ecttj to us ZnBronment tCategory B).
The facity design slial Include those means
neoessary to ralntaun control over the plant
radioactive efuents. whether gaseous. liquid.
or d. Appropriate holdup capacity shall
be povided for retentI of gaseo. liquid.
cc solld e!luents, partcularly where unfa-
orable envirznental oonditlors ca be ex-

pected to require oPeAtlonal l2tatlonS
upon te release at radioactive effluents to
the environment. In ell caae, the design for

radioactlvity eontrol shjAl be justiled (a)
an the ban of 10 CM 30 requIrement
for so2mal operations and for any trnasent
situation that might resoneb ly be antic-
pated to occur and (b) on the basis et 10
CR 100 dosage level guidelines for poten-
tal reactor acdients of exceedingly low
probability at occurrence except that W -
tion of the reconmended dosage levels way
be required where high population denstIes
or very large citles can be affected by the ra-
dloactlve efluents.

(Sec. 161.68 Stat. eu; 42 U.S.C. 2201)

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

For the Atomic Energy Commission.
W. B. MCoon,

Secretari.
[FRL Doc. 67-7901; Wiled. July 10. 1967;

8:C5 &m.I
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