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Genera! Design Criteria for Nuclear 
*Power Plant Construction P its 

The Atomic Energy Comissioli un
a4er consideration an amendment to Its 
regulation, 10 CFR Part 50. "Licensing of 
Production and Utilization Fncilities." 
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 pcrmits. These 
General Dcsign Criteria 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 FEDERAL 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 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 -- 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 FEDERAL REG
xsmrA on August 16, 1966, would require 
that each application for a construction 
permit include a preliminary safety 
analysis report. The minimum irforma
tion to be included in this prelimlnary 
safety analysis report is (1) a descrip
tion and safety assessment of the site, 
(2) a summary description of the facil
Ity, (3) & preliminary design of tht 
facility, (4) a preliminary safety analysig 
and evaluation of the facility. (5) aI 
Identification of subjects expected to bi 
technical specifications, and (6) a pre 
liminary plan for the organization 
training, and operation. The foliowini 
information is siecified for inclusion sj 
part of the preiminary design of thl 
facility: 

(I) The principal design criteria fol 
the facility; 

(i1) The design bases and the relatlol 
of the design bases to the princiPs 
design criteria; 

(1i1) Information relative to material 
of construction, general arrangemren 
and approximate dimenslons. suMclen 

i n-much as the Commieion hbs undo 
eomideration other amendments to 10 CFr 
Par% b0 (21 P.R. 10891). the amendment Pr1 

psed herein would be a further revtlion I 
Part S0 previously publiahbd for CommIOM 
in the PS=XALz. Rxonoi.

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 and construction of the facility 
or that changes in such criteria have 
been justified.  

Section 50.34 as published in the FED
ERAL REGISrER 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 specific reference to this 
Appendix in 1 50.34, paragraph (b).  

The Commission expects that the 
provisions of the proposed amendments 
relating to General Design Criteria 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-
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XntroduCtlonv: 
1. Overall plant requirements: 

Quality Standards ---------------------------------- ---------.-.....  

Performance Standards ----------------.-.--........................  
7ire Protection ---------- ----------------------------- ...---------
Sharing of Systems ------------------------------------
Records Requirements------------ ....-- ...........................  

n. Protection by multiple fission product barries: 
Reactor Core Design ---------------------.. . ------------.. ------------

suppression of Power Oscillatonls ---------------.- ------------

Overmll Power Coefficient --------------- o --------------
Reactor Coolant Pressure BOUd. . ...--------o.-------------------

Containment ---------------------------------------------.. - -.  

Mll. Nuclear and radiation controb: 
control Ilcom-0------------- 0-------------00-------------------------
instrumentatlon and Control 81ystems------------ -............-------

iusion Process MonatorI and Controls ----------- -"--------
Core Protection Systems -----------------------------
Engineered Safety Feature ProiScUOo systems ------------......  
Monitoring Reactor Coolant Preu Boundary ......................  

Monitori'•g Radio• itvity R ... .... -----------------------
Monitoring Fuel and Wate Stor .... W...........--------------..  

IV. Reliability and tee tablilty of protection 8ystemB: 
protecton Syste............... ------------------.........  
Protection Syste•ms pRdundl-flCy and Indepenodee -------- o----------.  

single Pailure Definition -------- w------ -.........  

Separatton of Protection and Control XJnstrumentatSon 152 3 -............  

Protection A4.rInt MuliUple Disabtlity for PrOtCUO& c L ........ y.---

Irmergincy Power for Protactloo Systsms .................................  
DOmonStraUon of Funct4onal Operability CC Protec'Uo 879"'e ......... 

Protection Syste•s all-SaS D•esg-• .................................. "-
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ton: D.C. 20545. within 60 days after 
publication of this notice in the FtDELU.  
REGISTER. 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)(I1 of 10 CFR 
Part 50 is amended to read as follows: 
S50.34 Contents or appl|rationot: te.ls

airal informalion •aarety analy-i.k we.  
port., 

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

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

(i) The principal design criteria for 
the facility. Appendix A. "'General Des=gn 
Criteria for Nuclear Power Plant Con
struction Permits," provides guidance 
for establishing the principal desin 
criteria for nuclear power plants.  

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

sInasmuch as the commission has unde 
consideration other amendment& to 5034 
(31 P.R. 10891). the amendment proposed 
berein would be a further revision of 1 0.34 
(b) (3) (i) previously published for comment 
in the MICLAL REQCWZU.



PART 50 - LIC' SING OF PRODUJCTION AND ITF---;ZATION FACILITIES

No. PU
Group and title

V. Reactivity control: 27 t 
Redundancy of Reactivity Control .. -------- 8 
Reactivity Hot Shutdown Capabllltyý - 9 O1 

Reactivity Shutdown Capability..-O-- --------- so 

Reactivity Holddown Capability -- -- ----- -

Reactivity Control Systems Malfunction -... .2 

Maximum Reactivity Worth of Control Rods -- 32 

VI. Reactor coolant pressure boundary: 
Reactor Coolant Pressure Boundary Capability ----------------- ---------- 3S t 

Reactor Coolant Pressure Boundary Rapid Prop.%gation Failure Prevention-- 34 

Reactor Coolant Pressure Boundary Brittle Fracture Prevention........3. 35 

Reactor Coolant Pressure Boundary Surveillance --------- ------ 38 d 

VII. Engineered safety features: 
.General requirements for engineered safety features: 

Engineered Safety Features Basis for Design ---------------------. 7 7 

Reliability and Testability of Engineered Safety Features-.......- - 8 

Emergency Power for Engineered Safety Features ------------ 39.  

Missile Protection ---------. - .---------------- -----------.. ... 440 

Engineered Safety Features Performance Capablity .--.------------ 41 

Engineered Safety Features Components Capability.- -- 42 

Accident Aggravation Prevention-- 
43 

S. Emergency core cooling systems: 

Emergency Core Cooling Systems Capability -- -.. ..---- 44 

Inspection of Emergency Core Cooling Systems. .....- • ----- ------- 45 

Testing of Emergency Core Cooling Systems Components..- - 48 

Testing of Emergency Core Cooling Systems ------------.-.------- 47 

Testing of Operational Sequebce of Emergency Core Cooling Systems-. 48 

a. Containment: 
Containment Design Bais-....................-......  
NDT Requirement for Containment Materal ------------------------ 0 

Reactor Coolant Pressure Boundary Outside Containment. -------- - 51 

Containment Heat Removal Systems ------------------.-.---. . £2 

Containment Isolation Valves -------------------------..----- -- 5 

Containment Leakage Rate Testing ---------.-.-------------- 4 

Containment Periodic Leakage Rate Testing ------.- -- ----. --. s 

Provisions for Testing of Penetrations - --8 

Provisions for Testing of Isolation Valves ---------..----. 17 

D. Containment presaure-reducing •sytems: 

Inspection of Containment Pressure-Reducing Systems ------.------

Testing of Containment Pressure-Reducing Systems - - - ------ 50 

Testing of Containment Spray Systems ----------------------------- 60 

Testing of Operational Sequence of Containment pressure-Reducing 

Systems ------------ ----------.-.-.. -.-. --.-.-.-....-- .....  

X. Air cleanup systems: 
Inspection of Air Cleanup Systems ...................... . 62 

Testing of Air Cleanup Systems Components.. ------------ 63 

Testing of Air Cleanup Systems ---------------.-.---- .-----

Testing of Operational Sequence of Air Cleanup Systems•----- --- 85 

VII. Fuel and waste storage systems: 

Prevention of Fuel Storage Criticality----------------------- 66 

F7uel and Waste Storage Decay Heat ----------.........-- Z ------ 67 

Fuel and Waste Storage Radiation Shielding ------------------------- a 

Protection Against Radloactivity Release from Spent Fuel and Waste Storage. 60 

M. Plant effluents: 
Control of Releases of Radioactivity to the Environment. --------.-------- 70 

SInasmuch &a the Commission hao under cons!deration other amendments to 10 CFP Part 

t0 (81 r.R. 10891), the amendment proposed herein would be a further revision to Part S0 

previously published for comment in the FE•m". Rzom?..

fntroducf ion. Every applicant for a cort
struction permit Is required by the provisions 

of j 60.34 to include the principal design 

criteria for the proposed facility in the ap
plication. These General Design Criteria are 

intended to be used as guica•nce In estab

lishing the pr=cipal design criteria for a 

nuclear power plant. The General Design 

Criteria reflect the predominatIng experience 

with water power reactors as designed and 

located to date, but their applicability Is 

not limited to these reactors. They are con

idered generally applicable to &l1 power 

reactors 

Under the Cctnmission's regulations. an 

applicant must provide sasurazce that Its 
principal deeJ•n crlleria encompas all those 

faciulty design features required in the In

terest of public health and ssfety. There 

may be some power rector cese for whch 

fujfllment of &e of the General Design 

Criteria may not be necessary or appropriate.  

There wil be other cases in which these 

criterta are Inufficlent " and ditional cr

tera must be Identified and satisfled by

the design in the interest t Public safety.  It Is expected that additional Criteria Wiil 

be needed partIcul•arly for unusual ites and 

environmental oonditlons, and for new and 

advanoed types of reactors. Within this con

text, the Genteral Desig'n Criteria should be 

used as a reference allowing additions or 

deletions as an individual c may warrant.  

Depae.i re' from the General Design Cri

teria should be rustilled.  

The criteria are designated a "Oener-l 

Design Criteria for Nuclear Power Plant Con

iruction Pernits" to emphasLze the key roll 

"they assume at this stage of the licensing 

process. Th% criteria have been categorized 

as Category A or Citegory B. Experience bhm 

shown that more definitive Information I6 

needed at the construction permtt Stage tf 

the items listed in Clategory A than for thoed 
In Category D.  

I. OVALl. PLANT pRZQV•LUCm• 

Criterion 1--Qt&alitl Stansdards (Cateporl' 
A). Those systems and oompofneu of raO 

toe faclities which are essential to the pre

ntilon of accidents which could affect the ublic health and safety or to mitiFgation o! 
S8r consequences &hall be identified and 

men designed. fabricated, and erected to 

uality standards that reflect the Importance 

the safety function to be performed

'here generally recognized codes or stand

r-ds on design. materials, fabrication, and 

inspection are used, they shall be Identified.  

there adherence to such codes or standardcs 

oes not suffice to aesure a quality Product 

n keeping with the safety function, they 

hall be supplemented o0 modified as neces

ary. Quality assurance programs. test proce

ures, and inspection acceptance levels to 

me used shall be Identified. A showing of 

ufficlency and applicability of codes. stand

Lrds, quality assurance programs, test prOce

dures, and inspection acceptance levels used 

is required.  
CritCrion 2-PerIormance Standards (Cate

pory A). Those systems and components of 

reactor facilities which are essential to the 

prevention of accidents which could asece 

the public health and safety or to mnis•-ta 

Lion of their consequences shbli be designed.  

fabricated, and erected to performance 

standards thsat will enable the facility %c 

withstand, without lo of the oapabll-%7 

to protect the public, the additional forces 

that might be imposed by natural phenom

ena such as e.irtbquakes, tornadoes, flood

ing conditions, winds, ice, and other locsZ 

ste effects. The design bases so established 

"all reflect: (a) Appropriate consideratl•€ 

of the most severe of these natural phenom

ena that have been recorded for the s1

and the surrou=ding area and ib) an ap

propriate margin for withstanding fcres 

greater than those recorded to reflect n

certainties about the historical data =d 

their suitabilty as a basis for design.  

Criterion 3-Fire Protectionl (Category At.  
The reactor f1L~cty shall be designed (II Wc 

minimize the probability of events such as 

fires and explosions and (2) to minimiZe the 

potential effects of such events to salfot..  

Noncombustible and fire resistant maxeria-5 

shall be used whenever practical throughow..  

the facility, particularly In areas contain

Ing critical portions of the facility such as

contariment, control room. and componenzo 

of engineered -sfety features.  

Criterion 4 -Sharing of Systems (Catep7r 
A). Reactor facilities shall not share sys

tems or components unless it is shown mse

ty Is not lmpaired by the sharing.  
C-tterioun 5.-Records Requirements (Cafe

gory A). Records of the design, fabricitle

and construction of essential components a: 

the plant shall be maintained by the roscta 

operator or under Its control thmoughoUt --- e 

llfe of the reactor.  

IL. ploTxcortxT *Y LTn-Lz Pwrsox fe sn 

Criterion 6-Rteactor. Care Design iXafe
gory A). The reactor core sh@a be des•g.'ed 

to function throughout its design W• e.  

without exceeding acceptable fuel daL=W-I 

limts which have been stipulated and JUM-

fled. The core design. together with relials 

process and decay beat removal syste.s.  

shall provide for this capability under all ez

pected conditions of normal opermtlo w.th 

appropriate margins for uncertaint~es 6=4 

for transient sltuationA which can be &Z1t.  

cipated. including the effects of the ls ad 
power to recirculation pumps. trippLin Oul 

of a turbine generetor set. isolauton of U

reactor from Its primary beat silnL and 1W 
of all offsite power.  

Crtficrlno 7-- Suisp (Of of Power " 

Itons (Category M)., Te core design. COptb 

with relishle controls, aball e*05U -t 

power osclatliows which could ow s=

age In exces tf acceptable fuel dA=A6 

limits are not possible or can be Pte-"Y 

- suppremse.



PART 50 - LICE ING OF PRODUCTION AnD UTI !APIADN FACILITIES

Criferion s-OveraZI Potfr Coefficient 
(Category B). The reactor shall be designed 

so that the overall power coecernt In the 
power operating range shall not be pnsltive.  

Criterion 9-Reactor Cooiant pressure 
Boundary (Category A). The.reactor coolant 
pressure boundary shall be doelgned and 
constructed so as to have an exceedingly low 
probability of gross rupture or significant 
leakage throughout its design IIfetime.  

Criterion 1O--Containmnet (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 a may be necessary, to retain for as 
long as the situation requires the functional 
capability to protect the public.  

Ul. ?tUCixAl AND RADIAToON CONTROSot 

Criterion il--ContrOl Room tCategory 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
cident conditions, to equipment In the con
trol room or other areas as necessary to shut 
down and maintain We control of the facIlli
lty without radiation exposures of personnel 
in excess of 10 CrR 20 lImits. It shall be pos
sible to shut the reactor down and main
tain it in a safe condition if access to the 
control room is lost due to fire or other cause.  

Criteri•On Z1Instrumen:ation and Con.  
trol Systems cCategory BE. Instrumentatior 
and controls shall be provided as required t% 
monitor and maintain variables within pre.  
scribed operating ranges.  

Criterion 13-Fission Process Monitors ant 

Coentrols (Category B). Means shall be pro.  
vided for monitoring and maintaining con 
trol over the fission proces throughout con 
life and for all conditions that can reason 
ably be anticipated to cause variLations in re 
activity of the core, such as indication a 
position of control rods and concentration o 
soluble reactivity control poisons.  

.Criterion 24-Core Protection System 

(Category B). Core protection systems, te 
gether with associated equipment, shall t 
designed to act automatically to prevent C 
to suppress conditions that could result I 
exceeding acceptable fuel damage limits.  

Criterion I.--Enginerred Safety Featuro 

Protection Systems (Catepory B). Protectic 
systems shall be provided for sensing acc 
dent situations and initiating the operatic 
of necessary engineered safety features.  

Criterion 6--Moniitortng Reactor Coolci 
Pressure Boundary (CcJrgo' B). Means sha 

be provided for monitoring the reactor coc 
ant pressure boundary to detect leakage.  

criterion l7-MonttoriinQ Eadioactivi 

Relea.es (Category B). Means shall be pr 

vided for monitoring the containment I 
mompbere, the facility effluent discbhy 
paths, and the facility environs for radi 
activity that could be released from norn 
operations, from anticipated transients. a.  
fro= accident conditions.  

Criterion 28-Mornitoriflg Fuel ", Wil 
SWtoage (Category B). Monitiring a 
alarm Instrumentation shall be provided 
fuel and waste storage and handling areas 
conditions that might contribute to Io 

continuity In decay heat removal a.d 
radiation exposures.  

IV. Fz~xasnjrr axN T"rzssUJT Or 
PaorwrSOSX SrTsrxx* 

Criterion 1-.-Protection Systemsa Relia 

"It/ (Cofergory B). Protecon systems at 

be deligned for high functional rellabL 

and Ln-service testabllIty oommnmensate" 
1hs safety fuznction to be perto rmed

criterion 2---Protectiton Systems Re- C 
dundancy and Independence (Category B). Ma 

Redundsancy and independence designed Into cor 

protection syso a shall be sumclent to JW- ing 

sure that no single failure or removal from pie 

service of any component or channel of a aO 

system will result In loss of the protection re, 

func~tion. Tb. redundany provided sball exs 

include, an a minimum, two channels of 

protection for each protection function to be of 

served. Different principles shall be used in 

where necessary to achieve true independ- on 

ence of redundant instrumentation coam- r 

ponents. U 

Criterion 21-Single Failure Defntttort po 

(Category B). Multiple failures resulting of 

from a single event shanl be treated as a cc 

single failure. 
cc 

Criterion 22-Separation of Protection aned in 

Control Insltrumentation Systems (Category ~ 
B). Protection systems shall be separated 

from control Instrumentation systems to the 

extent that failure or removal from service 

of any control instrumentation system 8 

component or channel, or of those common al 

to control instrumentation and protection ci 

circuitry, leaves intact a system satisfying a 

all requirements for the protection channels. a 

Criterion 23-Protection Against Multiple sl 

Disability for Protection Systems (Category b 

B). The effects of adverse conditions to which a 

redundant channels or protection systems V 

might be exposed in common, either under d 

normal conditions or those of an accident. V 

shall not result in loss of the protection 't 

function.  
Criterion 24-o-Emergeny poWer for Pro- © 

t fection Systems (Category B). In the event of 

loss of all o0site power. ru~clent alternate 1 

- sources of power shad be provided to permit 

the required functioning of the protection 
I systems.  
* Criterion 25--DemOnstration of FunCtio•l 

- Operability of Protection Systems (Category 

B). Means shall be included for testing pro

* tection systems while the reactor is In opera

- tion to demonstrate that no failure or Joss 

f of redundancy has occurred.  

fCriterion 26--Prote.CUof Systems Fail-safe 
Design (Category B). The protection system, 

4 shall be designed to fall into a safe state or 

- into a state established as tolerable on a 

e defined basis if conditions such as diacon

)r nection of the system, los of energy (e.g.  

Tn electric power. i(nstrument air). or adverse 

environments (eI.. extreme heat or "cold.  

es fire, steam, or water) are experienced.  

V. Rxhc~rivrrr 00rTSM5 

i~ Criterionl 27-RedlSu~nd~ne of Reactivity 
Contr•ol (Category A). At least two Independ

nt ent reactivity control systems, preferably of 

- different principles, shall be provided.  

- Criteron 28-Reactivt' Hot Shutdown Ca

pabtlity (Category A). At least two of the 
ty reactivity Control systems provided shall in

0o dependently be capable of making and hold

6t- ing the core subcriticsl from any hot standby 
V's or hot operating condition, including thoe.  

0- resulting from power changes. suM.cently 

el fost to prevent exceeding acceptable fuel 

nd damage limits.  
Criterion 29-.-Reattivity Shutdotu1 Caps

ste bility (Category A). At least one of the resa

nd tJvlty control systems provided shall be ca

for pable of making the core subcritical under 

for any condition (including anticipated opera

of tional transients) suffciently fast to prevent 

to exceeding acceptable fuel djamage limits.  

Shutdown margins greater than the mazi

mum worth of the moat effective control rod 

when fully withdrawn shall be provided.  

Criteri•on 30--Reativity HolaoWnI Capa

Wtl. bility (Category B). At least one of the reaC

alU tivity control system@ provided shabl be 

Lity capable of taking and holding the core sub

'Ith critical under any conditions with appropri
ate margins for continge•c.ies

;riterion 31-Reaotivity Control Systems /function (Categor B). The reactivity 
itrol systems shall be Capable of sustain

any single maLlfunction. suCh as, un

rnued oontinuous witdtdrawst (not ejec

n) of a control rod, without causing a 

.ctivity transient which could result In 

ceedilng acceptable fuel damage limits.  

4riterion 32-MaXfiz fum ReactfvitY Worthl 

Control Rods (Category A). Limits. which 

elude considerable margin, &hall be placed 

the maximum reactivity worth of control 

Is or elements and on rates at which reac

city can be increased to ensure that the 

tential effects of a sudden or large change 

reactivity Cannot (a) rupture the reactor 

oilnt pressure boundary or (b) dli-rpt the 

re. its support structures, or other vessel 

tarnals sueciently to impair the effective

me of emergency core cooling.  

1. Rp.tAclrO COOLANT PazSuS BOUNnDAT 

Criterion 33--Recfor Coolant Pressure 

oundary Capability (Category A). The re

tor coolant pressure boundary7 Shall be 

spable of acoommodating without rupture.  

ad with only limited allowance for energy 

beorption through plastic deformation, the 

ratic and dynamic loads imposed on any 

.oundary component as a reeult of any in

dvertent and sudden release of energy to 

he coolant As a design reference, this wud

en release shall be taken a that which 

rould result from a sudden reactivity inser

ion such as rod ejection (unless prevented 

py positive mechanical means), rod dropout.  

Yr cold water addition.  
Criterion 34-.Reactor Coolant Pressure 

go~undary Rapid Propagation Failure Preven
ton (Cbteogry 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 

tnitnltion curve, (b) to the state of streM of 

materials under static and transient load
Ings. (c) to the quality control specified for 

materials and component fabrication to limit 
law sizes, and (d) to the provions for con

trol over service temperature and irradiation 
effects which may require operational 

restrictions.  Criterion 35--Reactor Coolant Pressure 

Boulr.daryI Brittle Fracture Prevention (Cate

Vory A). Under conditions where reactor cool

ant pressure boundary system components 

Constructed of ferritic materials may be sub

jected to potential loadlngs, such as a re

activity-induced loading. service tempera
turee shaU be at least 120" F. above the nil 

ductility transition (NDT) temperature of 

the component material If the resulUng 

energy release is expected to be absorbed by 
plastic deformation or 60. P. above the N'DT 

temperature of the compoent material If 

the resulting energy release is expected to be 
absorbed within the elastic srain energy 
Muge.  

Criterion 36-Aeactor Coolant Pressure 
Boundary Surveillance (Category A). Reactor 

coolant pressure boundary Components shall 

have provisions for Inspection, testing, and 

surveillance by appropriate Means to assess 
the structural and leaktight integrity of the 

boundary components during their service 
lifetime. For the reactor vessel, a material 
surveillance program conforming with 

ASTM-F.-18,5-- shall be provided.  

VII. EsofxLzmD SAr r fkasrUms 

Criterion 37-Engincered Safert Features 

Bitis for Design (Category A). Engineered 

safety femtureU shall be provided in the fa

cility to back up Lbs safety provided by the 

core design, the reactor coolant prTure 
boundary, and their protection systems. As 

& Mjlnum., such eogineered safety features

- S

I



PART 50 - LIr ISING OF PRODUCTION AND UT IZATION FACILITIES

0)iall be designed to cope with any size re

actor coolant pressure boundary break up to 

and Including the cLrcumferential rupture of 

any pipe in that boundary assuming unob

structed discharge from both ends.  

Criterion 38-Reltability and Testability of 

Engineered Safety Features (Categoar A). All 

engineered safety features shall be designed 

to provide high functional reliability and 

ready testability. In determining the suit

ability of a facility for a proposed site, the 

degree of reliance 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 

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 39--mergencl Power for Engi

• eered 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 a minimum, the onsite 

power system and the off•lte power system 

"s I each, independently, provide this ca

pacity assuming a failure of a single active 

component in earch power system.  

Criterion 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-En•ineered Safety Features 

Performanee Capability (Category A). Engi

neered safety features such as emergency 

core cooling and containment heat removal 

systems shall provide suMcient performance 

capsabillty to accommodate partial loss of 
Installed capacity and still fulfill the re

quired safety function. As a minimum, each 

engineered safety feature shall provide this 

required safety function assuming a fallurt 

of a single active component.  
Criterion 42-Engineered Safety Feature4 

Components Capability (Category A). Engi.  
reered safety features shall be designed &( 

that the capability of each component -nt 

system to perform Its required function t 

mot Impaired by the effects of a loss-of-cool.  

ant accident.  
Criterion 43-Accident Aggravation Pre 

vention (Cafegory A). Engineered safety fea 

tures shall be designed so that any action o 

the engineered safety features which migh 

accentuate the adverse after-effects of th 

loe% of normal cooling is avoided.  
Criterion 44--Emegeec"y Core Cooling S3 

tense Capability (Category A). At least tw 
emergency core cooling systens, preferabh 

of different design principles, each with 

capability for acomplishing abundant emei 

Iency core cooling, shall be provided. Eac 

emergency core cooling sfyste)m and the ca.  

shall be designed to prevent fuel and ali 

damage that would Interfere with the eme 

gency core cooling function and to limit tl 

Clad metal-water reaction to -eglIgib 

amouonts for all sizes of breeaks In the react 

Coolant pr esure boundary. Including t] 

double-ended rupture of the largest pli 

The performance of each emergency co 

cooling system shall be evaluated conserv 

tively in efch area of uncertainty. The &y 

tems shall not share active componenJts si 

' s11.a not share other features or componer 

Unlees it can be demonstrated that (a) t 

capability of the shared feature or 0o0 

ponent to performn its required function c 

be readily ascertained during reactor open 

tion, (b) failure of the shared feature 

Component does not initiate a loss-of-cools 
acc.dent, and (c) capability of the shla 

feature or component to perform its requli 

function is not impaired by the effects a 
loe-of-coolant accident and is not lost di

ing the entire period this function Is re- be 
quired following the accident, rees 

Criterion 45--Irnipectiof of Emergency lea 

Core Cooling Systems (Category A). Design pre 

provisions shall be made to facilitate physical 

Inspection of all critical parts of the emer- 34t 

gency core cooling systems, including reactor be 

vessel Internals and water injection nozzles. Ity 

Criterion 46-Testing of Emergen•y Core tia 

Cooling Systems Components (Category A). Ilas 

Design provisions shall be maide o0 that de 

active components of the emergency Core ex, 

Cooling systems, such as pumps and valves, 

can be tested periodically for operability and pr 

required functional performanoe. Df 

Criterion 47-Testtng of Emergency Coare th 

Cooling Systems (Category A). A Capability ta 

sball be provided to test periodically the av 

delivery capability of the emergenc core vs 

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 d( 

(Category A). A capability &hall be provided ad 

to test under conditions as close to design 

"as practical the full operational sequence a 

that would bring the emergency core cooling 8 

systems into aotion, including the transfer 

to alternate power sources.  
Criterion 49-Containment Design Basis 

(Category A). The containment structure, s 

including access opening and penetrations, d 

and any necessary conteinment heat removal ar 

systems shall be designed so that the con- n 

talnment structure can accommodate with

out exceeding the design leaag rate the q 

pressures and temperatures resulting from 

the largest credible energy release following 

a loss-of-ooloisnt accident, including a con

sdderable margin for effects from metal-water 

or other chemical reactions that could occur I 

as a consequence of failure of emergency 
core cooling systems.  

Criterion 50--ND? Requirement for Can

Stainment Material (Category A). Principal 

I load carrying components of ferritic &a

Stearias exposed to thr external environment 

shel be selected so that their temparatures 

P under normal operating and testing condi

. tions are not less than 30' F. above nil duc

tility trnsition (NDT) temperature.  

S Criterion 51-ReactOr Coolant Pressure 

a 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.  

t Determination of the approprlateness of fea

e tures such as isolation valves and additional 
containment shall Include consideration of 

i- the environmental and population conditions 

,o surrounding the site.  
y C•'iterion 52-C. ntainment Heat Removal 

a Systems (Category A). Where active heat re

r- moval systems are needed under accident 

.h conditions to prevent exceeding contain

re ment design pressure. at least two systems.  

,d preferably of different principles, each with 

r. full capacity. shall be provided.  

101 Criterion 53~-Contafnment 1solation 
I* Valves (Category A). Penetrations that re

or quire closure for the containment function 

ae shall be protected by redundant valving and 

,a. associated apparatus.  

re Criteri•On 54--Containment Leakage Rate 

a- Testing (Category A). Containment shall be 

,s- designed so that an integrated leakage rate 

ad testing can be conducted at design pressure 

Ate after completion and Installation of all pene

he trations and the leakage rate measured over 

3- a su~clent period of time to verify Its Con

an formance with required performance.  

a- Criterion 5.-.Containm"nt Periodic Leak

or age Rate Testing (Category A). The contain

.nt ment shall be designed so that integrated 

-ed leakage rate testing can be done periodically 

-ed at design presawe during plant lifetime.  

fra Criterion 5 o-Pro/ .ion s /or Tesalfn of 

jr. Penetrationsl (Category A). r'rovislona shall

made for testilng penetrations which have illent seals or expansion bellows to permit 
k tightness to be demonstrated at design 

&sure at any time.  
,riterion 57-Provisions for Testing of Iso

ion Values (Category A). Capability shadl 
provided for testing functional operab:].  

of valves and associated apparatus esen
I to the containment function for estaLb

hing that no failure has occurred and for 

terrining that valve leakage does not 

ceed acceptable limits.  
Criterion SS•--lpetion of Cotainment 

essure-Reducing Systems (Category At.  

eign provisions shall be made to facil 

te periodic physical inspection of all Inpo?

nt components of the containment p.es

re-reducing systems, such as, pumpS, 
,Ives, spray nozzles, torus, and sumps.  

Criterion 59--Testing of Contatinlne' 

essure-RedusCng Systems Cornponen:s 

lategory A). The containment pressure-rt
ucing systems shall be designed s0 Ma 

ctive components. such as pumps 9=d 

Lives, can be tested periodically for Oper-' 

bility and required functional perform

ace.  
Criterion g0--Testfng of Containmer.  

pray Systems (Category A). A capablity 

hall be provided to test periodically the 

elivery capability of the containment spriy 

,stem at a position as close to the spray 

ozzie& as is practical.  
Criterion 91-Testing of Operational Se

uence of Containment Pressure-Reduci-9 
ystemas (Category A). A capability sh.ll be 

irovided to test under conditions as clew 

,o the design as practical the full operation" 

equence that would bring the contalntmi 5 

preasure-reduclng systems Into action, Si

cluding the transfer to alternate powI 

lources.  Criterion 62-I-speCtorn of Air Clea•:'p 

Syst ems (Category A). Design provisions sh&Z 

be made to facllltate physical Inspectian of 

all critical parts of containment air clesZ=; 

ystems. such a. ducts. filters, fans. and 

dampers.  Criterion 63-Testing of Air Cleanup $)5

terns 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 periodli" 

for operability and required functiona PW

formnsce.  Criterion 64--Testing of Air Cleanup S;.

temys (Category A). A capability ahall be 

provided for In situ periodic testing a= 

surveillance of the air cleanup systems , 

ensure (a) filter bypalss paths have =

developed and (b) filter and trapping m-.•

rials have not deteriorated beyond a-cep;.k;: 
limits.  

Criterion 5.--Testing of Operational Se

quence of Air Cleanup Systems (Category A,.  

A capabity shall be provided to test Und 

conditions a Close to design as practical me 

full operational sequence that would b11=g 

the aWi cleanup systems Into action, Incl*4

ing the transfer to alternate power Dou.W 

and the design air flow deliver7 ca•0.b.-ly.  

VIII. FMM ANZ WaMTX S01AO STSrn3s 

Criterion 66-Prevenfion of Fuel r'om•v 

Cr•ticality (Category B). Criticality In new 

and spent fuel storage shall be prevented by 

physical systems or processes. Such m•= 

Sgeometrically safe configurations shall be 

empa ed over procedural controls.  

criterionl 67-Fuel *j'4 Waste St orage N
cay Heat (Cafegory B). Reliable decay bma 

removal systems shall be designed to prei'e 

damage to the fuel in storage facilities =a 

could result in radioactivity release to PILa 

operating areas or the public environs.  
Criterion 6--F eut and Waste STOr,4K 

Radiation Shiedldng (Category B), aletlgd 

for radxation protection shall be provided = 

the design of spent fuel and w~to h¶rW
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