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1.0 P,TPODUCTI A A'.3 CI W AL DISCUSS IC'.

1.1 Introd ntion

The Westin@ouse Electric Corporation (herein3f ter ref erred to as Westingnouse)
tendered on A re 33, 1975, with the United States haclear Pcquiatory Comrission

(hereinaf ter ref erred to as the Cccrission) a proposed preliminary stand 3rd or refer-
ence systen design, designated as the RESAR-35 design, for a nuclear stea supply

syster The submittal was in the form of an application for a Preliminary 'esign
A; proval by ;he Co rissicn and was in response to Option i of the Comissicn's
standardiza tion policy , W ASH-1341, "Frogramatic Inf orma tion f or the Licensinq of

Standardized Eclear Flants Option 1 allows for the review of a " reference system
that involves in entire f acility design or rajor f raction of a facility design out-
side the context of a license application. The application w3s docketed on Jaly 31,

1975

Ihe initial Caission policy state"ent en standardization of nuclear power plants
~3s issued on 'pril 23, 1972. It provided the ipetus f or both industry and the
Comission to initiate active planning in their respective areas in rjer to re3lize
the benefits of stand 1rdization while maintaining protection of the Mith and safety
of the public and of the environrent. In a subsequent stateFent issued on M3rch 5,
1973, the Co nission announced its intent to implement a standardization policy for
n; clear power plants. The Corrission's standardization policy, EASH-1341, was issued

on August 20,197 t. Aa end ent I to ' ASH-1341, dealing with " options and overlars,'

was issued on January 16, 1975. The regulations governing the submittal and review
of standard designs under the " reference system" option are fo;nd in Ar rendix 0 to
f art 50 and Section 2.110 of Part c of Title 10 of the Code of Federal Pegulations

(hereinaf ter referred to as 10 CFR).

A stand 3rd safety analysis report in the forr of a Westinghouse Reference Safety

/4nalysis Report, RESAR-3S, was submitted with the application. The infor-ation in
uSfG-35 has been suopler ented by Ar endments 1 through 13. RESAR-35 and these a end-

ments are available for public inspection at the Corrission's Public Document Porr,
1717 H Street, N. W. , Wa shin gton, D. C . 20555.

This saf ety evalu3 tion report surr drizes the results of the technical evaluation of
the proposed PESAR-35 design perferred by the Corrission's staf f, delireates the
scope of the technical riatters considered in evaluating the radiological safety
aspects of the RESAR-35 design, addresses the corrents rade by the Advisory Comittee
on Reactor Safeguards in its report of July 14, 1976, and addresses the resolution of
the outstanding issues previously icentified during our review. Environmental
aspects were not considered in car review of IESAR-35, but will be addressed in each
utility application for a construction perr,it which references PESAR-35.

j,j **f 3 7 .g r -r--
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Rased on our evaluation of the proposed RESAP-35 nuclear steam supp ly system design,
we conclude that (1) a Prelininary Design Approval for the proposed design can be
granted, (2) the proposed design can be incorporated by reference in construction
permit and standard balance-of-plant design applications, and (3) a nuclear steam
supply system utilizing the proposed design can be constructed without endangering
the health and safety of the public. Our detailed conc;usions are presented in
Section 19 of this report.

Utility applicants referencing RESAR-3$ in the future will retain architect-engineers,
constructors, turbine generator vendors, and consultants as needed. Prior to a deci-
sion for issuance of a construction permit, we will evaluate for each utility appli-
cation which references RESAR-35 the technical competence of the applicant and its
contractors to manage, design, construct, and operate a nuclear power plant.

ihe review and evaluation presented in this report is only the first stage of a con-
tinuing review by the Comission's st3f f of the design, construction, and operating
features of the proposed RESAR-35 nuclear stean supply system. Prior to a decision for
issuance of an operating license for any application which references RESAR-35, we will
review the final design of the proposed FESAR-3S nuclear steam supply system to deter-
nine that all of the Corriission's safety requirenonts have been ret. The facility ray
then be operated only in accordance with the terr.s of the operating license and the

(cmission's reculations under the continued surveillance of the Commission's staf f.

Arendment 1 to WASH-1341 states that utility applications for construction permits
tendered on er af ter January 1,1976 that reference a stand 3rd design should only
reference those portions of standard design safety analysis reports consistent with the
standardized scope as defined in Arendment I to WASH-1341. The WASH-1341 docunent

further states that a standard design applicant wishing to standardize iters not
within the standardized scope, ray do so by submitting tho necessary inforra tion for
staf f review under the topical report program. After January 1, 1975, non-standardized
scope iters r ay te referenced by utility applications coly as part of the topical
report program.

RESAR-35 originally contained descriptions of certain " optional" systems that were not
within the standardized scope of Anendment I to WASH-1341. At our request and in
accordance with the provisions of Arendment I to WASH-1341, Westinghouse deleted f rom
RESAR-3S the descriptions of these systens. In a cordance with the provisions of WASH-
1341, Westir,ghouse subsequently subnitted for our review the descriptions of these
systems in the form of topical reports

Westinghouse also of fers several of its systems and corponents which are in the
standardized scope of Amendment 1 to WASH-1341 cs options to its custorers. We have

reviewed these systems, have identified then as being cptions, and have presented our
evaluation of these systens in the appropriate sections of this report.

m;oer- ,
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In the course of our safety review of the raterial submitted, we he d numerous
r&cuings with representatives of Westinghouse to discuss the proposed nuclear steam
supply system design and perfarnance. During our review, we requested Westinghouse
to provide additional inforration that we needed for our evaluation. Tnis additional
inforration was provided in a endrents to RES',R-35.

As a result of our review, a nurber of changes were rade in the proposed nuclear
steam supply system design. These changes are described in the a end-ents and are
discussed in the appropriate sections of this report.

A chronolog/ of the principal actions relating to the processing of the application
is included as Appendix A to this report. A biblioqraphy for this report is included
as Appendix C. A copy of the Advisory Connittee on Reactor Satequards' report on
RESAR-35 is included as Appendix C.

Since a standard nuclear steam supply systen does not include the entire facility, it
is necessary to specifically and extensively describe the safety-related interfaces
between the nuclear steam supply systen and the balance of plant. Interface inf orra-
tion addresses the pertinent safety-related design requirerents includinq the )perat-
inq environrent; inputs to transient and accident analyses; and the layout, struc-
tural, and performance requirenents necessary to assure the corpatibility of the
nuclear stear supply system with its nating portion of the plant and site. This
information has been included in RESAR-35 and our evaluation of the interface infor-
ration in RESAR-35 is contained in Section 1.7 of this report.

1.2 General Descriptinn

The proposed PESAR-35 standard design will consist of a nuclear stean supply system
with a thermal power rating of 3425 reg 3 watts, which includes a core thermal power of
3411 regawatts plus 14 regawatts from purp heat, and a four loop reactor coolant
systen The proposed reactor coolant syster will be housed in a containment building
which is not within the score of RESAR-3S and which will be designed by applicants
that utilize RESAR-SS. The scope of PESAR-35 will include many of thoso components

and systems which are directly related with the normal operation and energency shut-
down of the reactcr, and will include a standard system of integral supports for the
reactor coolant system. Figure 1-1 graphically sunnarizes the design scope of
PESAR-35. A listing of the najor corporents and systens within the scope of FESAR-3S
is presented in Table 1-1 of this report. A rore datailed listing is presented in
Table 1.7-1 of RESAR-35.

Not included in the PESAR-35 scope are the conventional balance-of-plant features such
as the auxi',iary service facilitics and the general 'ervice facilities. Such facil-
ities include plant buildings and structures, the ultinate heat sink, onsite and
offsite electrical systems, the rain steam systen exclusive of the stean generators,
and the turbine-generator and its auxiliaries. However, the RESAR-3S scope does

fby -. a r-
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TAR!E l-1

CCFrr',"aTS AD SYSTEv; WITHI*i THE SCGr[ Of kESAP-35

Peactor Core

wactor (colant Svstom

Peactor Vessel
Peactor Vessel Internals
Rod Cluster Controls
Burnable Poiscn Pods
Control Pad Guide Thi:Qle Plu ;s

E ncapsalated Prinarv *,eatron 5 mrces
Encapsulated Secondarv '.eatron Saurces
C'mtrol Roi Drive "echanis s
Ste= fereratcrs
Peac tor Coolant PTTL
h es urizer
Press;rizer Relief Ta u

Cnemi c il and Vo lace Cortrol S vs te"

Purms with Motors
Heat ransfer Ecui r entT

Tanks and [ ,ineralizers

Filters and Prifices

Borcn C o ne_e n t ra t i on veter

Residall " eat P mov31 Siste''

Pe s i d;11 Hmit Pemo p l * r s

Residual Heat Exchy ors

E~ r qency Core Coolin . Sf ste*

53fet/ Injection ru'Os with "ators
tccw'ulators

b ron Rocicle System

Pu ps with Motors
Re_ycle Evaporator
Tanks and De"lineralizers .vith Pesin
filters

.,; clear Ewipment Supports

Reactor Vessel Suppnets
Steam Generator Supports
Reactor Coolant Pump Surports
Pressurizer Eupport Ping
Peactor Coolant Leon Pipe Whip Pestraints
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TABL_El_-ljCnntinuedl

Piping

Peactor Coolant Systen

Valves, Ircluding Operators

Re6ttor Coolant System
Chemical and Voluro Control Systen
Pesidual Heat Penoval System
Energency Core rooling Systen
Coron Fecycle Syster

Handline Equirrent for Fuel and Peactor Vessel Internals

Refueling and fuel Handling Machines
Fael and Rod Cluster Centrol Handling Equiprent
New Fuel Storage Packs
Spent Fuel Storage Racks

Instrut"entatier and Control

Main Control Roon Panel Board
Coard and Panel Mounted Instrurents
Auxiliary Control Panels
Reactor Control ad Protection Systen Peactor

Process Control
Reactor Protection Lclic
Engincored Safeguards Initiation and Actuation

Circuits Testinq System
Rod Centrol System
Rod Position Indication Systen
Steam Dury Control Systen
feedwater Control System
Nuclear Instrume .ation Systen
Process Instrumentation and Controls
Containment Pressure Sensors
Leading Edge Floreter Measurerent Systen
Incore Instrur,entation

loose Parts Monitor

Plant Electrical Equipment
Rod Drive Power Supply System
Pressurizer Heater Variable Power Controller
Vital Instrurent Alternating Curren Power Supply for

Nuclear Steam Supply Systen Instr centation and Control
Motors for Westinghruse-Supplied Equipment
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include the delineation of interf ace information pertaining to the co"patibility with

FE5AP-35 of those balance-of-plant features tnat have a direct tearing on the integrity

or on the functional capability of the systers within the rESAR-35 scope.

For those systers that are within the scope nf RE5 3-30, the detailed piping design
and layout are provided only for the reactor coolant system. For all other systems,
' ESAP-35 includes the necessary interface informatico for the balance-of-plant
apolicant to design the piping and systen layoJt.

The RESAR-15 nuclcar steam supply system is designed such that system and corTonents
within the nuclear steam supply system that are irTortant to safety will not be
shared between units at dti-unit stations.

1.2.1 Fractor 5 < ster

The proposed pressurized water reactor systen will include the reactor vessel and
nozzles, integral supports, reactor vessel head asse-bly, the reactor core, and all
internal appurtenances required to su;;; ort the reactor core. This is all within the

scope of RESAR-35.

The proposed PESAR-35 reactor core will consist of fuel rods made f ron uranium-
dioxide pellets centained in slightly cold-worked Zirc31oy-4 tubing which will be
plugged and seal welded at the ends to encapsulate the fuel. The fuel pellets will con-
sist of slightiy enriched urJnium-dioxide pcwder that will be cocpacted by cold pres-
sing and then sintered to the desired density. All fuel rods will Le internally
pressurized with helium during the welding process. The design height of the fuel
pellets within each rod is 143.7 inches, while the overall fuel rod length will be
151.6 inches.

The RESAR-33 fuel rcds will be combired in a 17 x 17 array to forn fuel assemblies.
These fuel asserblies will have eight spacer grids and contain Taide thirtle channels
for the neutron absorber rods, burnable poison rods, or neutron source asser biies.

The RESAR-35 core will be forred of 193 fuel asser.blies All fuel rods within a

given fuel asserbly will have the same uranium enrichrent. Fuel 3ssenblies cf three
dif f erent uranium enrichnents - appra<iriately 2.10, 2.60, and 3.10 weight percent
uranium-235 - are prcposed to be us*d in the initial core loading to establish a-

favorable radial power distribution. Two regions consisting of the two lower
uranium enrichr.ents will be interspersed so as to forn a checkerboard pattern in
the central portion of the cere. The third region, which will be arranged around
the periphery of the core, will ccntain the highest uranium enrichment. The fuel
reloading pattern will be typically similar to that of the initial core with depleted
f uel interspersed checkerboard styla in the center and new fuel on the periphery.
The core will nomally operate approxir:ately one year Letween refuelings. Approximately
one-third of the core will be replaced at each refueling.
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1.2.2 Peactor Control 5 sstr-

The PESAR-35 reactor control system wil; include full and part length rod cluster
centrol asse-blies, hyr,3ble poison rojs, and the capability for re;;ulation of tho
boric acid torcentration in the reittor coolant. The burr 3ble poison reds will norral-

ly only te used for the initial core of any PESAR-3s plant tecause of the first core's

higter reactivity. The echanical control asse"blies will consist of clusters of

stainless steel clad, silver-indiun-cadmium alloy absorber rods which will be inserted
in caide tubes in tre fuel assemblies There will be two categories of full lenqth

control rod asse"blies - control asse-blies and shutdown asser:blies. Control asser blies
are designed to corTeasate for reactivity changes dae to variations in operating
conditions of the reactor, 3nd the shataown asserblies are designed to have the neces-
sary negative reactivity to provide an adequate shutdown margin. The RESAR-35 control
syster for the full length control assertlies is designed to accorrodate plant step
load changes of ten Eercent and ra p changes of fise porcent per minute over tFe range
cf 15 to 100 cercent of full power under norna'. operating conditions. The part lenath
ccntrol asse"blies are designed to ccatrol axial neutron flux shape and axial xenon
oscillations. The soluble boric acid neutron absorter will be varied to control lonq

ten 1 reactivity changes resulting from fuel depletior, and fission product buildup,
cold to hot zero prwer reactivity change, reactivitv changes produced by interrediate-
te", fission products such as xenon and samarium, and turn 3ble poison depletien.

1.2.3 Peacter Coolant _5ystm,

The FESAR-35 reactcr coolant system will include the reactor; four coolant loops, each
with a steam generator and a reactor coolant purp; a pressurizer with associated relief

dnd safety valves 3rd 3 pressurizer relief tank; and tWa residual heat removal trains.
Significant parareters for the reactor coalant system are listed below. This coolant
system design does not include loop stcp valves.

Norr:al Ocerating Pressure, pounds per square inch, absolute 2250

Peac tor Power, rega<a tts, thermal 3411

Peactor Vessel :nlet Terperature, degrees Fahrenheit A.l

Reactor Vessel Outlet Te perature, degrees Fahrenheit 618.3
Total Peactor Flow Rate, pounds per nour 140,300,000

Steam Iressure, pounds per square inch, absolute 1,000

Total Steam Flow, pounds per hcur 15,140,000

The reactor coolant pu ps are designed to circulate reactor coolant through them

ccre and steam generators in order to transf er the thermal output of the core to the

secondary side of the steam generators. An electrically heated pressurizer will be
connected to the sucticn side of the reactor coolant pump in one of the coolant loops.
The pressurizer is designed to establish and maintain the reactor ccolant pressure.
Two air operated relief valves and three self-actuated safety valves will be connected
to the pressurizer vascr space and their discharge will be to the pressurizer relief
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The t.vo residual heat removal trains will each consist of a reat exch3nger and a

circuli. tion pump. The pumps' suctions will be ccnnected to the hot legs of two reactor
coolant loops and their discharges will be conrettea to the safety injection pum
discharge lines. The residual heat rencval system will be used to remove decay beat
during nomal plant cooldcwn and shutdawn.

1.2.4 Engineered Safety Features

The engineered safety features within the scope of PESAR-35 include the rajor por-
tions of the ener'g ncy core cooling systen and those portions of the containment
isolation systen relating to the systers within the scope of PESAP-35. This system
is designed to provide core cooling and protection for the corplete range of postulated
prirary and secondary coolant pipe break sizes, which are evaluated in Section 15.5
of this report.

Those pertions of the e ergency cure cooling .ysten within the scope of PES M -35
include four accumulator tank s connected to four cold leg s?fety injection lines and
two high pressure and one low pressure injection systens with provisions for recir-
culating the barated coolant at the end of tne injection phase. Each of the three
syster s will be able to take its suction f rom either the refueling water storage tank
or the containnent sumps, which are outside the scope of PESAR-35. The energency

core cooling system is designed to provide core cooling in the event of either large
or small ruptures of the reactor coolant systen.

The boric acid injection portion of the emergency core cooling system, which is part
of one of the high pressure injection systems, will ccnsist of the boron injection
tank, boron injection surge tank, bornn injection recirculation loop, charging purps,
and the associated valves. The boron injection tank will be ccnnected to the reactor
coolant systen by means of a loop from the refueling w3ter storage tank, through the
charging pumps, to the boron injection tank inlet. The baron injection tank outlet
will be connected through a corron canifold pipe to pipes conr.ected to each of the
four reactor coolant cold leg lines.

The boric acid injection portion of the emergency core cooling systen is designed to
provide sufficient shutdown capability in the event of any single stean pipe rupture
or spurious lif ting of a pressure relief valve.

1.2.5 Protection Systers

The plant protection systems within the scope of RESAR-35 include the reactor trip
system and the engineered safety features actuation systen.

The reactor trip system will consist of sensors connected with analog circuitry
consisting of two to four redundant channels, designed to nonitor various plant

*)Al16]3 * .e
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pard?eters, ar.J digital circuitry, consistine of two redandant Icgic trains, which
will receive inputs frem the analog protectier c h 3 r.ne l t in co ;)lete t e logic rec-r

essary to autoratically drop the full length centrol rod asseroites Into the core and
shut the reactor doen.

The engineered sa fety features actuaticn system will consist of instrumentation end
controls to sense accident situltions and initiate operation of the necessary enl -i

neered safety feature The systen will ccnsist of (1) an analog porticn eirploying
three to four redund3nt cn3nnels per plant parcr:eter t.eing nonitored and (2) a digital
portion utilizing two redundant logic trains which will receive inputs f rom the ana oll

protecticc chanr.els and actuate the engineered safety features

The functions initiated ty the engineered safety fe$tures actuatico systen incluir
the following:

(1) Peactor trip

(J) Rfety injection

(3) L cntaircen t cooling
( .: ) Au<iliary feedwater flow
(S) Containx nt isolation
(E) Steam lire isolaticn
(7) ''a i n f eedw 3 te r l i c t- isolation
(d) Erergency diesel cperation

(9) Control roon isolation
(10) Containe'ent spray actuation

1.2.6 Ch mical and Volure Contrnl Systen

The PESAR-3$ chemical and volu"e centrol sjiten will include two centrifugal and cne
positive displacen nt charging pumps; the volurc control and chemical nixing tanks,
the mixed and cation bed de nineralizers, the reactor coolant filters, various reat
exchangers, and the reactor coolant purification prp; the baron therral regeneration
subsyste , and varicus other corptnents described in Sections 1.7 and 9.3 of RESAR-35.

The systen will be located outside of the containrent building.

The chenical and volure control system will be conr.ected to various systers including
the reactor coolant systen, the waste processing systers, and the reactor cakeup water
system. The systen is designed to control and raintain the reactor coolant inventory
and to control the baron concentraticn in the reactor coolant.

1.2.7 Power Sources

Westinghouse has identified in RESAR-35 as an interface requ rement that c mininum ofi

two independent energency onsite pcwer supplies nust be provided, each of which must

be able to supply the power requirerents of one of the redundant sets of engineered
safety features. The normal and energency power supplies will be described in ap-
plications which reference RESAR-35.
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1.3 Copparison with Sirilar Dostys

The PESAR-35 nuclear ste3n supply systen pro; osed design is essentially the sa"e as
that of plants utilizing the Westinghouse RESAR-3 Consolidated Versinn nuclear stean
supply sy,' oemn such as the Standardized Nuclear Unit rower Plant Syster (SNUPPS)
plants which include Alf Creek (Docket Nurter STN 50-432), Callaway (Docket '.p bers

51N 50-483 and STN 50-4Ff,), Tyrone [nergy Park (Cocket 'wher STN 50-v4), and 5terling
(Dock e t Nur ter STN 50-435). To the extent f easible and appropriate, we h3ve nado use
of our previous evalu3tions of those features that are sin 11ar to the PESAR-35 design.
Where this has been dane, the appropriate sections of this report identify the other
facilities involved. f'ur safety evaluation reports for these other facilitie< are
available for public inspection at the Comission's Public Docu' ent Par, 1717 H street,
N. W., Washington, D. C. 20555.

1.4 Pe_quirerents f or Future Technical Information

W stinghouse has identified in Section 1.5 of FESAR-35 the verification test picnrr ,
applicable to the RE5A&35 nuclear stea~ supply systen These progran s are aimed a t

verifying the nuclear ster supply systen design anj confirninq tte design rargins
The cbjectives and schedules for Corpletion of these verification pro ;ra~s are aiver,
A listing of the progra"'s that we hase deter'*'ined to be necessary to verify t he PESAR-35
design and their objectives is centained in Table 1-2 of this report.

All the serification test progrars listed in Tablo 1-2 have been cor pleted; however,
we hive not completed our review ef the results of the progra".s. These test proqra: s

are discussed further in Section 4.0 of this repur t.

Pased on the staf f's review of the verification prograns, ne tave concluded tM t (1)
the test pregrars outlined in PESM-35 will provide the necessary inforna tion to
verify the RESAR-35 nuclear ster supply systen design and (7) in tre event any of the
prog ans provide urespected results, appropriate restrictirn on cperation can t:e used
and/or noJ1fic)tiens in design; can be c.ede to protect the health and safety of the
public.

In addition, we have listed in Table 1-3 iters discussed in this repor t which will
re N re the submittal of additional technical information prior to approval of thei

final design. Also indicated in Table 1-3 are refercnces to the sec tions in this
report in which each of the itens are discussed. We h2ve deternined that this infor-
ration is of the type that in accordance with the provisions of Section 50.35 of 10 CFR
Part 50 can be lef t for later consideration.

1.5 Su riary of Principa_1 Review Sitters

Our techical review and evaluation of the information submitted by Westinghouse

included the principal review matters sumarized below.
- ,z7e|,Y- % jj
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TABLE l-2

VERIFICATION TEST PROGRAM 5

T e e, t Obj ec ti ve
_

I. Verification Tests

Rad cluster Control Spider Tests Verify structural adequacy

Grid Tests Verify structural adeq;acy

Departure f.,y, Nucleate Boiling Determine effect of 17 x 17
geo etry on departure from
rucleate boiling heat flux

Sirigle Pod Burst Test Deternine maximun flow
blockage

Fuel Assembly Structural Test Deternine rechanical strength
of assembly

Prototype Assembly Tests Domonc.t at e pu f ormance of
17 x 17 fuel assembly

II Loss-of-Coolant Accident Heat
Transfer Tests

G-Loop Tests Sinulate blowdown in fuel
assembly

77:i ~ ~ , ,
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TAELE l-3

ITEMS PEQllpl % ADDITIC'.AL TECHNICAL I',FORvAT!0'.

Item Sectionisj in this Report in Which Discussed

Seisric and environ:tental qualification 3.7
of Cl3ss IE equipcent 7.6.1

Fuel surveillance 4 . 2.1. 3
4.2.1.4
4.4.1

Fuel rod bowing 4.2.I.3
a.4.1
6.3.4

Hydraulic load on fuel assemblies 4. 2.1. 3
during a postulated less-of-coolant
accident

Dynamic analysis of reactor 4.2.2
internals and piping loops

Use of part length control rods 4.3.1

Ceparturc from nucleate boiling analysis 4. .1

St.bmittal and review of HYDNA computer code 4.4.1

Verification of THINC corputer ccde 4.4.1

Peactor coolant purp overspeed 5.4.1.2

Changeover from injection to recirculation mode 7.3.2

Sensor response time testing 7.3.3

Electrical grid decay rate verification 8.1

Waterhamrer effects 10.2

Justification of trip delay tires 15.2.1

Verification of control rod insertion times 15.2.1

Less of normal feedwater analysis 15.2.1

Corpletion of review of corputer codes used 15.2.2
in accident analyses

Submittal and review of steamline and feedwater 15.5.2
line break accident analyses 15.5.4

*|jf'#'1(C'(j4 ~~
' '

Su' nittal and review of loss of flow transient 15.3s

Anticipated transients without sc,am 15.5.7

lodine spiking 15.7.1 _, , -, 7 r
#fz2jj

1-13



We ef =lu3ted the design and expected perf or"un.e characteristics of the systers and
c omponents irocrtant to .afety to determine whother they are in accord with the Cor -is-
sice s kneral Design Criteria ana Quality Assurance Criteria, anu other applicable
guides, codes, and standards, and whether any cepartures frcr criteria, codes, anj
standa-ds have been identified and justified. Of cc;rse, the acceptability of ;articu-
lar sites will be deter-ined during the course of our review of utility applications
for construction perrits which refererte RSSAR-35.

We evalu3ted the expected response of the nuclear stean supply systen to anticipated
crerating transients and to a broad spectrum of postulated accidents and deterrired

that the potential consequences of a fer highly unlikely postulated accidents (design
basis accidents) would exceed those of al cther accidents considered. Wo perfor""d
conservative analyses of these desiv bas.s accidents and deternired that the calcu-
lated potratial offsite doses that night result in the very unlikely event of their

wouli be within the Covissicn's guidelines for site acceptability, asnccurren

given in 10 C D Part 100 for typical sites wnen the RESAR-35 nuclear steam supply
system design is coa:bined with an acceptable calarce-of-plant design.

l.6 & clution of Cutstandin L ssues!

In cur report to the Advisory Connittee on Fe3ctor fifeqaards on PESAP-35 and at the
Advisorf C rittee on Peactor Safeguards reetings on pESAR-35, we had identified
certain cucrtanding issues whicn required thit Westirgneuse provide additional ir'or-
ration to confirm that the Lroposed design would reet our requirer'ents or where nur
review was not yet corplete. We have resolved all of these issues in a ranner accept-
able f'r issuance of a Preliminary Design Approval. These ite s are discussed in the
applir ele uctions of this repcrt.

We are presently considering on a generic basis the questicn of whether capability
should be provided for transferring heat fron the reactor to the environment frcn
norml reactor operating conditions to cold shutdown usir.g only safety-grade syste''s.
If we deternire that this capability should be provided, we will require that the
RESA4-35 design and tre designs of the Lalance-of-plant portions of applicatiens refer-
encing RESAP-35 be modified accordingly. We have deterriineJ that such rodifications

are technically feasible and conclude that this matter can t'e lef t for pcst-prelirinary
design approval stage ccnsideration.

1.7 Interface Inf ormation

Interf ace infomation must be specified to assure that components ard syste", within a
standard design will perforn their intended safety functions. Interface infor"'a tion,
therefore, is utilized to provide a basis for assuring that the safety-related asnects
of the matching portions of a nuclear plant design are compatible.
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In various sections of this report we have discussed interface information as we
deternired tnat it was appropriate. Westinghouse has provided interface infor-ation
for its design throughout de .arious sections of PESAR-3S and in particular
Section 1.7.

We have reviewed the interface infornation provided by Westinghouse and have deter,ined
that this information is suf ficient to determine the compatibility of the safety-related
systers ard corponents within the scope of RLSAR-35 with the balance-of-plant design
to be subnitted in applicaticns referencing RESAR-35. The interface inferr.ation
provi9d in RESAR-35 is also adeautte to deternine the validity of the PESAR-35 acci-
dent analyses when RESAR-35 it re1erenced by a balance-of-plant design application.
We, therefore, conclude th3t the FESAR-35 interface infornation is acceptable.
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2.0 SITE CHARACTERISTICS

Appendix 0 to 10 CFR Part 50 requires that standard desigo applications include the
site parameters postulated for the design, and an analysis and evaluation of the design
in terrs of these postulated site parameters.

Since RESAR-35 describes a prcposed standard nuclear steam supply syste', the only
site-related parameter which is directly related to its design is the seismic input
which is discussed in Section 3.5.1 of this report. Protection of the RESAR-35 sy-tems
and components inportant to saf ety from all design basis site-related Dara"'eters and
phenomena, such as tornadoes and floods, will be provided by buildings, structures, and
systems which are outside the scope of RESAR-35. Westinghouse has identified the
safety-related equipment within the sccpe of RESAR-35 and required as an interface that
applicaticns utilizing RESAR-35 provide adequate protection for this equipment from
site-related phenomena.

We have reviewed the identification of safety-re' .ted equipnent provided in RESAR-35
and the site-related phenor.ena for which protection must be provided and conclu1e that

they are acceptable.
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3.0 DESIG1 CRITERIA FGP SYSTEMS MD Cnwn'.ENTS

3.1 Confonnance with the General Desico Criteria

Westinghouse states that the RESAR-3.', nuclea r steam supply systen will be designed in
accordance with the Corrission's " General Design Criteria f or Naclear Power Plants,
Appendix A to 10 CFR Part 50. On the basis of our review of the documentation sup-

cortinq this statement, we conclude that the EESAR-35 nuclear steam supply system can

be designed to reet tne reQJirerents of the General Design Criteria applic3ble to the
nuclear s team sunply systen Discussions regarding cunpliance with each 6pplicable
criterion are presented in Section 3.1 of RESAR-35.

3.? Classification of Corecnents and Syste >

3.2.1 Svstem Ouality Group Classificatinn

triterion 1 of the General Design Criteria requires tnat nuclear power plant systems
dnd Corponents irport3nt to safety be designed, fabricated, erected, and tested to
quality standards conrensurate with the importance of the s3fety function to be
p e r fo rmed .

We have reviewed Westinghouse's classification sy tem for pressure-retaining components
such as pressure vessels, he3C exchangers, storage tanks, purps, piping, and valves in
fluid systers important to safety, and the assignrent by Westinghouse of quality GrouDs
to these sections of systers required to perforn safety functions within tha scope of
RESAR-35.

Westinghouse has used the classification systen of the Arerican Nuclear Seriety (Safety
Classes 1, 2, 3, ?ad ':nn-Nuclear Safety), which correspends to the Commission's Goality
Groups A, B, C, and D in Regulatory Guide 1.26, " Quality Group Classifications and
S t a nda rd s . ' Westinghcuse has applied this classification systen to those fluid con-
taining components which are part of the reactor coolant pressure boundary and otner
fluid systens important to safety where reliance is placed on these systens to (l)
prevent or mitigate the cor. sequences of accidents and ralfunctions originating within
the reactor coolant pressure boundary, (2) shutdown the reactor and raintain it in a
safe butdown condition, and (3) contain radioactive raterial.

PESAR-3E fluid systems pressure-retaining components irportant to safety that are
classified Quality Group A, B, or C will be constructed to the American Society of
Mechanical Engineers Boiler and Fressure Vessel Cnde (herrinaf ter referred to as the

ASYE Code) as follows:
t : .g j e ,*i ?
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Component Code

Quality Grcup Section III, Division 1,1974 Edition

A Class 1

C

.

Class 2

C Class 3

Cuality Group A components will comply with Section 50.553 of 10 CFR Part 50. Quality
Groups B and C ccTponents will couply with Subsecticn NA-ll40 of e ASME Code.

Components that are classified ?uality Group D will be constructed to Divisions 1 or 2
of Section VIII nt the ASME Code er to A"erican National Standards Institute Standard
B31.1-1973, as appropriate. Quality Group D components sucn as orifices, baron meters,
strainers, and oas traps will not be constructed to any code.

Seismic Lategory I systems and components are identified in Section 3.J.1 of PESAR-35.

The purification leap of the chemical and volume control system, the baron therral
regeneration subsyste , and the boron recycle system are non-seismic Category 1 por-
tions of systems within the scope of RESAR-35 that also perform a safety function but,
because of their limited radioactivity content and location within seismic Category I
s tructures, need not te designed to seisnic Categoi y I requirerents. These fluid
'ysters and trose fluid systens identified in Ser.ticn 3.2.2 of this report ha.e been
classified ir a n otsepta bl e 2nner in can'er-anc e with Pen 21atory Guide 1.26 in Table
3.2-1 and on system pipin g and instr,r entation diagrams in RESAR-35. As noted in
ection 3.2._, e=cluded from this review are those structures and balance-of-plantC

fluid syste-s that interface with PESAR-35 fluid systems

TFe casis far our acceptance nas been confcrrance of Westinghouse's designs, design
criteria, 3rd design bases for press;.re-rctaining cor ponents such as pressure vessels,
heat exchdn]ers, storage tarks, pJ"ps, piping, and valves in fluid syste s impor M t
to safety with the regulations as set forth in Criterion I of the beneral Design
Criteria, the requirements of the codes specified in Section 50.55a of 10 CFR Part 50,
Regulatcry Guide 1.26, staf f technical positions, and udustry stanJards.

We conclude that, for fluid systs, pressure-retaining co: ponents important to safety
within the scot e of PESAR-35, the syster, qaality group classification with regard to
system and component Jcsign, fabrication, erection, and testing conforms to the
quality standard requirerents cited above and, tNref ore, is acceptable.

3.2.4 Seismic Classification

Criterian 2 of the Gereral Desig' Criteria requires that nuclear power plant strac-
tures, systeas, and co70nents important to safety be designed to ,othstand the
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effects of earthquakes without loss of capability to perforn necessary safety func-
tions. These plant features are those tnat will be recessary to assure (i) the
integrity of the reactor coolant pressure boundary, (2) the cap 3bility to shutdoan
the reactor and raintain it in a safe shutdown condition, or (3) the capability to

p' event or nitiqate the consequences of accidents which could result in potential
of f site exposures corparable to the guideline exposures of 10 CFR Part 100.

With respect to thase safety-related Westinghouse fluid systers and components,
including their supports, within the scope of RESAR-35, we have reviewed the seismic
classification to deterr.ine that those systems and conponents desianed to withstand,
without loss of function, the ef fects of a safe shutdown earthquake, have been
classified as seisric Category I items. These seisnic Category I fluid sysi.ers and
components are (1) the reactor coolant systen, (2) the e~ergency core cooling
system, (3) the residual heat re m al system, (4) the chemical and volume control
systen, and (5) portions of the fuel handling systen Excluded from this review are
structures and balance-of-plant fluid systems that interface with RESAR-35 fluid
syst e s and those portions of the PESAR-35 systens which are within the balance-of-
plant scope. These are identified in Table 1.7-1 and the appropriate sections of
PESA% 35. The safety and seismic classification of these structures, syste s, and

cor ponents will be reviewed for each application wnich references PESAR-35.

Syrters and corpanents im;;ortant to safety that will be designed to withstand the
effects of a safe shutdown earthquake and remain functional have been identified in
an acceptable manner and classified as seismic C3tegory I items in conforrance with
Peplatory Guide 1.29, " Seismic Design Classification, in Table 3.2-1 of RESAR-35.
All other syste and corponents that Fay be required for oper3tinn of the nuclear
stean supply systcm are designed to other than seismic Category I requirerenta
Included in this classification are those portions of seismic Category I systers

v.nich will not be required to perfccm a safety function.

We conclude that, for systems and components iv ortant to safety within the scope of
RESAR-35, the seis'ic classification conferrs to seismic Eategory I requirements ard,
therefort, is acceptable. The t' asis for acceptance is the conformance of the Westing-
house designs, design criteria, and design bases for systems and corponents irportant
to safety with the Corrission's re'plations as set forth in Criterion 2 of the General
Cesign Criteria, and to Pegulatory Guide 1.29, staff technical positions, and industry
standards.

3.3 Missile Protection Criteria

Criterion a of the General Design Criteria requires that systems and components icpor-
tint to safety be protected against the effects of nissiles generated both fror within
the containment (internally generated nissiles) and externally. The responsibility for
protection of safety-related systems and torponents is not within the scope of PESAR-35.
Therefore, our review was limited to identifying (1) the sources of internally generated
nissiles ar,d (2) the systens and co ponents to be protected from nissiles as interfu;e ,
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requirements. RESAR-35 does not irclude the design analysis and criteria used for
structures or barriers that will protect essential systers and components from
nissiles generated internally or outside the containment structure. We did not
incluJe turbine missiles in our review since the turbine place ent and its design
and operating characteristics, as well as overall plant layout and structural charac-
teristics, have to be considered in assessing turbine missile danage potential.
Si-ilarly, we did not include tornado-generated missiles in our review of PESAR-35.
Tt ef ore, applicants ref erencing RESAR-35 nust consider the ef fects of postulated
r issiles and provide the necessary protection to all safety-rela ted cor ponents.

We have reviwed the PESAR-3S systens and components to te protected fran nissiles.
The review included missile s?urces and internally cenerated nissiles associated
with corpenent overspeed failures an.1 nissiles that could originate f rom high-
pressure systen ruptures of equipment and systems within the scope of RESAR-35.

Section 3.5 of PESAR-35 describes the characteristics of postulated rissile which
r:ay occur inside the containrent from failure of equipment within the scope of the
RESAR-35 nuclear steam supply systen Trese missiles include control rod drive
mechanisn nissiles, valve bcnret missiles, piping temerature sensing element
assembly nissiles, reactor coolant ps p temperature sensing eierent nissiles,
pressurizer instrurent well missiles, and pressurizer heater nissiles. The character-
istics of these postulated missiles are identified as interface informati n to he
used by balance-of-plant designers in providing adequate missile protection.

We conclude that, for systems and components ir"portant to safety within the scope of
RESAR-35, the identification of RESAR-3S equipnent to be protected from missiles and
the description of the postulated missiles generated fron RESAR-35 equipment conform
to the Corrission's regulations and to applicable regulatory guides, staff technical
positions, and industry standards. Conformance to these requirerents constitutes an
acceptable basis for satisfying tne applicable require ents of Criteria 2 ano 4 cf
the General Design Criteria.

3.4 Protection Against D<namic Ef fects Associated with the Postulated Pupture of Pipinq

Criterion 4 of the General Design Criteria requires that structures, systers, and
components important to safety be appropriately protected against the dynamic ef fects
f rom the postulated rupture of piping.

We reviewed RESAR-35 to determine that the design will accorr.odate the effects of

postulated pipe breaks and jet impingement forces fron postulated piping system
ruptures. Westinghouse states that the criteria to be employed for determination of
the systems to be evaluated, the location and types of piping breaks which will be
postulated, and the protection measures against pipe whip for the reactor coolant
systen piping will be in accordance with Westinghouse Topical Report WCAP-8032,
" Pipe Breaks for the LOCA Analysis of the Westinghouse Primary Coolant Loop. '

Wt11W1
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We have reviewed and accepted WCAP-E032 by letter to Westinghouse dated Fay 22, 1974

for purposes of specifying pipe break locations in the reactcr coolant system piping,
Our approval is based on the finding that implenentation of the criteria specified in

WCAP-8082 provides a level of protection equivalent to that resulting from the applica-
t;on of the criteria of Pegulatory Guide 1.46, " Protection Against Pipe Whip Inside
Containment.

The validity of :he criteria contained in WCAP-8082 will be dependent on the dynamic
response of the overall reactor coolant systen as rounted and CJnstrained by the
component supports. Because the detailed design of the reactor coolant systen corpo-
nent supports may vary in actual plants incorporating the PESAR-3S nuclear stea supply
system, we will require that each applicant referencing PESAR-35 supplement the informa-
tion provided in PESAR-35 on the determination of the type of breaks costulated for the
reactor coolant systen piping. Each such epplicant will be requirec to demonstrate
that its specific reactor coolant systen component support designs lie within the
design envelope of WCAP-3082.

PESAR-35 covers only tne pipe break criteria for the reactor coolant loop piping.
Pipe break criteria for other high energy and nederate energy lines inside and outside
the containrent will be included in each plant application referencing RESAR-35.

For the reactor coolant systen, provisions for protection against the dynamic ef fects

associated with pipe ruptures and the resulting discharging coolant provide acceptable
assurance that, in the 2 Vent of the occurrence of the co"bined leadings imposed by an

earthquake of the ragnitude specified for the safe shutdown earthquake and a concurrent

single pipe break of the largest pipe at anj une uf the design basis break locations,

the following conditions and safety functions will be accorrodated and assured:

(1) The magnitude cf the design basis loss-of-coolant accident cinnot be aggravated
by potential multiple failures of piping.

(2) The emergency core cooling systen can be expected to perform its intended

function.

(3) ,ystems and components important to safety will be appropriately protected.

Westinghouse has provided as interface information the pressures and temperatures of
the fluids in systens within the PESAP-35 scope. In addition, they have identified the
RESAR-35 safety-related equipment which must be protected from the ef fects of postu-
lated pipe ruptures. The criteria and cesign bases that will be used to preclude the
consequences of postulated pipe ruptures will be reviewed for applications which

reference RESAR-35.

On the basis of our review, we conclude that the criteria that will be used for the

identification, design, and analysis of reactor coolant loop piping where postulated
breaks may occur const.itute an acceptable basis for meeting the applicable requirements
of Criteria 1, 2, 4,14, and 15 of the General Design Criteria. -, y g7-,
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3.s Seis,ic 00sion

Criterion 2 of the General Desiqn Criteria requires that systems and cceponents
important to safety be desigred to withstand the ef f ects of earthquakes W. reviewed

the PLSM-35 syste-s and corponents ir portant to saf ety to deternine their ability to
withstand the effects of earths akes.

3.5.1 Seismic Inout

We have reviewed and evaluated the seismic design input criteria that will be er ployed
by Westinghouse with respect to all se:sr:ic Category i syster and components witnin

the scope of RESAP-35.

The PESA--35 nuclear steam supply syster will be designed tc ,ithstand a maxirr.

herizontal ground acceleration of 0.4 tir es the no'',al ;r avita _ional acceleration at

zero period with groun! response spectra as specified in Fiqure 3. 7-l of ESM-35. In

addition, the buillirq design rust reot the followinq restrictions:

(!) Inc reactor building structure shall have maxi w zero period acceleration at the

operatinq deck of 2.0 tires the nornal gravitational acceleration.

(21 The reactor building structure shall have a naximun zero poriod acceleration
anplification at the operating deck of 5.0 tim e, the ra yimur: qround acceleration

et the site.

(3) Buildings atrer than the reactor taildinq ccntaining saf ety class equipr:ent shall
h3' e r:awinn floor ac colerations at zero s eriod at the highest floor elevation atv

whi cn Wee ti n';touse eq;i re en+ is located as n ecified in fiquro 3.7-2 of LE M P-35

The grnund response epectra and d rping values specified in I ESM-35 are consistent

with the recomendations of Lequlatory Guides 1.60, "Desiqn Pesponse Sr cttr? for
"eisnic Desir;n of ' iclear F ewer flants, and 1.61, "D m ing Valu m fer Seistic Desian
of Lclear Mwe' Plants.

W fird this infer-ation ad_ Nate to determine the acceptability of the N S M-35
>oisnic design Of the sites we have previously evaluated, appropiN tely % percent
r3d a sate shutdown e 2rthquak e characterized by a ra xir um horizontal around accelera-

tion equal to or less than 0.4 tioes norral gravitational acceleration.

6". tin 3hause will provide talance-of-plant desir:ners wi th respona coectra for all

upport points of tho nuclear steam sapply systen nipino and pri ary eqairr+nt suchc

ds the reaCter, reaClor Coolant pur;ps, stea7 generator, and pressurizer, 16 will

rewire that these response spectra envelop the respense spectra for the actal site

conditions and structures for applications utilizinq PL5h-

ma4, r.
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Conformance with the reconrendations of Regulatory Guides 1.60 and 1.61 provides
reasonable assurance that earthquake accelerations irposed on Category I systens and

components are adequately defined to assure a conservative basis for the design of
such systems and components to withstand the consequent seismic loadings. Corpli-
ance with these guides constitutes an acceptable basis for s3tisfying the provisions
of Criterion 2 of the General Design Criteria.

3.5.2 jeismic _ System and Subsys_ tem Analvs3

Modal response spectrun and time history methods for rulti-degree-of-freedom systems
will form the bases for analyses of all major seismic Category I systems and con-
ponents. Governing response parameters will be combined by the square root of the
sum of the squares when the modal response spectrum rethod is used. Corrective terms
involving double sunration of products of responses will be used for modes with closely
spaced frequencies.

Three corporents of seisnic notion will be considered - two horizontal and one vertical.
The total response will be obtained by the square root of the sum of the squares of the
three components for the rodal response spectrum rethod or by algebraic cor.bination at
each time step for the tire history method.

Floor response spectra inputs to be used for design and test verification of struc-
tures, systers, and components will be described in applications referencing RESAR-35.
Dynamic analysis of vertical seismic systr""s will be erployed for all systers and
conorents where dynamic a+plifications in the vertical direction are significant.
System and subsystem analyses will be perforced on an elastic basis.

For the case where a component or system is supported from two or nore locations with
relative displace-ents and different response spectra, it is cur position that where
the response spectrum method is used, the procedure involve two steps. First, a static
analysis rust be reade by considering the raxinun relative displacement between support
points; i.e., the design displacement is obtained by adding in an absolute manner.

Second, a dynamic analysis must be rade assuming no relative displacement between
support points by using the worst floor response sper.trum when the support points are
in the same structure or the enveloped floor response spectrum when the support points

are in separate structures Results from these two steps, static and dynamic, are to

be conbined in an ab: 0 lute ranner. For piping components, these results should be used
in accord 3nce with Paragraphs NB-3652 and NB-3CS3-1 of Section III of the ASME Code.

Westinghouse has stated that there will be no components in the RESAR-35 scope of

analysis which will be connected between buildings, and that the primary corporents of
the reactor coolant system will be supported at no more than two floor elevations. The
staff position on seismic Category I piping systems supported from two or more loca-
tions is applicable only to the reactor coolant system in RESAR-35 because this is the
only system in PESAR-35 where the systen piping is oithin the RESAR-35 scope. We will
apply this position on applications which reference RESAR-35 for all other seismic
Category I piping systems

f_N gC h3-7



Analysis for the case where a component or system is supported f rom two or more loca-
tions with relative displacements and different response spectra conplies with our
position and Section III of the ASME Code.

We conclude that the dynamic nethods and procedures for seismic systens analyses
proposed by Westinghouse provide an acceptable basis for seismic design of the reactor
coolant systen and all seismic Category I components within the scope of PESAR-35.

3.6 Mechanical Systems and Components
3.6.1 D,namic Analysis and Testig
3.6.1.1 Lvaluation

Criterion 1 of the General Design Criteria requires that structures, systems, and
corponents important to safety be designed, fabricated, erected, and tested to
quality standards com>ensurate with the importance of the safety function to be
pe r f o rmed .

We reviewed the RESAR-35 criteria, testing procedJres, and dynamic analyses to be
employed to ensure structural and functional integrity of the reactor coolant pipinq
system, r:echanical equipment, and reactor internals under vibratory loadings, including
those due to fluid flow and postulated seisnic events.

We reviewed the preoperational piping vibrational and dynamic effects testing progran
to be conducted during startup functional testing on reictor coolant system oiping,
corponents, and component supports within the scope of PESAR-35 classified as AS"
Class 1. The purpose of these tests will be to confirn that these components and
sunports have been designed to withstand the dynamic loadings fron operational tran-
sient conditions that will be encountered during service as required by Paragraph N3-
3622.3 of Section III of the A5ME Code. The ASME Code requires that the designer be
responsible, by observation under startup or initial operating conditions, for ensurinq
that the vibration of piping systens is within acceptable levels. Westinghouse has
connitted to perform a preoperational piping vibrational and dynamics testing program
in accordance with paragraph NB-3622.3 of Section III of the AS"E Code. The preopera-
tional vibrational testing of Class 1 auxiliary piping and Class 2 piping will be
reviewed in arplications referer.cing PESAR-35.

Since RESAR-35 provides a preoperational piping test program which covers only the
rcictor coolant loop and surge line piping, the testing program appropriate to all
other piping will be provided and reviewed on each plant application referencing
RESAR-35

We will require that the preoperational piping testing programs include development of
loads similar to those experienced during reactor operation and be consistent with

our positions concerning preoperational piping dynamics ef fects test programs.

Selected locations in the reactor coolant piping systen that will be subjected to
visual inspection and measurement (if needed) as performed by the piping designer
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during these tests must be provided. For each of these selected locations, the
allowable defl a tion (peak-to-peak) criteria that will Je applied to establish that
the stress and fatigue limits are within the design levels rust be provided. If
vibration is noted beyond the acceptant.e levels set by the criteria discussed above,
corrective restraints will be designed, incorporated in the piping systen analysis,
and installed. If, during the test, the reactor coolant piping system restraints
are determined to be inadequate or damaged, corrective restraints will be installed
and another test performed to determine that the vibrations have been reduced to an
acceptable level.

Proper functioning of safety-related mechanical equipment is essential to assure the
capability of such equipment to perforn protective actions in the event of a safe
shutdown earthquake. The dynamic testing and analysis procedures which will be
implenented to confirm that all seismic Category I recnanical equipnent will func-
tion during and after an earthquake of nagnitude up to and including the safe shut-
down earthquake and that all equipment support structures are adequately designed to
withstari seismic disturbances are acceptable.

Subjecting the equipr.ent and its supports to these dynamic testing and analysis
procedures provides reasonable assurance that in the event of an earthquake at the
site, the seismic Category I mechanical equipment identified in RESAR-35 will continue
to funct;on during and af ter the se snic event, and the cor,bined loading imposed on the
equipment and its supports will not nceed applicable codt allowable design stress and
strain limits. Limiting the stresses of the supports n , der such loading combinations
provides an acceptable basis for assuring that the design of the equipment supports
will withstand the dynamic loads associated with seismic events as well as operational
vibratory loading conditions without gross loss of structural integrity.

The RESAR-35 reactor internals structures are similar to those of Indian Point Unit 2
which has been established as tne prototype for a four-locp riant internals verification

i itial start-up. Differencesprogram and was fully instrumented and tested dJFing n

between the RESAR-3S reactor and that at Indian Point Unit 2 result fron the use of
17 x 17 fuel assemblies and the replacement of the annular thermal shield with neutron
shielding panels in the RESAR-3S design. These internal rodifications have been
analyzed and will be ccnfirmed by instrumenting the Trojar reactor which utilizes
17 x 17 fuel assemblies and neutron shieldinq panels. We wil, review the Trojan test

data to substantiate the acctptability of the uesign modifications. In addition,
applicants referencing RESAR-3S will conduct the confirmatory prefunctional and hot
functional testing exanination for internals integrity to fulfill the requirerents of
Regulatory Guide 1.20, " Comprehensive Vibration Assessment Progran for Reactor Inter-
nals During Preoperational and Initial Startup Testing.'

The preoperational vibration test program outlined in RESAR-35 will be used to verify
the design adequacy of the reactor internals under loading conditions that will be
comparable to those experienced during operation. The proposed combination of tests,
predictive analysis, and post-test inspection will provide adequate assurance that
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the reactor interaals can be expected to withstand flow-induced vibrations without

loss of structural inteority during their service lifetire. We will review the

preoperaticnal vibration test progran that will be submitted with the final design
ipplication in accordcnce with Regulatory Guide 1.20 for assurance that it constitutes
an acceptable basis for denenstrating the design adequacy of the reactor internals
i n satisfying the applic ble requirerents of Criteria 2 and 14 of the General Design
Criteria.

3.6.1.2 Conclusion

Except for the guidelines for corducting the visual observations which we will review
at the final design revieu, the preoperational vibration test progra, which will be
ccnducted during startup and initial op? ration on the reactor coolant piping systen,
restraints, components, and cor.ponent supports classified as ASME Class I within the

scope of RESAR-35, is acceptable. Irplenentation of the test progran will provide
adequate assurance that the piping and piping restraints of the syster have been
designed to withstand vibrational dynamic effects due to valve closures, pc p trips,
and other operating codes associated witn the design bisis operational transients. The
planned tests will develop loads similar to those experienced during reactor operation.
Compliance with this test progran constitutes an acceptable basis for fulfilling the
applicable requirerents et Criterion 15 of the General Design Criteria.

The conduct of the preoperaticeal vibration tests will be in conformance with the

provisions of Pegulatory Guide 1.29 and, therefore, will constitute an acceptable basis
for demonstratinq desian adequacy of the reactor internals, and satisfy the applicable
requirerents of Criteria 1 and 4 of the general Design Criteria.

The dynamic system analysis to be perforred provides an acceptable basis for confirring
the structural design adequacy of the reactor internals and unbroken piping loops to
withstand the combined dynamic loids of postulated loss-of-cnolant accidents and the

safe shutdown earthquake. Westinghouse recognizes the need to properly interpret all
potential dynamic loads for the design that can be developed for specific pipe rupture
loa 1s at specific lccations. The analysis will provide adequate assurance that the
combined stresses and strains in the corponents of the reactor coolant system and
reactor internals will not exceed the allcwable design stress and strain limits fcr the
materials of construction, and that the resulting deflecticns or displacerents of any
structural elenents of the reactor internals will not distert the reactor internals
geometry to the extent that core cooling nay be irpaired.

The methods to be used for component analysis have been found to be compatible with
those used for the systens analysis. The proposed combinaticns of corporent and
system analyses are, therefere, acceptable. The assurance of structural integrit3 -f
the reactor internals under postulated loss-of-coolant accident ccnditions for the rost

adverse postulated loading event provides assurance that the design will withstand a
spectrum of lesser pipe breaks and seismic loading events. Accomplishment of the
dynamic systen analysis constitutes an acceptable basis for satisfying the applicable
requirements of Criteria 2 a Ki 4 of the General Design Criteria. ,
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3.6.2 Analysis "ethods for Seisric Cat 9ery I Cogonents
3. f; . 2 .1 Eva1 2ation

Criterion 2 of the General Design Criteria requires that structures, systers, and
cor ponents important to safety te designed to withstand the ef fects of earthquakes

We na /c reviewed the HESA -35 infornation concerning design transients and methods of

analysis for seismic Category I corpenents. including those designated as Class 1, ?,

3, or corronent supports under Section III of the A5ME Code and compor.ent supports,
reactor internals, and c * ner corpo*nts not covered t.y the ASME Code.

W reviewed the list of transients to be used in the design and tatique analysis of
all CES',R-35 WE Code Class I components, comcenent supports. and reactcr internals
within the reactor coolant pressure boundary. Tho nunter of events for each transien+
are included in RESA -35 along with assurance tnat the nurter of load and stress cycles
per event have been and will be prccerly taken into _. n t . All desiqn transients

ach as startup and shatdown operations, power level chanqes, energency and recovery
conditions, Switching operations (i.e. , the startup or shutdown of one or nore ccolant
laws), control systen or other system malfunctions, corporent malfunctions, transients
resalting from single operater errers, inservice hydrostatic tests, and seismic event,
that 3re contained in the AS"E Code-required "Cesign Speci fica tiens" #cr the ccrponents
of the reactor coolant pressure boundary, are specified. All trarsients or combina-
tions of transients are categorized with respect to the olant oper atirg ccoditions
i fenti fied as "nor al, " upset, "eTerconcy, er f a ul te d .

I N Cd -35 transient conditions selected for e wipment fatigue evaluatien are based
an a ccr eervative estimate of the ragnitaje an' f relsenc y of the terrerature ando

c r ossare transients resul ting f r ' those conditions,

ne fini tMt the s sign tran;'ent"., plant conditions, and loadinq corbir.atiens speci-
fied provide an acupt3ble tusis f or th' design of the reactor coolant pressure
t,,ndary for all ccnditions and events excected over the service lifetire of the plant
and satisfy the renirrents of Criteria 1 A and 15 of the General Design Criteria.

We reviewed tho descripticns of the cer.puter programs that will be used in dynamic and

static analyses to Metemine the structural and functional integrity of seismic Cate-
y I ' " Codo ard non AS"E code ite-s and the analyses to deterairie stresses. The

devon control reasares were revienei to determine corpliance with kpendix B of Il

CR Fart 50. A t;rief description and tr,e extent of application of e3cn of these
cen ater programs are included in -ESM-35.

As reqaired by ,pendix of 10 CFR Part 50, we deternined that the a:Plicabilitj and

validity of the abcVe ccuputer programs have been shown by cre of the follcwing

rethods:
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(1) The computer progran is recognized and widely used with a sufficient history of
successful use to justify its applicability and validity without furtner denon-
stration by the applicant.

(2) The computer progran's solutions to a series of test problens, with accepted
results, have been demonstrated to be substantially identical to those obtained
by a similar program which meets the criteria of (1) above.

(3) The program's solutions to a series of test problens are substantially identi-
cal to those obtained by hand calculations or from accepted experimental test
or analytical results published in the technical literature.

Westinghouse employs an inelastic methcd of analysis to evaluate the design of safety-
related ASME Code Class I components, component supports, reactor internals, and other

non-ASME Code itens for the faulted plant condition (NB-3225 and App ^ndix F of the AS''E
Code). The design analysis or test rethods and associated stress or load allowable

limits that will be used in evaluation of faulled conditions are those that are defined
in Appendix F of the ASME Code.

We reviewed the inelastic stress and defornation design limits specified by Westing-
house for ASME Code Class I components, and for component supports, reactnr internals,
and other non-AS'4E Code itens, and the methods of analysis used to calculate the
stresses and defornations resulting f rom taulted condition loadings. We find these
limits and rethods to be acceptable.

3.6.2.2 tonclusion

The criteria used in the rethods of analysis th3t Westinghouse will employ in the
design of all seismic Category I ASME Code Class 1, 2, and 3 components and component
supoorts, and other non-ASME Code itens are in confornance with established tecnnical
positions a .d criteria described abcse.

The use of these criteria in defining the aoplicable design transients, corputer codes
used in analyses, aralytical methnds, and experimental stress analysis methods will
provide assurance that the stresses, strains, and displacements calculated for the
dbCVe-noted itens will be adequate for the design of these items. We, therefore,

conclude that the analysis methods for seismic Category I components are acceptable.

3.6.3 Cod _e Class 1, 2j and 3 Conponents, Connonent Surports, and Core Support Structures
3.6.3.1 Dis mssion

Criterion 1 of the General Design Criteria requires that structures, Systens, and
components impo-tant to safety be designed, fabricated, erected, and tested to
quality standards comr en urate with the importance of the safety function to be
per fo rred .
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We have reviewed the RESAR-lS information concerning the structural integrity and

operability of pressure-retaining components, their supports, and core support
structures within the scope of PESAR- 3 which are designed in accordan:e with the

rules of Section III of the ASME Code.

We reviewed the plant and corponent operating conditions, design transients, and
design loading combinations considered for each system that provides the basis for
the design of ASME Code Class 1, e, 3, and component support items within the scope
of RESAR-35 for all conditions jnd events expected over the service lifetire of the
plant.

The acceptability of the combination of loading conditions and design transients
applicable to the design of ASME Code constructed itens within a systen, including
the categorization of the appropriate plant an1 component operating condition for
each initiating event, such as the postulated loss-of-coolant accident and the safe
shutdown earthquake used with each loading cor.bination, are judged by corparison
with the recorrendations of RcgJlatory Guide 1.48, " Design Limits and Loading
Combinations for Seismic Category I Fluid Systen Compor.ents, and with approcriate
standards acceptable to the staff developed by professional societies and standards
organizations. The corresponding stress limits applied to the design of ASME Code-
constructed itens are specified in the appropriate subsections cf Division 1 of
Section III of +5e ASME Code. The need for more conservative stress limits for
active connonents and their supports are considered in the context and with the
other features of the operability assurance program.

The objectives in reviewing the loading combinations and stress limits employed by
Westinghouse in the design of ASME Code Class 1, 2, 3, and component support items
within the scope of RESAR-35 were to confin, that each of the plant operating condi-
tions have been included, that the loading combinations and design transients
applicable to the Jesign of ASME Code constructed items and tne categorization of
proposed operating conditions are appropriate, that the design stress levels associ-
ated with each imposed loading combination are low enough to provide adequate

rargins with respect to the structural integrity of the iten, anJ that for active
components and their supports, stress levels are considered in the operability
assurance program.

3.6.3.2 ASME Code Class 2 and 3 Components

All s3fety-related A5ME Code Class 2 and 3 systens and components within the scope
of RESAR-35 will be designed to sustain normal loads, anticipated transients, the
operating basis earthqiake, ;od the safe shutdown earthquake within design limits
which are consistent with those outlined in Regulatory Guide 1.48. The pecified

design basis tombinations of loadings of the safety-related ASME Code Class 2 and 3
pressure-retaining components in systens classified as seisnic Category I provide
reasonable acsurance that in the event that an earthquake should occur at the site
or other upset, emergency, or f aulted plant transients should occur during normal
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plant operation, the resulting conbined stresses irposed on the system components
wouid not be expected to exceed the allowable design stress and strain limits for

' the naterials of construction. Liniting the stresses urder such loading corbinations
provides a conservative basis for the design of the system components to withstand
the r:ost adverse co"binations of loadirg events eithcJt gross loss of structural

integrity.

The RESAR-35 design load corbinations and associated stress and deformation limits

specified for all ASvE Code Class 2 and 3 conpenents within the scope of RESAR-35
constitute an acceptable basis for design in satisfying Criteria 1, 2, and 4 of the
General Design Criteria and are consistent with our positions.

3.6.3.3 Analytical and Empirical "ethods for the resign of Pu ps and Valves

The operation of certain pumps and valves is relied upon to shut down the plant or
-itigate the consequences of an accident. These are terred " active" pumps and valves.
Certain of these active pumps and valves na, be required to function coincidentally
with the postulated accident or event. Other active Jrps and valves may be required
to function only af ter a postulated accident or event has occurred. We reviewed the
procedures for denonstrating the operability of active cuns and valves within the
scope of RESAR-35 during or af ter postulated accidents or nitural events.

The objective ' cur review of the pug and valve crerability assurance progra" was to
detemine whether the program will assure the enerability of a corponent which is
required to function to sh;t dcwn thc plant or mitigate the consequences af an
accident.

The operability assurance program proposed by Westinghouse applies to active rcps and
valves in seisnic Category I systens within the scope of RESAR-35 including those which
nay be classified as AS"E Code Class 1, 2, and 3. The program .ill demonstrate the

ability to withstand postulated seismic lo d in crbination with other significant
loads without loss of structural integrity and to perforn " active" functions , such as
Anp operation and valve opening or closure, when a safe plant shutdown is to be
ef fected or the consequences of an accident are to be mitigated. The corronent uner-
ability assurance procedures specified by Westinghouse ccostitute an acceptable basis
for meeting the requirenents of Criteria 1, 2, and 4 of the General Design Criteria as
related to operability of A9'E Code Class 1, 2, and 3 active valves and ASPE Code c. lass
2 and 3 actise pers.

3.6.3.4 Fressure Pelieving Devices

The design criteria for the installation of the FESAR-35 pressure-t elieving devices
are not within the scope of RESAR-35 and, therefore, findirgs as to acceptability
will be made during our review of individual applications referencing PES AR-?S.

711184 JtH52
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3.6.3.5 Component Support Design

The primary systen conacnent support design nust provide adeqJate margins of sa<ety
under all plant operating conditions. The supports included within the scope of
RESAR-35 are described in Table 1.7-1 of PESAR-35.

The acceptability of the corbinations of loading conditions and design transients
applicable tn the design of component supports within a system, including the
categorization of the appropriate plant and conponent support operating conditicn
for each initiating event, such as the postulated loss-of-coolant accident and the
safe shutdown earthquake used with each loading combination, were judged by compari-
son with the recorrerdations of Regulatory Guide 1.43 and wi th appropriate standards
developed by professicnal societies and standards organizations that are acceatable

to us. The corresponding stress limits applied to the design of component supports
will be as specified in Subsectico NF of Division 1 of Section III of the AS"E Code,

ln addition, for the corpcnent support tnat af fects the operability requirenents of
the supported componer.t, defornation limits were also specified. The deformaticn
limits for active component supports sill be compatible with the operability require-
rents of the companents supported. In establishing allowable deforriations, the

possible movements of the su,, pert base structures were taten into account.

The objective in the review of component supports was ta determine that adequate
attention has been given the various aspects of design and analysis, so that there
is assurance as to support structural integrity and as to operability of active

components that interact with component suppcrts.

The specified design basis loadins combinations used for the design of safety-
related ASME Code Class 1, 2, and 3 component supports in CESAR-35 systers classified

3eismic Category I provide assurance that in the event of an earthquake or ana.

"u p se t ,' "erergency, or "f aulted" plant transiert, the resulting conbined stresses
" posed on system components will not exceed allowable stress and strain limits for the
materials of construction. Limiting the stresses under s;ch loading combinatinns
provides a conservative basis for the design of suoport coroonents to withstand the
rost adverse conbination of loading esents without loss of structural integrity or
supported component operability. The design load corbinations and associated stress
and defornation lir.its specified for ASME Code Class 1, 2, and 3 component supports

constitute an acceptable basis for satisfying applicable portions of Criteria 1, 2, and
4 of the General Design Criteria.

3.6.3.6 Interfaces

Westinghouse has delineated in RESAR-3s the responsibilities between Westinghouse and
the balance-of-plant designer for nechanical components, systems, and testing orocedures.

We find this delineation consistent with what is done for custon plants End, therefore,

acceptable.
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Westinghouse has connitted to furnish the balance-of-plant designer with necessary
interface information in accordance with our positions. We find these connitments

acceptable.

Westinghouse's delineation of responsibility and connitrents to furnish interface
inforration will assure that the integrated plant design is within the design
envelope of RESAR-35, thus achieving compatibility between the nuclear steam supply
systems and components and the balance-of-plant design.

3.6.3.7 Inservice Testing of Pumps and Valves

To ens;re that all ASME Code Class 1, 2, and 3 puq :nd valves within the Westing-
house scope of responsibility will be in a state of operational readiness to perform
the necessary safety functions throughout the life of the plant, Westinghouse has
connitted to design the pumps and valves within the scope of RESAR-35 such that a
test program will provide baseline preservice testing information and a periodic
testing schedule.

Westinghouse has conmitted to provide the reference test data specified in Subsections
IWP and IWV of Section XI of the ASME Code for pumps and valves within its scope of
supply.

Compliance with these ASME Code requirements constitutes an acceptable basis for
satisfying the applicable portions of Criteria 37, 40, 43, and 46 of the General

Design Criteria.

Each utility application referencing RESAR-35 will be required to provide a program to
include reference data for pumps and valves procured outside the scope of RESAR-35, and
the utility will be required to implerent an inservice testing program covering peri-
odic testing of pueps and valves for the life of the plant in accordance with Sub-
sections IWV and IWP, respectively of Section XI of the ASME Code.

3.7 Seismic Qualification of Category I Instrumentation and Electrical Equipent

Criterion 2 of the General Design Criteria requires that structures, systems, and
components important to safety be designed to withstand the effects of earthquakes
without losing their capability to perforn their intended safety functions.

The proper functioning of essential instrunentation and electrical equipment in the
event of a safe shutdown earthquake is necessary to initiate pt otective actions
including, for example, the operation of the engineered safety features.

Westinghouse has stated that the required seismic tests will conform to the procedures
as specified in the Institute of Electrical and Electronics Engineers (IEEE) Standard
344-1975, " Guide for Seismic Qualification of Class I Electric Equipment for Nuclear
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Power Generat'ing Stations. A complete listing of the instrum ntation and electrical

equipment within the scope of PESAR-3S is found in Table 1.7-1 of RESAR-3S.

RegJlatory Guide 1.89, " Qualification of Class IE Equiprent for Nuclear Power Pleats,
provides that in the case of applications for which the safety evaluation report issue

date is July 1,1974, or af ter, the qualification of Class IE equipr:ent take .r.to

account aging and environrcntal ef>ects as specified in IEEE Standard 323-1974, "IEEE
Standard for Qualifying Class IE Equipr.ent for Nuclear Power Generating Stations."
Westinghouse will conduct seismic qualification tests for all equipment after pre-
qualification in accordance with IEEE Standard 123-1974, including the Nuclear Power
Engineering Connittee position statenent of July 24, 1975, for aging and environ-' ental
effects. The seismic tests will conform to the procedures as specified in IEEE

Standard 344-1975, which will account for nulti-axis and multi-fr equency ef fects of
seismic excitation and fatigua effects caused by a number of operational basis earth-
cu3ke events.

Westinghouse has subnitted Tepical Report WCAP-8587, " Environmental Qualificatien of
Westinghouse NSSS Class IE Equiprent.' This report describes the Westinghouse program
for der.onstrating the environmental qualification of instrurentation and electrical
equierent important to safety. We are currently evaluating the test methods and
procedures to be adopted by Westinghouse as described in WCAP-8587 to satisfy the
objective of IEEE Standard 323-1974 with regard to the environmental qJalification of
instrurentation, controls, and electrical equipment ir,portant to safety.

We ccnclude that the comitments made by Westinghouse will facilitate the development
of a seismic qualification testing program which, when irplemented for presently
available seismic Category I instrumentation and electrical equiprent, will provide
adeauate assurance that such equipment will function properly during the excitation

from vibratory forces imposed by the safe shutdown' earthquake and under the conditions
of post-accident operation and are, therefore, acceptable.

3.8 Environmental Design of Pechanical and Electrical Ecuipment

Our evaluation of the environnental design of mechanical and electrical equiprent is
discussed in Section 7.6.1 of this report.
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4.0 PEACTOP

4.1 Sumnary

Criterion 10 of the General Design Criteria requires that the reactor core and

associated systems be designed to assure that specified acceptable fuel design linits
are not exceeded during any condition of normal operation, including the effects of
anticipated operational occurrences. We have reviewed the information provided in
PESAR-35 in support of the prcpused reactor desicn Osr evaluation is contained in
the following sections.

Tru RESAR-35 nuclear steam supply systen is designed to operate at a therral rower
rating of 3425 regawatts with suf ficient -argin to allow for transient operation and
instrunent erecr without causing damage to the core and without exceeding the pressure
settings of the safety valves in the coolant systen. The core thermal power level
will be 3411 re';awatts. The 14 regawatts difference is the net contribution of heat
to the reactor coolant s / sten f rom the reactor coolant pun ps.

The core will be cooled and noderated by light water at a pressure of 2250 pounds per

'quare inch, absolute, in the reactor coolant syster The reactor coolant will
contain boron as a neutron poiscn. The concentration of the baron will be varied as

required to control relatively slow reactivity changes including the Ef fects of fuel

burnup. Additional borori, ;n the forn of burn 3ble poison n>ds, will be employed in

the first cycle to est3blish the desired initial reactivity.

4.2 Mechanical Desinn

0.2.1 Fuel

4.2.1.1 Descript_ ion

The fuel asse-blies will consist of 264 fueled rods, 21 quide thimbles, and one

instrumentation thimble arranged in a 17x17 array. The instrumentation thirble w'il

be at the center of the assemblies and will facilitate the insertion of neutron
detectors. The guide thirblas will provide channels for inser ting various reactivitf

controls. The fuel rods will contain uraniu' dioxide ceramic pellets herr eticallj

clad in Zircaloy-; tubes supported at both ends by stainless steel fuel assembly
nozzles Alignment and transverse sracings will be naintained by eight spacer arids
spaced unifornly along the axis of the a sser bl y.

All f uel rods will be internally prepressurized with heliun during final welding to

nininize cladding corpressive stresses during sersice. The level of prepressuriza-

tion is designed both to preclude any claddin-] tensile stresses due to a net internal

pressure and to preclude clad flattening. The specific level of crepressurization
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will be dependent upon the planned fuel burnup and will be detemined for the final

design.

The fuel asser bly design (17xl7 array) is mechanically similar to the previously
used Westinghouse fuel assembly (15xl5 array). Those rechanical aspects which
dif fer are indicated in Table 4-1 of this report. The differences are essentially
geometric and will result in a lower linear power density and other increased safety
rargiu for the 17xl7 fuel assembly.

The evaluation of the Westinghouse fuel mechanical design is based upon mechanical
tests, in-reactor operating experience, and engineering analyses. Additionally, the

in-reactor performance of the fuel design will be subject to the continuing surveil-
lance programs of Westinghouse and individual utilities. These programs provide
confirma tory and current design performance information.

.

4.2.1.2 The mal Performance

In our evaluation of the thernal perforr.ance of the reactor fuel, we assume that

densification of the uranium fue, pellets may occur during trradiation in power

reactors. The initial density of the fuel pellets and the size, shape, and distri-

bution of pc res wi thin the fuel pellet influence the densification phenonenon. The

ef fects of densification on the fuel rod will increase the stored energy, the linear
thernal output, the probability for local power spikes, and the thermal resistance
of the radial gap.

The prinary ef fects of densification on the fuel rod nechanical design analysis are
manifested in calculations of fuel-cladding gap conductance and time-to-collapse of
the cladding. Tine-to-coliapte calculations predict the time required for unsup-

ported cladding to becone dirensinnally unstable and to flatten into an axial gap
caused by fuel pellet densification. Gap conductance 71culations predict the

increase in thermal resistance due to npening of the fuel-clad radial gap.

TFe engineering methods to be used by Westinghouse to analyze the densification

effects on fuel thernal performance have been previously subnitted to the staff and
ressewed. The retnods addressed include testing, mechanical analysts, thermal and
hydraulic analyses, and ac ident analyses. The results of our review are reportad
in " Technical Report on Densification of hstinghouse PW4 Fuel" issued on May l'.,

1974, and in our evaluation of Vestinghouse Topical Renort WCAP-8185, "Peference
Core Report 17xl7," in a letter to Westinghouse dated July 26, 1974.

The Westinghnuse predictions of uranium dioxide densification are founded entirely
upon empirical correlations. The data employed by Westinghouse were obtained from
the examination of Westinghouse fabricated fuel irradiated in comercial power
reactors. The values of the correlation parameters are both typical of the Westing-
house fuel fabrication process and independent of the fuel assembly dimensions. The
Westinghouse predictions are conservative relative to their data. We independently
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TABLE 4-1

_ FUEL MECHANICAL DESIGN COMPARISON

Westinnhouse Westinahouse
Design Parar.eter PIMI3F TypicWOMition Fuel

FUEL ASSEMBLY

Rod Array 17x17 15x15

Number of Fueled Pods 264 204

Narter of Spacer Grids B 7

Number of Guide Thimbles 24 20

Inter-rod Pitch, inches 0.496 0.563

Average Thernal Output

(4 loop), kilowatts per foot 5.4 7.0

FUEL PELLETS

Density (theoretical), percent 95 9"

fuel Weight / Unit Length
(per rod, not asser:bly),
pounds per foot o._64 0.462

FUEL CLADDING

Cutside Radius, inches 0.187 0.211

Thickness, inches 0.0225 0.0243

Radius / Thickness Pa tio 8. 31 8.68

enm4(1110, - 7;30-n,I )'
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assessed the Westinghouse analysis of densification effects by comparing predictions
tc data from the Saxton exoerin< ental pressurized water reactor. We conclude that the

frethods to be employed by Westinghouse will consider the effects of densification in
the reactor fuel assemblies in a runner which adequately describes the fuel behavior
and are, therefore, acceptable.

4. 2.1. 3 Mecnanical Performance

Al t hough limited operating experience exists on 17xl7 fuel assemblies, substantia'ly
all of the in-reactor operating experience nith ';estinghouse fuel rods and assenblies.

is applicable to the RESAR-35 fuel design since toe 17x17 fuel assembly is a slight
mechanical extrapolation from the 15xl5 fuel assembly. The current use of similar
fuel rods and assemblies has yielded operating experience that provides confidence in
the acceptable perforrance of the RESAR-35 fuel asserbly design. The range in design
paranters for which in-reactor experience is specifically applicable has been tabul3t-
ed in Table 4-2. By the ti*e a RESAR-3S nuclear stean supply systen has been con-
structed, there will a significant additions to this experience. The asser:blies

referred to in Table 4-2 have been irradiated for up to six years and have had peak
exposures of 30 gigawatt days per me. - tonne, totaling core than 70 million regawatt

hours of power generation.

During this power reactor service, a small fraction of the fuel rods have experienc'd
defects. However, there has been rm instance where cladding defects have threatened
either the plant or the public safeif . dding defects were caused by excessive
manufacturing impurities, excessive coolant cross-flow velocities, and fuel pellet
densification. Excessive nanufacturing ir' purities have been eliminated by rodifications
to the manufacturing procedures and cross-flow velocities were reduced by modifications
to baf fle joints. bensification effects are discussed earlier in this section. The

fuel related ncdifications required adjustrents of design limits rather than a rechani-
cal redesign of the fuel assembly.

Confidence that the rechanical characteristics of the RESAR-35 fuel assemblies are
predictable is ennanced by the results of out-of-reactor rechanical tests. Although
nost of the current results are from tests on typical 15x15 fuel assemblies, we expect
the rechanical behavior of the 17x17 fuel assenblies to be similar since the 17x17
fuel assembly is only a slight mechanical extrapolation from the 15x15 fuel assembly.
Topical reports describing the tests and analyses that have been performed by Westir.g-
house on the 17xl7 fuel assemblies are listed in Table 4-3.

We have reviewed Topical Report WCAP-8278 and have determined that it provides an

acceptable basis for demonstrating that the design of the 17x17 fuel assembly is
adequate to withstand the effects of flow irduced vibration under normal operating and
trans.ent ccnditions. Our final approval of this report is awaiting only the confirna-
tory results of the post irradiation surveillance program at Trojan. This catter is
discussed further in Sections 3.6.1.1 and 4.2.1.4 of this report.
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_ TABLE 4-2

P AN">E CF CESIGN PARA.uETEP E XPERIF'.CE

Pa rame te r Range of Power Peactor E,iperience

Fuel Rod Array 14 x 14, 15 x 15, and 17 x 17

Rods per Assembly 179 to 264

Guide Thimbles per Assembly 16 to 24
Assertly Envelope, inches 7. 76 to E . 4 3

Inter-rod Pitch, inches 0.563 to 0.463
Plenun Length, inches 3.27 to 6.69
Prepressurization, pounds per square

inch, absolute 14.7 to oser 400
Diamotral Gap, inches 0.0065 to 0.0075
Spacer Grids / Assembly 7 to 9
fuel Colurn Height, inches 120 to laa

TAELE 4-1

GENEDIC DERIG'. EVALUATICN TOPICAL pef 0 PTS

Tests '. Analysis Tepical Report Titles Topical Report Number

Hydraulic Flow Test of the 17xl7 Fuel Assembly WCAP-8278

An Evaluation of fuel Pod Eowing r.'C AP -8 34 6

Ef fect of a Bowed Rod on DNB WCAP-8176

17x17 Design Fuel Rod Cehavice During Sir,alated

Loss-of-Coolant Accident Conditions WCAP-8239

Safety Analyses of the 17xl7 Fuel Assembly

for Combined Seismic ar.d Loss-of-Coolan+

Accident WCAP-8236

fuel Poa Bowin9 WCAP-8691

Revised Clad-Flattening Model WCAF-8377

es t e -no( A .L..A O4 '
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The consideration of fuel red bowing in the 17xl7 design was previously analyzed by
Westinghouse and documented in Topical Peport WCAP-8346. The topical report de-

scribed an analycis of rod bowing based spor, deliberation ot the potential rechanists
causing fuel rod bowing. The analyses were rigorous and corpatible with tN, ivailable

data. The methodology of the topical report was approved with the require ~ that

observations of fuel rod bowinq in rodified fuel assemblies (rod-off-botton) sub-
stantiate this c:ethodology. Subsequent observations, however, indicated that the

magnitude of rod bow was underpredicted.

Consequently, Westinghouse has reassessed its analysis in linht of this rew inforra-
tion and has documented its findings in Topical Report WCAP-8691. In this report,

Westinghouse has documented its rod bowing experierice to date which is based upon
the inspection of 27 different regions of fuel (about 25,000 fuel rods) including
r: ore than 70 asser blies at burnups beyond 27,000 regawatt day" per metric tonne of
ura n ium This experience has demonstrated the exposure (burnup) Gependence of rod
bcuing.

We have completed our revies of WCAP-Mgl and have concluded that with the ocdifica-

tions dascribed in our " Interim Saf ety Evaluation Report on Westinghouse fuel Pod
Ecuing,' dated April 1976, WCAP-E691 provides acceptable methods for predicting the
ragnitude of fuel rod bowing and for evaluating power density thances due to local
changes in moderation. The af fect of rod bowing on departure from nucleate toiiing
is discussed in Section 4.4.1 of this rescrt.

Seismic If fects and vertical loads from postulated double-ended hot and cold leg
breaks during the postulated loss-of-coolant accident were analyzed in WCAP-8236.
We fo nd this analysis acceptable. However, West'nghouse subsequently postulated a
new a,ymetric hydraulic horizont3l load cauv b/ a postulated pipe break within
the ciological shield. Westinghouse has performed a prelirinary analysis which
indicates that the fuel assemblies will be able to acco modate this load. We con-
clude that this is acceptable for the prelininary design review stage. We will
review this matter for individual applications referencing RESM-3S at the firal

design review stage.

Ali of the other topical reports listed in Table 4-3 have been re/iewed and approved.

1.2.1.4 Fuel Surveillance

Perforrance of the fuel during operation will be indirectly ronitored by reasurerer.t
of the activities of both the prinary and secondary coolant for comr'!ance with
technical specification limits. Unsite surveillance n rr. ally includes examinations
of fuel red integrity, fuel rod and fuel assembly dimensions, alignrent, and
surface deposits.

For new fuel designs for which there is no operat.. g experience, we require that a
supplemental fuel surveillance progran be conducted. The supplenental fuel surveillance
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.

i l) Ire pn,,,ca, c d hsign arran ;cwnts of all reac+cr i"t e rr il s structurt2 ,

corporents, asse"blies and sistr 5, including tr e annor of Ecsitic.nir 4

securina such items aithin the reactr;r pressur, sessel, the 'nr er of r et ,i d i'

for aci31 anJ lateral retention and 30 ,; ort of the intor Ils as m blies "*

ther ilccocorents, and the anner of accorr oda ting dire r si3nal chances 1,e e

and other effects

(2) The design. lo3 1ing ce"jiticns that .will proside the basis f or the 9 sign of the
read or in terr-il s to sus t a i n r,o rtal opera tion , anticipatnd operaticMI c_ ,r-

rentes, ?nstulated accid nts, and 3eismic events including all co biratiu +

desian loadings that will N accounted for an tre dosign of tte core su;'icrt

tructure, such as cperating pressure di f forences 3rd trerr al ef fects , eismic

loads, and transient pressure loads associated wi' postJla ted icss-of-coolant

accidents.

(3) Each corbination of design loadings categorized with re s r'e c t to to "r3r al,
" upset,' "e ergency, or "f aul ted" rmndi tion as defined in Sec tion 111 of tho
ASVE Codc and tra associated desi stress intensity or deforr ation limits.s

The design laddirgs include the safe shutdown eartNuake nd overating basis
earthr;uak e loads.

(4) The design bases for the rechanical design c the reactor sessel i n te rna l s
including linits such as n'axirun allow 3ble stresses, deflection, cycling, and
fatigue limits, and core rechanical and therral restraints f c positionirq a r,d
holddown purposes
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Additional discussion of the design of the reactor pressure vessel internals can te
found in Sections 3.6.2 and 3.6.3 of this eport.

stin W us< ha s c o '.i t ted to P r f c r- a dym" 1c ; s t e anal sis of ti , reactor interra:r

and of the bronm and unbroken pi;-in; loops. it.is anal ysis will hc provid?d with tn

fin 31 design. T he d,n? ' ic sys te an a l ysi s will be perf arr t to provido an ac m tablo'

basis for confir!'ing the structura! design 3 9q .:1cy of the rea c to r int-rn315 OM 'Fe

a broken piping lec; > to wi th ,tand the cot bined dynar:ic ef f ec t s o f the postulated
ot turr erco of a loss-of-coulant at.cident and a sa fe shutdawn e 3rthq J e.

Wo hne revle.ed the analytical rethods described in REST,P- 35 and firid t hat the,
will crovido adeGaate assarance that the cc::bined st resses ard strains in t' e

c or ;>or en ts of the re 3c tor coolant n ste and reactor internals sill not orceed tb

a,lo,.ablo design limits for t he r.a te r i a l s o f constrscticn as specified in i,.ndir I

to "ection ill at the * "[ Code. W also fird that the rUsult1nl deflecticns *

disclacm ents of any structural eletents of the re.c tor in terna l s .vi l l not distort

the , aatter internals co;etrv to tN e x t% t that core toolin', can be ir pa i re d
-

The assurance of structural integrity OT t% ccMtor in ternal s ,mder the postulated
afe not1 Dan earthq a h and the most sovere loss-of-coalant accidont c endi tioni

provides auded confidence that tu dosiin can be e pected to withstari a spectr> of
lesser pipe breaks and seis'.ic loading cer binatic s

.i ccr: ludo t',a t tno use of tha pre; nsed analjtical temnig es will res;lt in an
accept 2ble structural desino far tr o roactor internals , and corsti tutos an accept-
able tasis for satisfyir : require vnts cf Criteria 2 and a of the Goneral*

Design critoria.

Iha design procedares and criteria that < stinutouse will use fer t*e rt

internals conform to established technical prccedures, positicne stanfar and, ,,

criteria that we find acwtable.

The me of the specif ied design transients, design loadino , and combir.ations of
loadings as applied to the c.esign of tFo reactor internals structures and cccperents
will provide reasonable assurance th3t, in the event of an earthquale or of a systen
upset or faulted condition transien t Orirm norral plant cP ration, the resultinq-

deflections and associated stres,es irrosed en the structure' and corponents
involved will not exceed A9'E Cod > allowable s tresses and def or~ ation limits for the
raterials of construction. linitinq the stresses and deferrnions under such

loading cochinations provides an acceptable basis for the design of these structures
and corporonts to withstand tFo riost adverse loading events which have been postu-
lated to occur during the service lifetire without loss of structural integrity or
irpairrent of function. In addition, the design protodares and critoria to be used

by Wostinghouse in the design of the reactor internals constitut"; en acceptable
basis for satisfyirg the applicable requirerents of Criteria 1, 2, 4, and 10 of the

General Design Cri teria. PS 3 9 ,,
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aint lam _e ut the 1"te ;ri ty of the ren' ar ses sel internal <. in seri ce isTr t s

es<<ntial to => ure that all r eacter f uel ass (I blies re-ain in ;; l a c e . Frc; er pl he-
e n t r. t fuel 3sse'Llles is r,ece ssa r / to , e rni t uni: paired cier3 tion of tne cJntrol
rad asst ~Llies fnr safe reacto oper3 tion and shutdcwn. To c uluate the aceg acy of

we revie ec. the 'aterials selection ed car ;'a t i b i l i tj , fabrica-t he pec; osed des ign, .

Westin 7 % e.tent of testing broicsed btion cc'trols, .ind t'* f+

h)ve revie.ted the a je ;ncy an j w ; * 't il i t , of tLe r a ttrials <,ecified for the.n

lcaer core su;; o t str cture includin, t', carc L;a r rel , re ut ron s hi el d 11 as se" bly ,

car e Lit fle, l o..e r c o re plate and cort s a; ;' a r t s , the u; pt r t o rt su port structure

includir , de* su,,urt olate, Lca sectic' up;'er co n plate, su : crt calu n,
,

in-rire instra er+ation S LL ;'o r t. structure.and uuide tu!( .se clies ani *'

v.tstin gnuse his ide-ntit1<:d Lj s'ge c i f i ca t i on tFe 'aterials ced fer ce struction of
tit cr ;onent, ta,e Jetere'ir.;J ttat these a terials : eet tre requircr t n t , a t-

attrial that will be a-j i s I,i c. c t icf,s 11 and . ! ! c f t', .': S je n r ;or :

Ju* stainle' . teel. I t.t t31ts u dane! ;,ir s w i l l L.. f abrica ted tr ' ,c 31L

stainiet s steel, enect fur t he r3di31 s ,. t iej bult J1ct aill be fabricatcJ

fro ht mel 751 All ' a terials inat ..i l l be u c d 1 r the reactme u s _> l 'nternals
"'

c on f or: ance eit> tne re yire nts ut ,trdir 1ectior III uf + e .' +
arc '-

.H

iijajl cold c rL in a;>+enitic mtainless sttcl is kru.e ;3 a ;ce l e ra tt n3t.r rr0-t
3

f eld strer. tni
sien m <; res ,im, c ol d :r k ir + e r: of increase d yield < trr e Sth, a,

of M,1 ' ;:o onJs,i' sq ,3 re ir a f or ! pes 3;. arj 3it stal'itss steel corres; nj

ha ',
,

j r. j lr s5 + n 3 r, J ; e rcc r t,.+u r.. idv3] cuid . ri c;r e 3 t e r tr3n [Ln i. C rc- * .s

sc u i r( ir 2 1s a conser sa ti se c ri toricriseleute. a vield stren ;tt o' _ L cu . r, '

+,:r t* s m of cold ,uritj 3;s teni tic sta init as stcel 1r 11 t .3ater r eact;r internals
I' 1 c:ntrel i ;used on !Fe L2t of old t.crLej stainles< ,teci # 11 pru,1je act ;a ttr

-

p r. - t e; '. i c n Jarin rcactor c; era tico -ce co-11tisi whico ca ;ld Ic 3d t a stres ' cr-

J lois at re3ctor internal structor31 inte y it,.rtsian of tre ;aterials 4-

in tr ( rea;+cr vessel inttrn3 uTr c>nij c.tainless > teel Laterial that .,ill te u s- 4

wit' jicld strength greater ttan 9],r00 pounds per square inch is tL I,; e , .

cure r.oldjawn spring. i a.e.cr, s i r;n i f i c a r.t c r w .re +

talni , steel used tc, * ,

is constfered to Lt i, s s i tzl e fer tt .s cte; ener.t cons i dori r tu strev statt an'
r

'* t de L sepo,, Lle flaw size. I care hold t.m sp ing it acceptable M s * v: o .

nor',alizing tne :aterial f ro 17 75 to lE. s A. met13U, whicn requires r;,encnir] or
Fa venheit and a ninim,- te , erin 3 ter gerature of 11 3 deger. , Farrenreit fo- m .'+

.

hour, in order tc mininize susceptibility ta stres - orre,icn craciir i+ t r.e r i te r i a l .

, , + ccncluS that t 6 is natcrial will be co , a tible with the reactor ccalant anu is
arte;-table for this ne.
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n1 staff. Inis evi6 < r lbl( >Ji .nc t'u t t '' e 'aterials ar ! C ': ' tr.i i
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IM u -. e r 11 -r i a l s p rc .e-*
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cc olia e oith th aire",n: c' ri+eria i 14 . ' tFe o < il esio (riteria.
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Pi r' ll .stt"
'

. I a l..a t i <1 1

.

cactor "
sto, s Gy , , t e- will t e cc< vlie: h.

<> tre < . ,,

err nent J, , , c r e
ce a s ti . g .1 c ! . te, tr ol asserblies, tu a r, o vic, .h,

a r r a t l .. m i ., ,>> tre > * * i nl y in th initial cere, arl 'aricac.' a
, a. , s.

olale che -icii restr on af sc r: %e re ntor o 'trcl Eyste~ will ditcc' trr
e

tentrol re! Jrie "ethanis c tc 1,, stet, hold, nitrjra , or tri;: tre red cluste r

control asse rlies The (ne"ical ord ,alure central sistr will pro, rather

rean: nf reacti it', ccnt'cl by i.a rf ng t he c er -t en t ra ti on of tocic ac11 in *re

ccolant to effect relitively slow re1ctivity cnanges.

Ire control rc* systen aill cGnsi~;t of 53 c1 A te.c of full len ;th ro 'c and nich*
( l a r. t e r < of art length r o d ., to shape the re ntar pec or j i s t r i t a t i o n a r.1 to o r ;rn-,

sat' f o r c ha r r,n s i n re utivity resalting fr;" fu"1 t ensp- Each cluster aill h1ve
N atqor ter ro t 3 f aster e j at tre top end to a corr.cn crider assert >ly. TM aLetrLer

"aterial that will t e useJ in tb control rods is a silver-irdium rad.iun allo /
which is " black" to thernal n m trens ard in addition, nis a resonance absorp* ion
capability which increasrs its worth. The alloy will te in the forr of extrvrd

re's sealed in stcinlev steel tubes.

The full length od clustcr ccntrni assentilies will t e livided into two groups -
cnntrol and stutdown. The control group will cor ponsate for reactivity changes dLe
to variations in cierati q coniitions of the rtictor, suc h as power and ter pera ture
variations. The centrol an1 shutdov.n aroups will provide adequate shutdown m qin
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(1.6 percent rexti sity) in the event of a reactor trip. Shutawn mrgin is defined

as the ac ount by which the core will be subtritical at hot shutd%n i f ali rod
cluster control asse-tlies are tripped, assuning that the ni<; hest worth asser bly
remins fully withdrawn and assuming no thanges in xenon or baron concentratien er
part length rod cluster control asserbly positicn.

Tho anaally controlled part length rods will te designed to control the axial
neut ron f lu< sha; e and axial xenon oscillations should they occur Pestrictions cn

the use of the part length rods are discussed in SectiCn 4.3.1 of this report.

The soluble tsoric acid neutron absorber will be varied to control long tern reac-
tiviti changes resultirg f rr , f uel depletion and fissicn product build;p, cold to
hot Zero pcwer re3ctivitj cnarge, re3ctivity cringes produced by interrediate-tern
fission products such as xencn and sa'arium, and barnable coison depletirn.

For the PESAR-3S accident analyses, a ccnservative rod drop ti-e of 2.1 seconds to

r5 percent insertion has been u ed. This tire is based on tests corducted at thee

W stinghouse Test Engineering Laboratcry in the C-loop hydraulic test facilit/.

The objectives of our reviu were to deterdne the he design, fabricatieri, and
ccnstruction of the control red drive rechanisn s will provide structJral adeqacy
and that suitable life cjcle testing progra:rs have t'een utilized to prove opera-
bility under service conditions.

We evaluated the design criteria f or both the interral pressure containing portions
ar'd other portions of the control rod drive rechanisrs.

The design stress limits, including f atigue lirits, and defomation limits as
appropriate to the corpor.ents of the control rod drive rec hanism were corpar ed with
those of specified codes, previously designed and successfully cperating systens, or
with the results of scale model and prototype testing prograns.

Loading cembinations are Afined as those lcadings asscciated with plant c;erations
which are expected to occur cre cr rore tires during the lifetire of the plant and
include but are not limited to loss of power to all recirculation pumps, tripping of
the turbine generator set, isolation of the main condenser, and ess of all offsite
power, combined with loadings caused by natural accident events. II ese Ic3d cor -
binations were corpared with those specified for each of the plant operation condi-
tions as de fined in Paragraph NB-3113 of the ASPE Code.

The design criteria and the testing program to verify the rechanical operabiiity and
life cycle capabilitics of the reactivity control system confom to establishad cri-
teria, coces, standards, and specifications that we find acceptable. The u--e of
these criteria and programs provide reasonable assurance that the !ystera will func-
tion reliably when required, and form an acceptable basis for satisfying the mechan-
ical reliability rewirenents of Criterion 27 of the General Design Criteria.

4-11 r*ftTf90.
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4.2.4.2 Pa terial s Conside ratier,s

The integrity of the cuntrol rod systen is essential to assure unip paired 0; eration
o f tne control rod assemblies for sa fe reactor opera tion and shutdown, and to r ain-
tain the integrity of the reactor coolant pressure bound 1ry. To evaluate the
adquacy of the design proposed in PESAW35, we reviewed the raterial:, inforr ation
relating to nechanical properties, tFe rethods to control sensitization of stainless
s teel, welding and t; razing, corpatibility, testing, and cleaning and clea11iness
control.

All parts of the control rod drive rechanisrs that will be exposed to reactor
coolant will be f abricated exclusively f rom austenitic stainless steels, rartensitic
stainless stee:5, nickel-chrore-iron alloy, and cobalt based alloys. All pressure
containing parts will te rade from Type 304 austenitic stainless steel . The 400
series martensitic stainless steel will be used only w erever rvnetic flux will t;e
carried by parts exposed to the rain coolant. Ccbalt ' sed alloys will te used for.

tre pins and latch tips, and nickel-chrure-irar alloy w,ll be used for latch antrbly
spr ings. Hard chrome plating will provide wear surf aces on the sliding parts and
will preveat galling t'etween rating parts.

The reoctivity control components metals that will be e40 sed to the primary coulant
will be Types 304 and 30a austenitic stainless steel, nickel-based alloyt, 17-4 FH
stainless steel, and nickel-based brace. Tre reactivity control conponents consist
of the f ull and part length rod cluster can'rol assemblies, the burnable Joison
assemblies, the neutrcn source assenblies, ard the thir.ble plug assemblies. All
components of full and part 'ength rod cluster cortrol asser blies will be f abricated
f rom Types 304 and 308 stainless steel except f or the retainer, which will be of 17-
. PH r aterial, and the springs, which will be Inconel-718 alloy at coolant surf aces.

We reviewed the selection of the reactivity contral syster materials for compati-
bility in a pressurized water reactor environwnt, for adequa te rechanical proper-
ties at roon and operating tesperature, for resistance to aberse property changes
in a t alicactive environn.ent, and for corpatibility with interf acing conponents.
The cocpatibility of all raterials used in the reictivitj control syst e in contact
with the reactor coolant satisfies the criteria of Articles hi!-2160 and M-3120 of
Section III of the AS"E Code.

The controls ir. posed on heat treatment and fabrication of the naterials of the
reactivity control systen are such as to minimize the prot, ability of stress-corrosion
cracking and provide assurance of satisfactory service perfortrance. Specifically,
the controls that will be impased upon the austenitic stainless steel of the control
rod drive rechanisms will limt wimum yield strength to 90,000 pcunds per square
inch anJ will conform to the recors endations of Regulatory Guides 1.31. " Control of

Stainless Steel Welding",1.37, " Quality Assurance Pequirements for Cleaning of
fluid Systems and Associated Components of Water-. oled Nuclear Pocr Plants", and
1,44, " Control of the Use of Sensitized Stainless Steel." In addition, the riartensitic

stainless steel will be terpered at a minimun ter.pera ture of 1100 dec,rees Fahrenheit.

DM$4-12
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Of the reactiv Ly control concrents, the f ull- and part-length absorber control rods,

the neutron scurce rods, and tre turnable poison rods will use cold worked Type 304

aastenitic stainless steel tubing. The tubing, which is welded and drawn, has a typical
yield strength range of 30,000 to 9C,000 pounds rer square inch. Althouqh Westing-
tcuse's Paterials Specification pe.-its yield strengths up to 95,000 pounds per

square inch, the Materials Sitcification requires the tubinq to pass the A:"e r i c a n
Society of Testing Materi .!s Pfa, Practice E intergranular corrosion test. On this
bisis, we conclude tha t this limit is acceptable. Material cleaning and cleanliness

control will be in accordance with kplatory Guide 1.37 for all of the reactivity
control co"ponents and the aging treatrent for the precipitation hardenRle 17-4 pH
raterial of the rod cluster ccntr^i asser bly retainer will t'e at 1100 degrees F# ren-
heit in accordance with our requirer"ents.

Conf ormance with the ASW Code and the recorrendations of the rer;ulatory guides r en-
tioned above, and with tro stated limits on allowable axirvn yield strength of cold

worked mtenitic stainless steel and rinir un terpering or aging te"Teratures of rarten-

sitic arJ precipitaticn nardened stainless steels corstitutes an acceptaH e t, asis for
r eeting the requirc-ents of Critcrir.n 26 of tre General Design Crite-ia.

Based on our review, w" conclude that tne design, fatrication, and testing of the
control rods and control rod drives will to in accordance with Section | I l o f t he IN'
Cnde and our revirer ents 3nd are, therefore, acceptable.

4.3 % clear posi nS

The nuclear design of the PL5M-35 racle3r stea surply system is the sre as that o-

plojej in the Westinghouse PESM-3 Censolidated Ver3 ion ref erence design. Pur resim
of the nJC }c tr desir;n of the -ESAP-35 nuclear ster supply syster was based Gn the
inf;rma tion povided in r E5AR-35, referenced t pical reports, and discussicrs with

WestinJ ouse-h

Ttc design bases presentej fcr tre nylear @ sign of the fool and reactivity control
:yste's are acceptable arj co ' ply with all hplicable C oral Desiqn Criteria

Descriptions of the fuel asser bly enrichrents, physics of tre f uel burnout prncess,
t;urnable poison distrit.utions, soluble t-cron concentraticn , celayed neutron f rac-
ticr, and neutron lifetires have t een provided. The values cresented for these
parreters reet the design t;3ses ard satisfy the a;'olicable sections of the General
Design Criteria.

We cenclude, on the bases of our review and the similarity ef tto nuclear desian with
that cf other a[ proved nuclcar steam supply systens, that the PES AP-35 nuclear design

is acceptable.

, , 4 _.. m n 73 g. cu

4-13



4.3.1 Power Distribution

Westirghouse's design bases rertaining to power distr 1tution control are as follows

(1) The core will not te operated with peaking factors greater than c.32 under
norral operating conditions to ensure that tFe initial conditions used in the

postulated loss-of-coolant accider analysis are valid.

(2) During norral operation and f aults of rioderate fre pency, the ; eak poner in the
fuel will be limited to 16 kilewatts per foot to prevent fuel relting.

(3) Luring norral operation and faults of noderate frequency, the pcwer distribu-
tions will be limited to prevera the departure f rom nucleate boiliry ratio f ro-
decrf'asing below 1.30.

Westirghouse has presented a deta: led discussion of the power distribution control
and ronitoring techniques to be used in conjunc tion with the PESM-35 design and the
power distributions that result from employing these techniques. We have reviewed
this inf or'a tion to ascertain th5t the design bases given above can be ret.

The , eactor will be provided with two ty; es of neutror ronitoring ir stru enta tion
systers to r easure core power distrib;tions - a systr' of novable incore tissior

chamber detectors and a system of fir ed ion charbers located syTetrically around
the core outside the reactor pressure vessel. The rovable inccre detectors will be
capable of reasuring the f uel rod ceaking factor to within five percent and will te
used to r,ake periodic inc]re raps of the po.ser distribution. The ion chambers
located cutside the reactor pressure vessel will provida an ir.dicatinn of total
power, relative power in each quadrant of the core, and the relative power in the
top and botttn of the core. Limits placed cn the axial puwer offset, as measured
from the relative power in the top and tatto9 of the core, and the radiel tilt will
ensure that the core peaking factor can be raintained oelow the design limit value

and all power distributions produced will be conservative relative to the design
power distribution used in the departure from nucleate boiling analyses.

The power distribution monitoring procedure proposed involves the raintenance of an
essentially constant axial of fset as reasured by the excore detectors Ine intent
of constant axial offset centrol is to maintain the axial power distribution and,
therefore, the axial xenon distribution constant as a function of power level thus
limiting the ragnitude of axial xenon transient effects on the peaking factor. This
will be achieved by restricting operation to a plus or minus five percent band sout
a target va'ue of flux dif ference (upper minus lower excore detector readings) as
ceasured under equilibrium full power conditions with essentially no rods in the
core. This target value must be updated monthly. Above 90 percent of full power,
the flux diffcrence must be maintained within the operating band. Between 50 per-
cent and 90 percent of full power, the flux difference ray be out of this band no
longer than one hour in any 24 hour period. Greater flexibility is allowed below 50
percent of full power. m g 4 om
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( L ' trol of the flu < differtece witnir tre tarret ton * .,ill te acco ; listed usirl tr e

full-length control r: 2, and tn tcron tuntrol s,s* This is referred to as

Jo / ', 'nes t i nW u se . This pra cj,re is identical to the ( ns rr v 10.3 i anj 3; . rc -1'

at e; era tins or tir .-i r. scaral recerit c; era tirl license cas.' an' curr mtly in +

r. t these usera'in", plar tr in-re;s reattors. ecent nieratin g e <perier ce f rc - > ,

dicates that these plar.ts can t e ef f ecti scl, m oratH uitbin a plus or rirus fis
,crcs nt ntfset band.

wccnd c. an of .w r d i s t ri t.utico c c nt rol , re f er rr> J to a s "m de C by sestirm ou, ,

d
inal, tne uso cf t'' prt -lcr Jth cc' trol rods to mtter with the full-lenitn sjs an
the scluble torcn ctr *rol sA to s t i- ,se tas io ' tified ; otential de partur e ti,

rucleato toiliry prcile > ass ciated witr- the use et p . t-lcm;th r entrol rM s . ,a

1rej that ea r t - l e m; t' tontials no t ' + use1 in c urrently 0; eratin.r.sult, ree Fave re 2

stir 'ouse ,. I s n t s . his sut)ett is urA r e nerit v e s i e .- b / oes ti n ;'ouso and t uT

,tatt. o til this ite- is rt>al.ej t ti t"e satisf at tico of the sta' f, only "o :e f
11 ; erating e st try:ase plants o r w using this .c st c '.t rol wil l L e allo. *

contiel. E test f or sr e li itaticns en leaJ follow capatility rear enf of care life,
g eratiun witreut part length rcJs presents na opfr3ticnal difficultios. 51hte *ne vsr
of ;2a r t -l e n g t h c or.t r ol rc is rct re pirrd for safe cperation of tM riant, ard * * + *,

c' car evalsation cf h wer distr it ati:n in the E -: cere, we ccrtlub tMt t'

r er dis *-it stion can bo u ntrolle j in an accep table ~enrer.r
t

'rn tir;hoase n3s sclectej 3 valu of :2 as the design renin] factor an *o y tifyd

to prejict tFt er;mtedtW u: of thi> salue, has rerforre.i extensive calc;lat' e

lead follt, o; er a tion , ver;:rv or ; rat ing trat can occur 2,rin7 both ste3dy-st3te ar a

u s i n'] tonstant axial offset 'ontrol. The condit1;ns studied incluec tto estra rs

allca j by b:th ccotrol redes such 3s continu_,3 c; eratico at t! e lir its of tN b3r d
and Operation outside the bard for up to 24 hcars telew D percent power An allcwarce

for calculational error of f ue rercent was applied to the exrected peding f actors.
This error was deterrined by Wstinghouse f rom co"pariscos tetu on reasared anj cal-
tulated cistributions. The cc: pariser t'etween es;:ected and design re H ing f actors
deconstrates that the plant can be crerated below the: design value. Thus the 9sigr

reakirg factor 01 2. h i s a pprt'.tr i a te for use ir tre safety analysis

i>o pcwer distribations produced durire normal c;.eration with constint uial offset
control can be degradoj during f aul ts of r.odera te frenercy (defined in Section 15.1
of this report as Coriition 11 transients) and this degradation nust t.e de onstrated
to be acceptable within the context of the design bases listed c1rlier. Io sFow
that f uel relting does oct occur during faults of moderate f retency Westing %se
has evaluated the ef fects of mis;'ositionirg full-length and part-length rods and
allcwing axial >encn redistribution without cperator intervention for up to one
cuarter hour, for those events in which overpower conditions could arise, such as

rod withdrawal conditions, it was assured for analysis purposes that total power
would be linited to 118 percent by the overpcwer trip. Otherwise, raxinun total

.| - ' - -
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pcwer was asss"ed to be limitc1 to 102 percent. This analf sis wr es tra t es tha t
eak line3r power density can ba limited to prevent f el reltir.g. Srt h e d( rnstra-

tion of this is prescnted ir tFe accident analyses. We find this justification
sufficient for tr e ' r eli: .in ir s des t a n sic, stivc

rcwer distrilutien o n t also be limited to ensure that tFe departure fror; nucleate
toiling ratio is rot less than 1.30 Nrirg both norral cperation and f aults of rcderate
f re ;uency. <,estinghouse curr ently uses a cMppe d cosire axial power shape with a peak-
to-average value of 1.55 and a design enthalpj rise hot channel f actor as the tasis fcr
the departure fron n;:leate toilir] related safety analyses and protection syster
settings.

,es t e m?%se has selected a value of 1.% as the design enthalpy rise bot ch ar.ol
f actcr at f ull pcvr. Stu:ics perforred by Westiv;hcuse show tra t the desicn enthalpy
rise hot charrel f actor is conservative assuming ccatrol rods are insertod to the pv.ve r
deperdent irsertien li"its. Constant axial of f set control requires th3t rcds be go-
sitiored above t*ese inserticn lir.its thus providing r.argin to the design limits durirg
rar a! oceration.

-. 3.2 ~3ctivitL onfficientsC

I' e reactivitj ccef ficients reflect the charges in the reutron multiplic5+ icn 'ue tar

varyirq core conditicns such as poi.er, terperature, pressure, and void changes. These
cefficients varj cith fuel burnus stirgtouse has presenttd calculated values of,

tFese coef ficier.ts and h3s also maluated the accuracy o* these calculations. W n3ve
reviewed the calculated v alues of the re3ctivity ccef ficients arJ hase concluded that
trey ad quately represent tne full ran, of eepec ted values. We bne also cuncluded

that tt+ reactivity coefficients u;ed in the safety analysis ccr.servatively tav d tha
eg ected values inclsding uncertainties.

The predicted total poser coef ficient is strcogly r>eg3tive for all reactor conditior.s
througnaut core life, satisfying the requirennts of Criterion 11 of tie Ger,eral Des 1cn
Criteria. Wstinpcaw will neasure the ncderator terperature coefficient and the

pcwer coefficie during startuo tests of ;;lents ,ferencing 'E5 M ~ to check the
calcJiated values and tu ens- re that ccaservative coef ficient values were used in the
accident analyses.

.3.3 rcntral

To allow for changos of reactivity due to reictor Featup, ch.inges in acerating con-
litions, fuel burnup, and fission tuildup, a significant a~ount of excess reactivity
,,ill be built into the ccre. Jestingro;se has provided sufficient infcrration relatirq

to core reactivity balance for the first core, has shown typical values for a reload

core, ard has shown that means are incorporated into tFe design to control excess

reactivity at all tires

t** q 1 O r t
f .L.LN uo
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Control .vil! tu achieved wi th r r vaDie cnritrcl ro j, or ! thrr et tb variation af

! ;rcn cc nce' 'ra tico in t% reactcr coolant Dlculatic de t y 'n t s t i r.g m L ;t N,

trat sufficient additicral :tetral rcJ w.rth n111 to prosiieu tn itctT oj)te tFF

rt M ti /ity ef f etts c f the r est liritir] a'ciden+. (ster lire tre36 ) at an/ ti c.

Jsr i r.s i nc ccn life witt an allowarce fcr the rr st reactive ccrtral ici ass t1 /
stuck in it( f ;11, witt crarm Nsitico an? f or calculatictil untertair ties !n

afiitisn, t h( (N nical 3rd cic ' c entrol sys te .ii ll te (3 sable of th;ttir d:nn

tr+ r eactcr tsj a jirs soluble 'cren scisc", :aintaining '+ in t9 colo sNtJc.o
c r.jition a t any tire jacirj the co'e life, arj raintaining trE reatter 't least

e m ds rero,e: This cc"binatiar.f iw Forc "nt s.tcritical M ct refflinj with ctr trol

"f cc trol s n tt , setisfie3 the re i;i rer et t' c f ' r iter 1cn 'E ef tre 3ererjl [esign

Crit ria.

Core rt'act itj will te f t r e i l c ' t , ru n t of tar on c t r --i c o ! p 'sen dissolsed ir
t*t tcalar t, LP csetral r;J a;se" H ies, rj t;rtz le ruis;r, roj Iro reactt.r .ill

!. c? crate d a t '2s- tate tall pwer nitn ro.t cf tv f ull-ler 7th crrtrol rr 9*

n1thj'da tir:iteJ 1r. ertico cf tN f;ll-Irngth c r, trol icjs will ; e r-i t c or p. n -

satirj for fast re act1;i tj LNrn, such is t* e effects c f r i r:c r ariations in
. 'er3 tor t e ;. c r .1 ' , r t P.2 t cr a tcr ee t re tie ns , a n j c on trci ll r.g t' a x i 3 l p. er

t 4; 1bility. .3121 e t.o rc n F i s c r Will ted i s t r i ta t i c' witN ;t i: Lairir' s"ut' '

'to for slc.. r.uctiiity ch3r m includin ; +c a associate: xi ? felese j tt t c- +

t;re p , ch? qe iri eenon Anj '_ 1tria c c r c nn t ra ti on , b .11 ; f of Ic e -lift #issicn
u te , t:u r na ble t ai s cn r; " % pleticr, anj the larw ra tor to erat;re cFarr

f Fr olJ s h tj;,n 'r not L ty :' Ite .:lt'le m,run aison sys't r;i l l pray 11e th,

ta;abilit/ t tai' t"_ ree 'cr at lea * ten ;erce * sut ,incal in tN ccl1 s%:'y

scrJiti:n.

e ass blies are livi@ ' into *, gro;,3 - ccrtrolTi g rupcs j f all lerctt c < troln s

4 utd s 'r cu trc! r o,s art usei ~,ri no rr - eratice w N reas it' sFJ t o '' -
a t 4

r; r o u p , a re a l v.aj s w i ' n j r3.. ;. r i c r tc criticall a< J a re 3. 3il a bl e tc provid+ 'cr ru,

cont-'lled ts +'_ " < W;cr , *,tt,n if red r d - J u rtic ,<. i i li 'o _*cr *

J ven i' tre te;nnical e s'sticaticr.. Tres li'it, c. i l !se ticc li"it; t' * nill tt i

!! ensure that 'kerr is wfficiert ' wati e re Ktivity a53iichie to p r it tb .

, ;tewn u' tr. re n'ar witn a ple , m;;r (21 er_aro tr!! the erth of a tcntral re
teit -ight te ejected in tre 4 niikelj owent of an eiected rcd accide nt will be r n v.ct s

pc ;er jistrituti r4 o re tn M cident analyst a mi ( ; alce with thethan tHt ,
, ,

s cntral proc edare, ersure tra t tro axial [e Lim #act. Oc+ , rnt excoed th l ir.1 t i m

val # used 'or the eccia L 3r31/ses.

h3 ve reviewed the calcaia f e " rud worths an1 the uncertain'.ies ir. the 'tks, onc+ ,
.

cccclude that rapid e u t d e,;n cacability will exist at all tir e in cree life auss.ing
tb r cst reactis e cc , tral roj asse-bly is stock in the f ully wi tt.jrnn cition. Tre,

estimate of uncertainties is tasej pon accre;'riate cc"T3rison of calc ula ticns wi th
e rcie r i ran ts . Cn tPc ! asis of cv review, w (crcl W that hes'irv e;se', assess en+ cf
r eactivity cCntrcl is sJitabl / CCeser vati,< , tnat a e , ate regatis e reacti <1ty .crth

f * ] j F "> ( ) k [''' 1
4
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has been provided by the control syster to assure sh;t h car eility, and that the
cLotrol red and solut le baron 4ceth are acceptable fcr use in tFe accident analysis.

4.3.4 Stabil.ity-a

Ihe stability of the reatter to venen-induced , %er dictrib; tion oscillations 3r d tM
ccntrol of such transients have b w n discussed by Westin? oas in RFU -35 %o to

th+ negative pc.3er ccef ficient, tLe reactor will be interentl y std le to oscillations
in reactor pcorr. Also, tho control sjster described in Section /.7 of this report,,

will provida adeq;3te protection mainst total pewer instabilities.

ine ccre i l calculated to t6e stable a pinst /-Y 3Eren cscillaticns tere @ 0Jt ccre
life s t i n.; n. r2, verifie1 this stabilit/ in a startup physics test for a 173

fuel asserbly corf I'e cnre is stable to axial -non a cillations until a cort
xcosure of 12, G + < = ,. a t t dajs per otric tenre of uranim is reacred. 'esti nhooso

o
..

F as ; rovidM suf fic ient infc mition to oca te a axial oscillations nill be ceh-cted
and centrollej t'e f o re a n , safetj li~itt are n acted, t u p rov._ n t i re; a ny f;e l d r a ..

4.3.5 T9.ljtical " ;t g 1;

t ir ;nou st has descrited in PL W -35 'n computer pre ra- and calculatier11 tech-+

s

nic <> ast to calculate tne raclear characteristics of tre reactor design ard "as
n re vi@* e.; ple, to do costrate the ability of t''se rethods to predict exceri ,ntal
re-altA Ac cercludo trat tte infor"ation presented a @ witely ' "or s t ra t 's tb
Milit/ of t 'se analytical "etnc h to calculate the voactor physic s charactaristics of
the re3c tor desc ribed in T ES o Tterefore, these c licJ } 3 ted ' n / sics Cha rat t eristic s
are > ;;,re p r i a t o for de in 9e accident analysis.

4 T > e rr a_l_ _a_n d _H.i.r a u.l_i .c i * s _i e: nd
.

4.4.1 F v 3_1 u a. _t_i c_o

Tre pri.cipal trit rien for tre t% r il r ,dra;lic dt si gn of a reac tcr is avoidi ce of

thormallf-indxed f uel dr aw j;rin g norml st idy etate operation and daring antic-
i na to i n;eraticnal occurrertes osting cus+ used "Le following desir;n limits tn
satisfv this critericn:

(1) T ' arcin to h::arture f rom nucleate boiling will be chosen to provide a 15
m ccent prchabilit with 95 percent ccnfidence that derarture f r on nacleate
boilin ; will rot ectur on ft ods havirq the nini"um derarture fro' nucleate

t cilir.g ratio darirg corrai cperation and ant cir atad operatioral cccurr ence.i

(This is rof erred to as the 95/95 criterion. ) Tne preli-inary TEAR-35 cose
design uses a ninirun allowable limit of 1.30 for the departure frv nucleate
toilinq ratic. Tne 1.30 is based en the ene-side confiderco limit; far the
original data base for tF c u-3 de: a rtare f rom nucleate boiling correlation
described telcw. A inir - allcable li-it of 1.2'3 hn tmen justified basPd onu

statistical analyses of applicable 17x17 data,

t~ q e o s e
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(2) Cleratina cunditicns are selecte t to assure hydraulic stab.lity within tre cure,

thereby preventing a prer ature Carture f rc" nucleate boiling.

(3) The ::nak centerlire te~ perature of the fuel aill 'a less than the reiting point

(500 degrees Fahrtnneit for unirradiated fuel) d;rin'; norral c;tratien aV E,

anticipated operational occurrerce.

The trerral and hydraulic design nara~eters for the reactor ar e listed in Table 4 4 of
this report. A cog irison of tnese para"eters with those of the PESER-3 Conc olidated
.ersior is given in to table.

The r argin to departJre f rom nucleate boiling at any point in the core is egressed in
tho ratio ofter~s of the departure fro" nucleate boiling ratio, which is defined 4

the ne it flux required to produce departure from nucleate ticilin'; at the calculated

local coolant ccnditicns to the actual local heat flur. The doparture f ro" rucleito

balling correlation to t'e ved for the desinn of this core is the . -3 correla ticn aitn
tre "R" grid spacer factor which is describeJ in the estinanou + Io;>ic al Peport AS F-
" , " Critical h at Flux Testing of 17x17 ruel p , "bly Geocotry with 22-incn 43cing.

We have reviewod this rrthod and accepted it for use in applications using 17xl7 fuel.

Another para'e ter tnet influences the thorr al-h ydraulic design of tro core is rcd-te-rcd

bcoing within fuel assertlies (rechanical and n;cle=r asy c ts of fuel rod boairq are

discussed in Soction :.2.1.3 of this report; Cxrorirertal data on the es tent cf
towing in the 17x17 fuel desi ;n is not yet available; nce ver, accepta"lo methods based
on data ebtained with tho .E.15 fuel design are available at this tirt Alt w o the

17x17 fuel desien includes a departure fror n>cleate hnilinq renal ty for rod t:cwinq ,

recent data show tni s I enli t y + o be inac'r qua te. 60 havo de te rt"i r ed , howe ve r , that

other design rarr, ins exist to of f set the presently-indicated penalty dJe to rGd had.

Ericr to the final RESAR-35 desinn data will be available such that red-to-red Lewing

will be adequately a-ccanted for. Based en the observations that rod bcwir.g is a tir e

de, reant proc as f or which gerational penalties can be ' vosed if eer ed recessary,
v.e conclude that tre presertly available infornation is ad quate for issuance of a
c;nstruction pernit or a Preli~ inary fesicq Nproval. Tre adequacy of the firal desi"n
will be deternined at the final desir;n review stau

In steadj-state, two-phase, he3ted flow in parallel c>annols, tFe potential for
hydrodynanic instability alwajs exists For yen . , Westinqncuse has used the tW.!

ccde to predict the inceptico of h drodynanic instability for its reactor Althouqh
/

the HfDNA Codo assu"Ps that the core consists of parallel clcsed channels, Westing-

house has derionstrated by eneriment that flow in parallel e en rhannels wnich r: ore
accurately describes the flow in bestingneuse's reactors, is rare s table than in
parallel closed channels.

Results of HYDNA calculations for PESAP-35 show that +he inception of hydrodynamic

instability will occur at a pewer level in excess of 195 percent of rated power.

.d. $,[O o '
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Although tre HC; codo hn not t'e c o A nitted f cr our detaile d rc view, we cccc ide

that in.. iargin for hydrodyra~ic .teility i s ac c e;' table for tF. iswu o of a t. strut-

in th+t ien per:'I t or a Prellr.irary Cosig ; m prov31. We will revies the "c% d; ' 4

hyL .i c ode prior to the acproval of the final design.

Pre <"n 3 tico of nucleite toiling as the mode of hmt tr w ter betc en the hot spat of
the f uel claJdir.q and the ccolant not caly assures that the claddin1 ter,eratures are
cnly slightly areater than that of the coolant, % t that the f wl centerlint ter ; nra-
ture will not reach the reltinj te"poreture bsing its ther al L er f c r arte r.o fel ,

Westinghouse has calculated that at the tmginning of cor e life at I T percent [<wer,
with a linear beat <eneration rate of 12.6 kilonatts per foot, to fool centerline
te";eraturt will Le J 0 Jegreet Fahren' e t t Tho peak pcoer density that wo;id occur

for a reactor trip at the lli ,orcent w i v over power trip is les' tNn I?.0 kilo-
natts tor fcot. At a linear heat generation rate of IE .0 k ilowa t ts per foot, Westinq-
haJs calculated a centerlino te, cera tare of 4150 Jo :re( s F erenhei t , thn irJicating

have revia rd ar ! a;croved the ' tinghouse r ethods of calculatirvra fuel felting. .

fuel tu , erature as re; srted in Additicral Tcsti~ony on Foint Beath ' ocle " Plant
in regard to Fuel Densificatico and it> Effects, i ssued t j the Ato'ic t rm q/ Cc"r issicr
.n rencua ry 2,197 3, and ' Tec nn ic 1! #por t on Unsi f ic a t i on o f ws ti n';h% se r f,L F # 1,

iss ud by the sa e Cc :i s s i on en ''a s 14, 1774 Thr se "ethch m general in r3ture

anj apply to all Westinfcuse plants, including RES, -35. k. cencl m that +'er

Westir4cuse calculations Meluately shca that there will ho no fuel "eltin:

, stirQ oJse dest W 'for ti o reac tar desc ribe 1 in PE5AP- 35 and otMr rs cently re v i e..e d h

re k tors, the IHINC cu rater code has been used to calc;lat< core tWr; al-hydrat lir
performarca th3racteristici The cod ' com iders t r r flue t'etween adj acent a ssemblie

J cn3t rels in the asse"blies Thein the coro and tNrr.al dif fusien between 3djacent c

effect of local , v er distrita tions is censidered. a ,esult of ttost c onsi Wa t ient ,,

t he TH1',C c ode , c r its the cc putation of more realistic p or shape, than tnos that

naj +en available f rco presic a.lj used coGuter ccde These pc.ser sna,*s are

espm ially iportant at the design overpewer cc^ditions

ire nestin;;noas tcpical reports cn the IblNC ;.rogry A - 7 H , " T H ' '.C . - A n

ir groved Program for Thert'al and Ndraulic Analysis of nd Emndle (Orcs , ar d WCA> -
A54, A;, plication of tre IHIE-IV Prcgra- to rWu r+ sign, are still urder review by
the ,taff. On tre bases of our review of tu se todos to d3te, we do not anticip iin

that any significant chn s to the therr al-hjdraulic * ;ign of the core nill be
required and, therefore, conclude th3t t6 e ;srt sently avallRle inferr atic' is ad mitt
for issuance of a ccostruction Lernit or a Preliminary os i r;n e s pr oval .

1 % pple ental inf orna ticn en fuel desian trans -it ted f rom P, Salv3tcri, Westirnhor.o

'.E 5, to D. P nu t h , AEC, as attach ents to letters NS-SL nla (12/22/72), .5-5t-521
(12/23/72), NS-5L-524 (12/29/72), ard u-SL-543 (1/12/7 3) (e stingNuse i n crietary),
and suppler ental infomation on fuel design tr3nu itted from ; Salvatori, W<stirl-
house MS, to P rnuth, AEC, as attacht?nts to letters G-SL-5N (1/2'73) and
35-SL-544 (1/12/13).

=
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;.4.2
( n n c_l.u_s i o n s-

On the ba ,is of our revies of ten ther-al-hydraJlic dos'<.n Of t!e proposed P! sir-35
t e r. ir-lujinq tt e des | m c ritoria and the stead, tato ar11, sis of tN tor < & rral-
h dra;lir perforr nte, we have identi fied two cr ies that r et le revie, r d for tb-y

final design. ihese result in require"vnts for:

(1) ',erification of the IHlf.C co in on both the wbcnannei and cor+ wide ba3es, and

(2' 0,br'ittal and revies of tN hic a co ,wter cod

Or tM basis of our review of the analytital technig;es aLplied to the previousIj
reviened and approved 15el5 core desir;ns, <.e hn e ccccluded that for tho 17 x 17 c c ,,

design, there is reascnable assurance that (1: tre pre; osed t here al-hydraulic desic
will account for departure fra- nucleate heiling and fual centerlire te",eratare
licitations in a 53tisfactor, ran er, and (2) th' ccnservatis in the thermal-n,draulic
desian precedures can te serified. In.refore, wo concludo th3t the preser:tly asail-
ablr itiformatico cn the prelininary ther al-hydraulic design of the PES AR-35 reacter
is acceptable for issuarcc of a constrLc tico perrit or Pr eli-inary La s i r;n f4 p ro v a l .

In tho event that the analytical rethat are determined not to bn con 3nrvative durir
tu final design review, norocriate restrictions on operations can t e est1blisN-d at
the ;,e ra t i n g license stage for piants erploying the F E54 -35 nuc lea r s tea-" > ; ?l /
syst.
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Sectico 50.2(v) cf 10 tf D art ., define: +" cc3ctc. ccoInt ; resse e t czdar, all

n+s cf ressurized n?ter-ccoled rxlt ar c: , e-th^se tressure-ccntainicq co", r
,.

actors, such as res3,re vessels, piping, pa rs, and alves, which are

(1) art of tne reactor coolant syster, or

(2s r,cnnected to t5 nac tu r c colant s g3 te , to an ircludir g;4

(1) tre cuterros* certair-ent isolation v31se in sf pipiq ..hicn +es+ r -

piirarj reactor ccn ain ent,

(b) tFe secon! cf tac valves nor, ally close J;rir3 +cr al reactor c,+> t1:n in

syste piping nich does not penetrate the pri"4., reac+w co tain er* a r. :,

(c) the reactor cc31 art syste- s3f etj and relief olves.

cartrnl r;% reactor coolant syste cantains +he reac tor Sessel, ircla jin] +'
-

rise r ecn3ni sm tcusirgs, the re3ctcr coolant side of tre stea-- vneratcrs, tre rea c t ::
coolant me ps, a pressuric a , and tF e interann.s tirq ;i;ir and ,alies .3ssocia++] ai++

trese curporents 'escripticn of tFe t^ce of the ES";-35 reactor toolant sj3Sr i s

contaired in Section 1.2 of this repert and Secticn 1.7 of RE5!;-T

ergr-ncy core (Coling 3./stE , and cherical arjThe residual heat re ow)1 sjster, e

.olu~e control systen are the principal system ccnnected to tre reactor coolan'
syste- The propmsod ESAR-39 n; clear stea: s rply sjste- design ircorporates a

cressurized water reactor in a fo;r-loco reactor coolart s/ ster T r ._ rea tcr coolart

syste' will circulate w3ter in a closed cycle, rer3/ing ne3t f rcr the reacY ccre 2

trcnsferring it to the steam cenerators. Each coolant lccp will ccrsist +am -irch

inside dia eter hot leg pipe between the reactor vessel utlet er.1 the stea~ gen r3ti
inlet, a 31-inch inside dia eter crossover pipe fron the tea generatcr cu+let to Je_

reactor coolant pr; inlet, ard a 27.E-ircn irsico dia~eter cold leg pipe cernec tirn

the pu~p discharge to the reactor vessel inlet. Tre ", '-35 re ctor teclant syste~
j sign does rot inci:de Icap sten valves The pressuricer will N ccrrected to One of

the hot legs by a 1/ -inch sche hle lEl surge line while spray lim s will 5e ccnected
to two cold legs The reactor coulant systen aill incide a pressurizer relief tank,
together with tne interconrecting pioing anj instr / entation recessary f or c;:eraticnal
centrol, and to receive, ccnderse, and cool steri jischarged f rom the pressurizer

4 e es cs*;d.14.f/

m > ~,

Q&i O O /5-T



uf e tj valses. TN entir,. roc +ce "m1 3rt s , t er nill m 1:cated <,itrir e ct"tair-

ent tuilding. 'lified din cam 9 tro rea-* caol3nt srste i s ; rr. . i h in, - *

figure 1 1 of this rr wrt

f ir; c;.,ation the r ce , olet s ys te will tra W er 'to * ait rat- 'r t%<

t ;rt to th.- stt r w : rat ', v.% rc s te 3 - r. i l l cec cod to drit'
tte tarbir ->

w 1ratar. Urata " ireralized water will to c i rc > l 3 + ej in th> s <s +c at i +ic<
'

rato, p res ; ;re, ar4 te~ erat,re r< scent uito mie sir . tre A-s i ; n 03 tur scre

t' e r r al-hyd a alic ;.erf c vce, re nater .v i l l als _-+ as i ra'i3ti. shield, 'J

restre jera tcr ar d reflec* 'te reac ti:e coolan+ s<ste' sign is * ,se t1311/ tre'

4 as tb3t of EEL' so;idat,' ersion.

J tecrits cf the on* . ^olant 'e t .. r e abry

J.1 +sicn vm tcc - 1er ~,ss.r< > r13rv no,+r,
2

ritcrien af t' s - "er a l ~ ,, riteria re . ires to " stract res syste s, u j.

m cront; i- .rtant + sa4tj r 4- cre' to ac, v udat' t r a o f #ec ts o f nor:- a l c. o ra -

tion, aintec3r:_, testina, 3r' cast 'ated accidents .e reviewed tho (sian of r

et e ter ccalant prt ; nec t rda ents to ~,t ~ nire t ha t to ;;enent ;a!itj 111<

rs; rate witn !"ote "
t ,ortan e rf tre afn , f. mtion of +'e reactcr co 13nt, m

'ressare te ,fary. 7-; >ral revica of Lia r 1. an" 3 cor scrents is cen+3 ired in,

, ticn . 3 of this + ;- +

.. e 4ter-int t'at tro t .ign lo31irg c:rbinat, :ifiH ur@c Secticr ;II*
3

ME Cojo for Cl ns 1 tv- < -t, ra se t o:
r >

3 orc,ric'ely cate; - zed aith resn:c+-

plant c: dition i nrtified a; r rral, ;, s e t . , me r a e r r.j , er 'fa lted.te +r '

Ire t.esign li" 's ;rc a se? tv estir at ase f a t"es Ll1nt cerJitione are consistent
vitn tre cr;teria reto -erded i. la x rj ~ ;i de 1. c , Tesign Lirits ard Lc3dirq

~.binatiors fo' ai nic ^'te r rj ! Fluid ''fste" Ce ;crents. :'se o f the u criteria.

<,ill pro /ide relsor able assurance that, in tN m .ent an eartMune sFC;1d occar at

tre site or otre s,st" a ;3 e t , 4 "ergen:j, or faulted conditicr. should develop, tre
re?;lting co~birrd stresses 4 sse* cn t" syster ccmp' rents ill not exceed t'er

all%3ble design tresses ar! strain li-its for the raterials of constr;;ticn.

Limiting tFe strev _, and strains ..nje such . > J i r ; c ;"t i n 3 t i c r > ca nides a b uis

fr the design of tre systen cor- aonents for tne rost 3d/erse leadings ocstulated to
..tc;r ducirg the ser. ice lifeti e oitneut lcss of the sjstem's strJCtbr3l integritj,
The design 1031 ce t.1ra ticns ard as;ociatef s tres, and defceration li-its specified
for SVE Ccde Cl3ss I cc".nrants constitute an acceptable basis fcr desiqn in
satisfyirg the relate! >> ; ire onts of Criteria 1, 2, F d of the Gerera' Cesign
Criteria.

We have reviewed tre irferr,a tion previdtd in ;ES--35 and conclude tha t press 3re-
retaining cog orents of the reactor coolant pressare board 3rj as defired in Sectic-
El 53 of 10 IR Part S have been prcperly identified in Table 3.2-1 ef 'E5h-35

"j classified 3s t ': Section III, :cde Class 1 co porents. _ , p

'/dC'..,i 19 q .g M,) V
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hestinghcase st3tes that reactor Cnilant ,'tesure bra r j 3 r y c o- nnts sill te cto-

structej in accordance with the rel; ire ents of the 3;clicable ccdes and J h nja as+

specified in Section SJ.55a of 10 Cri rart 50. In cor.t s ante with it(se revi'e-
rents, the ccje ejition and tne U plicable ad >rda for e3ch ": Section rdei ; .

C l 3 ss I cor'poner t will te based m the datos relatej ta tre corstructic" ,o rit
'ralir a tion s referencing F E S AP-35 a r.d id ntitled in th apalicants prelinirtrv
safety analysis re;crts.

We conclude that ccnstruction of the co" parents o' the re!ctor coolaC rressure
tw ndarj in ccnforrance uith the AS* ~ Code a nd the Cercis sion's rM;13 t icr s p ro vides
ah l .1te assurance that cor parent osality will t'e conrersurate wi tn the irportance of
t&< safety function cf the reactor coolant pressure boar 1ary and is accu table,

.tinghc;se his stated that no ? ~ Code cases considered nacceptele to t%
f0" issier nill to aralie: in the constructici cf pressure-retaining M' "< ; t i -- n

I I I , C l a s s 1, co" ._ rert, within tre reactv cc 'lant pressurt N m j. . e s t i r r ; ;, e
ras also st3tei its intent t, complj with ;;1atory ..id . 1. o , "Cer D sr

Accept eility-e i Ecction !I: D sign an" ' ericatior and 1. ,, "Ccde C ne

Lt etability ,E i Secticn !II "aterials. 10 thc evert the use c3 rn AS" (C'

case < are planned, staff aatharizatien shall te cbtaired vior to treir s plicat m
i' th'' censtraction of a Section !!I, Jlass I re-icntets,

conclude +n3t co"plian c with the rea2 ire erts cf tnese M "~ fcje c s st s, in ccr -u

??r~ance with t he (cmrissico s regalaticns, nill result i' a co~ Nrent ,.31ity l e_ v el
trit is com ensarate with tr e ir porton: cf tre safety function of tre r~i tur

coolant pressare Lar.d3ry arJ is acceptable.

.2.2 0.4 rcrossarizaticn Protectiun

Protection of the Erl"ary system Mp i r s t D s er; re' w riza ti c n nill ce pro.ided bj tv
c wer operated pressure relief v31ves and tS ee safety .al es, which a re wi t t i r, thu

pe of k[53-35. The tW en safety val',3s cor:iJnttico w!!h tho ,te r, r norater.

safe'y valves, v.hich are not within the sce; e of - ' W-E , will 'rotec t t" reactor

c oalant systen against overpressure in the evert o' a cc Rinte ,sss of heat sir
,

is cring that tne re3ctor does not trip. The relief val,es will t;e designej to
limit the pressurizer pressure to a value *elco the high tressure trip set point frr
111 design transients up to and ir.cluding the design cercrnta|;e step lead decrease
nith stean du p, but withcat reactor trip.

Ir c recaired cacacity of the pressurizer saf ety valves was detemined f r or con-

sideration of a ccrolete loss-cf-steam flow to the turbire with credit taken for
ste3m cener3 tor safety valve cceration (assuced to have a capacity to 105 percent o+
rated stea- flow) and raintenance of tre rain feedwiter flow, but with nr credi-t for
re3ctor trip. The peH reactor coolant syste, cressure will be lir:ited to 110
percent of the design value of 2500 po;nds ser spare inch, 3bsolute. No credit is
tM en fcr operation of the pressurizer reli f valves, ste3r line relief valves,e

Paq w s
54 A . .b
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s ter dua p sys te" , reactor control system, pressurizer level control syste , or
pres;urizer spray.

A loss of load transient has also t oen analyzed for the case wnere the r ain f endoater

flew is lost at the sar e tire that s ter flow to the turbir.e is lost. For this
trar.3ient, the systen will be protec ted a ;n ns' overpressurization by th( pressurizer
and stear generator safety valves in conjunction with tht reactor protection systm
The 'aFir ur' pressure reached will '- 2550 pounds per square inch, absolute.

The rethods used by *stinghouse to analyze the overpressure protectico of the reactor
coolant system are presented in Topical Report WL;P-77fa , "Ow rpressure Protection for
Westingtouse Pressurized W3ter Peactors, Revision 1, along with specific revisicns
pertinent to PESAR-]S- The rargin for overpressure protection predicted in WCAP-770 ,

Pevision 1, is acceptable.

There ha/> been several rW crted incidonts of reactor sessel overpressurization in

prossur red water reactors durim startup and shutd%n in which the lir.itations ofc

A pprr.d i v G to 10 CFR Pa rt 50 have been exceeded. We ha,e initiated discussions with
applicants, licensees, and u:ndors, ircludin ; Westir nouse, en a goneric tusis rela ti ve
to overpressure protection during these conditions We , vill require that any cc rre' -

tiwe reasures resulting from our resiew of this ceneric ratter to incor; crated in the
RESA L 35 design and in applications referencinq PESAR-35.

5.2.3 Reactor Coolant Fressure Boundary % terials

Criteria 1 and la of the Gareral Design Criteria require that the reactor coolant
pressure boundary te d2 signed, febricated, erected, and tested so as to have an
extremely low probability of a rapidly propagating failure and of a gross rupture. In

addition, they require that the reactor coolant pressure boundary be tested to quality
standards comensurate with the i'Tortance of the safety function to be perforred.

Our review included tha coFpatibility of the reactor coolant pressure boundary con-
struction raterials with the reactor coolant, contaminants, and radiolytic products to
which the systen will be exposed. The extent of the corrosion of ferritic low alloy
steels and carbon steels in contact with the reactor coolant was reviewed. In addition,
v.e reviewed the controls that will be used to prevent cracking of austenitic stainless
steels and the fracture toughness and welding reauirerents f or ferrite raterials.

5.2.3.1 Material Srecifications and Co patibility with Peactor Coolant

The materials proposed for use in the components of the reactor coolant pressure
boundary have been identified by specification by Westinghouse, and will be procured
in accordance with the requirerents of Section III of the ASME Code, including Addenda
and Code cases appropriate to corply with Appendix B to 10 CFR Pa.-t 50. The residual

eierents in the ferritic raterial of the reactor sessel beltline will be controlled in
order to reduce the sensitivity of the raterial to irradiation embrittlerent.

5-5 m < a n. h0, } ., ??',of AdGi - _ _ ,
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r ustonitic stainless steels in a variety of prohtt forrs will te used for c r r s tructinn
of pres;ure-retainiv; cor.ponents in the reactor ccolant pressure t,cund try. l'n s t a b i l i &i

austenitic Type 304 and 316 stainless steals will corrally la used. f.causs thcse
cor posi tions a re suueptible to s tr /s s-corrosion c rac k ing wh( n egosed to certain
ervironr ental ( Onditions, prccess controls will te esercised durin7 all sta ;es of
cc~perent ' an;f nturitq and re;ctor cer:st ruction to avoid sensitizatiur cf tht o terial
and to rinimize m pssure of the stainless stml to contarinants that cculd lead to
stress-corrosicn crack ing.

Sco. e tallic therral inwlation used on castenitic stainless steel cor per ents will
confom eith the recc , ;end3 tions of Regula tory Guide 1. 36, M nm tallic Trerval
Insulation for Aastenitic Stainless Steel.

The naterials of constructicn of the reactor coolant pressure boundary tnat will te
exposed to the reactor coolant h ne t. con identified and all of the raterials are
t or atible with the egected envircnrent. General corrosico of all i:aterials, exceptr

unclad cart'on and lcw alloy stenl, will te negligible. For these naterials, censerva-
tive cerrosien allowances have teen provided for all e gosed surfaces in accordance
with the requirerents of "ection III of the ASVE Code

Tho s;n cificatt >n for reactor coolant water chemistry is shov.n in Table 5.2-9 of
[ SA?- G The reactor ccclant syste" Water chemistry h3s bee" selected to nir.irize

ccrrosico. Period:t analysis of thf the"iCal corposition will be perforr.ed to verif y
that the coolant water quali ty conferr.s to the wec ification. loe cronical and ,olura
centrol system will provide the reans for addins chemicals to the coolant to scasen;e
ce den and to control the hydrogen ion cencentration. P drazine and hydrogen will bef

us'! to sca rrge oxygon, and lithiun hydroxid" will Le used for hydrocen ion ccncentra-
tion control.

Ike controls irposed on reactor coolant chenistry are in confarrance with toe reco renda-
tions of Regulatorj '.uido 1.44, " Control of the Use of Sensitized Stainless Steel,
and provide reason 3ble assurance that the reactor coolant pressure boundary corpvents
will t.e adenately protec ted darin'; opera tion from conditions that could lead to
stress corrosien of the caterials and loss of structural integrity of a corponent.

Tro instrurentation provided for the control of reactor coolant water cnemistry will
prsvide adequate monitoring capability to detect changes on a tirely basis to ef fect
corroctive actions before stress-corrcsion attacks occur at an unacceptable level.
Ihe use of ruterials of proven perfor ance and conforrance aith the recorrendaticos of
Regulatory Guide 1.44 constitutes an acceptable basis for satisfying the requirements
of Criteria 14 and 31 of the General Design Criteri3

5.2.3.2 Fabrication and Processinq of Ferritic Materials

The pressure-retaining corponerts of the reactor coolant pressure boundary that are made
of ferritic r.aterials em ~.eet requirerents for f racture tougnness during syster hydro-
static tests and any condition of norna: operation, including anticipated operational

Q] {.%occurrences.
_,
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All "itorials r;st coet tre acc"; tar ce star jards of Art ic le ',3-7330 of ' ettica III
of the A'.*m C ode a nd t ts. r iv i r e' c n t s a t / T e ru!14 G to 10 CFA fart .U.

re w ire't-nts, an' e tent of@ have revirwed the 'atm ials selecti-n, t ^o " < *

stin;M ist ard find t P m estable, it ese re ;uire-r a ter ials tes tin ; pr o; >W tg ,,

retts provide +> ur3nce trat ta f er ri tic ti terials t. sed f c prest ure r etainirs

onts of tno ren tar coolant ;ressare Lc; Dry will hue adelaate t u;M" > sc o" 0 f

uro r test, r a rta l , a n d tr 3 r s i en t c:eratiCn. Til l ferritic "aterials will iet the

tc2 P net s r elaire ents of ter_ tion III of th+ ML Code (19N [dition) In ajjitico,

1terials fu the r oa c t o r ve s sel en ll < oe t the acceptance criteria of T;p -dix i tc

10 D i Pirt 50.

itt fracturt to ~;hr o s s tests and proced o es required t y ectico II: of tre,'"r
:

(t 4 asauy, S* by en di < ia to 10 fr ?irt V :or t>t rea c t or v e s s el , prce. i >'
,

reas w hle assacarte t M t adela te saf ety marqir.s a ;3irst t% possitilit/ cf rcn-
dxtile bena s ior er ra ,idl j r e c;u p tirq f rac t u re :an be e stablish-J for all pr e;> r< -

.

r e ta i n ing t a" r anen t s o f tt,e reactur coolar,t pressure toondarf.

The use at , p p+ n il < .of 4ction III of tho A 5'' Cc b , and the re alts at f- et;re

t e gn' 3 tes' Lerfe: ej in accrrdance with tne ' ' " , _ (ca and tL f orr,i s s i on '

replati^ns in e s t a bl i s h i r r; safe s erating prnced; rec, rrovide aj ;; ate safety
margin, d> ring - ratity, testioc r a i n t eo r.c e , ar , r s t al ited uc ident cen !itimd

,

(o g l i 1',t. e w i t h ''+ >+ [c ' ros;si m ani t>e (:' -i ssion's ' equl a t io's c o'-'

stitutes an accertabir ! si; fnr satis +iirs tN ,o ai<< ents of Friterien li of ttr

Ger.e r a l A s ir;n iriteria

inl of preMt of f erritic , te el el d i ng f.;r c en f S r:- <:eo r+,,'< ' 'Fe ' '
,

(Me , o c t i o r. [ r l , ,g r d i x ?, fara ya, -12r
,.i' tr 3.it , t e

.' ' r ,

, plt nted c/R ; 21 a t o ry ;ido 1 ', cntrol of Preheat Ter ; or atur e fcr Woldir',

L N allo v Steol . The controls i' rosed on welding prr W t te ' eratarei ar: in''

c,:n f arranc o with tre r eco 'nMuion o f Pec;alat r, .;ide 1..' Itcso c; 'rols

;'rovide reiscrable a s; nance t& a t c rackira of cor, eren ts na lo f rnt Ics 311?/ steels
will ret occur darir; f abricaticn and minimize to e sibility of < / sei rM cracLin:

tn o to resiGal s*re:ses beir retained in the < el dr er.t.

Ut cortrol( irposoJ j ring procur er ent ud f abr ication of the f erritic c'ul
crolant presevre bcandary wil. alsp essure-reta in1ro te sonents of tre react '

crnform to the recorr.end3ticns of ' platcry . ides 1.2., Ent+01 ct Ei,-tros'aiF

Wrld Prererties, i.37, sa l i ty ? >su r ance "e'r;i re: en t , tr e ' lmrir q of luid 53 $

c ia tej renonents o' Witer-Coolel scim e Flants, m 1.0 , "Erntrol <+wi <

Stainles rieel '. eld Cladiing of Lew :-llo/ Steel fr '+''

(em;31iance wi th the # w e rete renJations coastitute s an acceptable basis for
ceting in part tre ret;irer.erts of Criteria l ani l '. o f t h e ir e ra l f e s i ':' '. r i t e r i a .

, c
-n _n - )*-; si :
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S.2.3.3 Fabricaticn and Frocessirl of Austenitic Stainless Steel

We have reviesd * tie informa tion proviced by We'' ingnouse on the criteria for
tet ting, centrolling alloy corposition, and heat trcatrent to avoid sensitization in

austenitic stainless steels.

Westinghouse has de"enstrated thit the possibility of inter granular stress corrosion
in austenitic stainless steel used for conconents o' the reactor crolant pressure
boundary will te ninimized because sensitization will te avoided and adequate pre-
cautions will be t1 ken to prevent contar,ination during ranuf acture, shipping,
s toram , and construction,

mstenitic stainless steel is subject to hot cracking (nicrofissurirg) during
welding if the #1d r et31 cenposition or the welding procedure is not properly
centrolled. Because cracks ferred in this manner are small and dif ficult to detect
by noncestructive testing rethods, welding proced;res, weld retal cor positions, and
delta ferrite percentat;es that minimize the possibility of hot cracking rust be
specified. We have reviewed the prcposed welding procedures and have found tnc- to
be in corpliarce with our requirerents.

The centrols that will be imposed upon con crents constructed of austenitic stain-

less steel used in the reactor coolant pressure boundary confern to the reco enda-
tiens of PegJlatorp CJides l.31 "Contrcl of Stainless Steel Welding, 1.34, " Control

ut Electroslag Weld Properties, 1.36, W retallic Therral Insulation for Austenitic

Stainless 5 teel, 1.37, "%31ity Assurance Pequirerents f or Cleaning of F luid Syste~s
and Associated Cc"ponents of Water-Cooled % clear Iceer Plants,' and '.44, "Ccntrol
of the Use of Ser.sitized Sta;nless Steel.

''aterial selcction, fabrication practices, exaninatico procedares, and protection
procedures per#crred in accordsrce with tFese recorrendations provide reasonable
assurance t' at the austenitic stainless steel in the reactor CColant pressure

boundary will be scord and free from hot cracking (nicrofissures) and in a retal-
lurgical conditien which precludes susceptibility to stress-corrosion crackirq
darinq service. 'cnforrance with the above regJlatCry guides Constitutes an aCCeJt-
able basis for recting the applicable requirerents of Eriteria 1 and 14 of the
General Design criteria.

5.2.4 Peactor Coolant Fressure Baandarv !nservice !nspoction and Testina

5.2.4.1 Evaluation

Criterien 32 of the General Design Criteria requires tnat comparents which are part
of the reactor coolant pressure bo;ndary be designed to permit periodic inspectica
and testing of i~portant areas and fe3tures to assess their structural and leaktight

integrity. !nservice inspecticn programs are based on Section XI of the i.59E Code,

" Rules f or Inservice Ins ection of N; clear Fower Cor ponents.c

;.. q a 9 4 W.
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We r evieed Westin70use's definition Of the reactor ccolant pressure bcunJary

against the ir 4ection re'pire"ents of Section (I of the AS"E Ccde for all Class !

pres >ure-conta :nirq co pcrents and their supports e< cept for those cerocrents

o cluJed under IWS-1220 of Soction )I of the ASyr Code. The Pf_SA'-35 reatter

rcolant pressure touroary ircludes all pressure vessels, pipirg, purps, and valves

A ich are part of the re3ctor coolant syste", er c onnec ted to the reactor coolant
syste , up to and incI dir.q:

(1) IFe cuterrost containrent isolation valve in syste piping that penetrates

t hc prinary reactor containcent ,

(2) Tre second of two v31,es norr ally closed dJring norral reactor creration in

systen piping that does not penetrate the primary reactor containment, an j

(3) ite reac tor coolant s,stei" saf ety and relief salves.

h revieoed the design and arranotrent of the reac tor coolant syste" ctoporents to

5 termine conforr ance with the reqairements of WA-lSCO, Accessibility, of Sectico 4I

of t r e , '!'E Code. ine design of the reactor coolant syste- incorporates pro',isions

fer access for inservice inspectico of all EME Class 1, 2, and 3 pr essure-retaining

ccrmonents and syster> in accordance With Section XI of the ES''E CcJe. TCols and

e uipr ent ha,e been designed and art included in PESAR-35 to facilitate the re~ote

inspec tion of those are3s of the reactor vessel not readily accossible to insrection
.ersonnel.

2.'.2 conclusions

we will require that selec'.ed welas and weld heat-affected zones te inspected

pericdically. We conclude that the designs of all ASF Code Class I co ponents of
the re3ctor coolant pressure toundary incorporate previsicns f or access f or inser-
vice inspections in accord 3nce with Section (I of the AS''E Code and that methods

have been develosed to facilitate the remote inspection of those areas of the

reactor vessel not readily accessible to inst"ction personnel. We will require that
each P ES AR-35 ;>l ant uintain the access previ jed by Westinghouse to ensure that the
inservice inscection progran f or all Class 1, 2, and 3 corponents will be ccaducted
in accordance with tne requirererts of Section VI of tre ASPE Code. The conduct of

periodic inspections and leakage and hydrostatic testing of pressure-retaining
corponents of the reactor coolant pressure toundary in accordance with the reqaire-
rents of Section VI of the 7E Code provides reasonable assurance that evidence of

structural deya jation or loss of leaktight-integrity occuri ing during service will
be detected in time to permit corrective action before the safety fu ction of an

corpenent is compromised. Corpliance with the applicable portions of these in-
service inspection anj hydrostatic test requirements of Section (I of the ASPE Code
tcnstitutes an acceptable basis for satisfying the requirements of Criterion 32 of
the General Eesign Criteria.

;-, t<~

' ij t. J
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6.3 hortnr ',essel and . g rtenancm
s.3.1 cu tor '.rssel vaterials

5.3.1.1 *saluatirn

Criterion 31 of the c eral ' sign Criteril r, sires that tu rt cta caalari

pre <>ure boundary te *tsigned with sufficient argin * cs ne that i r en str e ss ' urH r

gera ting, r lintenince, ttstin1, and ; ntala 9 1 accidert ccr.j;.2 ens, it ' ' a jiry will
ts c ve in a ncobrittle mnrer an j the prr,bability of ramdly pre; 3ptira fractsre cill.

te r,inioifed,

.4e have revieaed Westinghouse's raterial spe:ificatice for the reJctor vessel and

tira re st j, Their adequacy for use in ttt c on;truc t i cn o f s .c h c or prent s <.a s

asse ., e d C r. tho I45is of t he ir r'a t eria l, r ec na ni ca l , a n j ; hys1Ca l p r ' tie 5, the,

ettects of 1re diation en 'hese r.attrials, their corr < sic resistance. 3 r .1 f a b r i c a -
t-11 i t y . re,ie,se! tho v.el ding cen trcl s a v.d p r x e d;res far Irw allow ar,d n > teni t ic.

steel wolds

The tracture tou;hness of the ferritic raterials to be used for tne reictar . nsel er '

the a p; u r t onJ" c e s thoreto were revi m a to assare that such cor;:cr"nt s will ber',e in a

rcro ittle Muner and tnt the probatility of rapNly F ro;n ga t i r; fr utsee nill be
ririnized tt r Ope r a t ing , 'a ir.tenanca, testing, and cstulated accident cunjitic''
Tho review ircluded the descriptiere of the f rac t:.re t" ::rness tests * Le pe. f o r" 'cn

all f erritic raterials that . sill be used fcr the ,cactor vessel m > , prtenancos

tNreto an ! cysidered the accept 3bility of the ;.ropcwi1 transserte 'narry -natch
i>?ltt test sr.acir' ens, dec:seignt tes t s;'ec i""ns , a nd ar y o t her test s pec l~ ircl a dr

! y We s tinr;hoJse in its prCjran

Tho test protecare> srecified bf v.esting % ate were resiered.

Tre tougrr.ess prcperties of the reactor vessel beltline 7terial will N cnitored
t hroug*icat s ervice life wi th a material surwill3"ce prugrar thit will "eot all 9e
r e pire rents of the cerican Society for Tes ting and "a terials / GTY) Stardard E
l?-73 and /ppendix H to 10 CFR f art 60.

Tha con osition of the ferritic naterials specified for the re3ctor vessel and tre
alle. sable limits for residual ele ~ents such as corper, sul fur, and pes; torous were
eviewfi.

detentined that tne composition of reac+or vessel beltline aterial, includingau

welds, will be controlled to nininize the copper and phosphorus content, th;s
ensuring that its sensitivity to radiation drage will be Icw.

iltFo;gh the use of controlled composition na'.erial f or the reactor vessel beltlire
will ninimize the possibility that irradiation will cause serious degradation of its
toughness properties Westinghouse has stated that should results of surveillante
tests indicate that the toughness has degraded to an unacceptable level, the reactor

F?q a o q Up( A.iru
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vessel ran be annealed to restore the toughness to an acceptable 1e.el. 'se will.

requir e that each PE S - Y, p l a r t r a i n t a i n th" capability for an in-place arm 11 of
th reactor vessel if required

We reviewod the ado;uacy of the reactor vessel Nterial survoillance progre to
anitor chan y in the fracture toug" ness properties of the ferritic naterials in

tre reactor ,essel teltline.

We revie.-1 tFe erd-of-life fluence calcula ted for the vessel bel tlire, the raxir r

predicted shift in refer ence t ransi t ion teaTora ture, the nurber of capsulee anJ tFo,

ra t.er and t ypes o f pecir ens to to placed in the capsules. We conclude th)t t he
progre is in concliance with A51" Standard E 185-/3 and ,, pendix if to 10 f f W Part 19.

We determined that the ferritic ' aterials in the reactor coo | ant pressure boundary

will rwt t he tcW nes , r es ;ir eren ts of Sec tinn III of the cme. In addition, the

"aterial for the reac te r vs sel and ru ctor vessel studs will Feet tho acceptanco

criteria ef .N endix 7 to 10 LFR Part 50.

5.3.1.< ( cnclusior;

IFe specificatiens of the caterials to be usod for the constructico of the reactor
ve s se! ar.d i ts a rrurten r.tes oave been idontified and found to to in conf or,
with Secticn !!! nf the ,S"E Cr? M oci31 re ;uirennts of Wostinghuuse wite

regirJ to control M res $11 ole ~"nts in ferritic naterials hu e been ido ti fied
and are ccnsidtrtd Jccept3ble.

";ec i al proc es sos uscJ fcr "a nuf ac tur o er f abric a tion of the ren tor vessel 'nd its
ap; u terances r no teen identifie1, an1 arpecpriate data reports en each prGcess as

re tirei by Sectirn III of the ASE Ccde n3ve been sut itted by b stir ;Fouse, Since

*% t:y Woc tinghouse that the aterials ar1 tabricationcertification tis tcen r

requi rer ents of "ec t ion !!! of th- AC"E Co je will h( < cr-pl i e l wi t h , the cecial
procosses to to erj are considm ei acceptable.

Special methnds usej for ncrdostructise exa"inatico of the reactor vessel ed its
arportenances have been identified, and have teen found e ;uivalent or soporier to
the techaiques descri* ed in 'ppendix X of Section III ^' 'he AS" iode '' anstra-

tions nave been ra 9 usirg these special technigars ard hive satisfied all re pire-
nents of the AWE Mie The special r:ethods of nondestructive examination are

deemed acceptable.

5Decial controls and H ecial .velding processes used for welding the reacter m sel

and its appurtenan.rs tave been identifie j and found to be qualif i(d in ur ardance
with tac require-(nts of Stcticns !!! anj ; X cf the 4 "' Cr do. !he ctntrols imposej

on wlding ;) reheat ter pera tures w'll t;e in conferrance with the recorrer.dations of
Wequlatory 6ide ' 50, "Ccntrol of Prebeat 7perature for Welding of Lcw-Alloj

n o, . m .)p
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S t ee l ,' and pro";de reason 3ble assurance that c 'acking of (cc r oronts r ade t ror los

alloj stetli will eat occur dsrirg .abrication anJ will 'inirize the possibility of

subseqarnt c rack iv; d;e to residJ11 stresses t>eing retained in tM weldr ent. Ite

controls inposed upan austm itir r.t iirle -teel w id tr msme dey,1te delt)

eith platcry G;ide 1. 31, ' Co n trol o ff errite content will f.e in t ent: > ,

'tainles S t r el < 'llir

The frarture tc ress tests repired tw the , ' Code and by +pendix i to 10 U

>$sonablt assJrance tha t adeTJ tte 56fety I argins ag jinst thefart 50 provide '

rcssibility of m uctile ' havice or rapidly pre;ugating f racture can te estab-

lished fe< all sure-r * t tining co'Tonents of the teactor coolant bLan1ary.&

.
S' ' Co@ as a guide in est1blishir] safe operatingThe ute o .rdi, G is ''

results of the fractur" tou?ress tests cerforred inproce tr. and use of '
,

accordarce with the A 9 and rom issic 's reg alaticos, will provide adeq; ate"

safety "jrgins darim e; rating, testing,''aintenance, and postulated accident
co ditiam forplirco w't? these ,# fode provisic' > a nd f or "issiv s regalations

constitute an acceptable tu;is for satisfying the re w iren r's of friterion 'l of

tre General F" sign Criteria

L.3.2 r re s u re -Ter nera t ure t ini t s

The following press ,re-te" eraturo limits to to i"pmed on the reactor ccolant
pressure roundary a; ring cperatioi anj testing were reviewed to assure thit they

will provide adeq ute saf ety r argint ag3 inst nondJctile behavior nr raridly prepa-

citing failu e of ferritic compenonts of tne reactor ccolant pressure bounilrj, asr

req;irej by Cr iterion 31 of the recoral Fesign Criteria.

(1) Fressure-te t erature lirite fer preservice Pfdrostatic tests

(?) Pres 3are-ten eratu,a lirits far inserne_ ieal ard hydrostatic test

(3) Prtssure-te- erature limits for hoatup and coold wo cperations

(4) Pre:sure-ter crature limits f cr core cPration

cppendices G and F tu 10 CFR Part 50 descrit t the conditions that rewir e pressure-
t-; erature limits and provide the general basis for these li-its. These app (edices

speci f ically r equire that precsure-terperature lirits rast provide sa fety r argins a t
least as creat as those recorrended in fmpendix 1 to Section III cf the T5"E Code,

"Protecticn , gainst Nondactile failure, during heatu,, coold an, and test con-
ditions AppenJix G to 10 CFR Part 50 also re1Jires additioral safety Eargins
whenever the reactor Core is Critical (exC(pt for IC elevel physics tests).

Actual operating limit corves cannot be deternined at the preliminary design stage
because the fracture to;ghness and other rc quired tests have not been perforrcd on

the actual naterial that will be used. Typical operating limit curves, with

rM i * )i
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te r per3t ae; s t e. " relatin to t'e ef(r te tre siti t< .c)ts., p 1'N c- 1 s fer'r

p r' 1 .. i t s **e accepty v trit riad e t e rr. i n i r, ) th. e,rve:, wore r e ,1 e ..el >1 6

do r i t o ,1 t o l o r, .:

i ratit'.al a"4 * * , * l i" i t 1ti: n % u r e; * -,. a e,aluated I L. ;rr sare-te" sto.
-

+ i

referenc.* .' th. - fibility Dj < rf urr it . c ! "O calc al 3 t 10ea a :. i n ; t" ott.
''

a r11 in tb ,oldin) e: rarch (a .,r c i l ,lletir 17E, F,- e* htions cn Fract>re:- m

! ,F,ress,

s3t'.f11 tory rc';Inticn cf+' '' r e r i t iittP' Of Cserrn .r-tt' mls' tLIP u;' th' e :

i a: !Dir af12aticn, as listasset it- b- m tion 5.? ' c+ ?Fis re g r+, t>> r# utor uil? *

!v !1:o' 311 w ", inn 'ar "1ch . vill the r. ,i r,tcin, c; erat (d in a * * .. ,,>

Cu a r ei T ,rej i > tr lE Ci Part"of t h.. - >

IF us ' of p ,- e n d i x of the M'I Lr ' a s a ';ai ot in os'atlishin s3fe ' eratim:t

I rttations, usira res ,l t s of tN f rut ere ' c r: , s t< .erfor ei in p: c c r d u' .

w i t h t' e A 5"" Cod, anj the G "issicn's regula! K will r, , ri 11 ,a t e ate *,
,

ar ;ir s duri r a c;.e r t t ie n , testin r aintenance , wi p stalav j .c1&n' tcr fi'ior, ..

J aticr ( cr '1'?G. ;)l i a nc e v;1 t h t r as e f "": Cc/o nsisice a ,1 tr t im *i:n''' i

an d' coptable t asis f c, r s iti ,t /iri tt o rc ;ir."*nts 0+ eterior 31 o f ''+ C vral

:'e s ign Cri teria.

E . 3. 3 -cartor -,+ sel -: n t e.c r i t.y
- .

1 rc u tc r el -n r e vi+ v ' 'All certions of PE%-35 relatin ; to the it te :rity of t6

to assure that tre inforraticn is co plete aod ' N t m 1r orsi <tercies in irfor atie

cr re'airerents e,ist % 3t c ald re Sce the certlinty of ;eswl int :ri'

o h3vo reviewed tra f actors contritating to the stra:+,ral intecrit et t*0 rentcr

s e s s r-' and concluj+ that the *>sinr "aterials, fabricatico, in"pect an, at* % 311tvi,

assurance rewire nts will ccnfce" to applicable C? issic' re' ',l a t i c- and re g ., -

latory guides and to tb2 rules of '< c t ion I!! of the '' "E C c ' Ib" s t r i rm ut frattare

A L'?teufness requirerents of the Co issicn's regul a tions ar'1 ectico !!| cf m .

Ccda will be ret, i n c l u d i r'q requirec ents f or surveillance of w ,,el raterial pre; rrt e<

ttroughout sersite life. Also, o;erating li-itations 00 rera t ure ar d g rnssure will*-

to established for tu vessel in accordarte aith , endix 'a, Frotection raainst
Nonductile foilure, of Section Ill nf the "ET Cod' and / *' dix 1 to lJ CfR Part 9

It+ integrity of the reactor ve;sel will te assured becare tre sosul:

(i) Will ho designed and t'abricated to the hi.h standards cf quality required by
the A9'E Code anc an y pertir;en t n;"E Q de t r.es ;

(2) Will be rade fron raterials of controlled nd derenstrated hian railit,

g i =y >Os*
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I3i ). I 11 !:s u!,p c t t( e=t(i sive [resep ,i(. ir<t( .tinr :ts! 's 5 fit t ; ; r os idri

,

,essel .1|1 * .t L 11 | et imi s s u r u m_ e t * s t toe of ateri .I tr fft : c atiwa . 3 ,

def!cie,cim ,

(I) ,4111 t- is ale! Ly tro fr:rissico t o t e t. : i-r a ted ura r c . ': 11-

< ao f prt : .->

f u e; ae' v,1 t ': ;t"ttive s it e' trat irrizio l ', s ; r w. e ''it it e , , .ctcr'*
,

f ' l t !< ',1 ') f) ( f j i t 1(.n s vil ) f.O t l' r U )t ( (1 i!c(' 'J r i r''j f . i .. t " .1 I r ( .1 f t .': r ,i rati..f.,v a

"I aill not fail or 9r to u m i i t i w- :'f an/ Of tr e v t ,! t e !a. thit t, s,-

a t . t 1. ' 't ,

[,J ul|| [4' r( , si t e ! I / t P 4' r' j s g i t,r1 (g 6p t. j f (. t, ( + . } t| [ s r l f. jl( if ' ,,( (j# (:,rs x

strato *hlt t>< h i gi initial q, alit / :f tre re.htcr .e- ~1 *a, r it i, e

t e r 11 r .1 t e d signi+'cantly m 9r servic e trHitice ir d

f LJ (an ie ar r c a l .' 'a restvre tfe iterial ' M' ;' n a tles if his t- "m

t et. ,ary.

(,i tit i'- ,
s . a
.,,ts< + s i ;n< ' '

h4 | Y, . .

t 1,1,1 < rS t ! r e

. +, sttui ( ; 313ef ; : will t e , i / o. ! to prLsi @ ,16 4a ite <cre f. ' ,l ir m 1* '*
<,

a1>' iin .i trt'r fi; leate i n i l i n'i i i t t o :, < a t . . than 1.2. > ' t na in''

ti m ,ien t < ; . a t t r- tt n ':ti. Ire , s t 1: si t e sinn l u- tI7 nill lil1+''
>

.n' cer b s ;r ,

.2 f f i t i s rt, rotatinnal irm t la '',,,U p# teet are 1) will l. ; t' / t J :! t.,,

+1p,teol in <to; rc t i: r. nitr '+. 1"; e ller a r.J otu r, i r t,1 y to;'nviu fhw ,r ir qt

mic h ** .i' to aintain j ci,tuce +,- n ali i e t ailir ratii
' ' t<: n "

,

p i i t.: r f t in 1. in th e n-e t of 10 if- ,rer.

!", r+ n tor t slan! ii n i l l L. v, r t i t al,sirol.. st m r entrif u ;il, it t e ale
,

p. . u r. t i s - sill fr. t t.o 'ott:i ird 11 s. $ , r e m il te tor 1/ ental. !<- : L,p

g [ ,'') [ifIr ,3 p1 F _g J (.. \lf, ,, ,] g., g] y Cj gg p[, g;(y 1 ( IJ 1 6 ( fI'|
'

g
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,

', . :e r. t ., o f en, clear p e r plant; ic, irtant to :.afet / !< ;' ro t e c t e'.' :ainst tre4

effe * of tissil", * it 1P t result fro n ii p' en t failure' Eer M tl g ,els

i ', e l a r r,, - i ,sr. a r a . ,;t t ! * a t ' ; r' r' of d| J at 1/fn fes^lutiGn' ;er "i r. , t o N rinq

.
< n, lm , at i n tr";ri t / ( cald r e ult in high rnorgj riss11e':,r a l reac t er c;"r 3t

'.! esc + siv s i b r a t i r. n of the rea t t o r c eulan t p. r'p :' t.i l y . li e u f e ti a:' se-
teald t.r s ign i + ic >r.t t ec a us, of s1ble 'ca? to tre reactor toolant..er . ,>,
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re uirt that each '. T .lant aint1in n . to th + 1 .- nl tc ens /e th1t
'

2

the insor<ic. ir s; _ t icn pe t ;ra aill be m j gte ir Ic u rda no -aitt tho rec.1 en-d

213'er, I.le.daticns of '
' ..

Ir > ma o f s ui ta bl e r a t r-r i a l s wi th a F, i'+ f rx * re +c;pner s, concers tive ats' ;n

cesic , to tin,, and inse. vite tien for f!p.-tcels of re3ctor; ra durr s , .

cool ant p r otar: ; rov 192 rels ; u ale 3 ssur.m t L. tru-taral inteq. cf tb*
,

fi, neels in tto ovat ]f desiv o,'.-M ed tears e t nr ru tulated acciNr.*s

C ator ar.ce witn t af rt co ' *a ti c n > of rec;later. aid 1.14 U nstituteE a n a d e;. -

aale basis fm sat.sfying tM ac alit ,Dlr Fortin , of C ri t" rim of + b: 1m al

s i ;n C r i teria .

2 *t vi ", r it ors

.1 # scrip +' '. - . .

I'' ste3 ne<1 tors eill *, ,"r t i c a l zi l 4 -*? e,' aratcrs .itn inte r il'*
.

al; ;rt -e ira tc r ~. N: pri !r, er i t ._, r roiant aili e,ter tho <tyr operatc r

1: rr rr x orical eaj 3nd f i c .e ' t ra ; ' * he L-ta:c ;i v in ; or Fe to :ererat3r

*e3e to shell , % of the. unit. 'rc ?, an-- t p sr.ert N ad Try will S =-m

zita c>, f ul l reat tor a :la r.! sido desic, L'ersare and te : erature aitnJe<i; 1 +

t r ric ; re ,o an the s. <d3r< cide so i., to 're,"nt the !ctivity r;e n er " J

c 15 s i r" wrr t codars in++ since *r ste>.. i t e i - tt : rnar. >t ',

eators rr si+ a r elt sink Sr ** Pri arv e1ct coolant i < s t e~ darin+ -

cortiir sh itd .n 1ti<n, * e, sill te at a hider eie ntion tnan tt cere to

a s s , r t- natural circaliticn f?r f cr &ca v bee + rt ;s il .

- ain ' tea li'* *1; n" rit* , c ons i s+ 1n, of a jisc nitr. stveral .nturi-tv .

n ic l e > , ,, t .<e ' 01 insid enn ster <rerat tel outlt! mule, it en l l "-

asi . ,d to li it tr $1c R r -I t > o f s te fec th ar recators in the .ent> .

at a ain tel line t a rt

Fe $ater floa t pas- tnro; :n i p r e t t. i*er ' ection of tre :t< ce% ra t u rrfore

enterirl th " oilc e sectic of tio c++ ) :erer3ter. In t ru ;:re :ea ter sect 1' , tFer

* t e n. a t e r v. i l l t:e ma + od al- '* to tr sitaraticn te sea *;re. T he s t er - .a te r>

1<+ure .nicn fl up thr a , * ine tre ' >n 'le ust past thec zn a u t of ' r * ri t w;il

Dist;re ;1r it:.r t oicn will rc~ owe e st of tFe entrairod c.ater. 'r re aining,
-

sts ' uill trcn ws , thr oa : stea dryers to 'ise tFe sic' a;311tv net ro le lvir ,

*re stea ererator. T n e .9 : m od 'E5 r-a tea .:e'.ei lters aill Lo si-ilar +< troso
-

, ;d in 'ne ES M-3 Esnsolid3+ej '.tr,icn ces :n.a

'

:oconlley siae over ; res s pe ;]ratet tian s vs te' is not witnin the sccre of tt
A - 35 d+ s i .r an i 13, tNrr Ore, ut de critel. Urwever, a ret; ire th1t tu

tullwir easares, mic. are asurej in the trin;1ent ir.d a cc id( n t a nalf ses anj are,
t +;e re f o re , interface r;,jire.g ents, ~n i n.'. a r go r a t e ] jr (Fw MlanCe-Of-plant "t5iCn.e

/ G r ) T"
have ternirod tFat these r ea sures a re te3n ic311 y f r3 sibl e. p[. g11hd4

-
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(1) 53fet/ relief valver -as* have a tota l capaci t, of 10 mrc t e t of tr< desim

* sign pressn e., team flon a t 119 ;:ercent o f the ste1 cenerit r

(?) Fev er m erated relief v 11 ves st ras at 'r' m -load pressare 1 ste: ficw

2 i fina . ed for plant M ic Nere mt',ateg a)1 to 15 reccent of the c"

least an. salve ;er 'ain s te r line locate 1 m s t ro of the ~ain stea lir >

i so l .i t i o n val,,

(3) The .a i - cnacitj of any sin ;1e s a f ety or no.* r ,peritet relief 219 2 ast te

ss tnan or e,211 to 1. a sillion pounds per no;r.

(4) ine ' a in s cca'i line selation ,alves lcc3ted utside the contnin <' A' sh;t

atf t''w fru eitner tM forward or rever se dire. tien within 'ive seccnds

E) Ite sa'2ty and relief salves ris' b.: at f;ll or'-ration wnen tN *n - ulated_

,+s>are is 103 percent of the valve settinq

,.4.J : ' te r Cer F t a tor Miterials

C ri teria 14, 15, anJ :1 ;f Naeral ?esign Criteria require tMt tFm reactor

alant p ressure t o indar, r a se an e + o:~ el y low prcbability of abenro l leiki: '
l<t

Le de igned with sufficient ar;in to a .sure t' a t design conditions will not '+n

e <cceced d Jcir-Q nor''ll c: er3 tion ind anticipated CierltiCoal DCCurrenCes, and that

t r e probabili t / of rapidl , pro: 3gitin7 failure of tne reactu roolant pressure

t<undary wil; Le ,ini ized. 'ne s'ea~ generators 'or'n important cartn nf the

boundarv.

5 faVe reVleWe3 'f'e Sele'_llVU UI Steda get.t e d l tC:;OI; 2nd the CGnfrol wniCh3

will be exercised ''; ring tne f abrication of t . tents. TFe stean :eneratnr;,

will be f abricated as "55 Code Class : cm nt; Tre r echanica l : rm erties fore

the r ateri31 s selected for tt e cie r ';enera tors nill r eet the AS"E Code requi T "en t s

as stated in @;endix I of Sr tien Ill and Parts 1, E, and C of 9ction II of the

SS"E Code. Weldin7 precedures and f abricatien processes will t,e ilified in

ictordance with the recaire ents of Sections 1:1 and IX nf the "E Cole. irecture

%ghness of ferritic aterials used in tho ste3r gener1 r.or cons truc tion will r eet

tFe requirements of Article '.0-? m and Ariendix G, Iaragraph G-2nM of 5ection Ill

a f tre AS"E Code.

The procedures fcr weld-depositin ; corrosion-resistant cladding on the tube sheet

will be cualified according to the require ents of Article D-211 of Section IX of

the AWE Code. The Jaconel 600 tubes will te espanded for the full d+cth of the

tube sheet to avoid the presence nf a deep cre/ ice titween the tube 3rd tute sheet

pursuant to the recorrendations of "3terials EN neering Branch Technic 31 F sitioni

MIEB 5-3, "Manitnring of Secondar/ Side Water Enemistry in PhR Stea r 'lenerators.

wnith is contained in Section 5. '.2.1 of tne < tandard oevieu Flan. Tre welds between
the tubes and tube sheet will acat the requirements of f ections III and IX of the

MYT %%7ASME Code. # A t'?'7f> 7 -p_k) J J=tw O gS_j7



Onsite cle3ning and cleanliness control will be in accordance with the recomenda-

tiens of Degulasory Guice 1. 37, gealitj ,ssurance requirerents for Cleaniq of

fluid S stem arf Associated Ce" cner ts of W. iter-Cooled 'oclear icwer Placts, andf

as s ta ted in R:erican ';3 ticnal Standards Institute Standard ',45 2.1-1973, " Cleaning
of Fluid Systers and Associated Comonents for % clear rov.ee Plants.

Conforrance with the above stated applicable codes, standards, positions, ard
criteria constitutes an acceptable basis for reeting the applicable require en's of

Criteria 14, 15, and 31 of the General Design Criteria.

The staf f has uncer consideration appropriate r onitoring of secondary aater crem-
istry acM inservice inspection programs to f urther enhance stear generator tube
integrity. Upon co pletion of our re view, we will consider appropriate reccc: en ti-

tions or requirerents for use in connection with the -ES20-35 design.

5.4.2.3 tea ~ Ge, era tor Inservice :nscection

Criteria 1 and 32 of the General Desicn Criteria require that co parents which are

Part of the re 5ctor ccolant pressure boundary or other components ir;ortant to
safety be desigr.ed to pernit periodic inspection and testirg of critical areTs for
structura', and leaktight integrit). The design of the steam gererators as described
in RESA4-35 was reviewec to establish that use of the specified inspection t.;ch-
"i<ues is fe3sible.-

We conclude that the stear generators have teen designed to permit inservice in-
srrrtion of all ASN_ Ccde Class 1 and 2 com;orents including individual tubes as
r eco v enced in ?egulTtory Guide 1.83, " Inservice Inspection of Pressoriced t < ter
reactor Steam Generator Tubas,' and Section XI of the ,SYE Code. We will require
th3t each RF5A -35 plant ;rovide access to the steam generators to ensure that the
inservice inspection progran will be conducted in acccrdance with the recorrenda-
tiens of Pegulatory Guide 1.83 and the reauire ents of tection XI of tht ASVE Code.
Ccnformance with Pogulatory Guide 1.M 'nd Section XI cf the AS''E Code constitutes
an acceptable basis for reeting the applicable portices of Criteria 1 and 32 of the
General Design criteria.

b.0.3 Fesidual Feat Feroval Systen

The residual heat removal systen will be designed to remove decay heat and sensible
heat f roa the reactor coolant systen and core during the latter stages of cooldowr.
The systen will also control the reactor coolant torperature during refueling ar d
provides the reans for filling and draining the refueling cavity. The systen will
consist of two parallel flow trains each consisting of a residual he3t removal haat
exchanger, a residual heat removal pump, and the associated valves and instrumenta-
tion necessary for crerational control. The inlet lines to the systen will be
connected to the hot legs of two of the reactor coolant systen loops and the return
lines will be ccnnected to the cold legs of the four reactor coolant systen loops.
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4e w al ve arrang "ent will te such trJ+ at all ti es the c ergency ort e lim

< 2! sh;ald the cred riv
~

s1ll rotsjstt can inject into the reacter <

licit or hr or tre residual beat re"sval f;nction '' 'O r e3t eict'r e m

itr residual neat re: oval system will te placed into t+e ra tion a;n ro,1r a tel y f aar

ren tne te~ P ature ed prcs>;re of twhours after ini tia tian of plar.t s Qtdhn w

reactor c Jolant sy stec are t eloa 350 degree: Fanrenheit and W poun:> per s ~; a r c

i nc h , q ;a gt re %tctieely. >sur ir eretion of the too pum anj two te3t e>-
, w

char ers , 3"d that ea:n hN t excnar ,er will be upplied with ton nner:t coolin , u ter
at @>i fls and te perature, tne residual r e t t r.:r os al systs is designed tc

t he reacter coolant syste te perature f rc" L to 15) degrees Fahrenreitr( 14 <

with1r <!xtnen hourt af ter being placed into neration. !' cr.e of tne t o Oc, or

re3t e nan ers vere rot over3ble, Iife cooldo. of t"e Llant mld till "_ c6 -

s Ble hut tre ti!e required for cooldown would be estendec

t se o f tr.t- resid ai eat rerusal t jste r for r.orr al pla"t cooldown will not v er" 1 se
i ts use as part of t h t. c e rge: c y core ccol ino s ys ter- The ,alses 3sociate? ,81tn tn

si te will narrally : aligned in sw_h a 63j ai to allow us of +ne r,ecessarf c'rtit
of *a syste" f or e er y ncy care syste- re i rcula tion coi'lin" srould the r er d aris.

f ir*e- Sida31 N-at rc ,5 31 sy s tt isglatic nas <r. '<cviced thrc c th< use o r-

l os ps enich prevent cpening cf isnla*icr ., 31 s o c <ren the reactor coola * c,-*

'' +n 6,rpt f er sa>3r r inch, 93g. and autoc.atically cicss greaterp re s , '

the isolation valves wner tne rea: e r e n o l a r. t sy ter pres,ure re nhes 7F r '
. ,

, esi ticn ar d is, tr ere f ort ,;ua re inch, 9 a r.e . Inis is in ccrplianc_ with ou r

acceptable Tr ea interlcci , are discussed +urth( in _ _ tion 7.E.a af tr.i> re: **

We f terr: ire d that thc - E S M-: resicall heat re" oval r , s t e- desiT did ro+ oric1cally

rr et tht singic f ail xe cri terior in that ze of the tw isolation valves in 14 u-

tien lires of e3ch of tna twa trains were powered tro~ tu sac + arte,* f3iler( of

aich s,sid have prever ted th- cperatico of both re s i d al toat rer o .11 s t ra i r s*

stin? ' ne Er nr sed utilizing tre auillary f eeda3tcr r ,ste~ alor- .th * 'S a+

vnerator power-cperated relief valL > as tacku, 10 tr:e r esid al t eat re~ i sys$

It is cur psition trat th- syste provided ta er ove rt < 1d;il tt a t ce ca, : lo ct
re Jucirq tre reactor coolart te 7erature to a cold shthe value ( M cec r.'
F a"ren41 t a r les >l wi thin a reasonable period cf tire (cn the order of a lav) w't

either mly onsite er only offsite reser aiailable and assumina t& rest 11ritir
s in ;le f ail ure. Ite duelliary terdnater syster alcng witn tN stea eriratcr

aer-cre ra ted rel ie f val s e > , h::<te ver, would not Le caretle of re uins tne n ac Or
coolant te~ rerature to a cold shatd%n value within a reasy atle perlej cf t1 <

Lor s ?quen tly, Ac s tir posse specified as an interf ace rep re ent in -LSA--: trat to

balonce-cf-plan t desig incl ude provisions f or s c, r lyir'. Clas 'r el(ttrical ,t to-

t he res i dua l hea * com.al systen sucticn isclatic" salses ir s u c h a * 3 m.e r t r a t t h.'

sin J e fallure Criter1Cn is s3tisfieu for both syste opcratioe a n< ,:01aticn. ul
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rind this to be acceptable. In addi tion, hJ.vever, Westinghouse has described in
PES AR- 35 a ter ;: ora r/ pow"r suppl y a rrange"ent as a re w of acco71i sh ina t his inter-
face require ~ent. We ha'.'e not reviewed istinchouse's proposed te y ear / pc'.ser surply
arrangerent since the ,ecific design will be ;;rovided by the h31ance-et-plant designer
and, therefore, will be revie'. sed in ap plications referencina PES '-35-

't have deterrined that with Westinghcuse's s & tion line inolation valse ; cwer inter-,,

face requirerent, the atSAR-35 residual teat renoval syster- desico corTlies with tha
rewirements of Criteria 19 and 34 of tne re neral Design Criteria and, there'ere,
cerclude that the LL %R-3S residual heat removal system design is acceptable.

:ne residual heat re osal system will te inspected periodically during rceral plart
eteration by applicants referencing RE W -35. 4 calibration of the instrumentation
che nels, should it be necessary, , sill be done d; ring eacn refu ling cperatic'

We are ;)resentlj considering on a generic basis the question of whether caNtility
should be pruvided "r transfe.rinc heat from the reactor te the environrent fro ~i
normal reactor operating conditions to cold shutdono using enly safety-grade systecs,
'gith only of fsite or onsite pe.ser available, and assur irq the rest li"itinq single.

'ailure. If ,,2 deternine that this ca m ilit/ should be provided ..e will require

that the PESN-35 design and the desir,ns of the t.alance-of-plant portions of applica-
tions referencirj f-ESAR-35 te redified accordinalv. > have deterr ined init sucn
;Jifications are tecnnically fecible and conclud that this matter can be left for

; o s * -preiini r,a ry des ign accro v 31 s t i cons i do ra ti en.o

5.4.0 f r.e.s.s u._r_i _z e.r-. -

It e pressurizer will caintain the reactor cool ant s 's tem pressure during s teady-s ta te
ogeraticn and will limit pressure chanjes during transients. It nill contain a water
solu e sized to cerrit tFe reactor syster to e=perience a step load inc rease of ten
cercent at full pcner without uncovering the electrical heaters in the pressurizer and
to r aintain the pre m e high enoagh so as not to activate tn2 aicn pressure injectice
syster thove the nater level will be a volu~e of stea~ sized to prevent water relief
trreugh the safety s)1ves follcwing a loss of ! cad with credit taken for *te pressuri zcr
nign water level ir.itiating a reactor trip and witncut reactor control or stear drp.
Ire ster valre will be large enough to accorredate the surge resulting from a 50
percent red;ction of full lcad with autoratic reactor control and 40 mrcent s ter

df p witho;t tre high ater level reactor trip point being reached. No reactor trip
will occur i f the secondary system limits the prirary systen to a step c ange of ten
p e r c e r, t .

Electric heater bandles, located in the lower section, and water spray nozzles in the
tcp head of the pressurizer will raintain the stear and water a t the saturation
tenerature which corresponds to tFe desired reactor ccolant syste Fressure.
Du-irg cutsurges, as the system pressure decreases, some of the water will flash to
steam lir iting the pressure d2 crease and the electric heaters will act to restore the
normal operating pressure. During insurces, as the systen pressure increases, sore
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stear sill naturally condense liriting the pressare increase while the autc atic nater
s;. ray will tendense rare ster to recute the pressure to the normal oneratirq level .

Code safety valves aill be connected to the urper pressurizer head toThreo '"
,

relic <e syster overpressure. Two "otor operated r elief salves will als, & proeided
to limit the lifting frequency of the ufety valves.

The safety and relief volves will discharge to the pressurizer relief tank, located
wi thin conta inc ent. For cverpressure protection for anticipated transients and
accid *:nt conditiens, nhich is Jiscussed in Section 5.2.2 of this report, credit will

only L:e aken for ,af ety valse o;erition.

5.4.5 Pressurizer Pelief Tack

The prescurizer elief tark is witnin the scope of PESM-35 and is designed to condense
and cool the discharq frco the pressurizer safety and relief valves. Tre tank nill
ncr" ally contain water under 3 predoninantly nitrogen atrosphere, however, connectiors
aill be prpvided to perrit tne cas in the tank to be periodically analyzed to renitor
tFe con:entration of hydro jen and/or oxy ;en. The sa 71e lines and qas ~onitors are

not uithin the scope of rESAP- i

By "ans of its connection to tre naste proc?ssing syster, the pressurizer relief
tank will provide a reans for removing any non-condensable g3ses from tne reactor

nicn night collect in the pressurizer sessel. Tte ta~k design iscoolant system a

basaj cn the red rcy nt to abscrb the pressurizer discharge during a ten percent steDi

la d decrease. The pressurizer r(31onse was evaluated for a discharge of c^essurizer
stea, eaual to 110 percent of the soi ro c ove the full-power pressurizer water level
set point. The volume of wa ter in tre tank will be cap 3ble of absorbing the heat frc~

the assuned discharge, assuming an initial terperature of 120 degrees Fahrenheit and
increasing to a final te"'perature of ?CO degrees Fahrenreit. If the temperature in
the tank rises above 120 degrees Fahrenheit during plant oper atica, the tank will be
cooled t'y spraying in ecol water and draining out the warm e ixture to the waste
processing syste*

-upture discs on the relief tad will provide suf ficient relief capacity (1.6 nillion
po;nds per hour a t 100 pounds per square inch, cuage) to prevent tank overpressurization.
TFe tank design pressure of 100 pcunds per square inch, guage, aill be equal to tsice
the calculated pressure resulting frcr absorption of 110 cercent of the stea s o l u" e
discharged frca the pressurizer. The tank and rupture disc holders will also be
designed for full vacuar to present tank collapse if the contents ccol following a
discnarge without the nor"al addition of nitrogen. Based Cn the analyses presented in
Sectico 15 of RESM-35, for any anticipated transient the pressurizer relief tank
pressure will rot exceed the design pressure of ructure discs. Therefore, there is no
anticipated transient for which reactor coolant would t'e released to the containrent.

Based on the -argin provided in the design bases for the pressurizer relief tank and
the deterninatiCn that reactor coolant will not be released to containrent for any

anticipated transients, we conclude that the design of the pressurizer relief tank is
acceptable. 'M i 4 9 p
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5.4.5 Sa_fety and Pelief Valves

The pressurizer safety valves are within the scope of CE5F-35 and will be the totally
enclosed pop type valve. The valves will be spring-loaded, sel f-dctivatad, ar.d with
back pressure co pensaticn features. The cerbined capacity of tne pressurizer safety
valves will be designed to accomodite the rax bum surge resultira f rce complete loss
of load. The pressurizer safety valves, with a total relieving capacity of 1.2f,
million pounds per hour, will prevent reactor coolant syste pressure f rom exceeding
110 percent of system design pressure of 2500 pcunds per square inch, absolute, in
torpliarte with Section III of the ASME Code. This objective will be ret withou'
reactor trip or any operator action.

The relief valves are within tne scope of PEcA?-35 and will be quick-opening and
cperated autor:atically or by remote control. Remotely operated stop valses will be
prev'1ed to isolate the power-operated relief salves if excecsive leataq develcas.

The pressurizer power-cperated relief valses, each with a relieving capacity of
210,003 pounds per hour, will be designed to limit pressurizer pressure to a value
belo9 the high pressure reactor trip setooint fcr all design transierts up to and
including the design step load decrease with steam dump.

Treso valves are similar to those used in c revio,s Westinghouse designs and are
acceptable.

5A.7 Loose farts "onitor

Occasionally, ru scellaneous iters such as nuts, bolts, and other srall iters h1ve

become loose parts within reactor coolant systers 'n additicr. to causing opera tional
inconvenience, such loose parts can danage otror co corents within tt3 systen or be an
indication of ur due wear or vibration.

For such reasons, for the past few years we have required rany appiitants to initiate
a program or to participate in an ongoing prograr, the object.ve o' which was the
developnent of a functional, loose parts monitoring systen witnin a reasonable period
of time. Recently, prototype loose parts monitoring system have been developed and
are presently in operation or being installed at several plants.

RESAR-35 includes, as an option, a loose parts monitoring syster which we have found
acceptable for use in previous Westinghouse plants. We will impose the requireM nt
for installation of an acceptable loose parts nonitoring system cn each ap?ticant
stilizing RESAR-35.

r,4,e reactor Vessel Sugorts

Cr Fay 7,1975, we were infor~ed by a licensee of a pressurized water reactor, Virginia
Electric and Fower Corpany, that the asyrretric loading resulting t rom a postulated
pipe rupture in the reactor ccolant syster had not been taken into account in the

"l{_'NdA - - }.W15-22 gj .'p
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criqinal design of the reactor pressure vessel support syster for the North Anna Units
1 and 2 (Docket es 53-338 and 339) .

This loading results from the forces indaced on the internals within the reactor
vessel c3Jsed by differential pressure Conditions within the vessel irrediately
following a postulated loss-of-ccolant accident. In addition, the asyn etric leading
from transient dif ferential pressures that would exist around the exterior of the
reactor vessel from the sare postulated pipe rupture was not included in the original
design anJlysis. Powever, the sy etric lo3 dings f rce such a postulated pipe rupture
wert included in the original analysis cf the rentcr pressure vessel supports.

It is our coinicn that these factors relatod to the desiga of the reactcr pressure

sessel s;pports are generic in nature and ~ay apply to the PESAR-35 desico. Accord-
in gly, we are takir.g stens to review this problem cc a generic basis to determine the
oxtent of the proble-

', c r a ve infor: .ed estirgtcase cf the nature of this proble" and have requested WP5 ting-
h0Jse tu verify that the design prCCedsres for the reactCr pressure vessel s g p0rt
syster wil' properly include tu asyrretric forces descrit:ed abcve in the final & sicn
of tne sucport> Westing w o has provided serification that the final design will
ir.cluje the 3 sy"r:e t ric f orces.

Cased on our review cf this ceric recble" to date, we have deter ~ined that the

retnedology recessary to model tFe cc"plete reactor coolant systen in sufficient
detail to deterrine analyticallf the m;ni tu de- and phase relaticnships of the vessel
support systen Ic3ds from the transient cre";re differentials nas been develo;ed by

ne calculational tecnniques have been refined so that it is ; racticala stingtcase. 2

to evaluate the a:tual dynamic s <ste resycnse to all the kncwn transient loaJs
f u r t h e r"'c re , M tirgFesse nas infor~ed us that structural analyses based 0" the lo'd3

d nelcuM 's/ the worst caso lcadir] de cnstrate that stin 7euse reactor coolant
svL; crt sjstems now being desimed can sustain these loads and rr ain ..ithi" ccnseru-
tive design basis stress limits comparable ta thow , tress litiits s,+ citied in 4 en-

di3 F of Section III of the C E Code.

On the basis of our review of this proble" to d3t' , w' have corcluded that Westin7 m e

car. prcperly account for Pese forces durirg tm final desicn of the reacter msse
supr.crt cys ter

5.5 Conclusion

Our rovien of tre CESAR-35 rea; tar coolant systen i r.cluded revi e.9 of the 'ntegritj cf
the re)ctor coolart pressure boundary, the reactor vestel and i ts apcurtenances,
s ys tcr co Tor 90t and s / syste": A signs, and the residual heat r,roval sj;te" 'c. o have

_

deter-ined that the prcacsed desir:n of she reactor coolant syste conferr s to the
Comi s sicn's regulatient ani to applicable regula tcry cuides, s taf f technical positicos,
and indJstry standards, and ccnclude that the desian is acceptable.
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E.0 E ZI!.EERED SAFETY FEAEPES

6.1 Su ' a ry_

The pario',e of the taricas engineered safety features will be to provide a ce~plete
and consistent means of assuring that the plant personrel and the public will b-
protec ted f ror: evcessive exposure to radioacti"e raterials should a ~ajor accident
occur in the plant. In this section we discuss the engineered safet) feature syste m
proposed for the PESAR-35 ruclear ster. supplf sy,ter Certain of these s y s ter - or

35 v. ell asparts of these systems will hne functicns far nornal plant operation
description of the sccpe of the RESo -352ervin;; as enqineer ed safety fcatures. n

enairoered safcty features is contaired in Section 1.2 cf this report and Sectic' I.7
of PESAR-35

T he engineered safetj features prcvided within the sccre of RESAR-15 ard evaluated
ierein are those Dorticns of tFe containment isolation syste" relating to the syster,
within the scope of RESAO-35 and the crer<;ency cere cooling systen The pipirg

cesign and la f out and certa in cc ;1erents are outside the <co;.e of RES AP-35. A detaile'

P cription of tnc stoce of PES C-35 can be found in Section 1.7 of PESAR-35

have re / ie<.ed the prepcs E d " LSAR-35 ',3 t er and co- crents desi; rated as engireered
. 3>

s3fety features Tr ese syste"s and conurents will be designed to be cat aNe of
a s s u r i n'; safe srutdown of tre re3ctor under the adverse con ditions nf the vario.;s
rostulated des n basis accident > N2; ribe d in Chapter 15 of this report. Sey ill

te Msigrt o to seis-ic Ca te'jorj ! requi prents and to function even <c i t h the cc :lete

loss of of fsite pc or.

Ce ;,onents and sjste > will be providej in suf ficient redandanc/ so tnt a single
failure of any cc Torent or syste will rot ros;1t in tFe loss of the carability to
achieve safe sh;ti of the reactor in accord 3nce with Criterian 35 cf the General

Desi7 Criteria.

-Z E a n t a i n:> n t S y s t e"

PERAR-39 de crices a ruclear steam supply syste~ utilizirg a foar-lccp reactor coclar t

sjste , a 3011 r eaaaatt therr al pressurized water reactcr, and associate:1 aJxiliary

system ino contain ent syste'"s for a nuclear generating station utilizing the
,

FEST-35 design will include a reactor con 3irrent structure, contain ent heat re-
rosal asters, containment isolation systers, and contain' cnt cor bastible gas

centrol systems. W=..e.er, DESAP-35 includes cnly he portions of the contain ent

isolation syster for the systers within the sccpe of PESAH-35. The re~aindor of the
certainment syste s will t.e inclu@ d in applications which reference RESA -35
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Wes ti myou :,e h: - provijed mass and erergy rel+aso infceraticn for pcstulatcd Icss-of-1

coal 3nt tcc ider tc for ase in este.lishing the 'o tainrent desi :n ccr.Jitians and *esign-

ing the centaincent partcen's 3rd ro. nt s% ports. These calculauces are>

e s i s r .w1 ta r axi+ize ass and . erg, release so as to conservatively art -izo centain-d

cent pressure fcr _urposes of es tablishirq cor.tainc ent design. The con taincert ;3re s-

ure calculations #11ch minimize centairr ent pre ssure for the er ergency core coolirlc

/stk an31ysis are ciscussed in Soction 6.3 of this report.3

oplicarits which re ference FE SAo-35 aill prov i> the ressare evaluations for ce tain-

cnt design, the & sign pressure evalu3 tion fn sutt.cr oart~ent designs, and the con-

tainrent resetnse to c pturee in the secordary s j , ter' The containnent type, such asa

d ry , suba rcscheric, ce pre s sure suu-pr es s ion , s rot specified in ." P-35. Fce any

_ ntaine nt type, tre ass 3nd eneray inforratico orovided b/ Westiny o;se 'n -E5 % :

will te acceptablt for ccntainm nt v im pur cses ;rt thei 'si v calculated'' '

contain ent preeiure is less than that as, a d ti hestin y use in calculatirg the mass

a:J energy rele.1so rate, from a costulated It s-c+-ccolant 3ccident. <estiny % se

i v r ed 3 c en t a i rr "n t r es s u re a f 61. 7 cwrd, we sq are inch, absolute, follouinq the

i n i t i a l b l ca : to calculate the as > and et tre/ rele3se 13t3.

N tontai ment pressure calcul3tiens fer the - e rr:ency cc re coolirq s n te"- aluatien

a rt only appli.Jble to dry cc"tain ent t,fes Theref ore, applications v.hich ref erence

JFSM 's at:d utili2L crntairrect tg " cther 33n dry will he req; ired to crc,1dc

addition 31 arilysrs andh .astificatinn

.1 icntaineent ':.rctional Nsiv*

Ire contair~ ent nill pec;ide a leo leak w tarrier t r. 3 t o' clone? 'he nuclear stea-
supply syste" includir.3 the re3ctor, stea- r,r~ rators, reacter coalart p r s, and pres-

iurizer, as well 3s certain co ,orent, of tN m '' ered s3fetv feat re systems.
- S M- Z c e n te. i r e, "o wecific informatico on cr dair ent wsi ;n. N e ,er, the e+fec's

' ~

t

of oceration and accident condition < of tne 2E S, - 35 s y s t, '"s on tre containment ,ign*

us t tw r c c an t c d t or.

.ses ti nghse b 3 cliculated t'e ness and energy rele3se rates resulting fron ;ostulatet
los>-of 'colant accideus for r , in containn r t design calculations and for use in,

cer t3 innent subcorpa rt mnt ana lysi s Ibese calculaticrs are M critef in esti m hodse
Topical Repert A X - 2 N , ' Wo s ti rchcuse t'a s , a n d E rara celease Cata fcr rcntain entr

:esign, pevision 1. s t ir ghau se has al so pro /i ded Icr.^;-tern a ss ar:j erergy re 1 N s e

dat3 in Tables 6.2-1 through 6.? 4 of P E SM- 35.

ne have reviewed ttt r ethods are assur pticos > scribed in Z F-R2 G and rave cercluded

that these rethods will conservati,ely maxinize rass and energy release to tre contain-

rent and are, therefore, acceptable. We will re;uire that m licants wnich referenc,

n 5M- 33 de-ons tra te tha t tne rass and ener1/ release data calculated by .estingheuse
is applicable i.o trcir specific ccrtair ent # sign.

> * * - .e r n,
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The methodology f or calcslating rass and enero/ releas, f r:- sec'n "trj syste ru W rcs
anJ the pn ssure resDcnse f cr both ohcu * *** an an ta l n en t des iur, cc e i er3ticn

dc

will be presented *cr o; rev'+, in s plicatic fre erenrina :S " .

L.2.2 e r.t a i rr en t '" ,lation ',e tr

TFe contain;ent isciatics syste is s i r, ed to sola te tne con ta inrc r t a trcschere f rc'

inc catside env i rcrr , t under atticent con di tion- bl / those cc ntairrent isolation
salses for - ES!--35 systers are within the Rcpe of -Z --3S and are evalua tef herein.

The detailed dercr Eticn of 1salaticr prosisions fer the balance of plant will be

l4; plied in applicaticns atilizirr, ;ESL-33 a co.T ete listirc Of *N containment2

istlation ,alvo, aithin tN scge af rt.3 -35 1s Erovic in Table f 2-7 o# C E U S- 3''

'le barrier protection, in tre f o rr of close: s n tr s and isol3 tion ,alses will be<

n re al t in the loss of contain-rectided so that na sicgle salve or p:;ing f ailure

;ent integrit< '*t reactc r b;ilding isola tico sio' <.ill be a ti,3ted tj hi;h re-

3c tcr buil::inq pres ure :ertai- ccntair ent it' 3 tion .al es d ll 3150 isolate +01--

lusing lou stea lire press re or l os p ri ~a r, j s g r- press.re, follcc.ing receipt of a

cs uin ert isolation siy >' ell fl>.d y ations <.ithin thE s cc"+ ':SA -3a ro t*

rei; ired for ca ratior c' ttc ergir ered saf et / f eatur e taair ent sill re isolated,t

telj 0;erated isolaticr v al .m will rar ,. c s i t i c r indicaticr in the cor trol , 'ce

'e tuu contair"ent trildirq s n retirculatic< lirec eac* of which will sucDly ac-

t Cn to twa hip essJrc ar d cr+ I c., pressere irp etion sy ster s and the contair~'ent

sc raj syster, will each b+ proviS 4 with a sirgle, r otor-enerated cate vals e cu ts'ce

'be contain~ent buildirc. ie v31/e will ' m erclosed ir a len-ticFt cr urtr ent.

Olso, the pipirc fro ~ tre ss - to the s31 e cc; >rt ent ill be (rclosed in 3 concen-

tric guard pipa IFe valve waart ert a' d tFe tu d pipe will not can t^ tFe

containrent baildini a tmo s;- N re ,

en! sai retirc;lation lire isolaticn pro-k.e Fawe revi a ed t' desigr of the c mt4 ri

sisjons an ccrcluco trat sys ter reliability aill ?> gre3ter ., tn ccl y cne .alve in tre

M ve deterrincj that t!E retircul3 tion sjsta is clos'j c;tsi 9lire. In addi tico, v 2

t'a centairrcn! and thet a sir e failure o# an a;tise c yrorert can Le accorredated

with only are is31ation val.e in the line, s an interfne reysirement, the c70 sed

' , ster catside centairrent , sill t'e rissile protecteJ, sei'"ic rategory 1, a rd M e ty

Cliss 2 design, and nill t %e a 'esign tercerature anj cressare rating at least ecJiv-
alent to the fcr the cer taine 2nt On this t as : , ccr.clude that the prorcsed ca -

tain ent isolaticn pre,is. ors f a the con ta ini rnt reci rcula tion lines 3re in confor-

rance with Criterlon s of the General Nsign Criteria ir d are, tFerefore, accept ll e .

residaal heat t er eval sy s t* saction li res will each tcntain two rotor-nneratedTF '

valves inside cortain-ent 'tese salves (1) will be equiped with diserse "present

open" and "aateclose interlov s to prevent over;;ressurization of the resid;al heat
re' eval syste", (2; will Le closrJ durirg reactor creratien, and (3) will re ain closed
in the event of an accident. In additico, the cuterrcst valve in each lire will also

onorm $h .
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te a ccntaim ent isoletico valve The residual Feat recoval systen sucticn lines will

he connectei to the sare closed, engineered safety features systen outside containrent

a s the ccntairr * nt se p recirculation linee

it is our rosition that a single contair +nt isolation valve in each residual heat

rerwal sys ter s;cticn line inside containrent in conjunction with the closed erai-

neered safety features >< ster outside centainrent satisfics our double harrier brotec-

tion centainrent isolation require ent. On this t, asis, we conclude that the prcrcsed

containment isolation provisions for tFe residual teat renoval syster suction lines are

in confermnce with Crittrion EE of tre General Design Criteria and are, therefore,

acccptable.

Containrent isolation valves in engineered safety feat 7res lines which are recaired
t o perfor" a safet < f unction follc..ing an accident are opera ted remotely fro'' the
cont cl room A;te"atic closure of these valves would defeat their desian purinse since

following an accident they must te cpt ned cr remain tren in crder for tne engirecred

conclude that the re'ote creration ofsafety features to 0;erate. Cn this basis, t

these valve is in ccnf ctranco <.ith Criteria f and 50 of the General nesign Crite ''

and is, therefere, acce; table.

Jur roview of tr e ccntain ent isolation s/ ster aithin the scc; e of PESA?-3S has ir.-

cl uded sc hema tic 'ca ni t as a nd d"sc ri:;ti v e infornatinn for the isolation provisicos fr.r

fluid systt s within tr e score of 'E"AD-35 which reretrate the contain ent < cundary.

Tr e review tas also included estinabovse's prorosed decian tases fcr t% contairrent

isolation provisior: and ar.alyses of the functional cm ability of tre contairrent
isolatio. syste"

cerclo p ttat the contair ent isolatico , revisions witnin tb.CisM cn cur revieu, e

s c : e o f D E U. ? " are in confer ~arce with Criteri! ', ES, EC, and 57 of the Vreral

Cesign Criteria md a re , + r a refere, accE; table.

E.c.3 Cerhatiblo Gas Ccntro! in (cntaire ent

Follc wing a postulated loss-of-ccolant accident, hydrogc n ay accum12 te in<,i f e the
containrent. The rajor sources of Fjdrogen ccr eration within tre er ; e n ' R E S '. a - F
include chmical rcacticn between thc zirconio fuel roi claddinq and ster , arj radi-

ol sis of a p ecu; solutions in the reactcr ccre ard in the contain"ent s; mf

nestinghouse has analyD d the rest-loss-of-conlant accidtrt hy&omo centration frn

the ster supply syste descrited in PESM-35 vitF respect to snurces of * ,dre :e"

ceteratien described atove. This ar.alysis is comistent with the "aidelir's nf Req;-

la tory Guide 1.7, "Ccntrol of Cer bustib'e G1s Ccnc(ntratir ns in Ecnt3inrer ! 'allowinq a

Less-of-Coolant Accident, and is, therefore, acceptable.

In our evaluation of acplicaticns referercirq PES 3-3;, we will ccnsider any additional

sources of hydrogen gener3 tion and assure that the assumntions used in the PESAP-35

9 i 9 '7 Daf A .u. u O
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an1I) sis are consisten' with tre talance-of-plant d( sign ar,d .ith the resul tir n con-

u irr ent hydrogen concen 'ra t ion. Le will also review the rrovisiens fcr atmosptwric

tixing within the ccrtain: ont.

Hydrogen r eco' birers , which are usej te lir i t ti e cor. centra tion of tydrogen in tre
rnotain Tnt following a rostulateJ Ics>.)f-ccolant accident, are not wi thin the sco; e

of FESAR-35 A tydrocco sa'piim sjst hydrogen reco tir+rs, and a t acf an purc:e

s/stt desian will t e descrit+J in a;rlications refercncir' ; E5 0:?-35.

6.3 i r e rgrq Corg C c,a l i rq Sj s ter
f.3.1 e s i .g n C a.s e s

-

Criteritm % cf the Gcncral rsiro tri te ria and Sc t ie- r '' . 4 6 o f 10 C FP P<rt 50 require

t ha t a a e> .:rm rc i c c re c c ul i n; syste- "o pro v i' icd whic h ca n perfor: it, s3 7t / func tion

3ss ri~q a cingle failure.

Tre 3 - f er e r o tj ccre c:oling sjster will t-e desir: red to :.rovide wcrcenc y core

m 'olirs d;rire tf o:e icstulated accide nt conditicra v.here it is assar cJ tnt r echanical

'ailures ca ur in tre r(1ctor ccolant cjst pipina rcsult 7 in Icss of coolant fro ~

tne rcactor ,essel i:rcater than the avail ele coolant caLeap caratity usinc norral

i ; era tin g euir e nt e trgercy core toolin' sjste- aill also te designed to pro-5

. cc c.rm er es. Tre OE 'R-35 ("ercenc/ core coolintect ?;3 inst stea.- tine trea'

it: will to si ilar in desinn, size, an ca; aci t s N thc;e of the Loranche Peak andd

t'erral.T r: jar plants dicf are also ;< signed for core nutrat, of 3:11 ; egava tt, r

IF.. qs te desi? '3ses are to Ern t "* 'uel and claddira da~ age tha t would interfere

e. i t h aL iaate ertrgerty cere crolir and to ritigate tN: ar'o u n t of cl31-vater reactirn

fcr an/ size tr(aL u; to a r.1 ircl,jir.g a d M it-tnded rarture of the larcest , 3ry,

ccolant line. Tr. se r(c 2 ire er* cil t e " e t e v e n v. i t ' -inir2 soirtered safety

features available.

Ite i-ergencj core cooling syster will hav tr e rec ;ir(d ra:ter, diversi ty, reli-

abilitj, arLi reLnf ancy of cc ; tr+ nts sacn that no single failure of active frerct.ncy
-

ccre c'oling syste~ r , ipr +n t curi rc tro short terr or rc single f ailurt of active or

rassive equi;r ent darir4 tM lon] ter" of an accidcnt will result in inadelaate coolinq

c' t Fe rez.t te r c ore. E 3cn cf tr o t rcrosed emergency core cooling systen subsysters

will t e desipe! t' 9c tice oser a specific can . of reactor coolant piping syste~

t reas siv s, up to and including t"e flor area asscciated with a postulated double-
+ "Jed t red in tre larm st reictor coolant pipe (10.48 syare feet is tFe dout,le-ended

are3).

Im tcric acid injcction cortion of the ergency core cooling syster will te desigred
tc control tre reactivity irsertion actnrganjing the rarid cooldown following ary
ingle stea-- lire ru;.ture or spartous relief valve lif tin ~; Crntrol of the reactivity

insertion will te acco pli hed ty injecticn of high concentraticn toric acid solution'
into the reacter ccolant ' yste The rarye of stea"' line ruptures protected against is

i to an1 including the double-enied circurferential rupture of the lornest pipe in trev

p. .
ste3m systen g - - - - -
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C.3.2 Qste" 'esinn

In ? b. event of 3 postulated design basis loss-of-coolant accident, " ass and enerqj

will te released froc the postulated pipe break to tFe c0ntairment. Itese releises

will occur oser a tir e period depencing upon tre particular loss-of-cnolart acciannt
that ha., teen pustulated. nithin this tir e perioJ several phases fray be ts nsidered to

accur in ter~ s o f t:lcodoon, refill, refl0Gd, and post-reflood phases. These are

disassed se;3ratel, telow.

Ite bleston phase of tne accicent is t*e ti e i rediately folloairg tre occurrence of

the ostulatcd treak darir.g ohich rast Gt the mass and energy contained in t ra reactor
,istec, t r e p rin a ry cool ar,t, a r4 t"e retal and core stored energy will 50 relN sed to
tt cntalen rt. The refill pnase is that tire during whicn tre loner reactor ve;sel

ple m will te refilled to tne Lottcr of the core bj tFe energencj core ccoli ; , s tn2

The reflocd M ase i s tha t tira d.. ring nhicn the core will be recovered bj the energency

care tcoling system and, for cold leg treaks, tn ti e period d; ring which ost ife

tre second3ry ererg, will be remosed from the steam ge erators. The rerainirg c r orgjr

in tn econdary systr , ilcng with decay test frce tre reac tor ccre, will b relcast'

to the con ta irr.ent duri r g t he pc s t-re # 10M pe ried -

Icr tot le j t rea t, the troken piping will provido a cirect path fc r fluid fr' tr e

ccre to travel directly into the contain ent wit * Gat pas;ing thro;;h +tec" prer3-r

tors Therefcre, tke secordarj system erergj nill be re cvej at a rah slower rate.

Foll;,ing a po.tulated loss-of-tcal ut accident, tre energency cure coolir 1 sjste will
cpar3te initially in tre passivo a: cur ulator rede a r.d t N active nip head ir3c ticr
ifr. then in the active Ito "ead injection 1 cde, and finallj in tN recirculaticn

7de.

Ine e"ergency core cooling syste~. will (Gnsist of four 2:cf ;1ator tanks, tv 7-

pressure 3rd one Ic., press: i a injection sy ste-s , with crosisicrs for recirculation of
tho ucrated coolant af ter the end of t"e injection phase. Va rioss cor bi na ticrm o f
tr.se syste 2 4i ll assure core ccoling for the cc"plete range of pastui tted treaL
sin e

Each of the fo# accralators will have a total volu"e o# 1350 cubic fet * with a
i n icur: solure of borated water of C50 cubic f eet and a r a <ime solu: e of nitrogen ;isi

SCU cubic feet at a rini; u press;re of EC] Lou ds per square inch, gauge. Thet+ r r

r inite Loric acid cdcentration will te 19') > parts per rillicn. Each tark will N

ccrmectcc to cne of the reactor coolant syster cold legs v th two check valves in
series. A rarr ally cpen rotor-operated gate valve will also te located in the lines
t;etween each accrulator and the cold leg piping. As disc u sed in Sectico '.C.3 of

this report, tre5e val as will te provided with eppro;ri3te interlock s to assure tN.

tu valves will be open durinj power operation wher. availability of the accu ~ulators is
repired,

- r.--
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Upcn actuation of a safcty injection signal, the high pressure injection ~oje at

operation will consist of the c; eration of two cer,trifucil chargira pur s, Nted at 150

gallons ;er ninute each at 3 design heed of ECD feet, which provide hi<;b pressure
injection of beric acid solution by N ns of the borrn infection tank whose ccntents

are maintained at a ncninal 21,000 parts per million toren concentration, into the

reactor coolant >,stm Also desi'; red to operate during the ni:;h ; ressare injection
rode are two safety injecticn pr ps, rated at 425 gallons per ninute each at a design
' ead of 2660 feet, which will take their suction fron the refueling water storace tankr

which contains a toron ccncentration of 2000 pets ;er "iilion.

Lcw pressure injection will Le providcd by two ru . al W t renoval , rps, rated at

3000 gallons per minute each at a cesign head of 375 feet, <.hich will take their suc-
tion from the refueling water storage tank.

3;on actuation of the Icw-level alar- from the ref uelim na ter stcrage tank , auction
will be trar.sferred autcratically to the < cnta ine: ent surp ror tr,e rccirculation -nde of
operation. Then fellcwing ranual realignrent of several valves to corplete the change-
N er fron the injection rod' to the recirculation rode, tFe emergency core cooling
syster will proviJe tre long-tern cooling recuirerents by recirculating the reactor
caolant, which will na e spilled fror, t h ruptured pipe and collected in the s rp, back

to the reactor , asel. The retarn of tre sump water will Le throuch the reacter cocl-

2nt cold legs fcr 17.5 h urs a f ter the accident as discussed in Secticn f.3.4 and
si "ul taneouslj trroulh both the hot and cold leqs theraif ter to control t:oron precipi-
tation in the ccre during long-tern post-accident cooling.

T he boric acid injection pcrtion of tFe crergency ccre troling system will consist of
tre bcron injection tank, tcron injection surge tank, teron injecticn recircula ticn
leop, charging pw:ss, and the associated valves The syste., pipiru, layout, and Feat
tracinq are not within the sccce of CESG-35. Tre barcn injecticn tank will contain
907 gallons of 21,000 parts : er millacn boric acid solution and will be cenrected to
tre re3ctcr coolant systen by r.eans of a lup frcr the refueling oater storage ta u ,
through ibe charging purps, to the baren injecticn tad inlet- The t oren injecticn
tank outlet is cconected thrcugn a ccmcn manifold oice to pipts Cornected to each of
the four reactor coolant cold legs.

Tre boron injectien surge tank will contain 75 gal'ons cf the sare concentration of
' iric acid as the toren injection tank and will De Jsed to supply surge capacity for
+ne baron injection tank recirculation loop. During nor al creratir r the boric acid
solution will te recirculated by the two recirculation rums continucusly in a closu
loop censisting of tre bcron injectico tank and bcron injcction surge tark. This will

t e done to raintain "ix1na and present stratificatien. The safety injection signal
will automatically stop the recirculation pr ps and close the valves in the recircu-
laticn lines.

, -7' ,| .
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s an interface requirerent, Westinghotse has stated that redundant and separate heat
tracing rust be provided in applications referencing PESM-35. This heat tracing will
Le installed on all piping, valms, flanges, instrurentation lines and pra casings
carrying the 21,000 parts per millicn boric acid solution. This will -inirize the
potential for boric acid precipitation. fs an added precaution against boric acid
precipitation, the small lines which allow recirculation during normal oper mion
will te ;)covided with flow indication and alarns. If these lines become clogged, the
cperater in the control roon will be pruvided with flow indication allcwing hic to take
the necessary corrective action.

6.3.3 Cosiqn Fvaluation

he reviewed the proposed emergency core cooling syster design to determine that osr
disersity, reliability, and redundancy reqairerents will be met such that no sirgle
tailur e of the emergercy core cooling sjsto' eqaipr ent will resul t ir inadewate ccol-
ing of the reactor core as specified by CriteriCn 25 of the General Cesign CI ,:eria.
Scecifically, we evaluated the systen'> ability to withstand a single active failu e
dartng the short trrn or a sinc;le active or passive f ailure during the lorg terr
f ollewing a pcstulated loss-of-tcalant acciden*.

-

The t.vo safety injectico p; Ts i'l recei.e w>ter f ren the refueling wa ter storage
tanL through a con en header. We deterrired that the initial proposed design did not
r eet the single failurc criterion in that the header contained a single valve, the
closure of which would prevent the safety injection prp, frcr receiving water. West-

inghouse subseaJently rodified its design by adding a second valve in parallel with
the original single valve. We have deterrined that this arrange ent meets the single
f ailure critericn and ccnclu9 therefore, that it is acceptable.

Ite niniflow bypass line from the two safety injection Fps converge into a corren
header. We deterrined that the original prorosed desian did not reet the si qlen

tailure criterion in that the header contained a single va'.ve, the cles;re of whicr
when purping against the p rps' shutoff head, could seserely dam both safety in-

jection pumps. Westinghouse subsequently rcdified its design tq rtplacing the single
valve in the header with twc valves, one in each riniflew bypass lire. he have deter-
rired that this arrange"ent neets the single failure criterion and conclude, theref ore,

that it is acceptable.

Westinghouse has identified six rotor-operated valves in the preposed emergency core

cooling syster design which shoulJ not rove f rom normal align ent durirq certain phnes

of the postulated loss-of-coolant accident. These lves and the requirod alignronts

are as follows:

(1) Safety injection purp discharge (hot leg injection), are valve in each of two
injection trains, which rust re ain closed.

t*t] ^I N '$ Q
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(2) Safety inj(ction pu , iischarge (cold Ic in jec ticn), one vil se to a cm ron

header in the cold leg injection train, which uit remain ox n.

(3) Pesidual heat rerosal syste- y- u o dischar ;e (not le ; injection), one alve a

covan header in the hot lei injection train, which st re ain cla W -

(4) Pesid al heat rt oval Syste. pu"p discharge (cold 191 injection), cne valvo in
each of the two injection t rain s, whic h m t re .ain open.

<> deterr.ined that the e"ernrncy core caoling syste des 1<;n did not cricinally reet
tho single f ailure c riterion in tha t elec trical mal f u 4c tions m;1d resal t in spu icas
valve roserents tr ' Nesirable positions and th.. ret, res ul t in loss rf capabilit/ of
the svste to perform its intenled safety f unc tion. stingnour ', thorefore, elected

in lockout po.ser to th: ' valvc , nith ower to be r e s t e re:J b / "anual action at t her

otor control cent ors

It is nur positi hc tver, t r,a t Aen lockout of po..e r ;o valvec t h a t a r t_, required

to open or clos in urioJs saff s y s t e- operational sewenm is elected in lieu of,

desi.., chin; in ore ta 'eet tre sif lie f ailure criter mn , th3t ( 1 ) ca 11 bili t t,e
>

lin contral rmcraviJat to ltcLa,* W J.tc +'m m er t :hr sals frt tM r

anj (J ) r.1 ' dant r : m irjicatinn ta provido1 in tb rain centrol room Tnis
.

,,sition is Jacr tnted in Flectrical, Instr _c entation an1 Centrols 3 / s t er ., Franch

Tr-chnical fositicn FICV li, ,, plic atino of the Sin ;le f ailure Criteric, to "inually-
endix 7-4 of theCentrcilei Electr ally-J er i t e j '! 11 v e s , which is 'nt3ined in ,

'tanjird sev1m. Plan. Lnrs ,, stly, Westinghois inclu eJ the capabilit/ to lockou*d

an restoree ot i ce , :wer +n the six affected valses from the ain control room and tod

r-ravide in the 'ain controi roo red,1 dant indication of the ,'ositions of the valves
h3ve determired that wit * this rolification the design <eets the single 'ailure.

criterion and c cluje, t he re f r:re , tnat it is acceptable,

t . 3. 4 Ferforrance Evaluatin

The everv ncy core cooling syste: has been '>signe$ to doliver fluid tn the re ictor
coolant syste~ .n order to control t ne predic ted c i rJ J1"; te" pera ture trans it e t

tallowing a postulated pir+ break and for removini dec3f heat in the long-ten ,
recirculation lie.

_ ;'en d i y L t o 10 C F R h r t 5') of the Co'rission's replations requires that the to hira-
tion of emeraenc y core coolim; syste" subs ys te" s to & ass c ed ', era ti v shall be
t" %e av i.lable if ter the ost da naqing single f ailure of er ergency tore coolinq

:y s t. equiprent has oc a rred. The worst single failure was identified by Westin' >:us+
With the ass Etions ofas the loss of one residual heat rer oval pJP ', hniCh alOnl

raxican contaim ent cooling and red .ced es ercency core ccolinq f l o .v , result, in the

r axi u i calCJlated pelk Clad te" erature

Westinghause h ad oriqinilly r rovide t in L E'.AP-35 the results of it 'all ' d large

t reak Inss-of-coolant accidont anal,cis asso ni nq that the fluid te" wature in tho
m3s&+g , r, : n
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u; pe, head rtlicn of tro reactor sessel was equal to that of +he cold 100. En

2 2st 9, 1976, however, Westinghouse in forre-j the s ta ' f tha t the f luid te";.e ra ture
in the up; e- head reniu of the reactor vcssel raj te hiqrer tt :n that assf ej i . r. e

inss-of-cGolant accijent analysis. A ther cosple reading at terrecticut ' fan'et-

(icket No . E C-213 ) ' e nf i r' e d that the fluid teperature in the u;per read is higher
than that criqinally assrej

C cr.se a sen t l y , '..es ti n9.0 s e reana l ged tne i c i s-< -ccolant accident ccnse'.atively

ass,ning that the flaid += r e r .t tre in +rc urfer Fead regicn of the reactor vessol

is e';aal to that of the not leg. The large bred Icsc of-ccolant accider+. analysis

was ii ited to a spectr' of fcur d able-endnd q;illotine creaks alth disc n a rt,

ccefficients of 0.4 , and i.0. ss;;pl e- en t the analysis, e stircno se.t.s ,,

s#r'itted U rical OcNets LCAr m +r, h- an dcuse ECC % r-Locp Flant fl7 17)<

Se'sitivity V dies, d D - EJ S , ' as t i nghcus e E rCS % - aop Plant (17 li)
r <

Sensitivity 5tudies, e1ch cover other Laeak sizes, tyces, and locati :ns Jnj
nstrate tnat the p illotine breaus are the w;rst cases fcr this type Llan*r

The malfses w bmitted by hostirqncuse identitie the wers* break the L ,ble-er.ce1

cold leg gaillotine break with *'cocy ;Itiplier of 1 In+ calculated reak cle*
tem erature wa, 214n m ees Fahre heit shich is within acctptable limit of M Ou

degrees Ferrenreit 35 specified in Secticn EO. 4(tj cf 10 CFR Jart EU. In additic.' ,

the ma xir r lutal retal/w a ter reacticn o' L.7 pe< cent end tctal core wid+ *al Nater.

reittico of less than O. percent were well below the allowable lia'.ts of ~ < cat'

and one percent, resp _ti vely. The acelyses v.ere perfor ed based en an 'su~ed * tal

reakinq facter of J u , l[_ reccent et the rated core ,cwer le nl c7 'lil "egar;3tt

tre al, and 102 reccent at . peu linear cower density of 12.6 kil awatts e- fcot.p

The postalited small beer lcss-cf co]lant accide .t analysis included a threo-bren
spectran specific to OESAR-35 ad re+erenced Wstin;bcuse %pic al Pe; ort 'iC AP- 40,
hestincncuse Erergency Core Ecoling System - Flant Sensitivity Studies. Tr+

four-inch dia~eter pipe break was identified as tre lir4itin'; s~~all break with a
calculated peak clad te perature of 1673 degrees Fahrenheit. Inis clearly indicates
trat the postslated sr all breaL icss-of-ccolant accident is not the limitirq case.

The ef fect of rod Les on fuel rcd Leh3sior has not been ircluded in tre e~ erg:nt,
core cooling syster analysis for RE5?W-35 in an explicit rarner. We egect that

;rior to startup of tre first CES~ -25 plant, infcr' a tien on rod bow for Wes tingn0L se

17 x 17 fuel will be a'.a11able and will be used ta assess tre effect of rcd Lew in
e"ergency core cooling syster perferrance. !ne operating technical specificaticn

lirits established d; ring the cperatina license review stage of plants referencin7
PESAP-35 will include a consideration of red bow. Festrictions cn cperatiens can be

ir;0 sed if the results of ecd boa studies indicate the reed. This natter is discusse !
furtFer in Sectico 4.2.1. 2 of thi s re; ort. The presently a ss ilable inf arr ation is
ade wate f ar issuance of a u,. +ruc'.1cn rermit cr a ?relirinary Design c:7eoval. Tne

ademacy of the final desicn will be deterrined at the final desiqn rtview stage.

.*M.
-L .t.w a <ero
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1di n K to 13 CFR fart 50 of t w P, "i s s i an 's re'pl ition, requires that the effe.t

en ''t ccrtairm ent ; ressure of . era tic'n o f al l the ' stalled pressare redacinq
siste"> and prncesses be included in the erergency tore ccoling s/ste" +valuatien.
Fu this eilloation, i t i s contera ti so to ininize the contal" +nt ;rs sure since
tri aill inre3:e the resist 1nce to ster fle,v in the re3ctor coolJnt i'4s*1

red a the reflem! rate in tre ccm. Fo llowin j a , 3stala ted los ,-at -ccol ant acc ident ,
fdit en af , etce pr*ssure in tho ccotainr ent N 11dir4 nili be increased by the 4*

and water from tre pri:ary reactor sjstm intn the conta in~ ent a t: asPere after

initial blowd wn, reat transfer +ro" tho core, p ri: .a ry etal str a t r es, and e ter

recators to t ne e erncnc/ core coolin' s/ ster wa ter will produw J dii t icoli ste>

Ini> te, tve ther witn an/ ener ency core coolinq ster v.a t e r , i s r elelse! f rc'>
,

'tt or1 Nrj siste stalated break to the contairrent daring botn the bl w 4 <n and
,

*r- rs t i :1 ar.1 ; cs t-refloed ; h : ses

norqv cc ; val witnin the contaiment cr.urs bj several ~ cans ites c ('citicn on

t he conta ir ent walls tnd .nt< nal str x tures serves as a cassive Energs helt sink

bl c 4 >wn tran;ient. # seg m ily, the w er tiontM t betr es effettive early in a"

sun as cre ain ent sorays ani fan melers,af tv > : ntain nt heat re~o<11 sfste 2 ,

will r e. e; 2 enercy f ro. . the con t a i n~ en t 3 tr.n s phere. nen the energy re' oval rate'

:Md: the r3te of energy addit u n frno the prir 3ry sys ten, the ccntair ent pressu ro

vill 'ec rea > 2

ars:ncy core c)oling sjste ' ccntainment pressure c licula tiens for rESM 11 ,ere'
,t

=de with the stir 7icase e ergency core coolin7 syster evaluatien o!cl. o CDn-

cl A j that <,estir? ouse's cc tairrent press;re endel is acceptable far the *eercenc/

.. ore coolin, s,ste ewaluaticn. k.e reqaire, hnwever, that justification of t%

plar*-d2 onden t c en tairr ent input ;,arr eters ,3ed in t he anal y si s be s M itte1 for

ur review ot m, pl a r + dilizing ;E W -3

lave revieaed tr e ccntair + ' t i'; ot data postula ted by ' tstinghouse relatin 1 to
t un t a i nr en t no t- t ree v ol a ~e, p3s s i v e h a t s ink s , a nd tor ta inr en t t ea t re w 31 sys t e s-

Jr.d find t'at t e data for tr e pas s i ve Fea t sink s d' e conserva ti s e in cre piri;co witn

staf f technical paper, Tii n i- Contaicre'tcar reccc rerditians cnnt aine" in tro
T rM sure "odel f or i A ELC5 Ferf er ance ! calua tion. Tbe passive he st sink data are

based on 'easure"ents within tre containrent of si':ilar n> clear plants.

Each appiir ition L tilizin ; the nSAR- 35 ere< , N / core coolirq syster' evaluation iust
Crc a trat the sicnificant tcntlint ent para:eters fcr tF b31ance of plant aro conserva-
tive when cc p ared with those ; sod in GE5AR-35

' the basis of .4estinghouse's use of our recon oniations contained ir, tFe sta f f
technic 31 pwer described above, we conclude that the plant- jependent infor7 tion
used for the analysis to deterrine the "inir, e"ergency core coolin'; s /ste contain-

ent pressu e following a postulated loss-of-coolant acr ivent for RL5AR-35 isr

c :..n s e r v a t i ve , l'herefcre, the anal / sis ic. acceptable for use in the evaluatico of
e' ercency core ccoling syster perfcrrance.

b
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sppenjix K to 10 CFR Part 50 of the Cornission's req;1ations also requires that the
c oc bina tion of emergenc y core cooling subsyst or > to be assur ed operative shall De
available assuming the Fost severe single f ailure. This worst single failure u

identified by Westinghouse as the loss of one residaal hea removal pu p, which pro-
vided, within a consistent set of a ssur ptions, (1) the maxioun contain ent coolinq a
reduction in er eroency core cooling flow and (2) the . .axim" calcula ted peak clad
te"perature.

. review of the RESAR-35 ripina and instru: ent3 tion dia ;ra s has in jicated tha t spur-
ious actMtion of spec ific r:otor-opera ted valves was considered in 'he selection of
the worst s i n-;l e f a il ure. hive concluded that the en ergency core coolinq syster,e

Prfor ance will t:0 adequ3te in tho event of any postulated failure of a single
a,.tive cw ponent.

We have also reviewed the proposed procedares and the s / ster design for preventinq
excessive horic acid buildJD in the reactor sessel darino the post loss-of-coolant
acciJent lonq-terr cooling period anj have concludef that switchover tiro fro cold

to sir ultarean hot anJ cold leg in_iection ' us t be C hin ;ed f ron ?J hours as pro;w se j
by <estinjhouse, to 17 - hours a f ter a los >-of-coolant accident. This c h a n'; is
re ;; ired to as sure that, in the event of a cold le; break, the concentratim of t%
baric acid in tne core region does not Pu eed the solubility limits. i.e also rep i t e

thtt 1r the C1se where only two subsystrm 3ro availablc, they should be alic:ned in
such a rarr t r tnat ene subsysten injects into the hot le a and the o t h'> r into the cel'

le: Inis arran'; ment woald assure tMt even i ri the case of a hot t e J: break,
safficient flow thror;h the core is provi&d. TFose chan es a re ad uinistra tive an'
will be verified dJring ca review of tre f iul desion ar, f incor;, ora ted in t%r

technical ,ecifications(

We wiil re: ut re that in a;'plications ref erencin '',-%,the applicants de actual

alues f or the e"crvnc y cor e coolin J s "ter pipin'. f l o e. res is ta nc es , e-c reenc y co re

coolinq syste ard reactor coolant s yste- v o l ," e s , a r..i residual heat re"m a! systo
pipin ; flow resistances In addition, tFe effects of ro i howi n: t.ill be consir ero '4

in the develop ent of the technical specifications for tFe nuclear reakin7 facto"
for plants utilizin7 ?' E S U - E io present 4ater hm er, we will also re u ire that

ventinq provisii.ns he described in the f .nal design a;111 cation for the rc+rrencs
core coulin; fill systm Tto emergency c;eratin ; Un;codures will a ho - n vir o1a

dJring the OL eratin ; license s tac;e of rev ieu.

Cn the basis of oJr review of t he in forra t ion cutrittei by ;,es tin : nous e , we c oncl u
that (l) the loss-of-cnolant analysos that were perf orred conserva ti',ely represert
the WSAR-35 desien and are in conforr ance with the req ire ents of end1> F to,

10 CFR Part 50, (2) the erercency cure coolin j syste' perf orrance conf orr to the>

pea k clad ter pera t ure and '"a r i~ul oxidaticn and hydronen ceneration critu ia nt
10 CFR Part 50.?6, (3) the energency core coolina sjst* rerfor ance will t, ad,;,ite

in the event of any postulatej failure of a sin :le cc por4 nt and (4) a1 wate syst< >

ar o available to provide long tern core coolino therefore, we conclude that the

design of tha RESAP-3', e eruncy core coolin , systee is acce; table.
t*f yq,
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Tne boric acid injection portion of the er er enc s core coolirn syste" has been designed
to deliver concentrated beric acid solution to the reactor c alant . y s tei to control

the reactivity irmertion following a postulated stea: line break. k.hile tN cencen-
trated boric acid solution is being injocted into tre reac tor coolant syster , the

s h r i n t a:;o caused by the cooldown following a stear line break will be made up by the
w3ter taken fro; the refueling water storage tank.

Ine postulated ster line break analy;is, which is provided in Section 15.4 of
PESAR-35, indicates that althouah lir ited fuel claddina o ta :e is per-issible for a

Ccndition IV accident (defir.ed as a limitinq faalt in Section 15.1 of this r eert),
the r inir um departare f rom nucleate boiling ratio dans not 40 relco 1.9 crnclude

that fuel danage will not occur fro" the ra in str a line break accident.

Iha boric acid injection portion of the F ergency core coolin; syster will include the
val ve s , pump s , ta nk s , and rec i rc ul a t ion 0 ;ai p" cn t reeded to proside reactivit, control

in the event of a stea line break. J n ne rev iewed t he dra,4inqs , Coe , onen t descri p-

tions, perf or":ar:e analysis, design criteria and interf ace information and have con-
ciuhd that the boric acid ,crtion of the e"ergency core cooling system will be de-
signed to cantorr to the [c7 ission's re ;uire" ents as set forth in the General [esicn
Eriteria, regulatory gaides, and staf f technical positions. We conclude that the
syste will be ca;~able of perforring its function with only nnsite electric power or
with only offsite electric power, assuming the r ost restrictive single failure of an
<ctivo com onent and that no f uel da a 1 will occur. In this basis, we conclude th3t

the r e o; ' sed driian of the boric acid portion of the ereroency core cooling s y s t er is
acceptable.

6. 3. r is t.s a n.d I n s >c.t i.o.n s. --

Westin ;hcuso has stated that the crerability of the e"ergoncy core coolinq syste" can
be de onstrated by subjecting all components to preoperational tests , peritniic testina,
anJ in-service testing and inspections The preoperational tests that will be per-

for:'ed by a;:plicants referencing RESAR-35 fall into three catelories:

(1) Syster actuation tests to verify (a) the operability of all energency core
coaling syste., valves initiated by the safety i nj ec tior signal, the phase A
containrent isolation signal, and the phase contain Tnt isolat'^n signal and

(b) the operability of all safeguard purp circuitry do..- through the puno breaker

control cir cuits and the proper operation of all valve interlocks.

(2) Accumulator injection tests to check the accu ulator system and injection line
to verify that the lines are f ree of obstructions and that the accu"ulator chec,
salves and isolation valves operate correctly. TFe utility applicant will

perforr a low pressure blowdown of each accumulator with the reactor head an1
internals removed to r eet th< test objective.

hs u)7I'
Ut t~i
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/ ~! ) .; a f e t y i n ;. r t ic n J u ,' tests tu esaluito the n,Jraulic anJ ccNnical "r'n nct

as the, deliver thro r;nof the pu '' n: :Jirej fltw .ath, for . e r'm t y .; rn,

callr ; Th testi will be divid.d into t.n ,irts ,i ; o;rration un 'e, r. i f l , ,

tenditicos and L1 o g eratico a t f ull flen conditir,> c, oawring the flow in

ach pi;o, a;v ! ir.an t s ro f erenc i o ; RE5b - o711 !L tho adj * ont r.en e s i i r y

to assure + M t nn are branch h1s an ,nacc ptably I c .; c r ni ;n r( stance. ', st2

<h t u .;i'l ', afe ta ascortain that tat il l i n +: resis*' co- are s af ficier t to

p rt ont e. .s;1, rar t ;t of t % ;u";'

For urat or.al te'tirq of tho e erv nc, co rc c col irr; s/stm , :C tin'enuce his,
r

:ateJ th1t it car be tested in aa oriarc( vito ;aia tory Saides 1.1, W ir ;1tico

E K ti6c il f or b orge a re C oal i ng .1n d Ce' t 3 i r. a t re] t ."cno v a l E. a ps,*^o

l.> i rca; "ra tic nal a nd ! ni ti 31 '3rt, 'atr rr';rar s fo r c.ater-U '-

i < ..e r,

-e lc t us , a n ! 1. N . 7, > ;.e ra t i cna l Testi% o f , er.g r .j Cc;re (c ol i n 5,ste > for
fres arized -|ater -eictcrs. Tre e e r , enc y cm . c s o l i n-i s y , te- cn crents will be

tesic, an t f abric a t"J ta per :i t inw ction and Irserstce tests in iccard3nte .ith'

5"ction 3.1 a t *' J , r je. .e flnd tuis acceptah.lt

6.1.6 L'nc.l._ ion- -

The e erlency a re teciir systen will include the valves, p s, otors, and ins * ;-

entation netjed to provije protection for <v loss-nf-ccolant accid % t ' h3we

r e f l ev 'd * he d ra , q s , co- poner,t ae sc ri t tions, des'gn reiteria, perfor :nce anal /s u ,
and interface infcr atico o1 n'tve etor; tired that thE DESAR-35 e"er;erc/ core ct alin
qs*o i s19 confor"; co the CC Tissicn's ie'iaire tots as set forth in tre 1 eral

.e , . ;n C r i te ri a , ,< ,ula;nr/ qaide , w! staff *echnical L osi tic r s is cite" =tove.
therefore. conclude thit the rnpo sM .+ si gn o f t r e e r erc; enc y ccre <<rlir.1 s /ste-,

i s acce; t $le.

Er3 nonred Sa fe t y Features 1sterialsi0.4

n hn e reviev.ej the nechanical 70pertier of aterials selected for the e<'er ency
core ccolin~; sjster and find that they will satisfy N endix I Of SoCtion III and
iarts /, B, and C of Section II of the A5PE Cade and nur ;osition tnat tte yield
strcn ;th of cold v.orked stainless stcels shall ao less than 30,n 0 gonds cer sire>

inch.

The proposed ccotrols on the use and fabrication of tre austenitic '.tainless steel in
the syste" satisfy the reco rendations of Degala tor / 3 ide s 1. 31, ' Cen t rol o f St a inl e; c
' teel elding, 1.36, ,arretallic Ther-al Insulation for % stenitic tainless Steel,

1.37, "%ality Assurance r, gaire ents for Cle3ning of cluid Syster:s an'i 6soci!ted
Co por ents of Water-CecleJ ' aclear roe Plants, a nd 1. 4, " Control of the Use of
onsitizej Stainless Steel. Fabrication and heat treatrent practices ner fo r" ed i n

accordance with t> se rec;uire ents provide added assurance that stress-corrosion

crackino will not occur dJr1q the postulated accident time interval.

M:j rag.
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I :Jlications referencin:; PEM -15 r.ust shou thit tne controls or tN heiro 'n ion

cancent ration of tro n actor contain ent sprays follo.ving a costulateJ l o ; >-o f -

coolant accicant 3re :Je ;;1te to a ssare freet tr stro: -to r r o' o n t ra c k i n:: of th

austenitic s tlinless s toel cc' , nents an1 vr Ik of t'+ enq1neered safe +, fea+ ares

throagno4t tne duratior, of tFo :Jostulated accident to completian of cle? w In

that contrnl of the acidity Of the sprays pro v ides assuranaadfitico, they ~ust srt .

that tif sp ra /s will not 1;ive rise to hj f rc';en g35 e,71ution b,- correston of tne
'aterills descriLed in E5ap i.i accoraance with the re':n r enda t i c i > o f mulatc",,

CJide 1.7

.e ra <e revierd the selec tion of ra terials propcsed toe tn mercency core coolir"<

s/ste" in con j ur ction sitn tre ef;Jected chemistry of the coJlins and contain ont

r3s ifste''iiter. +stinchoust has srcwn that tf e die of sensitized stainlesso

'.e c onc l Ldo tnat thc oro Nsed cJntrols en 4terial and cool in ;s t iu will be avuidei .-

S 3 t e r c he- i s t r y aill provia a ssurance t nat tne integritj of ccr. ment; of t' e w

.<s+ sill rot be l' 331 red Dy corrosian cr stress-cnrro ion.,

S tico of the re ;ul a tor f laides en+, rNfinfo ance v ith the i Cc to, thn r et i ,- (
s

c :n , dei wit * our statei position en t"e alloe3ble raxir-n yielu stren1th nf ccli

atenitit stainle: steel con t i t J te', an a ce, tel e ba si s far reetino tFewirecd >

re,uire~ent- of c1teria :o , 2-, and ;i c ' * he Cm eral ?esi w Criteria-

~ :i^f
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7.0 l'.5TR: ' ~ 1T ATION t hD ED'.iPOL S

7.1 General

The CESM-35 instru~enta tion and control systers hne been reviewed using the Can-
ission's General ' esign Criteria, applicable standards of the Institute of Electrical

and Electronics Engir.eer s (IEEE), applicable reg ilatory guides, and staf f technical
positions es tases for evaluatirg their adequacy. The docurents used ir the review are
listed in Table 7-1.

7.1.1 Interface Inferr-tion

Ae have reviewed the interface infon:ation presided in ESA--3S fcr tFe inster entitic,

and controls associate, with tre crc-' sed design. We have found that tre interface

inferration 3nd criteria contaired in CESAR-3S, as surole ented by the additicral

interface re<pirements included in this report, provide reasonable assurar:ce that the

balarce-of-plant design can te accrrplished in a marner that will validate the assTP-

tiens in Section 15 of -EST2-33 E3 sed en the above, we curclude that the insteren-

3 tion an j tontrnl syster's specified in CES?J-35 can be i mp l ec n t et' in an a cc ep ta bl e#

"arner.

A have identified in the sections th3t follow interface inf ormaticn in additi;n to

! F ? t ,. cvided in ESAC-7 "4r interf;re acceptance criteria for specific PESA'- Z

:yste s are listed in Table 7-? of this re;crt r will review the ir ple ert3 tion '

each interface require ent 2 ecified in ?ESD -35 as surplteented bj tho additi nal

in'erface require ~ents includ M in this rrport dirirq 0;r review n' applicatiens erf-

ES A-:-3S to ascertain that these rc pirer ents are satisfiel.c r e n c i n't 4

7.? Nctor Trip t s.s ' .--s

The LESA2-3S reactcr trip system will be creprised of two to four rei.ndant and ir s-
r aent channels per trip in;;t. Irput signals frcn rxlear instrumenta t !" , nr: cess

cistables, or direct sensor contacts will operate r:iniature relays in tN solid ta tt
inp .t cabir et whenever the ccndi ticns Nnitored reach a ;' reset level . Ccniact" <' tre
in ut r elays will s;rly signals to the logic portion cf the syste", lcca tes in tN
a1]t 'ot logic cabinc t. Elec trical ard ph/sical isolation tetween re Lod 3n' cnnrels

will t:e naintained throulncut tN irp;t cabiret. The logic circuits can be ccnnected

to produce various logic crr t:ina tions sJch a s " t'.u -out-of-f c;r and Nne-rut-of-two.
Twc redundant logic trains will ce provided for each reacter trip. ~ach legic train

will be ca;able of operating , serarate and inde;enknt reacter t ri r t'r ea k e r thro:q h
ordervol tac;e release provided in the W <er The two trip breiL.'rs in series will

m. ; 4 ., =
*b.-\
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connect power for the control rcds and when either Gf the trip breA er3 o;. ens , powe r

will te interrupted to the rod drive power supply, which will tu.e inserticr of all

rc * by gravi ty. I,jpass breakers will te provided to porrit testing of the trip

breaLers

The fol! cuing reactor trips are provided:

(1) Source range high neutron flux

(2) Interrediate range high neutron flux

(3) power range high positive neutron flux rete

(4) Fower range high re':ative reutron flut rate

(5) ioner range high reutron flu >-
(6) Enre overte"perature delta T (temperature differerce:
(7) Core overpower delta T (terperature difference)
(;.) High pressurizer pressare

(9) Lew pressurizer pressure

(10) m gn pressurizer le <el

(11) Low reacter coolant flon
(12) Reac tor coolant yp bus undervoltage
(IT) Reactor ccolant rur p bus un-1erfrea,ency

(14) Lcw-low steam cenerator water level
(15) Turbine trip

(10 Ea fety injec ticn syster actuation

(17) Lcw f eedwater flcw
(18) Manual

We have reviewej the cescriptive inf orration for the reactor trip syster, irclujing
f urctional logic diagrams, testire provisions, byp3ss fe3tres, interf ace inferr a ticn,
design criteria, design bases, and the analysis provided by estinghouse on the ode-
cuacy of these criteria, bases, and interface inferration. On thc basis of our review,
we conclude that tre design of the reactor trip syste satisfies our rer;uirerents
identified in Section 7.1 of this report ord is acceptable.

The sensors for the reactor coolant pu p tus undervolta je and - '.. ri egsency trips are
not in the PESAR-35 scope. It is our position that iny inrut to the reactor trip
system, including those which are cutside the nuclear steam supply system scope,
should not in dry w;< result in the degradation of the overall reactor trip system
Therefore, wt will require that the reactor coolant purp bus undervoltage and under-
f reqvnry trip inputs, including the sensors, be designed to satisfy all the require-
rents of IEEE Standard 279-1971. Specifically, we v.ill require that the balance-of-
plant design for the reactor coolant purp undervoltage and underf requency trip inputs
and other reactor trip sy5 ten intcrfaces satisfy the followin] requirerents:

(1) The reactor coolant pump undervoltage and underfreauercy relays ard their asso-
ciat ?d instrument trans.'orrers and related conncctions sc ll be qualified for
Class IE service and be installed in a seisr.ic rategory I structure.

r- t- t 1' M C
71 ;~ UJUW } 1, A 0 1r * f~ A

7 c . .. ,



(2) The reactor coolant pump undervaltrje and underfrequency trip irputs shall satisfy

all other criteria identified in Taole 7-2 of this report.

(3) The other reactor trip syster interfaces in tre bilance-of-plant sco;n shall

satisfy all the criteria identified in Table 7-2 of this report.

7.3 f rit on-ccd ".W r v Features S/stF s

ire engineered safety fe3tures syster's will be initiate 3 as cartrolled by the enli-

reered safety features actuation syster which is witnin the scope of PE % ,-35. This

s ystem will consist of an analcg pcrtion consisting of three to four rMundant channels
Fer p ant parar eter r onitored and a dil tal portion censisting of two redurd3nt lcgicl i

trains v.hich will receive inputs from the analoq porticn. Each of the digital logic

trains will be capable of actuating the required red;ndant engineered safety features

s y te s.

Tre engineered sctety features actu3 tion syste will initiate the 1 lov.ing functions

(1) reattor trip, provided one Ns not already been generated by the crattar tripo

syster

(C) Cold leg injectinn isolation val ces v.nich are cpened for injection of bcra tod

water by safety inje ticn prps into the, cold legs of the reictor ccolant syste-

(3) Charging pumps, saf ety injection pur ps, residual hea t reroval pf ps, and assCCi-
ated valving wnich provide e-ergency ake a water to the cold legs of the reattor

coolant sjs ten folle,virg a less-of-ccolant accident.

(J) cotainrent air recirculation fans and filtratien sys+em which serve to cool thei

containr:ert and li *:it the potential for release of fissico products from the

containrent by reducing the pressure following an accident.

(5) Those pens outside the sccpe of RESAR-35 which serve as part of the heat sink for

containr'ent ccol'ng, such as service water ard/or corponent cooling water nrps

(E) Motor driven a;xiliary feedwater pu"ps.

(7) Thase A contairr'ent isolation, whose function is to prev'nt fission prodJct

release.

(9) 5 team line isolaticn to present the continuous, uncontrolled blowdov.n of rore tnan

one steam generator and thereby uncontrolled reactor coolant syste- cooldown.

tto
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We will r el; ire tn tt tt c ' ;;rt cns of ererger:cy <cro coalirri s ys t< " related ''ri

changou mr to recirtalaticn that are r etsid, the t c; e of L E SIA- / reet tt- cesign

criteria specified in Table 7-2 of *nis re;_ a. t

7.3.3 Cor_ic nid In;ection nrtico n+ *t e f r erT r Lrcre ( crolir a 5 <s t <

lt is cur positico tnat rec:an f a n t hea t t r a c i r.1 a r j re d aref an t sa f e ty c ra ' ' tor , -ra ture

un i tori ng s /s te"3 t, provided cn all syste c centJining hi7 ccn e tratiOn LCrIC aciG

soluticn d en tr os, sy ter > are relied son to ni tl p te t*r tcnsea m 3 of aci-

vn+. Also inclo fj are cc . ents trrough d ich tFe alaticr is tr'ircalated in erdrei

te ;aesent precipitation.

Thc ter pera ture c cni teri ng sjste- to be ;; rov i r ed i 2 s t indicate aM alar" in **e con +ruld

etc anj 'e v ia tic n frco the ter;wa t;re control ban ! at solec ted lec iticns in ten

O s te"' 'his ensure 2 trat the te y r3ture of tre nluticn is ato m the ;:recici ta tion

to ,eratore fer the carcentration pres. t in tne syste Ire c.nnitoring s/ste" sFO;ld

satisfy the seg;irr"ents of !EEE Standard 27 -1971.

Tho reat tracing is 0;tside the scc;:e of LESa -35, hc w cer, Wos t i r ';to u s has ,revi6 "

interfxe c riteria re' ;ir ing ar e Undred g ercent r 4 ndant reat t r i c i n'; for all picing,

velses, and flarges. itir?c ase is pro /i jira the rc a ;i red te";; era ture r oni tori nq

described at ae for those parts of the sjste"' th 1t are ..ithin the sco? Of L E( - '

ba,e reviewed tre d~sio .tescripticn of the Laric acid injectico p rticn of +te,,

e n rgency core coaling sjsten including functier.al laic di a g ra~s , tes ti r g ; ro v i s iisr T ,
bj;;3ss featuros, interf ace inttr"ation, design criteria, and desico bises and tFe

analyses provi ed by Westin ?ouse on the adequacy of these criteria and bases. Casej
on t".s review we ccncluds ttat tre electrical instr; entaticn and controls within the

sco;:e of PE5/4-35 associated with the t oric acid injection fortion of tre m ergercy
core cooling system ccnf^rn to cur requirement > and are, tFerefore, acceptatie.

In addition to r eeting tne interf ace require'ents s;.etified in PEi s -35, for applica-

tions which reference PE5 3-35, we will require tnat tre beat tracing satisfy tre
following require ents:

(1) The ter;'erature renitoring syster shall be ccnsistent with all the safety
criteria ir ple''ented in the boric acio injection porticn of the e"er<;ency core

coolina systen itself.

(2) Should the neat tracing te designed using redJnd3nt energency PCwer sources,
such a design shoul j not cer;'rreise the physical and electrical irdependence

requirerents between the plant redundant engineered safety features pcwer

sources and should satisfy the recomrendations of ?egulatory Guide 1.75,
" Physical Independence of Electr stems,

m ; r s r ,~
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In addition, u will re vire th1t those parts of the toric acid in'oction port'er of

tr e e~ ergency ccre ccoling s ys te, which are cutside tr e scc;e of ' '- ,ot tt t

j Lijn criteria s;ecified in Table 7-2 u f this re;crt

7.3.; eriratic Testir a of coac tor Te ip ijs teo a n J f ra i r e< r e a '' a f e ty

f e a t m es Ac tua ti< n Sy s t e: )

estin". house Las dac rented that roriodit te3 ting of the reactor trip syste" and

engirerred safety features actuation syster are in conf err ance wi th tb recc"" r Ja t ir ns

ccntainod in Pegulatory Guide 1.'2, "Ioricdic Testirl of iro'ecticn E stem Actuatiorf

Functico, w? ta st r< v iewed th" doc u" en ta ti en un eriodic testin 1 o f the erigi r t ri ;

safoty feature > actuattun syste~ up to the fiful ac Nted devic es, such as em".c ,

w alve s, and tr eak ers, ar d conclv e that the design conforus to 4Llatory '. a i r, 1.22

Th review to detertine compliance with Relulatorj Gaidt 1. L_ for the testirl of these
f iral act .a ted de / ices will Le co'.e'ej in cur review of e;plications which roference

tre _v

Westirgtse is develcpir a a prcgra~ for resrrnse tir e testir g of saves fcr 'r

reacter protection sy s tw a nd t r.g i rt-e red s;fety featu. < e=cluding tre n, clear 'etoc-

toi > We will r evi"w tre program during c;r revica of the final *esign. 'echnical

r ;4 c i fica ticns are pro s t dvd in FEC -32 re;uiriry respcnse tir:e testing of tre reautc r

trip syste and ergiletrej safety fc3tures

.3 ccncluJe tut tre criteria for the ;+riodic testirg of ;.rotecticn syste s satisfy

the re';uirer ents identifieJ in Secticq 7.1 of this r e; ort an 1 are acceptable.

7.3.5 "l n_;tglff s tpr:i

The Westirgro;se analysis of t'e postulated rain ster linc bren accident assumes a

tlowdonn of ro rcre than cre steam generatcr. The interface infor ation provided in

Section 10.1 of -L5f"-35 stipulates trat a failure of any rain stea- Iire or ralfunc-

ticn of a valve installed therein .st rot cause unccrtrolled flow from more tran ene
steam generator. To validate these assurpticns, Westingkouse has i & ntified (in

Table 15.4-7 of -t:,;-35) cautorent and circuits recaired in the recovery frcr a high

energy line rupture. S'ost of the required et;uiprent and circuits are cutsido the

'ECAR-35 scCre.

In spe:ific project applications referencing RESAR-3E, we will require that the desirn

for the rain steam sjsten satisfy the followirg require ents as identified in ;E5n'-Z

(1) The electrical instrurentation and controls for the power operated relief valves

rust be independent and designed such that no single failure can cause opening of
rore than Cre power operated relief valve.

h
_.

J '; h -(iOj
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(/) /ny ,in ;le failure ir tN electrical irstru ,ntatien ar t centrols for tr o ain

stea 1salaticn valves shnuld not cause a failure of valves d: estre' of +he

Jin stea isolation valves.

(3) Failure in , sinalo v lve in eitFer tr e ur s trer or dm.ns trc m side of tr air

s t o r' isola ti?n va ves sFould not result in sto n ficw in t<ccss of t!e an antl

rstablistet i r: EE5V -35 'r.ci ent aralysis

't9K to deter-ire that the electricalko will i e v i n, ap;>licaticrs refcrencirq -

instre e ntation ar J controls reet the interfa;e r+:; ire ente i d on t i f i e ri in RE53 " ed

ta as are tLat no sincle instru rotation or ccntrols failure will result i n t t e t110 ,-

dw r. f 1 ore thw r* stor- or+ rater.

/ ". v s_t . Fequired for Safo Shat 1run*
. .

. -

;tir J oup ha id ntl+ied the follcwin1 CUatilities ar toirl rc;uired fcr safc s'at-'
,

%.n : t orat f or ecsidaal teat rrnval, #1 au<iliar/ fe W iter, the latter of v;F i t ' it,

rot 1r e sco e of PES / - M. /, tso, L ; tie ?o;tc has inclulo! a list of instrum nt'ti+ '

and centrols f ar s /ste , 'n tLo L E '' -35 cc; o, in +iiition to ot Nr d(sign features'

,

that will h Frovided !, t% t alv ce-of-r'ar t desinner to achit se and 'ain* air i "a'e
sh 2t d .n ortitic in tN e,ent an ev ;ua t ic i c' the control rc~ is ren,irei

..' e r tve refie e1 the < e ,criptiva informition relating in tFese syste'< 1rriudirq the

interface 6 ;ign r e '.; 2 i r e rnt for other s,,+, < to t o 6--critc' in artlicaticr/ utili ',

ir, 'i3-35 t o a s su r e tN t t! c-rera t ors v:ill to atle 'i, nchiese a s3fe stut' ur

* side the "aia centrol rc: The r o v i e .- inclu 91 +rt-r o n 11 t i rm c f tN lmt frn" )
, ,

furtticn11 lolic f la ;ra inttrfate requir."cr+c, t si m criteria, desir.r !asm an*,

;Je s t i r - case', anal fset of the adcoat, cf tN Se cri t.-r13 iri tases .?as of rar-

11 : c <. e i t o1 %ti nlar 1 r.tc r e t >~

7 ..I sidall _Folt kr oval 5sste-- - -

We L ter!: ired that the ' FEE- re;idual heat re-rval s,s+4 desirm did rnt oric< -i

n il l ;, r eet t he single failure criterico in inat one at +hr t v.o isolation ,alse, in

th su:* on lines cf r.ach of tt' t m + re i r,; v.o r e ;we re i '' rr the sr e r, a r e tb

f a il ure o f S. Sic h wo;ld rive trevented tFe creraticn O' tott resi bil trat re" al

proposed utilizin7 tro au iliar.. #end..=ter ,str~ alces ete- 'rairs L.estir 'r o, ,

v.ith tFe stear Generator p%er-crer3tei reliet valves as t utur to tFe resid al hNt

re"^vil e s t e"

It 's our position that the sjstr" presided to rv c v resid al te3t t,e c a r 1M e of re-

1.cin l the reactor coolant te: rerature to a cold snu*dnwn valu (MO decrees f3hrr Feit
or less) within a re-1scratle period of tire (on tFo order of a D y) ..i th ritte< nni,
ons'te rouer availatle ar1 asso-irq the nrst li-itin- single failure. Ihr au>iliari

feedn3ter e ,ste alen- n1th tN. ete3~ generator prv.er crerated relis' valves, Fov.ever,

would not te caratle of reducinn the reacter coolant te"rerature tc a cnid shutdre
value within a re3soraH e , rio1 of + re.

1
\ r I9 in >*e -, 4.-
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t o r: s r en t! /, ' < tim:hnsse s; ecified as en interface rr-;u i rer en t in FE5"R-35 tost the

balarce-of-plant d.nign include oro,isicos f or sgplying Class IE olec+rical pum-r to
tr' resid ul teat re cul ,jste" suction isolation ulves in sucn 3 acrer th3t tre

.

s i m;l e failure criterion is satisfied fcr both qste- operation and isolation he

fird this to be accept)ble. Ir additicn, bcom er, estinghouse has described in

PE SAR- 35 a terverarj tc..er su; plj arrano"ent as a r eans of acccr plishirq this inter-
s tingFo;se ', orcpou d trn orary poac r s u;oljface require ent. e have n-t revie. M e

drrar. w ent since t6e specific cesion will t;e pro vi ded b < tr e bal a nc e-o f-pl an t das i gner
a n i, trerefore, ,ill te r eview 31 in applications ref t rrncing Pf 5G-35

W r : ,, dote rnire f t Fa t wi t h stir;rc2se', suction lire isolation valve poer inter-

tace req 4irenent, tre FE!f - 35 r e s id al Fea t rer ov31 syst- 6 si? co~;) lies a i t h the

reuuie r ents af Criteria 11) arj of the General Design fritcria4

7 *2 !";tr o ntatic, ft- Ofe (b u t i, ,

Io reet the reauircr ents of Criterion 19 o' the General ' ni e Criteria ard to c>ercis
cffecti,e control of the J utde.n >yste' fro:. Outside th centrol n e , s tir #auS

has i&nti fied ir.;trf t:ntaticn for tnitoring the stea. m nerator pres;ure, stet

enerater leel, ;wessurizer pres ure, cr_,surizer le <el, and direc t r cni tc r na ofi

reactor ccolant sys+ - te m erature and irterfac re r;i rer ents f or local instru enta-

tir' for the auxiliary ' red. ate' i n te , c or ;'onene t c col ir' water syste , and service
v)ter syitem as recessary ini+ ' o tation.

have re siewed tFe design d''c ription of t% irstrurentation rtq; ired for safe*

s h a t du.,n i r.c l ud i r ; interface ir f o T 3 tion, design criteria, ard "csign b)sef Easedin

this review wt conclude that the c' vtrical e7;ip~ent, instr n ntatico, 3rd CEntrols

within tre scope cf PESAr ~ associated with tro ?ESAK-35 instr.; ent3tice req ;1 r ed +u r

safe shatdown com pl y aith our req ;iren ent, and are, the refore, a c c o;i t a b l e .

oting the interf ace regire^e.its sp ;1fied in PE5f;-35, w willIn a d .i i t i o n to c

rer;uire tha t tro,e portions cf the syster, req; ired f or sa fe shutdown oJ t5ide tFP
c e; of PE5i?-35 1 eet the design criteria specified in 'able 7-2 cf thin report.

7. t . 3 Ecr.clusinn
-- -

We havo reviewed the design description of the syster s reyuired for safe shutdown
includir g f unctional 1cgic diagres, tuting provi, ions, hypass fe3+ures, 'aterface
ini eation, design criteri3, and desicr. bases and the analysis provided y Wostin Bouse
or the adequacy of th:te criteria and b3se: Eased on this reviea we con,lu" that

with the exception of the residual Feat re oval system, the electrical c pip m *, irstru-

rentation, and controls within tFe scope of RESAP-35 associa+ed with th" PESA?-31

syst s required fcr safe shutdann confor- to our requirem nts and are therefore
acceptable.

-
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In 3ddition to reeting the interface req; ire ents specificd in PESER-35, we will re-
quire that those portions of the systers required for safe :.Futdnan nutside the scope
of FESAP-35 reet the design criteria specifici in Tatle 7-2 of this report-

7.5 Sifety ;ela_ted Di_spl_ay Instrs ent_ation

ine safety-related display instrumentation will pro /1de inforration to enaMe the

crerator to perferr the required ranual safet/ ntions and to deterrline t he ef fect of

those actions af ter a reactor trip. ibe readouts cill include those recessary for
post-1ccident surveillince and tros+ required to naintain the plant in a hot shutt u

condition or to proceed to cold shutdawn.

.

The score of our review of the safety-related display instrom ntation included tFe
cnitoring of the reactor trip syster, engineered safety features, and post-acciient

and incident i n'o rra tion . Ihn design of the autoratic bypass indication of a protec-

tive function at the syste' level is outside the design sco;e of CESM-35. u req 2 ire

trit 3pplications which reference PESAP-35 provide a systro f or auto"a tic !:y r u , in-
dication of safety-related f unctions consistent with the recorr endations of Ceq;1atorj
%ide 1.47, "Eypassed and increrable Status Indications for % clear power Plant S ifety
Sy s t er -

Ihe Westinghouse design will provide, for s a fet y-rel 3 t ed IES'R-35 sc rJ e equ i pe en t ,
those devices necessary for tapass and status indicaticn and the desian will interface

With the balance-of-plant desion such that the overall design is consistent with tha
recorr.endations of Pequlatory Guide 1.47.

We have reviewed the design description, design criteria, interface inforraticn, ar,d
analyses of the r arner in which the design cf the safety-related display instruccnta-
tion will confom to the prorosed design criteria. ';e conclude that the desian of tho,

safety-related d hplay instru entation ccnforms to oar requirem nts referred to in
Sec tion 7.1 of this report and is, there fore, accertable.

In additien to reetira the interface requirerents scecified in RESAP-35, we will
require th3t those partions of the safety-related display instrurentation outside the
scure of PES AR-35 r eet the design criteria s;'ecified in Table 7-2 of this report as
well as the additional require-ents stated above.

7.6 Other Instru entation S/sters Required for Safety and Other Safety Rolated "atters

7.6.1 Environrental and Sei nic nualification

Westinghouse originally referenced a ru-ber of topical rnorts in PESAP-35 with reqard
to the envircrr. ental and seismic walification of instrurentation, centrols, and elec-
trical equiprent import..nt to safety. He found a nurber of these referenced topical
reports to t'e unacceptable. Thc retore, we required that '<.'estinghouse comit to a
satisfactory proqram for demonstrating the envircnrental qualification of instru en-
tation and electrical equiprent important to safety.

# b ,.- . 71C - _ -- 'h h>a, e <s
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fritted to quali'y the instru .nta-In res ponse to this req;irerent, We stint; house has e

tian, controls, and electrical equipment importart t3 safety in the PEW-35 ccare, tu

the requirerents of IEEE Standard 323-1974,' IEEE Standard for (;w lifying Class IE
Equipant f or Nuclear Pcwer Generatioq Stations" ircluding the 'oclear Fm or Engineer-
ing CCTittee's positico sta tec ent of July 24, 1375 by an apprcpriate cor bination,
acceptable to us, of any or all of the following: type testing, operating e>pertence,

qualific3 tion by analysis, and ongoin; qualification. In addition, Westinghouse has
>utaitted Topical Feport WCAF fM7, " Environ ental C;alification of <astinlhouse %SSS
Class IE Eqaipr ent. This report descrites the Westinghouse prcgrr for demonstratirq
the environ ~ ental qualification of instrumentation and electrical equiprent irpcrtant
to safety. We are currently evaluatirg the test rethods and procedures to be adopted
by Westinghouse as described in WRAP- 597 to satisfy the objective of IEEE Standard
323-1974 with reg 1rd to the environrental qJ31ification of instru"r nta ticn, controls,
and electrical equig ent i~portant to saf ety to assure tro operability of essential
syste"r follrwinq such events as a loss-of-ccolant accident er a ain steam line bre3k

acident inside containrent.

oith regard to the seis-ic qualitication of seisr:ic Category I instrrentation and
elec trical egJiprent in tre PE5M-35 scope, Westinecuse has roferred to a nurber of

recent additicn to the list of references is Icpical Report WCAP-tocical repurts. n

8373, "Caaiification of ' estinghouse :eismic Testing Procedure for Electrical Equiprent
Tested Prior to "ay 1974, which is intended to evaluate the Westinghouse seismic test
progra, y;ainst car reauirer ents for seisnic cpa'ification. from a generic review of
the atowe referenced topical report, we have concluded that the reDort in i ts present

forn dces not provide an acc?ptable basis for seismic testing of instrrents, control

devict s, and electric eqJip'ent to assure that these safety cor ronents will t their

t erfcrr ance req; ire"ents darin g and followin7 a safe shuthn earthquak e, hes ngnouse

has, ham ver, comitted to rake the required seis ic tests confern to the procedures

specified in IEEE Standard 344-1975, "IEEE Guide f'or Seismic Qualification of Class I
Electrical Equipment for Nucle 3r Pcoer Gererating Statices 4ese test procedures

acccont for rulti-axis and rulti-f re';uency ef fects of seismic exci tation and f atir;ue

ef fec ts caused by a rurter of 0;erating * ; sis earthquake events. We find this corrit-

r cnt to l>e acceptable.

We conclude that the above comitrents for qualification of Class IE equinrent in tno

PE5M-35 scope of supply will f acilitate the developrent of a seismic qualificatico
pro jran ccrtsistent wi th the objectives established in IEEE Standard 323-1974 and that
they provide an acceptable basis for the preliminary design approval of the fless IE
equip ^ent (eisnic qualification.

7.6.2 Indopondence and Identification of Safetv Related Equiprent

Save reviewed the proposed design criteria for the separation of redundant safety-,f

related equipr ent and their physical identification as described in Secticns 7.1.2.2
and 7.1.2.3 of RE5AR-35, respectively. 'M conclude that these criteria r eet the,

requirements of IEEE Standard 334-1974 as augmented by Regulatory Guide 1.75 and

consider the proposed design acceptable.
q( , Us
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For each 3 pl ic a t i on v.h ic h utilizes * - ' s re wir e that tFo balance-nf plart

design criteria inr tr e u raration of rem ,r isrt sa'etv-rolated eauirrer+ and troit

r ,sical identitication 3150 s a t i s (< t *,e a tm g e s t a t ed rep i v v ' *r

7.0.3 ,ctumla+ne Inni tri e g 31 vec

The pru r sr- A sic , of tto control circuits f'r tra accu ulator isolatien valvet

i r.c l ud os ( rc.v i s i c ' t o a u t ot a t i c a l l ', n i r tN isolation v a l t.es en tho occurrer.ce of i
s a f e t ', iniectice s i r;c 31 wi th tre reactor collant syste- re ure atove tre safety

i n y t i c r; unt,l oc k rrw are -n1 for ret 'm? and indert 6 nt. indicatirl syst+ " fo'
ead valve. T U- 1rt.:rlocks nill t, t rc * 410 and will r eet tt, arolicible qualifi:itir-

tv star 13rr f or safotv ( s a i; r e' '
*

,

To ,et tv sirclo failu- erin- fer el-c t ricall .-m ra tod ul vec , R stir? nuse has

c b-s t ed to lod est ; or d e acm ~ulatar itnlation <alvec when tH rev+rr is at

For the arrn of cred alve leak tc> ting, cr. * <u'ul3 tor at a tire ~av ''pm - e

ir ;iated t rov ido ! t&e rea tor is hel f in 3 dctitical conlition. 'r, itchnical er-

ificatiorn v. i l l rr 7; ire tre ', a l s , in t- ror re, M refore a rcturr, *n criticalit. is

;tr-itted.

c.' cluk t' 3 t th pr^ od h;;ign 0f !! cre rnl circuit 'n, the m ul>*or i: -r.

11 tion salve satisfies our rec are . n t r. rr t erH to in - t i o< '.1 of this re : rrt aro '

" rets the Ucsitinm of Electrical, Irstru ontatirn and Centrol (yste - Eranch ' o nical

fcsitirr I RS" 4 . -c aui re ent' nn O ter- wrated salvm in tre ECCS /ccr ulater
t i re v.'t i c * in contaired in ( n .! i y 7-4 't *Fo rtariarc Leview Plan, 3 m1 i s ,,

t N:re f ore, a cce; * a hle.

In id ii t inn to r u tin; +ht interfu e rn ;1r4 >'*c c,>ci+1of in <" m-3E, fer a r ol i--

a t i ors whitt re' nce H 52 -35, will .iro W inn t lv,ce of-plart irstru--

rentati,e *ri centrols fn> *", w isolatic.' !c 31 s o- sa*isf< *. crittria for t& c e" -

incv core coolin- s,s' .dertifici in T a H .' 7- of this re;'rt.

' . e. . Us i b il. bo a t i , oval G ,tr' -A errre .su.re Irs
- - - - -

ctini * -i m k ''

Eeciuse of the rotontially mere consecaenres of t.s or;ro surizat of the ros ' 31r ,

m at re" wal systt- , w< re wire a high dreroc of assura t ttat the laa per (nuro
-

re id ul heat re"' oval siste- te isolatoi fre " ^ hich < < o e in tte cortar nol o

5 y s t er

It is o;r p ;1 tion, tterefa , thit, in addition to satis'fioq tFP ro L1rr ente. o'

Cri terion 3- cf the G< ner31 D:siqn Cr iteria ir the resit yl he! rer r val f T c tion , tt/
overpressuriz4 tion pro *ectic of tre res! dull Feat ro' :v 11 sys+" f ra n tb r e Nt i

ccolant systr te w ured t y providing two rmtor-o crited i s o l a t i c r, valvr; series or.

each inlet lire Let<een the hie pressure roacter coolant ;vste- and t h e 10 <. Drei ve

rpsidual heat re oval syster Tre ini tial des 1<;n pror c m in ' W-% ii t on t cnn f err
with our positlen for a hir;b pressure to low prossure interface with re;=rd to pro-

viding irtorlmks en theso isolation valves

F#1 e n ,
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ir thi f rcposed ini tia l thsign, the rejar da n t 1solaticn alves vere te have teen sep-
1ra tely interl0ck el wi th in je en jent pressure signals tu pres ent their ' c ira e;'eredr

Mn the reactor ccolart syste- pressure is greater than % . aunds per s bare inth,
; age, ard auto atically closcj hen a predeterm ned pressur e is a c?cd 4- Each <31ve

in t he s " e t r 3 i n va s to h 3 ve t een Eckered by a separate en7 ire red safety fe3tsre to
and b3,e in jividJal CCntrcl c i rcjitry. Wes tinghouse ra ir.ta j ne j th3 t thi s prot' . tion
interlock design in conjunctic:n with tho ind.; pen >nce bets.een the Ecaer and s tro:
tircuitries for tho re h ,JJnt isolatiCh Valves presided ader,uate ;cotectinn. With
re 3rd to tte testability of these interleck sigr.als, Westiry ous stated that the
m e' o un interlock signal and icgic could 'e tested enlint ur to tre slave rela / v.hich
ir0/1 des tFe sign 31 to the valve ccotrol circuit withcut adversely af f ctira safet y.

> termined thtt this 6 ;ign d i d w t c cm ;11y w i t h c a r r(quire'rnt for di w' sit / n'
res3ure interltcks.r

Drsequently, we r o wired tn3t the pressure interlocks provided fur tho reJunfant
isolatic valves te derived frc r easure sigmis usino di verco p r i'.r i r;1 o c n.~ct.t

1r" % se subs ently rcdified treir design tc ;'rovia diverse ' c n ce r-t ocen arc
'stac lc;e" inter kck s tind tais ta < > acct;;tacle and conclu j that tte electcical,

ins t ru"on ta t ico a' 1 con + rol s 2,s ;c iate1 wi th overprF sure protectico of tm residual
Feat reccsal systt- a re ac ce;: + 21 e

3; plicatiens wqich reference TSE , ne will re wire that the t. 31 a m 2-o -plar.tf.

design satisfy tre follcwira interface require"ents

I!! To lintain the electrical ;:c ..e r irdeMnj ' ce a: d pressa e inter!co in6 ;er me

fc resid al heat rcre il syste isolation al ses , the ;;c u r eciig' , nt for t' o

red edant trains of t h, ; ital reat rerm,al sjste shall satis j tN interfaccc

re' ai rer cr m , prc<idc, ir T1Lle . l- 2 of ~ESM -25.

/f D., :alance-at-?lant interfaces for th9 re sidual he3t remsal syste at **e

"uclea r s tea ~cr. sy5 D tundary s*all satisfy all the criteria i @n ti f i ed in

" . ' !e 7-2 of this re er!r

'.C.- .clusitn.

.se na5 > resiewed tro xign dre c ript ic n c f all atner instrz entation syste's re v ired

Nr ,'+rty inciudin, f ectional icjic diager s, testirg provisicns, bvpass features ,

icterface i n f o rma t i c n . design criteria, 'ad design cases, and the analjsis provided bv

,Estin f Cuse on thc aj- uacy cf these criteria !nd bases. Eased cn this revicw wo

"clude that tr electrical e d iP ent, instrurentata n, and ccrtrcls within M e scccer

of ' ESA -25 asscciated <>ith tu ESP-35 irstrtr entation res;irta for safety confo n tc

car ret ;irements aH are, trere'cre, acceptable.

In addition, w'. will relJire + nat !"Ose pC rtiCns Cf the ir strur ent3 tion s ysters re-

raired .Or sa fety CJtside the sco e of ISM -35 reet the design criteria specifiM in
u p5-

| 'b [.4 U/Table 7 cf this re port. 4<

t
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7.7 Cont _rol Systr '.n t__ y ; i r ed f o r S a f e_t y>

The follooing control systw s which are r.ot re. aired for safety are i& tified in

PESA -35- reittor control, rod control, r iant con 11 syste interlocks, recss;rizer

press;re control, pressJrizer sater level cont rol, T3' centrator vater lesel centrol,

his docua nte1 ro 'iors t e d": dJ"p control, ard incore instro +ntation. W st ir- 'r; .

differens ,s in the irstrurrntation anj controls for the atove syste" and thaso ; -n -

vide 1 in its artvina; a si ;ns

Lased on our review of tho prelirinarf de sign of the ?E - E tc.ntrol s /s ttr > , we t e r. -
clu 9 tPat failure in thoo control syste" > Will rot t e enectr i to de<;rade the casa-

bilitie', of tFe Flart saf etj syster s to ary s igni ficant degrr:e or l ea d to ;,la r t con-
di ti ons r ore se',ere t han t h :.r for 2,hich !"e safety syste s are desittrd to Pror< c t

ar:3 inst and tFat tu se control and instra ent ation s f stor > satisfy re rea;1re erts Tr1

aro Kct, tabic.

In adjition to reetin ; the interf ace rer.uire-ent s speci'ied in EES AR-lS, v.e will re-

q; ire that trov ,ortic". of the PESAR-35 control syste s outside the sco of FESTA E

reet the desic;n criteria specified in Table 7 '' of this re rort.

7.0 E n t.i c.i pa t e d ._T ra n s i e_n t.s Wi_t re a t. b ra-
. - ._ -- - - - -.

15 S 7 ofn r revies of anticir sted transients witFrut sc ra' is containej in 9 c t it 'u

this rcport.

t* f j i m /' O
4 er .tL dt2
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3.0 !LE.CTR|C Fi FP SY.S T E P

Except for tre srecificaticn of c(rtain interface reauire ents, t6 electric pcwer

sr '. t . are totally outsiJe tre PEU -3; score a d will te d e s c r 1 br'' in applications

which reference P ET.R-35.

<.1 I_n t r e f a c e Pypi ry e n t s

h3Se identified in Tatie '-l of this report our interface accertr ice criteria for'
,

clectric r w er systec These criteria will form the basis for our review oft

applica tions whiCh refercnce PEh|.R-35 tC deterrine averall design (c nfCrr ance nith

t he s ta f f 's requ i re:' er.t s

L atir.; house Fe s apecified in Sec tion 8 c f PEST.R-35 the al terna tirl and direct

current loaJs, laat genupings, safety lcad secuencing,rini um number of irdea ndent

..er sources, anJ cther electric po<.er syste- rcquirec ents of the PFSAR-35 desi7,

It is 0;r position that these interface requirerents be satisfied in the balarce-of-

clar t electric power syster design to validate the assr; tions rade in the OES20-35

acci hnt analysis and t ' provide an 3cce, tablc Unis fcr our conclusion that tre

J_ w-35 desico <.ill satisfj t- staff's require-ents.

The following addititnal interface require'ents sbail fern the tasis of our reviet

of each application which references RESAW-35:

(1) '..e s t i ng hou s e states in Section 5.0 of RES R-35 that the nJClear stcan supply
;yster is designed such that no fuel drage will occur if the plant sustains a

credible grid decay rate of up to five Fertz per seccri based on an under-

frequency rractor trip setpoint of 57 Hertz as specified in the technical

specificatiors Westinghcuse further states that a lower underfrequency
reactor trip setroint will prevent fuel darage for credible orid decay rates of

less than five Hertz [er second,

are currently evaluating Westinghouse Icpical Peport WCAP-8424, "An Eval-o

uation of Loss of Flow Accidents Caused by fewer System frequency Transients in
Westinghouse h,R's, which provides tFe bases for Westinghouse's statements.
We f'nd this is acceptable for the ;reliminary design stage of review. We will

deterrine tre acceptable grid decay rate limit, and, hence, the acceptable under-
frequency reactor trip setroint during the final design review stare.

For applications which reference RESAK-35 wrere credit is taken for the reactor

coolant pu:"p coastdown and the purps rust be disconnected on orid frequency

excursions beyond the acceptable lir'its, we require that the)_b 1 c.ce-of-:;1a 1+}3 -x

ih ! W'

P-l
un:, < nr A
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cesign t,e such that ter reactor cmlant breakers ar.1 tho associatedi
,

instrurentatic, and controls to desiv ed and qualifico in accord 1nce with the

require"ents of !EEE Standards 179-1971 and 2 D ;-1971 includi"n that tre treakecs

be loca' 2d in a seit"it C a to' c r:, I structure.

(2| We are concer.o' aboat the sparicas o;craticn cf t6erral everlo u d" Sites

prosided for sat sty-related r otor c;mrated valve , v.tich could no;3 te the

corplotion cf the oquired sa#ety f unctions of a s. ate-' durira an 3ccidenti

ccrdition. Sirce PE5.1-35 cces not include the thermal o serloa j protection

criteria fcr saf etj-relate j "ator c; rratc d valves and does not ; ro side th e

criteria for the o val ic.a t ion of these ccvices, wa require trit tre balance-of-

plant daign for tre al o.erload protection of cafoty-related ~c*cr c ;-e r ' t e n

valvet in A -3: satisff eitter of the follouirl rt ;i rer on te

(a) Ther 'a! cverload pec+,ctico c' safetj-relat._'d siste~ "o'cr crerated 21s

shall have tho trl; < < ' 'ints set at a val 2 s i ? e''G e h to preu nt

c , orio s; *rT;; a' t- itoccarecies tri; sc+ point drift, crd '

vdriatic > ir t r- .c ! i . te .rataro at tha irstalled lccatien. Ite trip

s e t :: a l r ' c ' 3 3e' / 111 Se cc sistent aith that of any tratro circuit

protoctt,e 'evice Jsed foricdic ttsi, tre r( ,, ired and Jall t L_t

(c er ed c r, e a c h of tr ' ther al o nricaj ia in serify the acc rac '

reliabilitj of tre e rloid trip g *, Dint

(b) D er'al es erload protectico 'ay be t.s d ;tfer accident cc i'iv "
e

the LJ 3ss c ircuitry shall te desivec t- 'rEF (tandard 27^^-l'7 criterlo

as 3;_, ;.riate f cr th- it t f tN site:t<-related syster*

'cncleicnc

;;i t h tFP balertc- f-plant J siv * atisf yir: th" interft. :riteria iS +ified i-

T able t-1 of this n;urt , t' o re'. ire ents of cES ' ", d Ltc adJitic'31 rr airo-

ents described R 2, <e cu clud" that +re els.;tric p er n ys + < c.iil * U ->

catiDie altn PEW-35 s a fety s.3te fanc-ional re >ir4 a-1 wili <alif'* 'ne*c
1

RES -35 ccijent t naly is. s a il r-d re v io o thoassu ptices mje ir fr-

ofer ?electric pm er syste will te or cr"ed cn rdi' ';alf > 'licatle' , M io '

- T '' - 3 3 .

r,.- 3 , y.
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9.0 AUXILIARY Sv5TEMS

Aniliary systers include such systers as the uel storage and handlinq facilities
and sys ter's; wa ter systers; proces s aux iliarie.,, and air conditionini, heating,
conlinq, and ventilation syste"s. The a viliary systers included in the RES M-35

scope include the new and spent fuel storage racks, fuel handlinq system, chemical
3rd volur e control syster, and the boron recycle syste- In addi tion, 'Westinghcuse

has provided certain interface requirements for the station service water system;

ultira te hea t sink ; cor.ponent cooling wa ter sys te<", and the a i r cond i t ioni r.c:, heat-

inq, cooling, and ventilation syste-s.

9.1 Fuel Stnrace and Handlinq

9. .I .ew and 5:ent Fuol Storace

*ew and spent fuel will be stored in rad s, wnich are included in the PESAR-35,

scope. Each fuel stcrage rack w:ll t>e co. posed of incividual vertical cells which

can be fastened tcgether in inj nu"ter tc for a rcdule that can be firmly bolted to

anchors in the floor of tbc fuel storage area. The rew fuel racks will hase a

storage capacity of une-third of a corc anj the spent fuel racks will have a storare

capacity of one an1 one-third cores The new and spent fuel rack s will be designed
tc seis~ic C3tegorj I require"ents

Unlike previo > sly approved . r stinghouw plants, the new and spent fuel rack s will be
located in a single underwiter storage facility. Also, tne mini ~u" centPF-tO-c&nter
spacing has been redaced fec't 21 inches to 14.2 inches. This spacinq is sufficient

to raintain the effective ~ultiplication factor at a value of 0.95 or less for fuel

having tre higtest mticipated enrichment and arranc.ed in unborated water in the

optiron " oderatitn ccnfi pra tion.

p have reviev.ed the propcsed design b3ses and interface require ents of the new and
spent fuel storne racks and have detemine d that thef reet tFe applicable pcsitions
set forth in Re'ulatory Guide 1.13, " Fuel S orage Facility Design Casis, and the
rewirerents of Criterico 62 of the General Design Criteria. Therefore, we conclude

that the proposed design of the new and spent fuel racks is acceptable.

The design of the f sel stcrage area will be described in applications referencing
?ESAR-35.

9.1.2 Fuel H a_r d l i .n , S ster ' * '1 1f h.?,p yMy-
.gg

The fuel handlinq syste" will consist of the equiprent roeded for the transfer of

rew anJ spent fuel betne,>n the fuel storage area and the reactor vessel. The fuel_

g_1 7 | *~- ; j. ]/ t-c t
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'ly, randlina. an" reas9 bly ofste also prcs1 des for tN safe disucrm il in ; < e

the reactor ves;ol head during refaelin7 0;. ratiens.

Tre o,2iprent wi *, i n *re ESA -35 'ccx incluie, th refuelim 'achire, fuel har-ilir ;

na; hine, re. f>el elevator, fu>l tr3rsfer ',str , and 03njlirq ey;ip t- fthor

c oc; nr.ont s of t re f uel handlin'; s y ste" will 50 1r c riLod in ap;,lica t ions ref en i c in ;

> Q - 35 The f el handling syster will t1 de ' med > <c n that in tre event of a
'anner t ha t ccald a f f ectsafe shatdewn earth; m e, t N equi; cent will not fall in a

u f et ,-rola ted e ui; ent

,~ t c . c req m>t, Westin Jut se has prosided the results of tneir analyses of tre- -

rv e,uences of drc,pinq the rr'ctor ses al head ass ( % 1j to chow thit r~ ccolire

ccaailitj nill N raint3tned and core f ral will be prrcluje!. %e 1eter-i m t,

how.ner, that the analys,3 art ir co pleto ir th3t thoy do mt considor possible
13 a ;r ra sal tirg f ro- dec;; ping ti c ve3:el head while it is (nr % te ta to heat
la't on aret.,

.ses ti m;' oase h 3 s a 1/ i sH is that thy are analyzirg tnis accident "am ver, until

are 3tle tr 9 t e r: ire that the cone ncncos nf this accidont are acceptable, ce,

n .a s e i mi 3n interfaco r~ piro-,nt tna t c,G icants re f erencir,q rE5AP- 35 ; ro /ido,

an ,orhead reactcr w s'el head asse~bly hindling sjste tnat is ' >signe i u tF it

tr conrected load weald not fall in the e,ent cf a sir 71e fail;re or alfuncti m

!*is handlin ; sj:te , or '>in11e failure proof crane stall te desil "d a; a safety

s,st and shall be dc si7ed, fabricated, irstalled, i n s; . c ted , tos+ed, and erated

t'e >^aniliari and Pcwer Ccnversion _,5.te Crarch 'echnicalin accordance v.i th r 3

i esiticn ??C56 9-1, %erhr'id rhndlinq Sjste > f nr '.nle ir Pher Pl w t s onich is

iert3ined in StanJu J Ceview Plan 9.1.0 If a stin/ as provido H jit1cnal ,,

info matict v1ich n constr3tos acceptacle cunsel ences from tbo estullted vceppin;

ar n , e singleo f t's ce r- t o r settel hoad while it is enro;te to the heal l n d c

failure > euf crano will not te req; ired.

L? xv. .m er <
.

~

'.1 i n ice h.ter Sys++ a n d '.ll t i" a t e Fe3t Sin,

nestir house has prcilde1, as interface requirt re+ t- n, clear ster" s Eply,

; y t. t e- tr at 10a is t h 3 t must be tran s ferred f ro- the co~p ecnt cnJlir a3ter sy;+
,.

to tre service water syste: nnd to the ultim te heat sink. r ne revime-1 t M ie

"eit loads fcr ccc oleteness and ccnclude thej are acce;' ele u d that they eutio

g plicants unich referrnce FESAP-35 to desian an acce;ta n service atcr ~>/sta
an1 ultimate heat sir k . These sjster designs will be es alute t in ap ,lica ti< ns
whic n ref erenc e RE ''-35

"

Cca e r m t. _Co o l i n a n'a t e r S y s_t m'g..
-- - .

The com enent cnoling witer syste~ will crovide coolira witer to dissipate alt fro"
sarinus cc porrnts for F:3th nor - al an d pos t-acciden t c reration. The coror'Ent
cooling water syste inn will be descrit#d ej applican', utilizing P_5Ai-35."

a
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Tro CELAH-35 equip ~ent that is to be ccoled by ci scrrnt coolin7 wa te r inclubS the
four reactor coolant w ps, two residul Nt re ov 31 heat exchan'ers , two resid;31
oat removal pu~ps, the letdown helt exch, ger, tre e xcess lethn ua t excn inler, tr er

seal wa ter heat exc%rpr, trio cen tri f u ;11 cha rging co , ,, two safety injection
pu"ps, tN reciprccating chargin3 p ; 'p , the letdown chiller, and the rec,cle e m eratcr.

Westirghouse h3s identified interf ace re ;uirv ents for all cacponents within th scoso
of F ESU- 35 t ha t re pi re cor.ponent cooling wa ter. The interfaces arr identified by
pressure , te "per6 tui e, hea t trar fer ra te, fica ra te, Mter chem istre , and the u lity
qro m and seismic classification for tre LE5 u -35 t wi; ent at ;;cn En sical interface
ccrnection.

IN seals and bearinq of the reactcr coolant pu ps require ccntinuous cooline b/ the
cc nent c ool i nq .e t e r sys te" duri nq all reies of creration. Ter-ina tion o f c oolant
+1cw to one or "cra pu ,, ra/ lead to fuel drac due to a lorJ e rotor. T w efure,
,) re ; 2i re tn5t the %s ign o f *na t (c rt ico o f the c orpr e- n t c oo l i r -.] witer syst(r that

rplies conling water to tr.e reactor o l a r.t p s7 ; ,1 t i s fy the follcwirq criteria:
r e

(1) A single failure in the cogon * cooliry w3ter syste shall not r esult in fuel
Jrw or dr. ale t_ the reactcr coln.t syster pressure tuundary c<used by an
extended loss of coolira to * e rc ntor coolant pr ps Single failure incle Jes

o wrator error, spuricus actuation cf motur- , orated valver , and ss of co~uenen*
c oo!ing water p:r ps

(2) ' moderate enerqv leak) crack cr an accident thit is initiated fror 3 failuro ino

the co pcnc' t cccling ater systen pi;>ing shall ent result in excessivo fuel
dc or a t reech of t' e reic tor coolant sys tm pressure houndary ''n an extend-

> r,

od Ic,s of ruolirq to the reac tor coolant vm p r.ccur; A sin 91e active failure
snall be co nidered when ovaluating tne ccosequence; cf tho accidont. "oderrte

leak a(;e crat< s should be detorr.ined in accordance with the cuid lines of Aus iliary
and Power Ccnversion Syste s Franch Technical Position ArCSB 3-1, " Protection
Against Pcstulated Failures in a Fluid Syste- Outside Contain~ert.'

Therefore, in addition to reetim; tne compcr.ent cooling wa.er systec i r.te r f a c t require-

rents s gt1t;7d in 5t%-35, we require that t alance-of-91 ant a:plicants reiccencing
RESAn-33 provide a coc ronent croling water system that roets the following:

(1) Safety-grade instrurentation consistent with the criteria for the protection
systen shall be provided to initiate auto ~atic protection of the plant. For this
case, the corponent cooling water supoly to the seal and boaring of the pur p r ay
be designed to non-seismic Cateqory I rea;irerents and Quality Group D, nr

(2) The component cooling water supply to the reactor coolant prps shall be c gable
of withstanding a single active failure or a roderate (nergy lire crack as defined
in Auxiliary and Power Conversion Syster Branch Technical Positien /PCSB 3-1 and
be des igned to sei s~ic Ca teqory I, Quality Gro a C and ASPE Code Section III,
Class 3 requirerents

m ; s o a,as . . c yq % m7 /9-3
l ? Ui o _
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Hoseser, i f Wes tir,qhouw can der onst ra to that the reactor coolant prps are capable of
operating without cooling f or lcrnor than 30 rirutes without loss of function and the
need for operator protective action and if safety-qrado instro ent1 tion is provided to

det"ct the loss of corTonent c oolinq water to the reactor coolant pur ps an1 to alarr

in the con trol room, that portion of the ca ponent cooling water systen that supplies
cooling watt r to the re)ctor cnolant pur ps can t e dcsi' ad to non-spi 3nic Cate1ory I
requirerents and Qality Group D. The entire instru entation systen, including audible
and Visual statu indiCclars f0T los' o f Cor poncnt cGoling water should rec t the

requirew nts of Ilf L 5tandar d 279-1971.

The co:r. enent tooling wa ter sys ten dtsign will be reviewe d in applications referencing
PESA -35

9.3 frocess Auxiliaries

therl c a l .a n d '.'olpro_ Cen t ro_1 pp %9.3.1 i

The chemical and volone control systen will be desigred to control and raintain the
reactor coolant insentory and to control the baron concentration in the rcactor

coolant. In addition, pJrification of re3Ctor Coolant will also be SCCor plished l'y

tN process of deninoralization and reactor coolant chemistry will be controlled
the .uf the precess of chenical additicn. The syster will also raintain seal-water
injection flow to the reactor coolart pu pt and provide a "e3ns of filling, draining,

and pressure testirg the reactor coolant syster The centrifugal charcing p r ps also

serse as high head safety injection puros in the e"er e.:y core cooling vster This

function of the charging pergs is described in Section 6.3.2 of this rept

Feactor coolant baron concentration will te controlicd usin7 the chorical anc volu"e
control systen by adding r:akeup for eitner boration or dilution for the large reac-

tivity changes needed dJring shutdown and startup, or by ther al regeneration to
co"'pensate for the reactivity changes due to >encn transient 3 The toron concentration
of the reactor oolant can De tantinuously ronitored by a boron concmtraticn r'easure-

rent sys b which neasures the boron concentraticn of the letdown flco in the chenical
and volume control syste-

Tre therral regeneration subsystem will control the baron con:entration of reactor
coolant letdown flow by varying tne temperature of inline toric acid derincralizers.
Ir this way, bcric acid can be added to or renosed from the reactor coolant without
dilution flow. When necessary, rakeup boration and dilution will be accorplished by
adJing either borated or pure water to the systen The use of this syster will redan
the volu e of waste reactor coolant that rust be processed by the waste processing

syston

The charging pur.ps w 11 be available to supply carated water f rom the refueling water
storage tank or fron the boric acid tanks to naintain refueling boron concentration.
The injection of the borated water t.ill be tnrough tFe norral charging path or, as a

112h -

f
g.4



tsac k up , through the seal injection path. All rcrtions of the chemical and volume

control systen necessary for safe shutdd.n are designed to selsnic Categarj I
req;irerents.

/pplicants utilizirq RESAR-35 r ust provide ad gaate cor ronent coolin-; water at 105
degreet fahrenheit or less to the letdown hea exchancer, excess letdOhn heat eXCrara-

er, and seal water hea t exchanger. In ad iitic i, a reactor r ak eup water storar: 0 tart,

resin fill tad, bcric acid tart s, and reac tor r akeup water puc ps r ust t e provided as

well as provisions for naintaining a te perati re of 65 decrees Fahrenheit or q. eater
for all portions of the systen which will norrally contain a nominal four percent

boric acid solution.

We reviewed the adequacy of W.tinghouse's proposed design criteria and desicn bases
for performing the recessary f unc t ions of the cher'ical and solu .e control yste"

during normal, abnorral, ar d accident con J1 tions We corclude that the design criteria

and des ign bases a re in conf orr ar.:.e with the Coneral Imsign Criteria ari 3re, tvero-
fore, acceptoole.

9.3.2 Ba ron fpcyc lejrs t e'

Ibe baron recycle syster will be desired to collect and prccess the e> cess reactor

toolant effluent for reuse of the boric acid and makeup nater. It will deccn'irinate

the effluent by reans of de-ineralization and gas stripping, and will use eva;: oration
to separate and recover the boric acid and r ak eup water. The boron recycle syste"
will be capable of processing the total volume of w3ter collected during a core cycle
as well as short tern surges.

The basic systo- design and tre design f or rany of the co" Lcrents Ire descritsed in
FESb -35. However, applicants utilizing RESM-35 rust provido desi4;ns f or hea t t ra ci ra
and certain other eauiprent identified in Table 1.7 of RESL-35.

Tre boron recycle system will be used interr i ttently thro;70ut norral reactor opera-
tion and will not be recuired for safe plant operation or shutdown. We have revieed

',;estinghouse's proposed design bases and criteria and interf3ce require ents for ty
baron recycle syster We determined that failures of the syster will not af fect safe

plant operation or shutdoon. We conclude that tre boron recycle syster design is
acceptable.

9.4 /,i r Co nd i t i o ni ng ,J a t i yka n_dy n t i lp t i o n Sy_s t ems

The air corditioning, heating, and ventilation systers required for eisential and
nonessential areas outside containrent will be provided by tho balance-ot-plant

designer. However, at our rer;uest, We stinghouse provided tor perature and huridity
design interface ' cauirerents for those areas that will hairie RES/4-35 safety-related
equipment.

-On
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s rawe reviesej n, s tir ; .ne's ran > cf te en ture ar.d hu ' idi ty d .s ic 1 interf.=ce

it pirt en'< for areas ronin, sd f e t s-rel a t .1 o ; ;i; mit fu nished as 3 :. 3 r t o f F E : .
an ! c0rtl , ~e t' e inf cn a ti;n is ade a te fcr in ,plicant referesing LES';

" *

t! l a t i c.t systc s Ir.k s 1 r;n the rrcessary air crjiticnir-3, wating, a'.d et

syste~s <,ill L> eva. 3t j in a.mlic a tions re f erencir. : L E S 4- 35

3.5 F i_r o-.?.r u t e c t i er. T .< s ' r.-

Ib firc protection siste i s r a tr i'4 t''e c'- -3a v i, t^erefore, will te"
i

3 d j ees sed i n a;ml i t .'' ' ars refro.ncing " E Sr "-35 Tre cnl/ M pec t s o f f i r<> ;-ro t ec ti c o

-ithin th. sc c p cf -ES?,-lS are tre ,;ecificatico cf f i re prc 'ecticn criteria fors

' L 'l ' - J 5 < r o eq 2i, ert vj inte f3te r e -', , i r e' o n t s-

is a result of i nvr s ti :a tic's , arj r s al u i ti or:s "e i r cc r j;c'ed bj tre st af f cn ru: lear
p .e r ;:l an t fi re protc ct icn sys'e s, we v.ill cr; m s t that a stin? v e r--+ dlu3to it>

wire'ents i n c an'or;'a nce u i th fu11.3rf > - .11 int +rfacef i rt protection c ri+eria 4- -

F r.o r Cc> ersicr "ys** [. r > :h Techn'ral Frsition '?CSE 9. -1, " hidelirr3 for fire

Protecticn for ._ clear T w Pl mts, v,nich i s un t a i rr-d i n S t a nda rd R , i e... F!an 7.t.1.

d e te rv i ra. trat a dd i t i c.r a i*salaaticq o f t * i s i r. f o i a t i c o ,If, 3; a result of our 4

i ' rc <e tre f iro ;rctecti c3;abilit/ of tr _r e a ; ire ents are ir.jicatec to fart er ?

r. i l l re' airs * i t t e, t e i ~ .:1 - cn te l.;E' -35 sosiv >

t**3 < y n
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10.1 .u # r 31

T F- s tt r and gea conw esien syst, will ccnvert the t"erril cut cf tN r; clear*
.

s te r % ;31 y s , s te - to stri t o d ri ve the t u rt'i re-cere ra te r. This s, stet is tutsil

t9 RESU-35 sco; p .ind will be desiqced by the balance-of-plant desinner. The

*EPR-35 design J o> not exterd rejer.d tbc steam enerator's fee 6;1 tor and s te rr

*'::le

13.* intorfac. I n_f e rr a. t i n-

Trt au=iliars feeda3ter s y s te: is an enqireered safety fe3 tare that will te # signed

tr e baI3rt 2-of-?: 3nt desi ;nere for arplic3tlens utili:irq RESU-35. nis syste-*
<

's req; ired to fulfill t*.e req ; ire onts of Criterico 30 of tv reneral <esinn

f.rlieria wren prir:ary plant par 3- ters are above tM design ca03 city of the

r e sit 31 hea t rmo.a l 5,2tm > stirpc use ha s ;.rovided the reg; ired sjstcr fica

ra tes , ; ires s u re, te~peratJre, initi3tiCn ti"e, and Other recessary interf ace

infarration regardina 'he ausiliar/ fee hater system

We are currently evaluating de sign and operatirq cceditions trat could result in

dr ae;e to feed.ater systen piping as a consequence of feedwater flcw instability

- c crentes such as cccurred at Indian Point 2 on ',uv e" t e r 13, 1073. Th_ real ts
of this investig3 tion ray result in further require ents toing irposed upcn

~.E5M-15 and/cr ap;'lications referencin g RESM- 35 so tha t unacceptable da * age will
rot result from water brr er e fects a will ir ple~ent the results of car nerericf

investication at the final design review of RESM- 35.

We tave resiewed tte interface infor~atien provided by S.estin v ouse and have
deternined that adequate infarn ation is presided to crable balance-of-plant desi7ers

to design a s ter and power con sersicn syste"', including the aJxiliary feedw3ter

system, th.t will support tF2 PESM-35 nuclear steam supply systen Ce this basis,

we conclude that the interface inforration prc /ided by Westinghouse relative to the

s tea"i and power conversion s yste" is acceptable. IFe stea~ ard pc er conversion

sys ten desic;n, including the: auxiliary feedwater systen design, will be evaluated in
ap;'lica tions which reference RESM-35.

imF
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11.0 RADIOACTIVE WASTE MANAGEPENT

11.1 Sourct Terns

Fadioactive r:aterials in liquid ef fluents ray be released to the environment by a

nuclear plant utilizing a pressurized water reactor from the liquid waste processing

systr , the boron recycle systeri, the steam generator blowdo.sn systen, and the turbine
Luilding floor drain sy s teri Of these, only t'e bcron recycle syste- is within ther

uwever, F ESAR-35standard scope of PESAR-35, as defired in Ar end~ent I to WASH-1341. L

does provide as interf ace inf arration cencentrations of radioactive raterials and ficw

rates in str23rs that (1) are incut to the radioactive waste ranaae ent syster's and

(?) are used as the design basis for shielding and building ventilation syste s for

applications referencing FESAR-35.

We have reviewed the r.athematical r:odels and the parareters used te calculate prirary
coolant concentrations and the inpat rates to the radioactive waste ranagerent syste s
from the corporonts within the nuclear steam supply s y s tere We found that the pa ra-

reters and calculations used to cbtain primary coolant concentrations are consistent

with those given in 'dEG-0117, " Cal:ulation of Peleases of Padioactive Materials in

Liquid and Gaseous Effluents from Fressurized Water Peactors.' Westinghouse has also

prcvided the prirary coolant concentrations to be used for design of the radioactivo
waste r,anage"ent systers based on a value of one percent of the fuel ha,-ing claddine,
defects. Tnis value is acceptable.

11.2 Waste Manaaement Systers

The radioac tive waste r an3 gor.ent systers will be designed by the balarce-of-plant
desigrers for applications utilizing RE SAR-35. Wo have reviewed the interface infor-
ration provided by hestirghouse and have deterrired that adequate infoeration is

; rovided to enable balance-of-plant designers to design radioactive waste araaerent
system that will support the ?ESAR-35 nuclear steam supply system On this basis, we

conclude that the interf ace information provided by Westineou relative to the wiste

r,a nagerer t sys te"'s i s ac cept a ble . The designs of the w3ste ranagerent systers will l'e
evaluated in applications which reference RESAR-35

Y) 1 ' ''"*M
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l?.0 cM U.T W, F C W r il:

I?.1 s ror d-

Sino t+(- CES/. - 5 M mign is li itri to tt- nuclea r ster < ;,1 ) ,r' cnlys ,

certain 3~. '_t cf radiatic neoter'irr. are oithin the c of f(7-E Thoic

as ec t s inclu j, ' ' , scurce term f or ?E SW ', :q;i: cr+ , i n c l u 11 r.1 the reactor

<'^lant c,ste , and th se desian a n > cts of tre FESa -E m ip"e t 2nd irterfa'e

rca; ire ont, related to raJiaticr. pro + ction. tr resiea of those areas is dis-

cusse' *elcw.

li " '.u c i n a t N t nccro i n"a l_ ' ' f i l t i on E q. 3_u _r e s |ill '( traa-

r o i s o" a b.,i
. ., .

.nchievableas
. -

revie 4 j the elic,, desi;n, and o; era tional consideratior.s related 'o ass;rin-r

t + !? m c4ation11 radiation e.p mures nill be a3 10.9 a s i s r e a ,onabl', a t h i e s abl e

for tre ni; - h de s iq, . r ,; r e v i e, cce sidered descrir*icre of hw e , . r ie: frc.

. n * Jos i ;r Inj u ;. e r .i r.u p l a r,t s ha v , t:e t r used to de'velon i" row-d radiatic-1+
4

;rotection . ;ign s f c e tre esclear ste? ,uroly s,ste~ It also inclu1'd oval-m

;ation of t*t i L l e . r * * t i rm of to a;: rcariate qui 43nce rrovided ir Cel;13 tory
roide ', Information ;' levant t o " n i n t t i n i r. ; Occu N tional Rajiation Exposar is

i, e '> ribly "chie, ele (1xlcar Tow c -na;. tors) anj inforraticr cr-L' < a s -

;a ,med altern3+ives

in pendix I?A c f -EG - ' '..e s t i rn''r se L N v i de s ra di a t i ce protocticn des 1 7 con-

<<eratices tFat are related t o O f_5 - 3 E e q , i ; r+ and 9siin reco- end> tion; for,

+Fe balance-of-alv t desicrer relate 1 + r. shiel dir 9, irstallation, an$ layout of.

*

U.;m- 3 5 e p ' ~e r t . These desi,:n can',iferatio s cover tho follcairq in sarie,

deirers cf dotail: t*> re3ctor; ovaporator filters, arl de'inoralizers, , , , , ,

t ar.is and neat e.ce vo:?rs , remote an '/or i,tr itic systems control crerations a m1

tre reactar coolant syste"

.. e r e .r i e.ed the PU -25 'aterial for evidence th3t the design will be in accar?-

ance . ith re1ulatcrj l aido '8, i nc l u d ir'1 incorpcration cf esures for re %cin

adiatior levels arl re wen * '..*>ere 'ainterance and ctrer OLeration< ire re-+

,; ired, and instructicns to 'esir.rers and engireers re~irdin? desi';n ccnsideraticr

for achievinq this also revie..ed t*o applic) tion for evidence that '..estin4->

Fouse N incoi gorate d prev icely tested g 30. design fc3tures and has used cp-

eratim ex; ericnce to ' ;rcse en tr do;icn of th, plant vdt" rolard tr assarir,

trat occ paticral radiatico e3posures aill te as low as is rettsonablj ach u ,3ble.

ha,e de*er'ined tFat stinhouse has sno , sef ficiert concern 3rd f a~ il13ritf

with the as los as is reas n3bly achievable princi;:les in the area of desicn con-

sideraticos to cccclude tt it tnis as;.ec* af radiation cratecticn is acceptible.
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"p;erdix 125 of FESN-35 includes uny of the design <; aid 3nce iter s of Re.pla tori G;ide
J. 8; however, ranj of these 3re includci cnly as recorrend3tions it will, therefore,

te necessary for applications v.hich ref erence PES"W-35 to include a co71ete Section 12
in order to % "cnstra te tha t a deq a t, radiation protection will be presided frot< the

raiiation sources spe cified in ?ESAR-35.

12.3 Padiation ac rces

We reviewaJ RE SAR-35 to evaluate inferr ation on radiation sc a ces ter PESAR-3S em;ip-

r ent, as they r elate to in-plant radiation protection. This includes the description

of the sources of radiation that will for"' the basis f or the radiatinn protecticn

prosjram and be used in the shield design calculations by th e balance-of-plant desinres .

Our acceptance criteria require th.'t all scarces of radiation te descrired in the

r anner. and tu tne degrce needed for shielding cones used in the design process, fer
plans and procedures develep'ent, for assessrent of cccup3tional radiation expnsuro,

and for equiprent specificatico. The sources of rafiation of interest include those

that will recessitate shield.r.), special wntilation desic;ns, traf fic or access centrol

considerations, special plans and procedures, and renitoring eq;iprent.

Pegulatory i;ide 1.7u, " Standard Farrat and Content of Saf ety fralysis Peparis f or
,, clear Power Plants, presides that airborne sources that can be created by lenage or

release f ron a nucle 3r steam supply system, su;.h as that described in RES M -35, by
rening noraally closed containers such as tarks, p/ p casings, or vent spaces, and thet

pressure sessel, be identified by locatico and ragnitude, in a manner useful for de-

signing appropriate ventilation systers and in specifying appropriate r.cnitorirg sys-
tms The assumptions r:ade in arriving at quintitative valt es for these variou c^urces

should also be sLecified.

In Section 12.1.3 of RESAR-35 WestinghCuse provides f6ur C3tegories of neutron and

yra ray infornation regarding the reactor radiation source at power. In 1ddition,

tnis section provides radiation sources related to various systens which will te sup-
plied by Westir reuse. The radioactive source terns and le3fage rates recessary to
cor plete the aralysis of onsite exposure due to airborne radioactive r'aterial are
specified in Section 11 of FESM-35.

In our review of the source tern section of CESM-35, we examined the source term

tables and the cenditiens given for definition of the source terns. These descriations
meet our acceptance criteria as being sufficient and appropriate for inpat to shieldinr
calculations. In the cases where the total quantities of a particular source have not

been provided by Westinghouse tecause of the limited part of the systen desicn within
'ts scope, applicants utilizing PESAR-35 will be required to obtain and provide the
adjed infor*ation.

) *I 2 0 % - Q, [Q d
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12.4 b311ation Protection esig f eatures

ire following areas of PE5AR-35 relating to radiatico protection design features were
reviewed:

(1) The description of sESem-35 egairrent design features to be used for assuring
that occupational radiaticn esposures will te as low as is reasonably achievable.

(2) Inf or"ation corcerning the irplerentation of Pegulatory Guide 8.8 or proposed
altern1tives.

(3) The description of any special protection features within the scope of PESAR-35
that use shielding, georetric arrangeren t, or rerote handling to assure that

occupational radiation exposure will be as low as is reasonably achievable.

' ESAR-35 provides inferration en shielding de ign objectises, cod ir Appendix 12A
dest-ites design considerations and featurL. which Westingrouse recorrends regarding
equip;ent and related systers within the scope of FESAR-35. Also described are design
features of tre PES AR-35 syster.s relating to radiation protection,

ne reviewed the FESAR-35 raterial f or evidence that Westingtouse has applied tre
<pid3nce o f i-eg;la torf Guide 8.5, or that suitable alternatives have t.een proposed.
This includes evidence that rajor e g osure accurulating functions such as raintenance,
ref ueling, radioactive raterial handling, processing, inservice inspectico, and calibra-
tico have been considered in equipnent design and that potential radiation exposure
f rcr these activities wili be kept as low as is reasonably achievable by radiation
prctectico features incorpora'.ed in the design. Acceptability of the shielding is
based en f actors which have not teen supplied in FESAR-35 incluJing shielding corputa-
tional rethods. Shielding will be reviewed for each application utilizing RESAR-35.

The RESAR-35 supplied infornation on equipr,ent design features for assurin7 that
occupational adiatien exposures will be as lcw as is reasonabl> achievable reets the
pidance of Regulator / Guide d.8 and the staf f requirerents. We have determined that
nestinghouse nas shown sufficient concern and familiarity with the as low as is reason-
ably achievable principles in the area of equiprent design features to conclude that
tnis aspcct of radiaticn protection is acceptable.

Ibe advice and guidance provided by Westinghouse in PESAR-35 relating to ventilaticn

syste"s has been revieaed against our acceptance criteria, as provided in Pegulatory
Guide 8.P and in staf f positions. Car review of applications whic i reference RESAR-35
will include a deterrination of wFetter the apprcoriate. %idance has been applied to
the final design of the plant. We conclude that tFe Westingnouse guidarte constitutes
an acceptable basis for the design of these systens,

n j .a emIA1Mt 4
12-3 / { [[

_ _ _ .



..

. _ , . ____._ -

13.0 Cr ',m ti c[_prEr" IIP.S

13.1 rgreral
.

Since the DICA?-35 esign is lirited to the nuclear stor su;. ply syste", the enlyd

'wect of tre conLct of cperatirns ccnsiderej are those features cf the desir;n th3t
erkance industrial security and reduce tFe vulnnrability of the plant to deliberate
acts whidi ma/ adversely affect the plant anj put'lic s&fety. The other aspects of

tFe condact of cieraticns sach as t"e nraanizaticial structore of tne auplicant,
training pec3ra , e-. err:ency plannir,, revtea and audit, plant pro 2dsres, plant
records, and the balance of ind;strial security corsideraticrs will te id1ressed
in arplicaticos which referente RES4-35.

13.2 Indastrial ocurity

wF ive rev iewed the infor~aticn in LEca?-35 related to those features of tr e d%ir:n
that af ford protec tirn to vital e nip ent against acts of industrial sabota"e. &
found thit the design featares of thoto syste s and corptnents i' port 3nt to safety.
including t he use of redund3r,c y, a u to~a tico, i ndo; endc r c e , diversity, and protecticn
rainst r om on rot failures, also rroviie protection against acts of industrial
satotv;o. Cn this bisis , we conclude that ' e stinite n e's desiqn for the ;>rotecticn.

of tre plant a pinst act' of i'12strial sa!otar are 3cceptable for the preli-iraryy

design s ta'Je o f t r.e rev iN p nce will revies the protecticn a';ainst satotace, ,+

prcvided t y tho ':.113nce-cf-plant design in tur review of J Nlicaticn, which reference
R E 5M - 3 5.
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14.0 !',I T I J.L .T E S T c,. ,,- < : [ '._ ';r* s
- - . __

,

Section 14 of ; E S -P descriN s t i r p.e n e ' s t e s t D r e"p for tt r ,< ^Atd,

" - 35 roc icar stear s o; ply sy ,ter ..estin r ;se hat descrit(1 a irc, ed test

prc;rr divided into tv.o rajne po ses, prcrieraticril testin7 and star * p testir ;
Ire pro. aratier3! test ,nise will to

.

' s k jividej into indi g i * .a l < , s t e and/or

sabsyste pr. ,fratirral tea t s , 3r 1 in tegra t t " re r ter ts.Dlant sjste" teatap ard,

p re-c r're 1( id1% hot functio al te ts. The starty: ', +r ; hase will t,e sur1ividr1
- into initial cart la jir,, st. c,t !c 3 3 i, hu* fs -ticn)1 tests, initiP critical-,

itf, Icw p,we r ;Mysi c s t es ts , a r d c-w r a r - s1on t st-

,

e
J IN oro ~sei test e r| ;ra- includes a su .arj descript1 m of tre test "biecti es,

c r ece-'; ;i s i to s , a n d inter f a ce s f c r ea c', s ys te" and/ or c c: 1 rent test s it relates +n

5 t t,- nuclear ste3- s a;;lj s,ste a n.1 tc a,xiliarj rsste- trat will t e f ur ,,i s F ed b ,-
_

the talarce-af-plait osi ; c r. *,, p ,,li-irary design c f the f acility will g er it
tcsting in acccc h ce nith tro q;id-ir:e prceifed in t M req;litor, c;' , a ; ,11 t a t;l s-i

to initial t ei t E ru n a a vic' a re iisted Lel ,

[1) "eT latcr/ L;i'je 1.41, 'Fie ner?+, m3] Testir,; of d;ndant fr-Site Electric,

er ",ste~ te ,erifj ,e "r Lead r.re.p , sip rcnts.
-

,

(2) 41;1atirj ^ ,i ! 1. ( ! , i,, a a tic':al ar 1 iri ti al r *a rtup Tmt i regr i c for
-

r s

2 .!ter rf-;g3 ,e er 4ctors,

(3) L'e ] ;l a t r r , r ; i d r* l.7, i're m ratieral Trstir, ut 6 . crs r c y Enre ' colin ,

Eyste^s fc F _ssarir?j <: s t e r : 3ct;rs.
_

(4) galator, aide 1. ', ~nre ,,catinr31 Testin; g r ', strurent n1r Syste -

.

"

Ch the basis of >r resien, u conclude thdt an acceptable startap ard tc;e t prugra-

_] cn Lc ccnd;r ted withoat t"e reed for design ',di f i ca ti ce s PPc3ase of changes in-

design that ay res;It darirg refinerent of tre prelimir acy design and beca. se of.

nssible different i nterac ti cm totnoer the ruclear ster supply syste ar? balarce-
of-plant porticrs c' a plart, wc c ill co -Act a detailed eview of the initial test
Dro;ra~ during the 0; era ting lic enso re/ien stage of (ach application which references

r r | y . ,u .cs a

-
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15.0 ,CCID'I n. LYMS

10.1 q m ry

r - s t i ry.nno hJs serfC, 'd safety analyses to evaluite the c yability of tFo MSL-f

riirar s ter 32; ply sfster to nithstarj rorral and aN orr ;l c[cratioral tra"sients

and a brcid spectru of postulated .ctid"nts without or w risk to the heal *h an1

safety of the ; .blic. The en nts consider ( 1 inc lu j< all relevant ty;es discJssed in
W :;ula tcry G;.i de 1,70, ' 5tandird Farra t and Content of Sifety f,n31 sis 'crorts ferf

Nuclear Power Plants, Fevisier 1, ditrd Octcter l W2 N ;ostulated events 'a.
ta;n classified by Mstinfouse with rospect to evalu3+ico criteria as f o l l a..s :

1 Cnndition I- wrol '; era tion and Opera tional Trar;irnts

Cunjition II - Q;l t s of R)1erate f re p rcy
3. EcnJition 111 - Infre; ert faults

e. Candition It - Limiting Faults

Contition i events are th ne which are cepotted to ercur ir he courso o f n u r. a l , ' w r-

c;eration, refuelint;, rairterance, er raneJserira of tre plant. Condition I c: cur-
rences will bc accorrodated by suf ficient & sign rargin bete"n any plant pers e+ rr
and the value of that paramter which would require a:taation of the reacttr protoc-
tion syster fondition I events will tm handled by ?" re ac tor control sy s te" which
will aJtor dliCally r aintair prescribed CCndilitns in the plgqt pyen grjer the rost
ccnservative set of reactivity para ~eters with respect ts both sys'+ stability arj

transient performance.

ConJition 11 events at worst will result in a rer_ tor trip with the plant bein
capable of return to cperation. Condition 11 events will not propv:lte to cin+ a
c. ore serious Condition III or IV event and ar e not e90:ted to rosult in fuel roi
failure or reac tor coolant cystem oserpres urization.

Condition Ill events are very infrequont f aults which will te accca rodated with tFe
f ailure of only a s"all fraction of the fuel rods altnci;h sufficient fuel d2 m
night occur to preclude irnediate resurption Of c;eratio-. For infre u nt incs hnts,

the plant should be designed to li" + the release of rad" s3ctise r aterial to assure
tn3t doses to persors offsite are limited to values v.nich are a s all f raction of
10 CFR Part 100 quideline values A Conditico Ill event will not y nerate a Ccedition
IV fault or result in loss of function of the reactar coolant syster or tentain ent
barriers >*1e vI .L .A 0 d

Cordition IV events are limiting design t'ases which are not er;ected to occur, but are
rostulated because their consequences include a potential for the relea m of sicnifi
cant a"iounts of radioactive raterial. Systen design for Condition IV events will

15 1 g. , qW i ~e,
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orevent a fission product release to the environment which would result in an undae
risk to the h,alth and safety of the public in excess of lin.its established in 10 CFR
Pa r t 100. A Condition IV event is not to cause a consequential loss of required
function of syste-s reeled to ritigate the ;onsequerces of the accident, such as the
energcocy core cooling system and the containnent.

Westinghouse's classification of events analyzed is itemized in Table 15-1 of tnis
report.

15.2 Jrput Parateters and Analytical Techniges F,r Accident and Trans ent Analyses,
15.2.1 l_rgut Pa rameters

As part of our review of the RESAR-35 accident and transient analysis, we reviewed the
assu ptions and input paraneters employed by Wostinghouse in its analyses. A discus-
sion cf the more significant assurptions and input parameters follows in this section.
Unless otherwise noted in this report, ratheratical rodels and rethods used by Westing-
hoJse have been previously reviewed and found acceptable by the staf f in conjunction
wi;h appraved plants using a Westinghouse n1 clear steam supply system.

Ped: tor protection systet trip set points and the assumed trip delay times used in the
analyses are tabulated in Tabla 15-2 of tais report. These values are suitable, pro-
vided that they remain conservative with respect to the set points finally imple~ented,
fully accounting for all sensor and process delays and uncertaintie

ssed, 2.1 seconds to reach 85 percent of the rod travel, wasTFe red insertion tir e

based on previous reasurements applicable to the 12 foot 17x17 rod cluster control
asse~blies. Instrument errors and time delays assuned for the analyses will be

justified as part of the final design review of RESAR-35.

Events initiated at f ull power were assu"~ed to start at a core thernal power leve' of
3479 negawatts, which is 1.02 tines the proposed core therral power level in accordance
with Regulatory Guide 1.49, " Power levels of Nuclear Pcwer Plants.' however, Regula-

tcry Guide 1.49 states that the possible offsite radiological consequences of postulated
design basis accidents rade ta deronstrate acceptability of the site in accordance with
10 CFR Part JO ray be made at a higher core thermal power level not to evceed 4100

value of 3579 negawatts thernal was used by Westinghouse as ther egaw3 tts thermal . n

initial core full power condition for analyses of the less of norral feedwater, loss of
reactor coolant from small breaks, loss of coolant, steam generator tube rupture, and

fuel handling accidents. Although the loss of normal feedwater analysis does not
involve radiological cJnp uences, we conclude that analysi> at 3579 regawatts therral
is a conservative evaluaticr of systen design adequacy for operation at 3479 negawatts
therral and is acceptable for the.prelininary design review. Fnwever, we require that
the loss of normal feedwater analysis be perforred at 3479 0'gawatts thernal in accord-
ance with the guidance of Pegulatory Guide 1.49 for the final design application.

As noted in Section 4.3 of this report, the values of tt core physics parameters

used in the accident analyses have been reviewed and found to be suitably conservative.

They were chosen to represent the nost adverse conditions of core life for the event

> n tM;ca >* t . ; 1.N Ud. ] _
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CATEGORIES CF TYPICAL TPA';SlENIS AN_D__F.AU_L.TC
-- - - - -

Condition I ' crnal Operation and Operational Transients
Peactor startup
Reactar s hu tdown

Refuelina operations
Power cperation

Ccndition II - Faults of Nder3te Frequencv

l'ncontrolled control rod asser bly bank withdra. val while the
reictor is suicritical or at power

Partial loss of forced reactor coolant fic<;

Startup of an iractive reactcr coolant loop
Turbine trip

Lnst of normal feedwater
loss of offsite power

l'ncentrolled toron o.lution
Cintrol rod asse-bly ,isalienrent
Exco sive lcad increase

'ucidental depressuriza tion of reactor coel'rt sjstom
Accidental depres % rization of main steam system

Inadsertent O Nration of e-ercency core cooliry system during pcv.er operation

Condition Ill - InfreGuent Faults
Ir pr aper loadir.g of a fuel assent,1y
Cc 'plete icss of forced reactor coolant flu

flinor secondary system pipe break

Single control rod assembly withdrawal at full Env.er
diste gas decay tank rupture

loss of reactor coolant from small break

Condition IV - Limitinq Faults

Control rod ejection

Fuel hand!ing accident
Stea <;eneratcr tute ruptura

.

dajor secondary system pipe rupture

loss-of-coolant accident
Single reactor coolant pu p locked rotor

e-tq '. O Q Oa .: _a>s vy
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TRif POI.'..TS _l'.D .T_I.N SLL.AYS.TO TRIP ASOP/ED .17 AECIDENT m,AL.YSE5
-- - --. _-- - - --

I i ri t i ne; Tri;,
Trip foint Assrej Tir e Delay
F ! ;n r_t i on In Am lyc.M _ (Secords)

Pcwer anJe Piqh '.eatron
Flux, High Setting 115 percent 0.5

f ouer Jany- High ' eutron

Flux. L u Setting 35 ,orcent n.5

Over te perat- delta T '. c. r i a b l e (see C . r! .

(teg eraturt .fferenc ' Fim;re 15.1-1

of RESAR-35)

Over; soer delta T n ei ;1e (see f, . 0

(terperature differerce) Fimr _ 15.1-I
c+ RESAR-35)

Hiqh Fre' ,urizer f rt T sure ''410 pounds per '.0
square inch, q;a ;e

Lco Pressurizer Precsure 1PCO poands p"r 2.0
square inch, qw;e

Lew Feactor Ccolant Flew 97 percent locp its 1.0
(from loop flow detectors)

f eactor foolant Fv p
Undervoltage Trip 70 percent 1.5

ivrbine Trip f;at applicable 1.0

Lo.v-Low Eteam Generator 33 percent of narron 2.0
Level rance level span

75 'ercent of narros 2.0High ; team Generator level g

Trip of the fee (' uter Ir ps, range level span
Clowre of feedwater Syster
Valves, and Turbino Trip

Reactor Coolant Eus Underfrequency 57 Pertz 0.1
Trip

'~'o~tal tire delay, insluding resistance te"'pe'ature detector bypass loop fluid transportT

dalaf, affect of bypass loop piping therral ca;;acity, resistance terpcrature detector
time response, and trip circuit channel olectronics delay, from the tir e the terperatur e
difference in the coolant loop exceeds we trip setpoint until the rods are free to f all

ZUsed for drop in line frequency corbined with a loss of flow trarsient

r, ;<maq
.9 .? 8k' O J
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considered with re spect to r( 3ctivit < coef ficients , control rod i orths , and local

poner peaking factors. Reload cores or operating configurations other tFan those

considered ust be reexamined to ascertain that the/ cannot result in more severe
transients than have been considered.

D e departure from nucleate toiling calculations were perferred usina a critical
hoat flux r ul tiplier of 0.86, thas t rovidin'; a 14 rercent desiq, rargin. Final

judgment of the eje';uacy of this rultiplier will be rW af ter the ccmpletion of our
review of the test progra~s discussed in Section 1.4 of this report for the final
des i ;n revicw. This matter is discussed further in Section 4.4.1 of this report

la.2.2 Anal <tical Technicues

We have revio.ed and a; proved rest of the analytical te;hniques used b:< Westinc auser
v

in the REStR-35 accident and transient analyses. Those for which we have not co-,leted
our review are described ir the followirg topical reports:

."AP-7E93 Long Terr Transient inalysis Progra- for Pressurized Water
Peactors - ELKOUT

WCAP-7907 LCFTRA7 Code Description

WCAP-7905 A FACTRAN IV Code for Trerral Transierts in a E0 Fuel Poc
2

WCAP-7909 A Digitai Computer Codc for Transient Analysis of a Fulti-Loon

PWs Sjsten - MAR'.EL

WCAP-7956 THINC-IV - An Irproved Fre;ra- for Therral and F.<draulic Analysis
of Pod Eundle Cores

WCAP-7973 Calculation of Flow Ceastdown Af ter Less of Peactor Coolant
Purp - FF0ENIX

WCAP-7980 WIT-C - Peactor Transient Analysis Co puter Prograr Cescription

All of the analytical techniques used by Westinghouse in the RESAR-35 accident and
transient analyses, including those for which we rave rot co Dieted our review, have
becn used in applications utilizing Westinghouse reactors which we have approved. As
ciscussed in the re" >ir, der of Section 15 cf this report, we have determined that the

rargins predicted by these methods are acceptable for the issuance of a construct'en
cermit er a Preliminary Cesien tpproval. We will complete our r2 view of these rethods
prior to approval of the final design.

15.3 Technical __q fcification l imits Qualified t;y tccident and Transient Analyses

Results of the postulated accidents investinated are sensitive to the values of rany
ocerating para ~eters which de'ine conditions at the start of the transient and
govern the response of the sy tem rodel to the tcstulated accident cendition, nur
review and approval of these analyses constitutes approval of the operating condi-
tions and plant characteristics which have been found to be within the 3nge that

*N q q <3: 3 ,. .
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has been justified t:y the analyses. As a result, technical >pecifications rust

assure that operatinq conditions and trip setpoints are such tnat there is no poten-

tial for transients of more severe consequences than those predicted by the reviewed

conditions.

Westinghouse has proposed limits on control rod operations and core Dewer distribution

wh Kn are consistent with linitin9 orerating conditions qualified by the accident

The proposed power distribution limits will not result in a peak linearanalyse e

pnter density in excess of 12.6 kilowatts per foot, which is the value qualified by

all of the accident analyses. The limits 3re to be enforced by operating procedures

and technical siecification limitations on power distribution usinq constant axial

offset procedures to assure that engineering heat flux ard nuclear entnalpy rise hot

channel factors do not exceed design limits. Additienal procedures will require

confirration of power distributic,n using a movable incore detector systen at each fuel

loajing and periodically during power creration. A limit on & re radial pcwer ase -

retry (power tilt) will te ronitorod and alarred usin, the excore detector system

Axial poner distribution will be controlled by control bank position and monitoring of

flu < dif E erce between the tnp and bottom excore detectors.

Tre overtemperature and overpower delta I (temperature difference) trips and the high
flue trip will provide protection against departure from nucleate boiling for all

certinatiuns of pressure, powe , coolunt tc,q erature, and axial power distribution

which are within the operating range between hir,h and low pressure reactor trips

provided that the transient is slow with respect to piping conlant transit delays from

the core to the tercerature dete ars (about four seconds) and axial reaks are below
design values. The flux dif ference reasuremont will be incorporated in analoq cir-

cuitry which will automatically reduce the overterperature delta T (te perature dif-

forence) trip setpoint wherever flux dif ference limits are exceeded. Alarms on flux

dif ference and radial power tilt will ' derived from the plant process computer. The

technical specifications include average te peratu e versus power safety linit curves

with pressure as a parameter to define the trip linit with all loops operating and

with one coolant loop out of service. The curves define the loci of points for u,hich

the departure fron nuclecte boiling ratio is greater than 1.3.

Drotection against departure from nucleate boiling during loss of forced reactor

coolant flow transients will t:e pro >ided by tho reactor coolant oump bus undervoltage
and underfrequency triLs and the low reactor coolant 1000 flow trip (87 percent of
loop flow). However, the analyses submitted by Vestinghouse qualify this protection
only for assured initial operating conditions within the nonical operating range of

reactor pressure, steady state power level, and coolant tercera'.ure and flow con-

ditions. Westinghouse has not proposed limits on core opersting c,nditions which

would assure that initial core coolant flcw and terperature are wit.in the range

evaluated in the accident an21yses Accordingly, based on the data provided in
PESAR-35, we will include th2 following additional core operatinq limits in the

* *> ( y t ~W = -} jLrg ,3{}
s

/ ,ttechnical specifications at the final design review stage:
.
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Parameter cimit salue*

(1) Reactor Vessel (a; 140.3 nillion pounds per haur

Mimirum Coolant Flow at raximun core Eower level cf
3411 reganatts therral

(b) 100.9 million pounds per hour with
three loop cperation at maxiron
core power level of 2396 negawatts
tne rral

(Z) Core Coolant 539.4 degrees F anrethei t r.a xiru:
Average Ter peratsrc

(3) Pressure in the Pressurizer 2250 plus or minus 30 pounds cer
square inch, absolute

We conclude that the tecnnical specifications proposed by Westinghouse plus tre
additions indicated abave wil'. De adequate to maintain core operating ccnditicr s
within the limits ,ualified by the accident analyses provided that final limit

/alue: and core ronitorin; prccedures account for reasure ent uncertainties and

cner distribution orcertainties.

15.4 articipated Transients

A n rter of plant transients can te expected to occur with moderate f re';;ency as ao

resul t of equipment ral f unc tion or 0;erator error in the course of refueling and
pcwer operation during the plant lifetire. Such transients reet the criteria of

Condition II in the esal;ation and classification presented by Westir.gncuse,

base compared the Condition II events listed in Table 15-1 of this report tone

tjpical anticipated events r arrally considered fcr safety reviens. Tre event

"Cccplete Loss of Coolant ' ^w' is classified as a Ccndition III fault by Westing-

house but we consider this as an anticipated transient and we evaluated i t as such.

We have reviewed tre analy;es sub-itted for anticipated transients to ascertain tra*

the transients will not violate tre specific criteria which follow:

(l) Pressure in tre rEactcr coolant and main steam sjsters stoJld not emceed llc
percent of des;gn pressure (Section III cf tre A5ME Code).

(2) Clad integrity shall be raintained by ensuring that the minimun departure t erf

nucleate toiling ratio throughout the transient will satisfj the 95/ T critericn.

(Tre 95'95 criterico provides ; 95 percent protability, at a 95 corrent onfi-

derce level, + hat no fuel rod in the core evperiences a departure f rom n u c l c a t t>

boiling.)

___ _ _ _

* Ire limit value is the valoe used in the safety evaluation; technical srecifications
ust assure that "easured values are less than the tabulated value by sufficient

rargin to acCCunt f or uncertainties. F? '( i ' b)d4 L.s %N
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(3) Other plant conditions of a rcre serious nature are not induced by the transient

if otNr independent f aults of a mere sericus nature have not occurred.

We ccnclude that the rest liriting analysis in regard to core therral "argirs is-

tnat for the unccntrolle1 Control rod assembly tank witnJranal with the reactcr at

full power. For this transient the calculated mini r valu > of tte departur e f rcc

rucleate boiling ratio was approxirately 1.35, which is within the limit value we

finj acceptable as evider.ce that clad integrity will rot be jeopardized.

%' most liritinq transient with resrect to press;re within the ceactor coolant

s, s ter is the Icss of external electrical load transier.t and/or turtir:e trip fron
raxire- power conditions (102 percent of power). In the analysis 01 the icss-of-

Ic3d transient, no credit ras been taken for steam 1., y or operation of the secctdary

side rcwer coerated relief valves. Stear release has teen assured tnrcugh tre

safety relief 31.es, whose sizing is discussed in Section 5.4.2.1 o' this recort.
The calculated peak pricary syster pressure of 2550 pounds per square irch, absolute
did rot result in violaticr of the 110 percent pressure oserpressure limit-

P^ activity can te added to the core b / ad dira prir arj grade water to the reactor
cualant system via the re3ctor rakeap portion of tFe che-ical and .clure centrol
systm" .aricus cherical and volume ccntrol syste- ralturctions which could lead to
an ur plarned boron dilution incident Pave teen reviewed Westinghcuso h3s an31jzed

hcron dilution transients starting f ror plant condit1cns of startup, pov.er c;eratien
(auto-atic ard ranual), r.at standby, cold sh;tdcwn, and refueling.

ne require t*3t a inir of 33 r.ir tes te availabl - frcr receipt of an alarr foro

operatcr action during a toran dilaticn accicent darirp refueling or startup. As a
resul t of car reagiramente, Westinghouse prc';osed certain cFanges, auring refuelirg,
Wes tingrouse will require that v31ves FC(-ilCE, FCi-illE, C4 39, 8441 end E453 of
the che-ical and volume control syst m te locked cicsed. Tnis has been included in
the FE5AR-35 tecrnical specifications

inis procecure will eliminate all possible cirect ;3:ns for addition of unbcrated
water ts the rea: tor cociant syster ine only rcm3ining path is via the re3ctor

water storage tank. The technical specifications will require sa olirg af the bcrcn

ccrcentratico before addition of this water. As an additional precaution, the

source range instrumentaticn neutron high ccont rate will be alarred in both the
contair ent ord the control recr: and a high source rarge flux level will be alarred
in the control room- Typically, the source range high flux alarr will be activated
one decade above the count rate setting teing used. Tr.s, not only will addi tion of

unborated water be revented, but an increase in tre subtritical rultiplicat.cn

factor will be alarmed.

We cor.clude that the charges proposed by Westinghouse will provide adequate protec-

tion against a baron dilution accident d;rirg refueling or startup and are,
theref cre, acceptable. t7 g g 73
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For pov.er creration in t he ranJal contrt;l rode, the f el will be r a intainei within
therral limits ty th r.verter; era ture del ta T (te perature difference) trip. In +Fet

ranual or 3dtmatic control co h, the eperator will have rore than M ~irutes after
receipt of the first alarm to ta(c corrective acticn. '.e rewi re tra t a "in i:, c

tir+ of 15 rinutes be available to thr egerator for correctip action durin' pc ;e r
oceration. Th.,retcre, ue find the consecuerce cf a t orcn dilutien accidr nt ctert-
abl e f or pw.er opera t icn.

?nd cluster control assembly (ccntrol red) ris31ign"ent accidents ircludin1 a

dra;; ed full-len ath cc nt rcl , ud, Jrrer ed full-length c entrol rod bank, and a ris-
alicnea f ull or : art-lengtn centrol red have teen analyzed t, Westinv ouse. The

analyses were performed using the M TLE code to deternine V-Y reakin7 factors. ;.e

ravt reviev.eJ this code ard fin d it 3cceptable for re ference in CESD-35. The

TH MC-IV' co.je ..as use d to calcula te tFe de;'ar' are f ro. c.ucleate boilina ratio. For

t he transient response to a drecered centrol rod cr control rod tank, the LCFID'.-

cc: va; usrd.

Misaligned rods will Le detectable by (1) asy~ etric power distributions sensed by
excere nucl(ar instrumentation ur ccre exit thorreccuples, (2) red dcv ia tico al a r~ ,
and (3) roi position indicatcrs A deviation of a rod from its bank by 10.4 ircr.s
nr twice the resolution of th rod positicn irdicator will rot cause newer distribu-

ti w to eiceed design li-its In tro event of a drcpred ccntrol rrd, t"e utn"atic

centroller ray return tre reacter to full rexcr. r nal ys i s indic a tes t6.a t a de; a r-
ture fra nucleate boiling ratic of less than 1. 30 will not o .ur darin : this esent.

For the case of decr ed control rod groups, the reactor fill be trir,ed tv the rcwere

range ne.ative neatrca fla< trip and will be protected fr ccr e darm. Fcr cases
M ere a cor. trol ro1 group is in:erted to its insortion lim t with a single ccntrol
red in the grow f ully withdrawn iciition, analysis indicates tha t tre de;- rtare
fri ruciedte toiling ratia will re ain creater than 1.30

e cnrclvW that antici ated transients will nn' lead to cr( serinus plant condi-F

tiGns and that the plant desiin is acceptable with respect to transient res ose to

events that ~if t occur duriN the plant lifeti e.

15.t Fastulated Accidents

FESA -35 pre unts ar.al yses to *,aluate the effects ar.d potential cense wences of
pcstulated accidents 'ce to single faults v.hich h3ve a ' all 'n extremely re~cte

frotability of occurrencc. Such accidents r eet the criteria cf Ccnditiens ;II w

IV in the evaluation and classification presented ty siestirmhouse.

J$3l te lare and E F. Carry, " T re "LT TL E c4.0 ~ tusion *pletion Ccde, WC2P-77E ,

Jare I N

L. E. 4ccrreiter, H. Crele er, and I T Chu, ' I'.C 2 " trov(d ret "ra for
'

TNeal "ydraulic Analysis of cd RnJ1e Ceres, '..C A P - 7 9 5 6 , ao 1G73.
r.g1400oco,

'T a. T. E;rnett, C. J. "cIntyre, C . iM e r , and ? P. 0' 0se, 'trFTPA, Code c.
Description, WCAr-7907, cune 1972.
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We have reviev.ed the accident analyses sutrittr j bj '.'estingt cuse to a c sure cc -
pleteness and censervatis in the analyses, and to e/aluate the acct;;t 3 bili ty n f
thc results.

15.s.1 I n id v e r t en t L oa d i ng ,c f, a, Fy el A s seqbly ' n t_o a n_I;7 ref e r_ fy i t i o n

COTparisons of calculations of the po,.er distributions f or the nor"'al fuel lo3 dim

pattern and five cases of fuel asser bly a"d burnable poison mislea1ing, hve teen
presented by Westin ;Nease. These reprosent ti e s; ectrue of potential iradstrtent
ir pec; er lod jings With the exception of the case, 'Interchanm Cetween re:icn 1
dnd %qion 2 Asse"blies (at Center of core), Earnable Foison Peis Eein; Transferred
to %<; ion 1, sser tly, the resultant distortico of the po e distribution wuald te
detec table by the incore instru:xcta ticn (covable fission cha"ber detectors) tra-
sided. In the excepted case, tre distortion of rower distribution is sufficiently
< mall that the increase in the overall p eak ing faw mld te n proy u ately the

uncertainty in its reasuren nt and, herce, would tause ro safety probler

i. pc er distrib; tion r easurerent with the incere instrurentation > v s t er will N re-
; eci fications to determine if r:isloadinjs ex ist. T hcrr n-quireu t:y the tecMical (

couples in a r roni<ately one-third of the fuel asse"blies can also provide an in-
dication of a loading nistake. In mt cases, however, an impre;n cl y loaded f uel

asse bly will CaJse a Qaldrahl t ober till that Can be deleCied by IIe eXCnre r 'lcar
ins trar enta ticn.

We conclude that an i Trororly icaded fuel asse-bly or turnable poiscn cluster that
wuld cause a significant sifety creble will t-e detectahlt with the irstrur entaticn

provided.

15 S 2 Fred a_ter jjsten pipinq Brr us

The dnalysis of a Fajor feedwater line break inside ccntainment with loss of nffsite
po'er has tren rcviewed. The maximum size feedoater lire t reak accident between the
stor" generator auf fcedater line check valve us assred to r.e the rost severe
case. Sir.ce the feedwater line rupture tas the potential of redacine the carability

of th( secondary systen to renove the trat cenerat(d l'y the crre, an auxiliary
f eedaa ter syste" rust te provided with the balaoce of plant to a nbre thit adequate
f eednater will t.e available to re ove decay beat, to prevent overpressurizinq of the
reactcr coolant systen, and to pre"en arcovnino of tre reactor core. IN analysis
indicated that the assured 'uiliary feednater capacity of 470 g311ons por ninute
rinimum at 1300 pounds rer scuare inch, quage will be sufficient to re o<e the decay
f eat f rom the core c 1 that the relief capacity of t"e crtssurizer saf ety valves
will te sufficient + prevent over prcssurization of the reactor coolant sister

Wo determined that the results prt ented for i major feeda ter lir,e tred are not

unlike th3se deterr.ined for conarable plants and, on this t asis, conclude trat
ttey are acceptable and sof ficient for the prelirirary desico review. >

m y a o t 'c
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will review the rethais used by bestinghouse prior to fin 3l design approval of
? E 5 ',R- 3 ^

15 b.3 Rupture of a r.nntrol Md Pri ve "ec h.ini s fopsira

Tre r:echlnical f ailure of a control rod drive r.ecnariism bo ning w0ald result in the
ejection of a rod cluster control asserbly. The con;el;ence of this would bo 2

rapid reactivity insertien tCgether with a n a dver se co re p e r d i s t ri t.u t ion , nos-
sibly le3 ding ta localized fuel rod drale.

Al tbeugh r,er h3 nical pro visions ' a ve teen made to r a k e thi s 3c cident e, trF ol, un-

like!y, Westin pouse has analy: ' the consequer.cet of such an event. tthods used

in tre analysis are r e Orted in .. 4-75 An ' valuation of the - :d Ej ectior,

-cciJent in Westinghouse fressuiiz"d W3ter m tcrs sing Sr.itial Eir+ tics "'thods,
Pevision 1, which n have revies e1 and accepted be letter to Westir & Jse cated

r.(: n t a: , 19 7 3. Inis report demon strates tha t tFe ' adiabatic" ro hl used in tU

accident analysis is conse'v3ti.e re'ati;e to a t hree-d i e-'s i or il k i ne tic s

calc 21ation.

Tre ejected rod worths and reactivit'v cce'ficients uiPd in tr e < alysis base tc<
revir ed and a re reasonallo. The ' estirghone criteria for cross drwV o' f~"I a-

a clad to perature of 2700 degrees Fahrer.heit a d an enerqj ' ncsition of 2 cal-.

cries ter gram n> find these c ri teria acce;; table ar'd ccrsei v3 tis e in relJtion 10

car criteria cf 250 calories per gram as describod in s egulatory ;;i ce 1. '', ssu"a-
tiers sed for Es31uating a -Ontrol Fod Ejecticn ?ccidert fcv Pressurized Wate'

Lo'ctors.

Ftar Cases were ar alyzod - tFO tenirnih] Cf Cycle at IC2 Cercent anj 't-ro gue v H,

t he end of cycle a t 102 ;ercer t aH zero power. The wors+ case ' rom the stan@ air t
of energy dept sition w1s the erJ ef cycle at 102 percer t ser case , nith ro< ul te !

in an ererar depcsition of 159 calor es per gre "ro eN of cvcle zc o v.e r tas
i

Produced thr_ tigm claj t e" ;3e ra t u ro which was 2 ESC d m eco Farrerheit Seu

<calysis also show trat lets inan ter crecent of tre fuel r tes tnro d d( artun

'r7n nucleate toilir; a res ul t , gros > f uel <' * a ge c ,i d r,o t nr tu;

he have detemined that the assu"Ttions ar.d r ethods of 3"alysis used by estira cus<

art in accordance with 7 alatorf Guide ' 77 ?n thi- basis, we com1udo tFat the

predicted consel;ence> of a , ostulated red e jection accider t are acceptable

15.0.- " c ec t_r_u _ _o_f_ .S._t_ea r Pirin1 Failures Inside and n t-!de of " c n ta i rc r *u
m

Ihe analyses and effects of postulated stea lire breat accidonts irside " " outs'de

conta irr.ert during '.arious ~ odes of operation wi th and wi thout of f si te , e r have

been reviewed. The accident conditions which resulted the ' 'st se.ere ( ulances.

were determined arj evaluated.

, , , - ,
'

- - '
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The resultr of the analysis of the Epectrum Of stean line break accidents showed no
expected fuel danage and no loss of core coolirg capability. Tha minitun departure
frc' nucleate boiling ratio e gerienced by any fuel rod was greater than 1. 3J. Tne

ma x i" 2 pressure r.ithin the reactor coolant and r sin stea ' syster , did not e<ceed 110
percent of their respective design pressures. .' diter~ined that one results prescnt-
e <1 for the steam line break accident are not unlike those determined for co', arable

plants and, on this basis, conclude that they are acceptable and sufficient for the
preliminary design review stage ,.e will review the rethods used by Wstinghouse

prior to final design approval of DESAP-3S.

iu.5.5 % ctru of Pioinq Ereiks Within the b eac ' or Ccolant Pres su re Bo_und 3_rv

n=stingho sa h3s ;'erforced analyses cf the perfor ance of the energercy CCre cooling
syste in acccedance with the re wirerents of Section O.4 of 10 CFR Part 53. The

analyses ccnsidered a s;ectrum of pcstulated Lreak size- and locations and were
to 10 CFR Part 50- Woperfor ed with tne evalua ticn r odel descrim:d in the A~pendix =

h ne revie.ved tnis informnion and our e 11uation is contained in sectien 6. 3.4 of
this report.

15.5.6 ;oactor_Coulant_f_cy_ htg_r_ Seizure

Tre analysis cf an irstartareous seizure of a rotor of a reactor coolart pu" p d;ri nr;
arj allow M raf of i eration has h *n resie.,ed. Westirnho;se has classified this

accid-?nt as a ^' dition I' o-<ent '.-;e c r e s i d e r i t to t a in the inf regent in;ident

rit gorj e ic h rr @ ires tra+ tM pl an t * + -s i red to li"it the release of radioactive
oterial to asspe that dem tc ;m rs :n' offsite are limited to values which are a

< all f rac tion of 10 CFP iart 1Cn quideliro values. The cara~eters used as irput were

reviewed and fc_.nd to be suitably conter,3tise. The results of the analysis shewed

+ Eat tN peak clad ;urface te"Lerature reacM 4 was 18 37 dec;rees Fahrenhei t. This

assures tnat the fuel d3r a g will not tm extensive and trat there aill not ba a cnn-
Orintial loss cf core cccling cacability. Tre analy s i s showed that the ma xir u-

pre;;ure aithin tre reactor coolant .ind cair steam sjstere wo;ld rot enceed 110
t' a r re s:ec tive design pressurespercent of r

' conclade that tre calculated cont quenc's of a postalated reacter coolant pro

rotor seizure are acceptable for the prelirinary design revien sta';e

15.5.7 Ar_ticipa_ted Tr5 n_s i gt_s_ .d y h ou t S c_r r

A ru-ber of blant transients an be affected by a failure af the s c ra-- syste- +o

'.,rctien Fc r a p ress;rizo1 w a ter reac tor, the rost ir;crtant transients affected
inclu's loss cf orr al f ee %ater, loss of electrical load. inadvertent control rod
withdrawal, and loss of ror-al ele''rical pcwer.

In Septe ter 1]73, e iss ed ,. G 1273, =T. enical Jeaort en nticipated Transients

Without Scrar for ater 'ocled her reactors establishirg accectance criteria for

7.}.w~Q 4i91 r - j <o A
7 's 1
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anticipated transients without Scram in confor ance with tro re'.;uire ents of W en-

dix A to WASH-1270, Westingrouso suh-itted an evaluation of anticipate? transients
aithout scram in Tcpical Pevert ' v-8330, ostingeous2 a ticipatej Transiertsn

W:thout Trip Analysis.

On t certer 9, l E, ne i'med our "Sta t n Eeport on r eticipated h ansients Withnat

Scram for Westinghcuse Peactors" in which we noted that certair adjitien31 analyses
and justification of tho Westinghouse analysis model are reeded and that certain
cnanges in typical estin,hcuse plant designs are indicated. Thoc.e desir;n chani >

include the following:

(1) Diverse reans of ac tuating tur bir< trip

(2) 01 verse means 0+ initiatinr; the ausiliary fee mater syste- (er the analyses - st

t,e rev i sed to excl ud ' the ef fects of auto ^3 tic initiation'

(3) Diserse reans of isolating tre cc tain ent (cr ** e ralyses > ast te reviseJ to
assw e r'ansal ini tiaticn ten - i rio te s a f ter tr e antic 1;'ated transier t withca*
scra event)

(4) Diverse re3ns of interr r ting power to t v rcd drive echanis , on ra3 :t er sc, -

We have rat c.c-^leted cur revica of s t i rc;t. sn's av 'icipated transier ts .tithoutt

sc r v r: ode l . PC.seve r, wt n!ve disc av * with "'.nn"'ute ajjition!I sensitivity

studies 'nic9 ca" "* used to ness the uncer*airtu ,, i t rnlaro to tr t;e particn, ofa

the ~odel whict we r3se not 3rcr ; ted. d> *inchc; < h3, a nis a us that !bt resultc

of those latest ensit!vity studies irficit + hat th -a r * r3ted transient witt'ut

s t ran acceptance criteria liciting reactor c relant re5 3 7e b m nt'ar, stresses to

Emercency Catjiticn as defined *, the O ie, anb- et v.ithout arf ct3ny in
"

, s,

the design of the rc 3ctor ccalant systr- Therr_+are, in11e ar review cf t r- s t i r ':-

be .so rcdel is irc< ;'l e te , wo bel i es e tn a t revisico of di er rse u c te trip scrr

t reak ers , actuate lu x ilia ry f p 'i. titer sys te s , and t ri; the turbine f o l l ow i r!; an
antici pa ted trans 1rnt <ci thou t scra es ent woul d re ,l t in satisfyin7 cur acceptance

c ri te ria . In additicr, applicants referer cing 9c c raric . st inteuse analy ses v uld

requi red to provida plant ;; eci fic an 31yse; tc m s tra +n th2' (1) aut ' 3 ti: u:'-
' d

tain ent isolation is ret .: M s a i t .1 . te; tu limits, ' the auxiliary fe sv]ter

valvos will be af ficier tl, r, to on"it the rr, ire ' w ilia rv feot.ater, crd (1)'
s

the effects of w t i c i;^ a tr d trarsie"ts without - r3' ever* ,ni pi;1iro bo tw > the

pressurizer ar-! ;ressurizer r.> li e f t a n k and cn tt ' tank itself would not result in
rcro seriou, consetenros 'h3n Nlm*2

h Fave deter ired that these desinr change, are technically feasible anj can be

incorporated into the dosign of c PESA-35 ;lant anon car re/ies of tnis ce' eric

matter is comple ted.

n, q r u e.7 h t s._ -

-
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We intend to continue cur resiew of anticipated transients wi thout scram en a generia
basis and will require that any changes indicated to be needed in the NESAR-35 design
by the result of approved analyses be incorporated into the design in a tiroly canner.
We will issue a P lininary Design Approval for PESAR-35 on this basis.

15.6 Serra ry Conclusions

Cn the basis of our review of the RESAR-35 accident and transient analysis, we find
the consequences of normal and anticipated transients and postulated accidents at core
therral power levels up to 3411 regt ;tts thermal to be acceptable. However, the
f ollowing items r ust be coroleted prior to final design approval:

(1) Trip delay tires and uncertainties used to establish final trip setpoints within
analyses values must be fully justified

(?) Reports on the stearline break and feedwater line break accidents cust be sub-
nitted and reviewed

f3) A generic review cf all computer codos used in the accident analyses and iden-
tified in Section 15.2.2 of this report rust be co pleted

sa ety evaluation must be verif'ed by testf(0) Red insertion times , sed in tho
results

5) A report describing t"e rethods used. including the applic6 tion of codes, for
analyses of the loss of flow transient rust ho submitted for generic review

15.7 Padioloc; cal Ecnsequences of Accidents

15.7.1 Ceneral

As part or our reviea of PESAR-35, we have analyzed the radiological consequences of
several costulated accidents to ahca, in a relative way, the ragnitude of the calcu-
lated dose to be expected when ovaluating applications utilizing RESAR-35. We have
rade reascnable dose reduction assurptions concerning the ef fectiveness of various

systers outside the scoce of PES'R-35. For each application utilizing RESAR-35, ne

will perforn calculations using specific assumptions that are valid f or the particular
plant and site.

The accidents analyzed in evaluating the RESaP-35 nuclear steam supply system include

tre hypothetical loss-of-coolant accident including leak age of the e ergency ccre
cooling system equip ent followinq a loss-of-coolant accident, a hydrogen purge of the
contain ent af ter a less-of-coolant accident, a fuel handling accident, a rod ejection
accident, and the ste3m generator tube failure and main stear line failure accidents

On the tasis of our experience with the evaluation of the steam line break and the
generator tube rupture accidents for pressurized water reactor plants of similarstea

. W1!Ono
# a.h@ _10-1,,
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design, we conclude that the consequences of these ac'idents can be centrolled by
limiting the permissible prinary and secondary coolant syster radioactivity ccncen* a-
tions so that potential offsite doses are a small f raction of the 10 CFR Part 100
g;ideline values. The PESAR-35 evaluation of iodine releases resul ting f rom these
accidents does not include tne effects of iodine spikinq We believe that iodine
soiking is a rajor f actor in the iodine release ard will, therefore. require tnat it
be included in the evaluation of iodine release. i will require that information

currently available f rom operating plants te used to conservatively estimate the
magnitude of the iodine spike and that this inforr.ation be submitted a; part of tre
final design appl . cation. Until we h3ve evaluated arj new information frer Westina-
muse, we will centinue to use our values for iodire s;.ik inq in evaluating the balarce-
of-plant design and in assessinq sit. characteristics. a will include appropriate
limits cn primary and second3ry coolant activity cencentraticns in the tecnnicai
specifications for those plants utilizing RESAR-35 to raintain the dases Aithin 10 CR
Part 100 guideline values even with iodine spiking.

15.7.2 Lcss-of-Coolc t 'cident

We have postulated a ss-of-coolant accident for the RESM- 35 design to deterrine thei

e <clusion boundary value 'cr tne relative concentratico which would limit the dose
conseauences to tne guidei es of pegJiatory Guide 1.4, " Assumptions Used for Evaluat-
iry the Potential Radiological Ccnsequertes of a Lcss of Coolant Accident fer Pressu -
ized Wa ter Peactcrs. 1.l t no g h the centainr'ent and the fission prod;ct renovai and
control systers are rot witnia the sco;'e et CESM-35, ne have assu ed such systes fc
calculaticnal purposes The as su~ed ccnta:nrent r edel includes a Ic.S le n a ;o single
cont 3innent structuro surrounding the reactor and a spray 3dditive iniectico systtr
ograting in conjuncticn sith the cort 3in ent spraj syster

The purpose of the scray additive injection systcr will be to increaso the iodico
re^o al capability of tho spray folicwir] a hypothetical loss-of-coolant a: :id m+:

have reviewed and 3;' prosed spraf syster s havirn two hour thjroid d ne reducticn fac-
toes rangina fro- fo;r to eignt- We used a dase seduction factor of 5. 5 f c r c a's 41a-
tional purpcses. Our assu~otion' for this accident are listed in Nb le 15- 3 a nd t h,
doses are listed in IeL'e 15 . The r : aui red sh;r t-ter relative coventraticn nee m
to reet the guidelire val ,s of Pegulatorj %;ce 1 is ,6 x 19 secc e, rer c;nic

-*

reter. Of those si tes we prt ,iousl y esalua ted appr xr ately S perce t had zern to
too hour atmospneric digersion ..E . 10'4 seccnds per csbit tte

lu ues gre3 +- r th n

(indicating pocrer dis;;ersion ccnditiu.. ' at nc ' us i cn a rea tenia ry.n' will,

require that acplications utilizir$ PE5AP-15 ree *'o apc ropria te cuidelin , nf m-
latory Guide 1.0 t,elle.e inese guidelint s can u met either by suitable selectione

of a site or by intrening the ef f ec tiv9nese of those er ;ineere d sa f e tj f e.it ar
desigred to nitigate the dose con;ecucnces of an accident. Incso op tiurs inv ol,, site

election consideraticns and engineerino atuses of the talance-of-pl3nt s sic, ,.h i c h

dre within the CJrrent state of the art.

t- M C __ 14.;-"': '
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iss .; art of tPe a5seis e M* of 3 pu5talated lois-Cf-tCDI3h' 3CCident, we ard estim-

house rave also c.aluated tne censoquences of leakage of contairrent ,, e a t tz r en-.

taining radioactiv fis S 10n E r#dJC ts nich will ls' C i rcuIa ted b( th( '' er W Cy Coreo

Coolirg systen outside the COnta' . d ' after a pOs tJ}a ted loss-of-cnolant accijent

Wa and astir::hc;se hne a;s r-ed the se p water to contain a ~ix ture of icdine fissic

prodscts in aareement ~ith Pegulatory CJide 1.7, " Control of ' ^ ' Jst1ble G1s Icnce -
trations in Contair rent Fnlle. vin g 3 Loss of Coolant iccid.nt. Af9 3 m > tulated'

loss-of-ccolant acc ident, this water will be circulated outsid+ of .na contain"t t in

an area to t des 1''n3ted by the balance-of-plant desi ver. If a scurce of leakage
shoJld develev, ocn as fro a pu-a seal, - telie e a vortien of tre iodine would

t,cc o~e gaseous a nd wo ;l d e (i t to the eu ts ide a tmos;" ore. The offsite doses resultini
frcn su a sey;em e of events d-pends upcn the 'r erature and ragni tude of the

assu"ed leakage acJ the site ~eteorolagj. Eisei *e assa eticn tn3+ ter percen+ of

the '.1 ire in the aater bm o~es ; w o, calcul3te that a leak rate of about Cneo

gallco per ninate c,er a gericd of cre-nal f near would result in doses (aitFout 'ilters
nhich cculd exceej 151 re- (icentgen ea..ivalont an) for a relative ercentra+ico af

a.f x 10 seconds per cotic eter frr this sourco alone.

It tne e c.yert, core coolinl sister el;iprent area is served t's filters effect1 m in

- re oving iodine, the offsite doses from possible pu p leM age in this area will *

within the guidelines of 10 CFR Firt IN, es an for obstantial a~oants of leaw

a resJlt cf tre 3raljsis discussed atuv >, v. c will rewire that for tncse plants ev+er-

e c ing RESA-35, tre balance-of-plant des 1grer loca te the e er, ercy core coalirn
system equip'ect in an ar a serhd Jy filters wnicn are ef fectise in n JVirl iCdinee

and which ccnfor" to the reqairer ents cf en gineered safetj eature systf

15.7.3 Fuel A ndlina 'ccident-

We h3ve evaluated the rad ological consequence, of a fael handling accident. he
assentions for this acc idt 't are consistent aith tho ccrservatise assi pticos of
Fe ;ulatory Guice 1.25, Ass eptions Used +or Eva.u3tinq th r tential -idiolonicalo

Conseg,ences of a fuel Hardlin) accident in the Fuel "andlin, and Stcram Facility for
E.o iling and Press uriced Wa ter 'ea c tors , and are listoj in Table 15-5 o assa td

that the filters used to ritiq1to the conse L ences of this accidant aill reet the

requirenents of Regulaterj Gaide 1.52, Cesicn, Testing, and "aintenanco Criteria for

Atmosphere Cleanup Sjste' Air Filtratich and "dsorption Uni ts of Lic;ht-,a ter-Cooled
.uclear Fewer Plants. lhey have, therefore, been assowd to have a removal efficiency
of 95 percent for all f errs of iodine. We will req; ire that those plants which refer-

ence RE SAR-35 ins tall engineered safety fea tures fil ters which .eet the requirer ents
of Regulatory Guide 1. 52 to "i tiga te the conseq;ences of a ruel hindlir,q accident.
Tne calculated des *3 are listed in Table 15-4 of this rrscrt.

U;ing an assumed salue for a relative concentration of 4.6 x 10 " secends per cmbir-

reter for calcul 3tional parpows, the resulting dose would t e rout 12 re thyroid and
6.6 rer whole twdy. Thus, the consequenc% of the postulated loss-of-coclant accident

are more limitini Wi P GO'
f A _1. M u
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Ehatdown Il 1 :' hoars

To t a l ', ,- te r o f fuel ocs in the fore 30,952

Involved in the Fefueling , ccident 204. c ber of f uel nc s

fower ( ak irq Factor 1.65

ledire i rac tions heleased f r: ino.

El mental 75 reccent

" qinic 2', perc ent'

Effe_tive Filte. Efficiency

i1+ r e tal 95 percent

|W';inic 95 percent
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15.7.4 Control Pod f iection Accider.t

We have evaluated the cons 'nences of a control roa assembly ejection accident assur1-
ing that the releases are % rough the containant (Case l) and the secondary syste"
(Case 2) respectively. The assur rtions for Case 1 art listed in Table 15 f and for
Case 2 in Tables 15- and 15-FL The resulting doses with a relative concentration of

4.6 x 10~ secon6 per cubir r:eter are listed in Table 15-4.

15.7.5 Ste r Generator Tube Failure and 5+ean Line Failuro

The assu',+ ions used in the analysis of the stea~ reterator tube failure and stea~
line failure accidents are listeJ in I,bles 15-8, 15-3, and 15-10. The resultira
dcses for these accidents are listed in Table 15-4 for a relative concer tration of c.f-
x 10 seconds Der couic r ef er. These Joses wen calculated based on the r a xir u"
activity concentrations in the pri ary and secondary coolants spocified in the tet.hn i-
cal specifications for receni. Westinchouse plants

15.7.6 i .,_d r. .o.:.en F u.r.n e . .Do s e a n_a l y s_i .m

Ealan'e-of-plant ar olications will pres ide redundant recombiners for the purpose of
ccotrol ing the concentraticn of hydrogen af ter a postulated design basis loss-of-
coalant iccident In the event of f ailurc of both recc-biners, a t'ack up purginq r'oj
w i l l t-e a: <.d . will evaluate the radiolog' cal conseg < nces of parcine durirq tr e

tourse of oJF reViPW of eaCh application v.hich roferences ESAR-35 to as;ure that t h.
los"-of-coolant accident plus purge dose, are within the eg osure cuidelirt, of 13 CFP
Fart 1GO. In scm cases , fil tra t ion of the hydrogen nr', > efflu nt rav t;e revired.o

15.7.7 P_osta_latyyl fadioactiye Pyleas t yuo to liqui _d_f;_(s_tc _T p Failures

Tho conswuences of tank f ailures tha t could resul t in the release of coe 'i u t ed
liquids to potable water supplies is site deceniort, and will be revies.N +ar indiv1-
caal license application > hase evaluated tb source ter:s prov No 'r. Pf5/?-35,

.

fcr these tarLs and we concludo that they are acceptable for use in a calatinq tho
radiosctive releases due to liquid tank failures b/ applicants reforencin: CE9P- n

15.7 Padioac tive Was te Gas Ceca s Tank Failure ,ccident>

Since the gaseous radioactive uaste syste'" is outside the <::cre cf PE U -15, ne

consequences of the radicactive wiste qas decay tark f ailure accident viill be de sc ribed
in applications which refercnce PESAR-35. Approuriate technical shocificaticn wi!1

be placed on the maxir o activity ina t can be stored in ore tark at an/ tir. such that

sirgle f ailure of active corponents, such as liftirm or stickin7 of a relief salve,
w ll not result in radiological conwquences that e, coed small f rattien< of 1: Cf'
Nrt 100 guideline doses. m. O ? <M'.4.9 v L.{g
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l. Tv r 31 reac tor ; cwer = 357 ) " opna t t s .e

Steam ynera to rs, c : er3 t i n ., cressure - 1100 ;o;nds rer square inch at solute Naxir.d.

3. 'N eu: se'. Pressure fcr Inwest sec safet s alves 1350 rru *s ;er ware ir d ,
absolute

Eroagh va t e r storar is available to rec /ide olant conlcov;n en blackout coniitiu >.

when auxiliary ferdwater " rrs tre c; cra ted.

E C00ld wn rate follc ainq accidents of 50 9 xees T e.rer reit er N ur aith no offsite
v ,;e r 3ri b).

'

'Jxlliary feednater carable of cumpi' f e edv. i t e r irto tre stea cm eratnrs ' hen6. . .; ,>

the saf ety valve, are <iischarging.

7 Automatic st3rtuo of a niliars fet: iter pr;:s follcesira black out and rarability to
deliver full ficm within C3 sec a ds.

Ma sinun aailiary feed ater er"ulty " Eritisn thernal units per f(>nd-=

enttal j = EO Eritish trec al units ; er reard (raxira-).9. Safety in Mction ..ater i

10. linir m iliary feed ater flcw - 500 nallon: rer minute for ster,ce'eritor.m

11. Secondar, system pipinq design cap!hle of isolatirq flc to ar.y secondary system rire
break.

l? Primary coolant volu e = 12,903 cubic f eet.

13. S t e 3. - generator seterdary side volu~e = 5 72 5 c o b i -; feet.

14. Fri arj system creratirq cenditicns - 2 degrees Fahrenteit and 2235 rouris per "cuare-

irch, g w;e .

15 adine decontamination 'ac tor of 10 t etv.een n 3ter and stea-

lt. Primary and secondary coolant cluilibrium concentrations as limited ty standard
technical specificaticns (cre 'icrocurie per gram I-131 eT2iv 31ent and 1Cn 'E' ricrocurits
per gram for all isotoces with hlf lives creater tran 15 rirutes, and 0.1 nicrocuries
per gra, I-131 equivalert for seccndary coolant).

17. Primary to secondary leak rate as limited by standard tecnnical spr.cifications ( o r'
callon per minute).

If lodir,e source spike facter of 500 a f ter accidents

19. All releases through the second3ry systs." (enept Pod Eiection Accident, Case 1).

20. For accidents assured to cccur in coincidence with an iodine scike. the crimary coolant
concentration is as linited by tre standard technical specificaticns for 5-hour
perinds (60 nicrocuries per ara, I-131 equivalent at 100 reccent cor.er).

21. Ten percent of iodina and noble ases fuel activity in s's .

* Ass ces all releases thro r;h the secnM1ry system. Q ,- a b!

15-21
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ASSU 'PTIONS USED l'. ".RYSI3 CF
STEA" GU;i4Aidl TUBI FA!Uf;E ACflDE' T

1. Isolation of failed stea generators within 30 minutes of accident.

2 Stnam generators controlled at safety valve settings

3. No nore than 125,000 pounds of prir ary cmla .t are transferred to the secondary
sid" of tho faulty stear generator fr' .n; the accident.

4 Pressure equalization tretv.een defective stean qenera tor and rrinary systen re3cted
within 30 ninutes

T A E_L_E.15 .1. 0.--

A55!"M10NS USED ". A';ALYSIS
OF STEA'4 l'I? E' ' Allt;E ACCTDEtT

-

F

1. Stean line isolstion valves fully close within ten seconds of break.

'
Only one stean qeneratcr blows d:r.sn even if one of the isolation valves F6ils to close.

3. Contents of one stean cenerator iminirun 91,000 pounds of water and taxirun 9.300
pounds of steam) released to envirsnrcrt within 30 seconds

4 P 'ir 3ry and secondary systen pressur is equalized af ter 30 rinutes.

5. Priracy systen pressure remains at 22 35 rounds rer square inch, gauge for first t'..o
hours followiag failure.

P -) ; q r; a
i A..A.e.) 13 1

i_! . ..
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16.0 T.E M_ _ I U L SI E C_I F I C A T I C',5
-- -- -

The technical spec i fications in an creratinq license defi..e certain featur es, Char'C-
teristics, and conditions gowerring operation of a facility that cannct te chan'ed

without prior approval of the Corrission. Final technical srecifications will be

developed and evaluated at tne final desir;n review staqo Pov.e v e r , in accord 3nce

with Paragraph 3 of 4pendix 0 to 10 CFR part 50, an 3pplication for a Prelimirary

Lesign Arrroval of a standard desir;n is req; ired to includa prelimirary technical

specifications The regulations reqJire an identification anj ibstification for the

selection of those variables, conditinns, or ott 2r iters which are deterrined ' a

result of the preliminary saf ety analysis and evalu3 tion to te probable subjects of

technical specifications, with special attention niven for those ite'' > which ra v

significantly influence the final desicr.

We have reviev ed the proposed technical specificaticns Frosented ir Section 16 of

GESA -35 with the objecti e of i d en t i f y i ne; those iters that woald require special
attention at the prelirinary desinn review stage, to preclude the necess'+y for an<.

siqnificant chanae in design to su;rort the final techrical specificat' s. The

propcsed technical specifications are similar to the s+and3rd technical specificatic"

beirq develrped for plants usinq nucitar s ter supply s ys ters desiarea t y '.'ostivhoust .

On this basis, v conclude th3t M stin @cuse's pr rosed technical specific 3tices are

acceptable for the prelir'ina ry design resiew stale.

r f<( d, QlW
g x.n u o f'-

hI
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17.0 OUALITY A S SU P tsy,g

17.1 Ga oral

'ction 17 of FESTA-35 describe- hestinghouse's Nuclear f r erc, S cte" . Quality ,n-
surance progra t,y reference to Tepical Report WC/J-8370, "Wastirahouse Naclear
Erer;j 5/ste* Divisions % 1ity issurance Plan. The progra- covers sa fety-related
eq ;i pren t f rom des i';n throu;n ;srocure" ent , fabrication, nanufacture, turnover, and,
at acplicable, installation, proeperational tests, and operation of a standard U25

ri awatts ther al presssrized water reactor nuclear steam su;ml / sys tem 0;r

ecaiuation of this avality assurance progra~ 13 based on a review of the inferra-
tian provided and discussicos and r eetings witn pstinah0;se to deteroine how their
qa li ty cssurance ; rocra ' complies .i th the re<pirerents of >ppendix R to 10 CFF
Part Sn, "Cuality fet urance Criteria for Naclear fower Plants and fuel Peprocessina
Plants, and the n;,11 cable reg 414to', 7; ides, whict are listed in Table 17-l.

17.2 Ormn i za t ion

N;clea r Energy Sys te" > is a group of estinghaase disisjons which pervidos r.uclear
nwer plant ser ices and eldip.ent. *

show b/ figure l7-l, * cloir E nP M, ,

S/st operate ~ t.nder ar O ecutive iice ?resicort sto repcrte to the Presider,t,

stinaneu w fc,"r 5,ste This Executi.' Vice-Pre,ident establisros xlear>

zorgy 5/ste". ; 4 alit . a s. rance g,licy whic h each slor nergv Syster a division

ircic~ents. This results in uniform iralc~er.tation of v erdix ' to 10 LFR rart

:" The Fress arized hter Pe3ctcr Sjs't.s Disisicn o' uclear E r.ergj ays ter s is
t+ lead riivisicn si th respect to desic;n an t ;1ro c u r en e n t as shc.n by Fiqure 17-2.

[ach i; vision h3s an org3niz3 tion specifically responsible fC r ..Jality as573rct!

ard for qaality cortrol which reports at a hich er.cuch level to assare in' pendence
consistent with Criterien I of f,peniix i, to 10 CFR Par * 50. Mlity rana;n ent in

Fach division is f ree of prir _ respcosibility for schedule or cost, F3s the au-

fnoritt to step worf pendirig resolution of q;ality ratters, and has tho freedom to

(1) identify quality problens, f?) initiate, recov erd, or provide solutions
shrou ;h designated channels, (3) verify ir ple"ertation of sol;t ions, and M ) can-
tral f urther processi :1, deli,ery, er installation of nonccnforni q item In och

divisinn, persons perfor-ing q;ality assuranco forctions nave access to higher
~anagrent f or arbitration of unresolved issues.

Tre Esecutive Vice President of Nuclcar Erecay Syster s has established a Ouality
Assurance Comittee which includes the Ouality /ssurarce and Reliability 'Ma na g e r e
of each division. The Pressurized Water "eactor Syste~s Division's Prod at As-
svrance !'anager is Chairmn of the Puality Assurance Conittee. This co''nittee is

17-1 # I ;il,_ _; C., .
'
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TAPLE 17 1

REGULATORY c.UIDES APPLICAPLE TO

fiuALITY ASSUk NCE PROGR2MS

1. Waulatcry Guide 1. 28, " Quality %ssurance Frogra- Pequire"ents 'Desi ;n v.! Con-

struction).

2 ReqJl a tory Cuide 1. 31, " Quality Assurance Pequire m ts for tF- Installaticn,

,

Inspection, and Testiva of instru'"entation and Electric Equiprent.

3. Pe7ulatorj Guide 1.37, "Cuality Assurance Pequirem.ents for Cleaning of Fluid
Systems and Associated Cc~ponents of Water-Cooled Nuclear Pcwer Plants.

A. Heculatory Guide 1.33, ' Ouality Assurance 4quirenents for Packa7irni, S h i p p i n '1,
Feceiving, Storage, and handling of Ite o 'er 'o ter-Cooled Nuclea r Po-,.er Pl a nt s.

5. Peculatorj Guide 1. 39, "Housek eeping Requi rements f or Wa ter-Cooled lucle3r

r ev.e r Pl a n t >
'

f: . RegJlatory d i d f- l.54, " Quality Assur3nCe Relairerents for Protective Coatings
"pplied to Water c.colef Nuclear Power Plants.

/. Pequlatory G;i 'e 1.58, "Qualificaticn of . lear Power Plant Inspection,
Exanination, an ' Testing Personnel .

8 Pequlatory Guide 1.f4, " Quality Assurance Pequirerents for the Design of

haclear Power Plants.

3. Requlatory GJide 1.70, ' Standard Por at and Content of Safety Analysis Peports

for Nutlear Power Plants.

10. Regulatory Guide 1.74, "Cuality Assurance Terms and Dr:finitions

11. Pegulatory Guide 1.<3, " Col'ection, Storace, and "ainterance of ';uclear Power

Plant Cuality Assurance Records.

12. Regulatory Guide 1.94, 'Cuality Assurar.ce Pequirerents for Installation,
!nspection, and Testing of Structural Cencrete and Structural Steel Durir:q the
Construction Phase of Tuclear Pc,wer Plants.'

P ! i < d v _i.t a.. _'T /lj A.
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responsible for auditing activities ttrou;h4 t Naclear Energy Syste 4 to arsess
whether the requirerents of Appendix B to 10 CFR Fart 50 are effectively ret. The

Quality Assurance Committee has the autnerity to identify problems, reconrend

solutions, and verify eff'ctive implerentation of e-tions nd policies. The Quality
Assurance Corrittee audits each luclear Energy Systers division ar,nually to assess the
scope, implementation, and effectiveness of the divisinn's progra- The recomrendations
of this cornittee for ir provec and more consistent policies, when adop*.ed, result in
further polic, directives authorized bj the Nucle 3r Erergy Systems' Executive Vice-
President.

17.3 Cu_ality Assurance frocram

The quality assurance progran applies to all safety-; elated systems d corporents

of estinghouse nuclear steam supp'y syste s. The progren co eits Westinghcuse to
comply with the requirer ents of Appendix B to 10 :FP Part 50 and to follow the guidance
provided by the Corrission in WASH-1233, " Guidance cn Cuality Assurance Req; ire ents
During Design and Procure ent Fhase of ', ' ear Power Plants, dated M3y 1974, and WASH-
1309, " Guidance on Cuality Assurance ;oquirerents .nuring tre Constructicn Phase of
.uclear Power Plants, dated May 10, 1974 Westinghouse has also agreed to follo.y

Corriission guidance in WASc-12E4, " Guidance on Quility Assurarce Pequire-ents Durinq

the 0;:e: aticns f rase of utlear Power Plants, dated Octobor 26, 1973, when applicable.

Since each Nuclear Energy Syste s divisinn bas a differert scope of work, each Division
'br.ager rust f urther amplify the c o ron quality assurance policy as necessary fo- local
application. E3ch division estab'.ishes, docu ents, and imple ents a program vmich
assures that safety-related iters reet the applicable requirements of Appendix to 10
CFR Part 50. In addition, e3ch division requires that applicable reqJire ents of
Appendix E to 10 CFR Part 50 he implemented bj all sub-tier suppliers of safety-related
ite"s. Tre Gercral "anacer of nach division authorizes, reviews, and approves the
quality assurance progra- for his divisicn. A qualitj assurance "anual, reviewed and
approved by the divisien's y;ality assurance -anage~ent, defines the progra- ratrixn

which relates the procedures of the various anuals to the applicable criteria of
Apperdix B to 10 CFR Part 50 is given.

Tre Nuclear Ener7/ Sjstems quality assurance policj is cc- unicated by reans of appli-
cable ranual and fer al training and indcctrination proara"s. 'Onacers in the divi-
sicos are co-citted by the procra to assure that their groups are fa-iliar with the
division's progra ar j comply with applicable procedures in the quality assurance
anual.

Tre progra- includes provisions for the centrol of cesian information. Contra-tual
requirerents f rom an acplicant for a constructico permit and the contents of the
safety analysis rescrt provide inp;ts to 'ho design process. These inputs are
reviewed as the d sig prcqresses. Analyses are acco-plished in accordance with
applicable codes, standards, and renulatorj ret:irerents. Encoledgeable crcups

t'6-i ( '?f -M i [,,
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within Westinghouse, including quality and reliability personnel, independently
review drawings and equipnent specifications prior to issuance. Cognizant Nuclear
Energy Systers personnel also review suppliers' detailed designs and procedures.
Design changes are controlled in a ranner similar to the initial design. In addition,
Westinghouse performs independent design verification activities, fornal in depth
design reviews, and performance tests on a selective basis to confirr that equiprent
will perform satisfactorily. Interfaces are defined and documented.

The quality assurance program includes provisions for control of purchased items and
services. Westinghouse evaluates the quality system of each prospective supplier of
safety-related iters. Purchase orders are raviewed for technical and quality require-
rents. Quality Engineers review purchase requisitions, purchase orders, and subsequent
change notices. Nuclear Energj Systems reviews and retains supplier docurentation
which denonstrates acceptable quality. Audits and ,eedb3ck of discrepancy data are
used by Quality Engineers to reasure st splier perforr.ance.

Each division controls ronconforming naterial, parts, and components to prevent
inidvertent use and provide for their identification, segregation, and disposition.

Nuclear Energy Systems requires records which show the quality of the product. They
provide a filmed copy of these records to the utility prior to plant acceptance. Prior
to iten installation at a plant site, a copy of the purchase order, the app' icable
design specification, and a quality release are also provided to the utility. The
quality release identifies approved nonconfcrtance reg m a.

Westinghouse executes a c='prehensive audit program- This audit rrogram provides
Nuclear Energy Systems ranagement with inferration cn the ef fectiveness of ' quality

assurante ,.ogram. Westingnouse audits activities af fe: ting quality at Westir 3 house
and at supplier facilities. Audit areas include all quality related procedures and
operations. Trained personnel, not having direct responsibilities in the area being
audited, ccnduct the quality assurance audits in accordance with defined procedures and

checklists.

17.4 Irgi menta t i on

The Connission's Office of Inspection and Enforcement ras conducted inspections to
examine the implementation of the quality assurance program comnit ents rade by West-

inghouse in RESAR-35 to ascertain their conformance with Appendix B to 10 CFR Part 50.
The examinations enco-passed the Westinghouse Nuclear Energy Systems Pressurized Water

Peactor Systems Division, Electro Mechanical Division, Specialty Metals Division, and
the mana'acturine divisions in Tampa and Pensacola. These evaminations focused cn

quality assurance activities related to the design, procurement, and nanufacture of
systers and components for nuclear power plants; and for each organization evanired,
includel a review of estabiished procedures and instructions and the execu' inn of

2icns e ntained therein.provi n +~ 1 :i tn 'OC x.v.)[va

1,.3 1)E717-6 ya-.
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Based on these inspections, the Office of Inspection and Enforcer:ent has deternined
that there are no substantive unresolved issues relating to the imple"'entation nf
the quality assurance program which require further identification and followup at
t h i s t ir:e . We, therefore, conclude that the irplerentatien of the Westincho ase
PESAR-35 quality assurance progran corritments is consistent vith the onqoinq ac-
tivitie' in the Westinghause Nuclear Energy Systems divisions.

Continuinq acceptability will ba contingent upon West;nghouse r.aintaining a sustained
satis factcrj level of program impler enta ticn which will be verified through an on-
going program of periodic inspections by the Of fice of Inspection and Enforcerent.

17.5 Conclusions

We find that the quality assurance program described in Section 17 of RCSAR-35 pro-
vides for a comprehensive system of planned and system tic controls which adequately
derronstrate Westinghc';sa's ability and connitrent to cor" ply witn each of the 18
criteria of Ap pere d i x B to 10 C" Part 50. In addition, we have deterr:ined that
<,estin';nouse q;ality assurance < 'onnel have sufficient luthority, organizational
freedor, and independercs to perforn their quality assurance fur.cticn* effectively
and without undue inf1.ence from those organizational elements direc ly responsiole
for cost and sche % ies.

We conclude tha the quality assurance progran described in REStR-15 complies with
the requirement nf /pper: dix B to 10 CFR Part 50 and is acceptable.

... .
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18.0 REVIEW SY THE ADi!50RY CCS'"ITTEE Ci PE ACTCR SAFEGUARDS

At its 195th coetirq cn July 8-10, 1 U6, the Advisory Corrittee cn Leactor Safegs3rds
coroleted its review of Westingrosse's application for a f relirinar, Design ,gproval
for i ts proposed PESAk-35 standard o clear stea'" sucply system. A copj of the Corrit-s

tee's re;crt on PE5 A-- 35, Jated July 11, 1976, v.hich contains certain co~r.ents and
rectem ndaticns, is included as rppendix C to this re;; ort. The acticr/ we haw taker
or plan to take in response to the Corcittee's cover.ts and recorrendations are
jes c r i t'ed in the follcaing paragraphs.

(1) The Camittet recorr enacd tria t daring des ign, procure; en t , const rr t a nn, and
startup, tirely and arcropriate interdisc iplinary sjstem ar3lyS05 be Cdrried DJt
to assure ccTplete functional c0 *;atibility across e3th interf ace for tr e entire
sp _try cf anticipated o;Traticns and postulated desige basis accident conditions.

We tase trau nit ted the Corr.ittee's reto r erdatier s tu <.ostir,ho ne for its
consideration in orcceeding with tFo E E5 AP- 35 desi;;n, se rave recognized tre
i ;ortance ut *u f inin:; the sa fe tf-related interf ace inforr ation reauired to
establish compatibilitj of PESAR-3S witn the tilance of plant As discussed 'n

ke-tion 1. ' o f this rescrt, we have ccn luded that this interface intorration is
Kceptable ter the freli-inary b spjn ;u ov31. h ver, as part of our I c.n ,
rarse effort to ie L * cve tre ir plementation of the Ct er:ission's standardiza tion
policj, e have initia 4J a dialojse witn the r, clear indJstrj in an effort to
develcp 1rprcsed pec.edures fcr definin; interf ace requi re" en t for c tand3rd
; lan t ae s t-;ts D royh this ef fort and additicral ex;erier:ce U st nill to
caired ir .al,3tir9 >tardard plant desiy s durir; tre Fina l Pesign , ;;p roval
s tace, au va ll % able *.o as u e ffctioral cu7 atibility tetg en ;r W - a r.d
the ba lar ce-c f-alant esign.

(2) Tre Comittee stated tFa t an issue to be resolved prior to prefirinarj do igt.
gercval f cr -ES-N-35 involves the sossibili ty of single tailure IriJins to>

the loss of tr re, ideal reit removal sjste- D e G r i ttee ra rr e< dea t u t
this ratter be resDised in I canrer s3 ti sf 3c torj to tht staff and n!c t td to te
kept infarre'

S r evaluatien of tre resid 11 neat re ova l sj s tf.r: s di s c us se d i n Se'.t i c' u.
of this recort. 'his r a tter ras been resal ed in a rarrer s a t i s f a r_ t o r to it,y

staff. By is x %e of this repcrt, the C'mittee is bt ing irif ur: e; if tP*- t- ;ults

of our evaluatics
W3;qqn
i k J. 4J -.L .J

Tre Comittee recurrcrded trat Westintosse e Lusizo analytict l ar e , erir a tal*

progra- to rubstantiate *Le conservatisms in tne curr(.nt .e;tingK av e"ern,
,

f[-]
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tore coolinl s / stm evaluition Podel and to est3blish th accuracy aH ur-tc r t ain-

ties in their te +-estir ate calculatione L 1* el y progrm ; re;nrts seculd h
P provcintsprcviced cn tre perf annance of t h+ 17 x17 f uel, the cor trol syster s,

in the enalytical rodels, test wrification of an31ytical r thods, and reliability
s t > 1ie , urdertaien ta establish unirl ul impro vem ots in ctr 7ar.cn t s , sys tms ,f

a r.d a rrary ent s f or e~ er.;ency c ore cooling s , >t er and tne dercndent au.<iliarle:

ree nary to sustain tre neat transp:rt sr.tr Tro Co ittee recom e"jef that

if e~ erg ncy cort tcolina systre 1 - ;, r c . e - ents, eh as cbtainable fry. niWr

reflcading rates, can Le achieved,rcnsideraticn sh uld : e aison to ferorpcratin;
tre- into -'p-M

ra.' tran;'ittec tne Cc 1 itte>'e recom enda tions to . t s ticqno ne for its cco-

si: ition in proceediri aitn t' e RE W - E ^ s f <:n.

i; N Er ittee sta ted that f urther revien s%Id t e r a s on the ade l>3 c f o f +'
-ESW 7 provision- far t v rair.tenan . , i r;; ec t i on , and c;mrational reed; of tne
plant thre g o;t its service life a d for e..ntul <c issicnins In , articular,"

Cu ittte s ta +ed i ts t" lief that tre sta+f and E stin7n Jv Voald reviewtne

a and ;'ro bre: for ini: icir ,and. if notessary, for remving acta - sla-*

ti x of radien ti,e cent ' m ition so the ainter ance an1 inuccticm p r ec: rd'~

c v. Le ;re t f. c t i ,. "l y an1 s it olj carrici 02

scin- the ,3,+ jear, w tan on revieainl tn a'ti ation prcdatt pronic irclu'-,

iri d3*a ch C-s natio"31 rJdlatioh ''T;aupt related to 'ctivatiCn pro bcts ar.d

r o t c.o d . a n pruced>re- for ;, r- entir.~ cr re ducinq an i rr ovinq accu ulaticcs ofd

rad un tive at inatico in th pri"ar coolart i/s' of light .ater reactcr:y

ces on decon+''ir,atitn and decc isslonir , andI r * c r- ition ca t* e at coofeee* r

i t; u t . fro- *titit tecrnic31 scjrces inf atri hau resultef in car e e r inir t
,

in core *nt3il ir tte revira of nuclear c>r p l ar.t alltiticos ,

thir is o

rost ar c h r< M v tch nill 21:r< vare tresenti, ir 9e ps of <elopir' >
,

f oll a..ir - n' mts:ecificall. +e
r

(! (tu / of ccst and e+fe t1S> ness of crocerscr eli-i u t k

(b) Evaluation of eff a t i sere ,, of decort3'ir atico > tNds

'c] L/aluation of s yste' , and ' ethods f or corrcsicn rate reducticr atd corrosico
prod;ct re t o n t i t r, control-

2 deviticn 2, "Infor"ationfor Req;iatory Gui6l' draft woriire, p 1;;er <,

Pel.>vant to surin; tha t Occ up 3 +icnal 03diation $ r , .rc at .uclear N er

5tatinn" .-;ill I" as LLw as Leason2bly Achievable, incorporat(d all of om f i re1-
in;, to date on ethods ard procedures tnt are ef fectise in red;cing radioac-

related to activation products, ard nas reviewed by industry intive erresure
;; r i l 1375. Two arecs we rave identi fied v. mere inf or ation is lackir.g or insuf-

fitient are (1) the casts associated with varicus r easures, ed (?) the quantitati,e

[ J T *) <-

uoA . 4:p. . ,
- g *. ( . },
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benefits in redscticn of occupaticnal radiation e/posure a m :iated with th
ieasures Eccause we da r;ct have this infcr ation, we do not ro ';u i r e additional
design features for e>posure red ntion in plants presently under review. are
presently undortaking a research program to answer tFest questions.

'ne are continuir.g our studj nf the probler s associated with dr< nissioning t at
a s y e t e do r.o t require specific design provisiens for doccTissioning. A few
reactors have been decor. issic"cd and we know frer- this erperierce tha. the re-
SultJrt e gosures Can te kept witnin acceptable bounds recause the e,oerience

in this ara has been accept 3ble to date, we ;1an to ccntinue our investiqaticns
farther into this "atter before m require te?+ ang ;,cial features be irccr-
porated during the design and constructiac of j plant

(5) IFe (or 'ittee stated its belief trat s stim m se an1 th staff r"M -ts

to rrview RESAR-35 for design chanles tnat will f urther irprove prot (ctlen
against cabotage

T"e Of fice of * ; clear Pegulatory c search ra s f unded studies concerning possitle
: odes of sabotage at nuclear poner r' ants. Any recov endaticos resul tirig f rom
these studits regarding additi;r I design featores tc protect ag3 inst acts c f
ir. M trial sabotage will N considered by the sta f f for incorpcration in tr
PEST.P-35 * sigr.

(t) The Com'ittee pointed out that generic problers relating to large w3ter reactors
are discussed in tt.e Ccor i ttee' repcrt dated Toril 16, 19 7t . The Cornittee

~

stated its belief 9 at procedures sFculd be develcLed to inccr;. ora te scroved
resolution cf trese into EE5A -31.

Tr ese generic problers are being worked on by th> staff, varicus roactcr vendors,
3rd other ir.dustrial organizat;cns and aill te t% subject of continuing a tt+ ntirn

.

by tre staff.

P-
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19.0 rn ,cL(!g ing

R;ej en cur esaluation of the rr ; csed PESAP-35 nuclear s tea ^ s upply sys te" fesim ,
w concluf. that:

(1) .- s t iWouse c a s desc r it ed , y,a' nod, a nd eval u it od t r o
'

tro 'sej desinn ,ncludino,

t.;t rnt lir.ited to, tre crircipal enginnerirq criteri1 for tre 1 sica; the inter-
faca inforra t ion r' cessar, to a s s ur e c o" pa t ibil i ty t t !<.oen the sut itf(d "esian
md the t alanc+ of nuclear pse r plant; tN envelcre of sit * rarv eters postalatei
for the design; tre ;u3litj assurance rroarar to to arolied to tN 9sian, rrocure-
r oot , and f ab ric a tion of sa f"t <-rela ted f ea tures of t he r aclear n e supply
systor , tte desian features tra t af fect ;:lans for coring with o-crcenc ies in A
0;> era t ion of tne reactor or

-

' ior Enctirn thorrof; and has identified th 'ajnr
features and cc enerts i ncorroratoj therein fcr th" rrotection of the health and
saf ety of the , 4lic;

(2) Such further tecrnical cr desi :n infor~ a tion a s ayt. required to co plete the

saf et y an11 sis and nhicn can reasorably te lef t for la ter consideration will tef

supplied price to or in t% fin 31 16 iign application;

(1) Sa fe ty features cr co~pcnent s, if anj, which ro , ire reso3rch and develc s ent
ha'.e leer identified t'y Westir fouse and it h3s & crit'ed, and will conduct,
r ese3rch and developr ent p rogran rea sonabl idMiqsi to rese've safet, tuestiocs
.isce.iate.1 with such featurt s or co por.ents,

(4) in tre tasis of the f~ egoing, there is reasonable assurance th t (i) s 3

sa fot/ ques tic: s will t e sa tisf actorily resnived at er r e forr the issuanto of the
operating license for the first nucle 3r ;oer plant utilizin; tFe FE53 -3 nuclear
stear s u;'pl y 3, s te" , and ( i i ) taking into consideratinn the site criteri; contained
in 10 CFR Part 100, a 4cility car. Le ccnstructod 3rd oterated wi thout orduo risk
to the health and s3fety of the public, provided t4 site characteristics conforr-
'o the distance require ents of 10 CFP fart 100, a n d " rov ided f u rt her t ha t tr,e
talance of plant is prcrerly designed and constructed in conforr ity wi th the
interf ace requirerents s;ecified in PES AC-35 and ir; this report, as discussed
above; ar.d

(E) '.;e s t i ro:ho us e is technically q nlifiei to desinn tho nuclear steam su" ply syster:
descrited in tne ?ESAH-35 docu ent.

W 1 4 "7 5 0
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.

Juo '7, 1975 / ;'al i c a t i o n utni t ted for acca; tc nce r avie<

July 3, 1975 L etter to Westin? ruse a h i sir ' of rueipt of calication

Jalj 11, 1"75 t', e t i rq w i t h <.estinp ouse to discus, cent, t of -3pplication

July 31, 17/5 Letter to stinchcn e s t a t i n ') that applit1tior 'cccctabla

for d-d etin, anj trans mi t ting accrwtanto review rues *1rn

July 31 , TW5 policaticn &d e teu

Septe* '( r 1975 '4hcittal cf "end ent '. 1, ' intinq of a c r. se to
.

>

le+ter datea );lj 31 197 5 nc i ., t i- ceuio, of ripiro ard

instr er t1 tion jra ,ir.ls

Oc tr t er 30, s975 Letter to hn, tire cuse requ sting ad d i '. i! i n f o rr a t i on ed
re: arse te staff p o;i t i pris

October 31, 1975 Lttter to tir,*?>se 'rans-ittina revies : ale.

.a vr- t er I I , 19 75 Letter to tin?c re p stine, LiJ i ti on il in+ . tion v i
o.

re. p o n p.' to a dd i t i'.111 s ta f f pasitione

P.ove-ber 14, l .j 7 r. Letter to M u rchn e,. re77 tim additirral infor- ' ' in an f
respcnw to addition.11 staff ptsitions

'ovecber l?, 1975 Letter fron a ; t i r.T.'Aj s e c or r ernirg revica d .';le,

Dec-twr 9, 1975 Letter to Westin? cuse requesting additirral ah m atic'
and re , so to d jitional staff pccitions

Uecer ber 10, 1975 'eeting v.ith Westin?cuse to di cuss rrvio.* FroceAr e > 4- '

sche dule , op tional s n ter.> , and outstaraing infor~atic

Decerter 13, 1775 S h ittal of c ond- ont .1 2. censistinq of response to

letters dated Occober ' O , '.o o ter 11, and r her 14, 1975,

7M214
.
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h m ter 31, 97E A'itt.il n' oni .. n t 'h. 1, ccosis tin ; of r"~ w tu

l< t tr r lite 1 c r- * y r 9, 1375
.

stin;U ne ta J1sc.ss < r'er il r e v i ew ' a t te r <" etif. wit'J up;3 r / l i, l '4 7 6 * <

a n j G u t '. t '$ r. !!n , issjes

!1naari l'i, 1ii6 10+ter fro" , itin;hluo : ra si Jir ; scheJale fcr igle eda-

t i ::n at !isision of <u ae dictates t< .i-1341, x end _nt 1.

1 47' 'ub'1ttal of * en t ' .1. 4, (c nistin: of additional'))n.o r , e
,

r. n w to letters 13t j m ' er 11 an1 Eece.ver 1, 13/5

lin;iry , 1 476 <ets, to ~.stingh0;r requtntin additicnal infor ativ inJ7

resp:nse to a1Jiti val staff , Aitions

fo rvir 7, 177(. lotto f r:; , stinhn in res unse to re ;sest da tel

m 3rs 1 ,1 ; e1

I e: ru ir f 1 ! 4/b tirl sito stin m se to disc 25, ojtstindir; is" s
,

F.!r;jrv I f, l '.J C ,> ittal ;f ,ci ent ' . > . consistini of ad !itiUM l,

r e' ,. La lettr-r da to ! ce"'or 10, li7a an d re: me tu

letter 11t"1 li*;2r/ 31, 1376

' i7f Latter to s t i rc;tu;se co 'c ernir: ; r e s J tr i t ta l jer t%
f i t.ru r g ,,

;

;it al re; .r t ; ro ;ra - the de :.r i;:t ion s o f t h'2se*

;te iJe tif ici as ption at tordina tJ S '-l 3Il
>

tirth , l 4 '' f N it?3l O' n' '0- b , C C"' i l b l i F 1 Of dIIiliU"dl' '

res,anse tu lat*t*< 11;;f e ce ' er 10, 1975 ani

.: 1 r u r f 3 '' , l il6

i i r c. h 9, l . 7t " tin with Westin?ouse to disca;s ou+ s tanding issse,"

Marc h 10, 19 7 < 2!* itta! of 'mn1"Ent Ih. 7, consi s tirs; of id !i t i or.31
rv.s,,nce to letter dtted Jar #1rv 31, 1976

.ril 1, 1976 iet+rr fre m tingh ) ;, t or.c o r n i nq statf ,;ositions on

re- i da-11 Lea t re":o /11 an.1 res i j ; 11 5eit re"nv.11 L/ste' je s i'in

,;ril 7, 177(, ietter to Westir.1h0J50 re'peSting adjitinn31 infon ation
concernim antic' pated transients withou+ sc rr

April 7, 197f / 'ttal n' ' m nt' e n t 'o . P , consisting cf additional

res ense to letter dated January 23, 137C_
,., ge oea
f .t .e._ d 1d

A-2
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gril 15, 1976 ..e t in ; wi th kstin ;ho ise to diws revice stat;s.

,. p r i ) co, j u, c, w jtt31 of gi.mqq py. .). 9, consistir7 o' resonse to re ,;e,*
. 3-

.

for additional i n f o r:~a t i o n

.,3 / 3 j .~ . h" Lotter to .tstin Roup :oncerning Broans Forry fire,
- >*

transmittin, revision to Stanf 3rd Peview Plan

'i l y '; , 19 7 f>
"eetir.g wi th Wes tin ; house to discus, outstanjin) issues re-
lattd to resid n'. Feat re" oval s y s t o- d e s i ';n

"3/ 6, 177C Letter to aemin eouse concerninj new filin; proce bres

Mit 14, 1976 S M itt31 of ' erc ent Na. 10, con;isting of resa ,a to
r e'~,ae s t f o r additional infctration

.3/ j4 ),'e'
Letter from '..e s t i n ; M n o re:3rding the M3y E, 1776 t i,

.

,

rel3tej to resijall N3t re-ovil sjste 9si;

"ay 25, l '4 7 C Is s airO' o f ' .w r t t o t v ' : n>

1 ) ] ' ' g; Let.cr to est ir ;n );se tr$ns ittin: the Pepar* to tre 05>> ' nc.

dre lC, 197f 2,rp r y ..itte" "eetin, with sta f f and Westir ~;N J5+

Jun e 2'', 137 '/ .i ttal of n,-rr.nt *.o. 11, consis % o' revise 1

i n f r. r! 3 tion csnrern1"1 lockof of power cert)in

e' r ' r: y core coolinr, systo val,es

'. ', 17 M cS reetin; with staff ani Westin:ht >

Jul y 12, 19 7 F, Fe;Jnct by the "r?5 issued

J;ly 15,1970 Lettcr to Westinihouse trans itting report by the . 0 5

f r:v t t 13, 1976 5 abni ttal cf fce@ en t No. 12, consisting of adjitiln31
inforation concerning the residal heat re cal syster

A;pst 2",197f Mee ting wi th Westire; house to di : ass prep 3sej .esida31
t o,i t re-ov31 sys te~ desir;n mn j i f ic 3 tion

Au p s t ll. 1976 Letter to Westingnouse concerning new filing a ctedJres

.ilu s t 31, 19 76 Letter to ' es tinghouse repes ting s11i rion 31 i n f o rr :a t i o n.

concerning emrlenry care co 31in', s yn s perform nce

711316 , . , ,

. R. mn-3
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f tin ; with ,.estin *i;se to discuss c.103b.lity ta 1 c t i ,; ,. e- .

Septe'ter * 1 'f 7 (~'
..

Cold shutdown usin'4 On l / 5,1fety-gr3t. Sfste- 3

' c trter 11, 1376 gj,.ittal of ev ent'ent a. 11, consisting of resfonse to

lettr e d.3 ted Ar;;st 11, T 976

-.
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CfNTAIN ' ".' E t lI U f h ? ;U E I f FE/ S FR WSTCv5

111en, n 0., D e Cadiaticn Cvistej of >te r arl "weo s ' aluticns y strar-d Ec ,ar.,,
'

19C1.

^erican clear Scciety, Eccay Er ers, 'elease Petes rolloairq Srutdo.e of Frani ruel
,

Therral !-o ctors (E ir!), J StarJard ',5 .1, ainsdale, Illinois, Octct,er 1971.

Cce rd. H. r , a mi W. Jores, 'Lir.it of Fla r ability of Gases a"d 2;o r s , Eurea u of Mir4 <.

E.u'1etin 'S 1952

" s jv,f. . , "a x i: f f!cw att of a single C<-;cnent, Twa- nasi "ixture, Vol. '7,, 134Joarnal of ,at Transfe, Fr*ruars 19U

Farsly, L. F., Lesign Co siceraticr.s t+ N actcr Contair ont Errav Syste s Part !!, ~*e
h atirq af rpray ' ces in air-S ter 3 rhe re s , ' C '.E C P e ie r t ( M ;L '"-2 012, < M :: i d..+

Ter nessee, Jan;1rj 1970. ,

aettig, ,5 Jayre, K. "r '", t Slater, and L . Urtr or, EL) ' - C o" ; -. t e r
's

Progran fn Re3cter Elc.. a.n ,nalysis, T ', - 13 21, Id3ho ' u r Corr c ra ticr, une la7n

Picnarden, L r.,L. Firr- an,- .;a y e r , and J.'' ia a .:e , ' CON!!"V - rc ; u t< ,

Frcqram for iredictina tFe Centainc(nt i res sure-Te" rtru t;re , e t ense to a L c a s-of : cola
Accident, I:0-17220, rhilli;a ' e t ro l e .. m pany, re 1967.

Echritt. - C., G. E. Bin # , A. crtero, 'Siralatel 9sig Easis -tcice't .e>ts of
'

' ,

C irolina 'li rainia Tute 'eac ter Certainr ent, 'iral n t rt , i.-1?C3 Idaho uclear errora tiv ,r
Eecen te r 1970

S l a w;hte rb , C . C . , Cr;;arison of Aoistical chniases Usea to Ceternir Di s t ri t u ticr. ofMass and Energy in the LiqJid and Varce _ ions of P.6 Ccntain ent rollcwing a Losc-of-Coelant;

Accident, inecial Interi Pepcrt, Icano ' : lear Carroration, J>"uary 197U.
Sl aughter tr c k , D. C. r e v i ev, o f Fea t T ra ns f e r ' ce f f ic i ents fer Cr r,jor.s ir:0 S tea- in a
Contairreat ,:silding Follcairc a Lot s-af "cciant ccident, I; 13 :daha uclear for:cratic',

:( ;] t ede r 1970.

Tagami, ! , "Interin Cerort en catety assess ent, and racilities Establishrent Fr4 ject in
Nan fcr Period Endirg / > 1965 (No.1), Frepared fo the latinal -eacter Testim ' t i o 1,r

F e b ru a ry C 19f6 (Unpublished erk).,

chida, Oja~a, ard f. TcCa, E.alua ticn of Iest-Ircident Ccolina Sys W s of L ige t .;a to,n.

fcwer D eactors, in Precedir' of the Third Interr.ational Confererce on the ieace+ I ses 0+
Atomic Energy held in Gerava, Av:ust 31 - S e;'tecter 9,19h, volc > 13, Session 3.9, New icraUni ted M tic os 1965, ( A/Cen f. 2?/P/43fl ("ay 199 ) pp. 93-100, Divisicn of Technical Jevir<,
U. 5. huclear Pegulatory Ccerissicn, Washingtcn, D. C

"FCHZIC A'. E',gI;FE R ING

Ar erican u tional Stancards Ins titute, Pswer Pipiry, .S! 331.1-1973, Hirsdale. Illirais
1973.

+ r:erican Ecciety for iesting Materials, Sarveillarce Tests on Strectural "aterials ir u lnar
P9 actors, Annual Cook of ASTY Standards, art M , 1916 Dace Street, inilacephia, Fa. 191C3,
July 1973.

United Sta tes Atomic Erergj Cc: nissicn G;idelice Docur ent, !rservice Inspecticn pirr ents
of ?,Jclear Power Plants Constracted with Lirii ted accecsibility for Inserv Irs:ections,3 o

United States ' uclear Re%1atory Ecn ission, Wasnirgten, D. C. 20555, 'a ruary 19
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Te er ic a n 5 c ie t / of "eth in i c al E n ;i neers , ' F ra t ec t i t i n t. t .on c ut tile f ail ure. ' ctiv

riix G. .s ite.' [rgineerir. Tentor, f.05 E3st 4,th Rtreet,III,1972 Cy a ..r M 9nda , irclujiro e

w York, -- w 'f o r k 10117.*

' t hanical Erqireers, ' 't hol; a nd De f i n i t i c o s t'or " a h.3'a ic 31 'estir,q oforican Society of -

,

Steel Prod; cts, f5 "' L rcification '0-37>-71t,, 1971 li t ion , E . , "r an ' '.: i n t e r , 1G72
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APPENDIX C
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& UfjlTED ST ATES[,h ''3(1 NUCLE AR REGULATORY COMMISSION
3- C

s''
hY. ' ,/

ADVISOllY COMMITTEE OfJ HE ACTOH 3AF EGUARDS
S

. MSHING TON O C.20555

. . . . . " July 14, 1976

3cnorable Mu cus A. Rowden
Chairman
US Nuclear Pegulatory Cce:nission
Washington, DC 20555

Subject:
REPOIC ON WESTINGHOUSE EIICTIUC CCFIOR/G KN REFERENCE SAFETY
ANALYSIS REPOIC, PISAR-3S

Doct Mr. Powden:

At Its 195th meeting, July 8-10, 1976, the Advisory Committee on Reactor
Cafeguards completed its review of the Westirghouse Electric Corporation's
application for a Frelininary Design Approval (PCA) for a standardized
nuclear steam supply s; sten consistirg of a pressurized water reactor as
described in its Reference Safety Analysis Report, RESAR-35. A subcom-
m1ttre meeting was held with representatrie s of the Applicant and the
Nuclear Regulatory Commission (NRC) Staff in Washington, DC, on June 16,
1976. The Cocmittee had the teriefit of discussions with representa-
:r/es of the NRC Staf f and the Westirghouse Electr ic Corporation. The
Gmittee also had the bonefit cf the dorwents listcd below.

RESAR-35 is a hesti.v; house standardized four-looo, single-unit nuclear
qtnam supply system with a core tnermal power of 3411 MWt. Systems within
the scope of PESAR-3S include the reactor core, reactor coolant systen
and supports, chenical and volume control system, emergency core cooling
system, boron recycle syston, residual heat removal systen, fuel handling
systen, and assuciated instrumentation aM controls for these systens.
hFSAR-3S is similar to the nuclear steam supply system of the SNUPPS
piojects, reviewed in ACRS rq7 orts of Septcrher 17, October 16, and
D'cerber ll, 1975. The ACPS repor t of Septerter 18, 1975 reviewed the
Westinghouse nuclear steam supply systen RESAR-41. Significant features,
other than those associated with the higher power level, which were

-

:ncorporated in RESAR-41 but are not in RESAR-3S, include longer fuel
assemblies, a rapid refueling systen, an sergency boration systen, and
the use of three ir& pendent njection t rains in the energency core
cooliry system (ECCS) .
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Honorable Marcus A. Ibwden -2- July 14,1976

RESAR--3S has been designed for application to an envelope of plant sites
which includes provision for a Safe Shutdown Earthquake with a maximum
horizontal ground acceleration of 0.4g.

RESAR-3S provides for those safety-related inter face recuirements
that are essential to designire the balance of plant to te consistent
aith the assumptions used in the accident analyses. Since the util ' ty-
applicant is responsible for instituting the quality assurance prog. xns
necessary to assure that all safety-related design requirenents have
toen met, these matters will be reviewed in more detail with the utility-
applicants on a case-by-case basis. We Comittee recomrrends that Juring
design, procurerent, construction, ard startup, timely and appropriate
interdisciplinary ayutem analyses be carried out to assure complete
functional compatibility across each interface for the entire spectr am
of anticipated operations and postulated dc sign basis accident conditions.
For multiple reactor units at a single station, the Comittee antici utest
tat safety-related iters in RESAR-3S wuld be separately providnd for
eaci. reactor unit.

+ i.csoe to te resolved prior to preliminary design approval for RESAR-3S
tavolves the possibility of a sirgle failure leading to the loss of the
;esidual heat rcmoval system. %e Cocmittee recommends that this matter
oe resolved in a manncr satisfactory to the imC Staff and wishes to to
kept informed.

We Conmittee recentrends that Westinghouse emphasize analytical and exper e
rental programs to substantiate the conservatis:rs in the current Westing-
'.cuse ECCS evaluation model and to ectablish the accuracy and uncertaintiesr
.n their best-estimate calcuhtions. Tiftely progress reports should be
rovided on the performance of the 17x17 fuel, the control systems, im-

orovements in the best estimate anal,ses, test verification of analytical
mthods, and reliability studies undataken to establish meaningful
improvcments in conponents, systems, and arrangements for ECC systems
and the dependent auxiliaries necessary to sustain the heat transport
cysteas. We Comittee recurmends that if studies establish that ECCS
improvements, such as obtainable from higher reflooding rates, can oe
achieved, consideration should be given to incorporating them into i EAR-3S.

Puctber review should be made on the adequacy of the RESAR-3S provin tons
for the maintenance, inspection, and operational needs of the plant tnrougn-
out its service life and for eventual decomissioning. In particular,

the Comittee believes that the IEC Staff and the Westinghouse Electr ic
Corporation should review methods and procedures for minimizing, and, if
necessary, for re.oving axumulations of radioactive contamination so
that maintenance and inspection programs can be more effectively anu safely
carried out.
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Honorable Marcus A. Rowden -3- July 14, 1976

The Comittee believes that Westinghouse and the NRC Staff should con-
tinue to review FESAR-3S for design changes that will further inprove
protection against sabotage.

Generic problems relating to large water reactors are discussed in the
Ccmnittee's report dated April 16, 1976. The Comittee believes that
procedures should be developed to incorporata approved resolution of
these items into RESAR-3S.

The Comittee believes that, subject to the above coments, RESAR-3S
can be successfully engineered to serve as a reference system.

Sincerely yours,

Dade W. Moeller
Chairman
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