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Avskrift

7§11 EKEONUNGEN

Under &beroparde av lagen den 1 juni 1956 om rédtt att utvinna atom-
energi m m fir Statens Vattenfallsverk hdrmed hos Eders Kungl. ‘
Mej:t i underdfnighet anh&lla om tillsténd att pd sdtt, som av p

Vattenfall,
angiende ansdkan om tillatfnd t4ll uppfrande och drift av atomreakior m m
£8r det tredje ageregatei vid Ringhals kraftstation.
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‘bifogade handlinger niirmare framgir, dels uppfdra, innehava och
driva en atomreaktor, benimnd Ringhals 3, dels f8r atomreaktorms
drift forvirva, innehava och anviédnda erforderlig mingd uran.
Reaktorn dr avesedd att 1 ett tredje aggrega* till Ringhals kraft-
station utgdéra energikiilla f8r alstrande av elektrisk kraft.
Avgikten &r att aggregatet skall ingd som produktionskd@lla i den
svenska kraftproduktionsapparaten,

Efter underhandskontakter med delegationens fér atomenergifrégor
reaktorfsrliggningskommitté har Vattenfallsverket meddelats till-
stédnd att utfdra vissa avsnitt av den tekniska beskrivningen pi

engelska,

Vattenfallsverket fAr hirjédmte anhdlla, att Eder Kungl. Maj:t
métte forklara verket berdttigat att, i den ordning lagen den
12 maj 1917 om expropriation féreskriver, genom expropriation
med Zganderiit f8rvirvae fastigheten Biskopshagen 1:16 sant de
efter verkets tidigare forvirv i enmskild Zgo kvarvarande deslarna
av fastigheterna Biskopshagen 1:5, 1:7 oeh 1:20, Omrddets omfatt-

ning framgir av bifogade karta samt inglr helt 1 den av Eders

Kungl, Maj:t den 24 januari 1969 faststillda stadsplanen fér
delar av Biskopshagen, Sk#ll8kra samt Lingome i Varbergs kommun
(f8rutvarande ViArs kommun) i Hallands 1lin,

Lgare till berdrda fastigheter Hr:

Biskopshagen 1:5 John Einar Berntsson
Biskopshagen, 430 22 Virdbacka

Biskopshagen 1:7 Karl Oskar Lersson och hans hustru

Linnea
Biskopshagen, 430 22 Virdbacka

Biskopshagen 1:16 Ingvar Karlsson
Biskopshagen, 430 22 Viribacka

Biskopshagen 1:20 Selma Alfrida Larsson
och Nils Leonard Larsson
Bigkopshagen, 430 22 Virdbacka

Lganderittasbevis och Jordregisterutdrag bifogas.

I den av Visterbygdens vattendomstol meddelade deldomen den

19 februari 1969 innefattades éven verkstdllighetstillstédnd.
Denna deldom liksom VattenSverdometolens dom den 16 december 1969
har dverklagate av enskilda sakiigare och Zrendet behandlas fér
nirvarande av Hogsta domstolen.,

Visterbygdens vattendcmstol uppskdt i sin deldom prdvaningen av
gkumbalkens slutliga utformning samt frigan om tillstédnd +till
utslipp av avloppsvatten frin aggregat tre och fyra, En redovis-
ning i detta hénseende dr under utarbatande och kommer att inges
till vattendomstolen under november minad 1971.
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I handliggningen av detta Yrende har deltagit, Ifdrutom under-
tecknad generaldirektdr, tekniske direktSr Wivstad och byré-
chef André, den sistnéimnde fdredragande.

Underdénigst

Jonas V Norrby

Jonas V Norrby

Bertil André Ingvar Wivstad
Bertil André Ingvar Wivetad

Stockholm den 9.11.1971
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SECTION 1

INTRODUCTION AND SUMMARY

1.1 INTRODUCTION

This Preliminary Safety Analysis Report is submitted in
r2-ort of an application by the Swedish State Power Board
for a permit to consgtruct a nuclear power station designated
.« Ringhals Power Station, unit 3, Sweden,

“he atation in to Inolude a presvurized water reactor nuclear
m’ gunnly cystem furniched by Weatinghouse Eleectric

Corporation and irs similar Iin design concept to several

nro ects recently licensed or currently under review by

the Atomic Energy Comminsion in the United States of America.

The nuclear avxiliary systems will be furnisghed by Westinghouse

Tlectric Corporation and Monitor. The balance of the station

will be desigred and constructed by the Applicant, Swedich

State Il'ower Board.

The reactor is designed for a warranted power output of 2783 MWt,

_which is the avplication rating, with an equivalent station net

electrical output of 920 MWe., All safety systems, inoluding
containment and engineered safety features, are designed and

~~rluated for operation at the rated power level,

Thre remainder of Section 1 of this report summarizes the
nrincipal design features and safety criteria of the muclear
unit, . |

™e reactor coolant system consisty of three loops, each.loop
having components (steam generator, pumps, and piping) similar !
to those for other Westinghouse Nuclear units.

Section 2 contains a description and evaluation of the Ringhals
and environs, and supports the suitability of the site for o

lol"'l
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reactor of the size and type described. Seotions 3 and 4
describe the reactor and the reactor coolant sysiem, Section
5 describes the containment structure and related systems,
Sections 6 through 11 describe the other auxiliary systems,
Sections 5, 6, 7, 8 and 9 include descriptions of the various’
systems directly related to safeguards. Section 12 reviasws the
eurrent organization and technical competence of the Applicant
and nrovides preliminary information relating to station
organization and personnel training., Section 13 descridves,

in preliminary form, the approach to the subjeot of initial i
tests and operation by the Applicant., Section 14 relates to
nalety evaluation, and summarizes typical analyses which
demonstrate the adequacy of the reactor rrotection system,

£.» conbainment and the engineered safety features,

This report presents descriptive material and analyseg of

| a preliminary design, As the station design progresses to

| ‘

a final detailed design, the station description, pre.iminary

; design nﬁmbers and the related analyses ﬁill be subdject to
‘ change and refinement,

1.1.1 TFuel Aasembly Design

The fuel assembly will incorperate the rod cluster control
concept in a canless 15 x 15 fuel and control rod array,
vaing Inconel spring clip grids to provide support for the
fuel rods., lxtensive ocut-of-pile tests have been performed

on this concept; successful in-pile tests have been.perfprmed
in the Saxton reactorj and operating experience has .been
obtained in the San Onofre and Conneotiocut Yankee plants.

The fuel rod design will use Zircaloy~4 as a olad material,
which has proved successful in the Carolinas Virginia Test
Reactor and Saxton reactors and Yankee test assemblies, and
in scheduled for eventual use in all WQstinghouao renctorﬂ‘
under construction or being currently proposed for construction.

"




Operation at 2783 MWt will yield a maximum steady state

m | thermal power of 18,8 kw/ft. These values are justified
‘ by the resmlts of in-core experiments by Westinghouée
and others st these and higher specifio power ratings.

us -
the .
unt 1.1.2 Containment

i
The reactor containment concept is based upon the use of

o presiressed concrete containment structure. Following
the vostulated less-of-coolant accident, described in
Section 14, the containment is depressurized by the use
of redundant spray cooling systems, thereby terminating
outleakage to the environment within 48 hours after

initiation of the accident.,

111-3
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1.1.3 Conclusions

The pressurized water reactor unit of the type to be used

at Ringhals possesses inherent stability ocharacteristics

~nd safety features. These are typified by the Doppler
cocfficient effeot in the fuel and the barriers against
“ission product releass. Engfneered”safety features and
vafeguard systems, such as the safety injection system and
the containment spray system complement these characteristics.

The Applicant submiis thatRinghals can be constructed and
operated without hazard to the general pudblic, because of
the engineered safeguards described Yercin and the analysas
that ensvre safety to the public =nd operating personnel,

11103"'1




1.2 SUMMARY & STATION DESCRIPTION
1241 G!norll,

Ringhals Nee B i.i:éorpdntu 8 closed-gyola pressurized vater nuclesr steam
supply system, two turbine generators, and their necessary sw:iiliaries,
Rediosctive waste disposal systems, & fuel hendling system, and all
stixiliaries, structures, and other on-site facilities required for a
complete and operable nualear power station are also provided. The general
arrangement ¢of the units is shown in the site plen, figure 2:1 and the plot
plan, figure 2:2.

Le2e3md




l.2,2 Site

Data r&rande fBrlaggningsplatson och desg ongivaingar hax redovisats
i koncessionsansska.n av den 10 junt 1970, Fsrodragningar har skett
infsp rea.ktorfarlﬁggningﬂkommittén. Kommittén kommer f ortsiittningsvis
att delges resultat frin pédglende undersginingar P4 platmen, T evenltt

2 redovisag de tillkommande férhidllanden som bed¥mes varg ay intresge,
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1.2.3  Strustures

The major structures are the reactor centainment, auxiliary building,
fuel duilding, turdine building, sad servies building wnich ineludes the
meain control aren. The goneral arrangement of the reactor contelnment,
euxiliary building, and fuel bullding, showing typleal layouts, are riven
on Figse 1.11-1,16, 1.21-1.24 and 1.31-1.32.

The reactor contaimment is a steel-lined, prestressed concrete cylindnr
with a hemisphericsl dome and & flat reinforced conerete foundation mat.
The containment is designed to withstand the intermal pressure accompenyinrs
the design basis accident (DBA), is virtually leaktipht, and provides
adequate radiation shielding for both normal operation and eonditions.
There is no outleaksge of ectivity from the containment structure when

it is at sudatmospheric pressure,

1,243 _—_
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PLAN AT -EL. 10400, 10090: AND 1900




3.2,4  Huclear Steam Supply Systenm

The auclear steam supply system consists of a pressurised water resctor,
pesetor coolant system, and associated auxiliary systems. The reactor
scolant system is arranged as 23 closed resetor coelant loops connected
4o parallel to the resotor vescel, eash contalning a reactor coolant
puzp, piping, and a steam generator. An elestriecally heated pressurizer
is aonnected %o one of the lsops.

The reactor core ineludes vwranium dioxide pellets, enclosed in Zirealoy
tubes vith welded end plugs, 8s fual. The tubes are supported in
assemhlies by structures of npring elip grids mnd suitable end pieces
for the suprort of the ssserdled reds and restraint of abnormal axial
movement. The mechanieel control rods consist of clusters of stainless
steol cled sbsorber rods which ave guided by tubes located within the
fupl assembly. The core comsiotp of those fuel assemblien, loaded in
3 different enrichment regions., New fusl {s introduced into the outer
region, and is moved inwerd in a preset pattern ss determined by the
reonter manufecturer,

T stesn gancretors are vertical Ustube units conteining Inconel tubes,
Integral separating equipment redvces the moisture content of the ateam
%0 +2% percent or lees,

The reastor coolant pumps are wwriical, single steze, centrifugal pumps
squipped with controlled leekage chaft seals,

Fuslear suxiliazy systems are pro—del 4o perform the following functions:

‘Accommodate resstor coolant system vater requirements

Purify resgter coolant wstor

Introduse ohamicals for corrosion inhibvition

Introduce and remove chemicals for renciivity control

Cool system ccmponente .

Remove recidual heat during s portion of the reactor
cooling pericd, and aloo vhen the reactor is shut down

o250
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Cool the spent fuel paol water

Pernit sampling of reactor. ecolant wvater

Froeide for emergonoy safety injestion

Yent and &rain tho yesoior cooiant system and ¢the

auxiliary systems
Provide emergensy sonteinmens apray

Provide sontsinment ventilation and eooling
Dispose of liquid and gasecus vwastes, and provide for

disposal of solid westes,
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5@.9 ?s%@ﬁ Shation Somdmoln

%) rewszx 4@ cenirolled %y o eoordinated eomdination of chemical ahimming

Cwor)  Of #he roostor coolant end machenioal eentrol roda. .Ths control.

1 croas pornios ‘6930 s S0 ascopt otep isad shanges of. <20 pereest and ramp

rond ghengan ef 29 poraent por min over the lead range from 15 percent to,
v Bet oRssedinr, 380 gepecnd pever wRier normsl oparating conditions.

i “““*‘% B 0O 67 90 Qosdmn difobins swbjest ¢o xenon limitaticns.

c
[
LS
[

femat of Totl OBD sooster ond durbino generater is accomplished frem the
Crndn eenred seeno
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1.2.6  ote Dheposed Oymbems o0 L nt

T vacko Glsposel oyotems wrovideell onuipmant nesescary to colleet - ...
EUOI000, and prepers for dispesal o)) redismnbiwe Liewlid, maseous, and . .

eeldd vmrton predused o8 o Tesuld of ndstion omsratien

Gocorn) wRetos are eollsewd crd ntered uwntll radieestivity level permits
dioeanPeo @ the onvirenmend, after dilution, ot concentrations below the

ootePliskod Limite sed fordd in L00RF20,.

b
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‘A cmeben ore collosted Ter dispassl. After gampiiug, seme liquids
Tra oveporster condentate %8 aneiyzed bofore Aischarge - s
: shrowgh the sea wober discharses ot concentrations below ‘

craardoge limite ontehlicksf by LOCFRID., x/ Drapcrotor residuds. and
contmabidle celid wasten apo drummed, o4 ecrbustible nelid wastes ars L
Sud er Arussad, for ehigmont o cn Butherized eff-size 4Aisposal loéatiom, L

Sy

o/ Blom. 50 grené ov ¢en luformadive keroktfron har 1 denns koncessionse
oo 8o oy lovorantlron gjorés weforonserns %1l) Cede of Federal Regula~

tdene Bidobillits ndstnn genemglendo.

Dot fromzfe ov LGCFRLOO, Cotnot I ook 2, ottt 48 numoricks grénserna 25 och
200 gam fr bolkvopps rospe. Shyreidesion inte bYetraktas som maximalt

rresptable docgriinnor vid store olyekor, onarere batroktas de som referens-
irden 25r wivirderingen av vemstorns oikerhet vid den valde férligesningen,

|

V44 oaetlise hinvisningar ¢33 10CFRA00 (liksom andra manit;r. i Code of . !%
Pecoral Regulations) har deass virden trots medvetet possimistieka an- b
teceaden kunnet underskridss med god morginels s

Betrhffande 20CFAZ0 konstaterss oot Gomans tillimpning ej strider mot
o com Ron welions oy ICRP.




e B e n

o iR 2 o

; : of A SR L6
1.2.7 Jysl BeQling | A T

n- reactor is rofueled with egnipment designed to hendlespent fuel.

wnder veter from the time it lesves the resstor vessal until it is -

plesed in & cask for shipment from the sives Transfer of.spent fuel .

wder veter enables the use of an optisally. transparent radiatien

|

shield, as vell as providing r relliable source of coolans. for.removal..

of residual heat.

262,71
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1.2.8 Dodises epd Apxilieries

The twrbise is & Senden~gompownd, sixzeflov, 3000 rpem units Tvo: esmbined
soisture ssparstorerehesters sve employed to dry and superhest the « m ,
vetwen the high and lov pressure stiges of the wnit, 1he twbinc-queor
pm esn aseept eempiete loss nf mrm oum-!.an load without “turbine

trip amd vithowt cmhnsmu-ip. C taiet

! PR T

JJJJ

A single-pass, deasrsting, surface condenser mms.ea 1n three aoctiona.
tvo 100 perecent design capacity steam jet sir ejectors, three SO percent
design ocepacity condensate pumps, three 50 percent design capacity steam
genarstor feed pmps, three auxiliary feed pumps, and five stages of feed-




1.2.9 Electrical Systems

The two main generators are each a 3000 rpm, 21.5 kV, 3 phame, 50 Hz,
water-inner=cooled unit., For each generator a main st{ep-up transformer
is provided to deliver power to the 400 kV switchyard.

The station service system consists of auxiliary transformers, 6.6 kV
and 500 V switchgear and bises, 500 V motor control centers, 220 V AC
vital bus, and 110 V and 24 V DC batteries and equipment. The normal
source of station service ﬁower during plaht operation is obtained
from the two main generators. Power required during plant startup,
shutdown and after reactor trip is mupplied from 400 kV switchyard

via the two main transformers.

In the.event of complete loss of this normal 400 XV source, a reserve
source also is available from a separate TO kV line and switchyard via
a 70/6.6 kV step~down transformer.

Four diesel engine driven generztors are provided to supply power in
the event of complete loss of normal and reserve station service power.
Two diesel-generators have sufficient capacity for operation of all
engineered safeguard equipment which must be operated in the event of

a loss—of=coolant accident.

1- 2.9-1
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1.2,10 {neered Cafe ds Systems

The mluona ufom.\u-ds systems have lufﬂohm redundaney and independenc
of compooents and pmr sourdes, such that, under the conlitions nf 4he DM,
the systems can, even vhen opersting with pavtial effectiveness, mnintain
the integrity of the containment and hold the exposure 0 the public within
the criteria suggested in 10CFR100, [ :
The systems are sumerized bolcvi, ' : |

b .

1. The stesl-lined conorete containment structurs providez a highly
relisble barrier against the escape of radioactivity when the contninment
is at or above atmospherie pressure, The struéture and all penetrntions,
including access openings and ventilation &uets, are of proven design.

2. The safety injeeﬁ:‘.on system provides borated water to ool the
ecore by the injection of this water into the reactor coolant loops, by
operation of the accumulators and by the safety injeetion pumps in major
loss=of=codlant aceidents,

3. The centainment sprey system provides sprays of borated water
to the containment atmosphere. Following the DBA; the conteinment pressure
is reapidly reduced to atmospheric pressure by the containment spray system, JJ
thereby positively terminating leakage to the atmosphere,







1.3 GENERAL ;DEIG‘N CRITERIA

The design of the Ringhals Powér Statlon meets the intent of
the criteria as oxpropéed wifhin this section: Following
this text of each oriterion is a brief diecussion specifis
to that oriterlon,

!

Group and! title ' Criterion
NO.

Introductiont

I. Oversl] plant requirements:

Quelity Standards 3
Parformance Standands 2
Fire Protection 3
Sharing of Syntems 4 N
Records Requirenents 5 ?ﬁ
11, Protestion by nultiple fissisn pradupt buﬁfitra: i
Reactor Core Design 6 5%%
Suppression of ?awa; éééiiiitiéﬁi 7 ]ﬁ%
Overall Power Coeffioclent 8 Lf
Reactor (oolant Pressure. Boundery 9 b
Containment 10 :
I7I. Npolear and radiation controlsi o
Control Room - i1
Ingtrunsitazion &nd Conitrol Syntons ‘ 12
PMission Procdss anitors un&~¢ontrola - 13
Core Protestion Systems : 14
Enginesred Safety Featurds Protestion Systeis 15
¥snitoring Reactor’ Coolant ?ro--ura Boundary 16 ‘
Monitoring Rediomo¥ivity Releases D A "
Nonitoring Puel and Vaate Storage | ' 18
: |
§
| !
1.1 “ " S
SO 44444;4444444::1-EJ
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Crovp and title

IV. Reliability and testability of
proteotion  systemss

Protection Systeme Reliability

Protection Systems Redundancy and
Independence

Single Failure Definition

Se para*ﬂbn of Protection and Control
Tn»trumentation Systems

Protectlon.Against Multiple Disability
for Protection Systenms

Emergency Power for Protection Systems

Demonstration of Functional Operability o

of Pro*ection Systens
Protection Systems Fail-Safe Design -
V. Reactiviiy ocontrol:
Redundancy of Reactivity Control
Regctivity Kot Shutdown Capability
Reactivity Shutdown Capacility
Reactivity Holddown Capacility -
Redctivity Control Systems Malfunotion
Moximum Reactivity Worth of Control Rods
VI. Reactor coolant pressure houndarys

Reactor Coolani Prescure Boundary
Capebility

Reactor Coocllent Pressure Boundary -
Rapid Propagation Failure Prevention

Reacter Coolant Pressure Boundary
Brittle Fracture Preventiion i

Reactor Coolant Pressure Boundary
Surveillanoce

VII. Enginedred safety featurens

A. Cenaral. requiremants for engineﬁrod
safety features:

Engineered Safety F«sturas Basis
for Design i ‘

Reliabllity and Testability of
Bngineered Safety Fmatures

Emergancy Power for Engineered
Safety Features

I T

Criterion
No.
19

20
2]

22

23
24

26

28
29
30
A

33
34
35

36

- 37
a8

39




L Croup and title Criterion .
d o No. !
j Missile Protection 40 ;

% Engineered Safety Features !

- Performance Capqqility 41

i j Engineered Safety Features

N Components Cepability = 42 !

L] Acoident Aggravation Prevention 43

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

N Capability 44
‘ Inspection of Emergency Core
Cooling Systems 45
: Testing of Bmergency Core
\ _ Cooling Systems Components 46 |
Testing of Emergency Core '
i Cooling Systems 47 j,
g Testing of Operational Segquence B
g of Emergency Core Cooling Systems 48 .J;
C. Containment: ,;@
Conteinment Design Basis 49 i
‘DT Requirement for Containment hf@
) faterial 50 i
s Resctor Coolant Pressure i
o Boundaxry Outside Containment 51 S
f Containment Heat Removal Systems 52 LN
} Containment Isolation Valves 53 X
jf Containment lLeakage Rate Testing 54 iﬁg
»; Containment Perisdic Leakege ’
rﬁ Rate Testing 55 b
¥ Provisions for Testing of i
; Penetrations 56 }5
Provisione for Testing of Isolation j;
Valves 57 i
D. Containment pressure-reducing systemss o
Inspeotion of COntainmont Pressure-
Reducing Systenms 58 ' !
Testing of Containment Prossuro- e
Reducing Systems 59 .
Testing of Containment Spray Systems 60 !

Testing of Operational Seguence of , }
Containment Pressure-Heduoing Systems 61 R
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Croup and title

E. Air olesnup systemss
Inspection of Air Cleanup Systems

Testing of Air Cleanup Systens
Components '

Testing of Alr Cleanup Systems

Tenting of Operational Sequence
of Air Cleanup Systems

VIII. Fuel and waste storage systeme:
Prevention of Puel Storage Criticality
Fuel ard Waste Storage Decay Heat

Fuel and Waste Storage Radiatio
Shielding :

Protection Againgt Radiomoctivity
Release from Spent Fuel and ‘
Waste Storage

IXx. Plent effluentss

Control of Releases of Radioaoti#ity
to the Environment

103"1 0

Criterion
Koo

62

63
64

65

66
67

68

69

70

o 7
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duality Standards SCritorion 12

Those systems and components of resotor facilities whioh are
essential to the prevention of accidents whioh could affeot

the public health and safety or to mitigation of thelir
consequences shall be identified and then designed, fabricated,
and erected to quality standards that reflect the importance

of the safety funcition to be performed, Where generally
recognized codes or standards on design, materials, fabricatiom,
and inspection are used, they shall e identified. Where
adherence to such ocodes or standards does not auffice to assure
a quality produet in keeping with the safety function, they
shall be supplemented or modified as necessary. Quality
assurance programs, test procedures, and inspection acceptence
levels to be used shall be identified. A showing of sufficiency
and applicability of codes, mitandards, quality assurance programs,
teat procedures, and inspection acceptance levels used is

required.

See Reply to Criterion 2

Paxformance Standaxzds \Uritexion 2)
Those systems and components of reactor facilities which are
essential to the prevention of accidents which could affect

the public health and safety or to mitigation of their
consequences shall he designed, fabricated, and eracted to
performance standards that will ensble the faci.ity to withstand,
without loss of the capability to protect the pubdblic, the
additionel foroes that might be imposed by natural phenomens
such as earthquakes, tornadoes, flooding conditions, wincs, ioe,
end other local site effect:, The design bases so established
shall reflect: (a) appropriated consideration of the most
severe of these natural phenomena that have been recorded for
thé gite and the surﬁounding area and (b) an apprbp:iate margin
for withstanding forces greater than those recorded to refleot
uncertainties standing forces greater than those recorded to
reflect uncéertaintiea ahout the historical data and thelr -
guitability as a basis for design.

f 1.3"'2




Reply:
Those features of reactor facilities whioh are easential to the

prevention of acoidents whioh oould affect the pudlic health and
safety or to the mitigation of their oconsiQuences are designed,
fabricatné, and crected to:

(a) Quality standards 4hat reflect the importarco of the
safety funotion %o be performed. Approved desigh codes’ b
are used when approvriste to the nuclear applieation. :

(») Performance standards that enadle the faocility to withetand,
without loss of the ocapabdbility to proteot the public, the :
additional forcos imposed by the most severe flooding ' ;
conditions, winds, isce, or other naturel phencmena . r ,
characteristic of the proposed site. ;

Peatures of the facility essential ¢0 accident prevention and |
nitigation of accident prevention and mitigation of acocident ;
consequences sx'e the design of the fuel, readtor coolant and "
containment barriersj the controls and emergency cooling sysiems
whose function ie %o maintain the integrity of these threc barriers; !
systems which Qepressurise the containment; power supplies and f ;i
ssgentinl nervices o the above features; and the components ;
enployed to convey and atore ridiocsotive ‘wastes and spent reasctor |
fuel safety. ot

The fuel assendly zod &esign consider: the effect on the Zizoaley
cladding of intermal fiseion ~n pressurs tuildup, thermal expaneion,
and Zabrication variations. Core desiga oonditions and oladding
material specification are sclested 4o limit hydrogen absorption '
during oore life to levels which will 20% affect fuel cladiing i
integrity. To ensure high quality, fuel rod material is subjected ’
to chemiosl analysis and teanile tests, and the rods receive
dimensional inspeotion, X=-ray of welds, ultrasonio tests, and
helium leak tentes.

Ve3=3




Partioular empbasis is placed on the assuwrancs of quality of
each reactor vessel to obtain material whose properties are
unifnmly within tolerances appropriate to the application of the
deslign methods of the appliocable cods. The :sium; usage factor,
derived from an assumed number of thermal oyoles which is
probably more than Zour times the number of such oyoles actually
expected, is less than that at which propagation of mﬂrm

defects would oocur,

Design margin and material surveillance assure that omoh vessel is
sperated well within the ductile rasge of temperatures when vessel
ztressee are above 10,000 psi. The size ol the ,ﬂmﬁr rossels
is within the range .of previous experience of t#g_nnol .
mania~ovrer and of the mwolear wnit designer. Murther disoussion
of quality assurance iz the readtor vemaels; imoluding the use cf
vessel irradiation test apecimens, is given in Sestion 4.

Repator eonta.inmnt ha.ve sufficient capaci‘by

%o accept without exceeding yield streaccs & oomb..mt:.on ot noml
operating losds, functional locads due to hyquahq‘pilogl noa.am, md_
the load’ngs imposed by the maximim wind velooity. The emergency.
on-zite DOWEr B0UrGeS. AT not mbdject to mtornptton dus to
vindatorm, floods, or to disturbdbanoes on *he o:'«ml power
transminsion system. Power oabling, motor: and othcr equipment
regaized for operation of the snginzered -safeguards are sud.tubly
arotected agsinat the effects of the hypoi.etical. :I.noidont. and
of severs external weather conditicns, e- «9-»,.10“10, %o obtain

a high degree of confidence in the opoub.u.fz of thene lystm

ahould they be: roquind.

1o3=4




The reference sections are as follows:
/

Section !ggo

Engineered Safety Peatures
Instrumentation and Control

Flectrical Systems
Auxiliary and Emergezcy Iyedems

Seotien

0 e NN

yaste Disposal and Radiation Protection System 11

rérléggningsplats och omgivningar
Reactor '

Reactor Coolant Systen
Containnent Systenm

Te3=5
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Reactor

WMM

The reastor faoilisy shall bde designed (1) %0 minimise the
prodability of events such as fires and explosions snd (2) to
maininise ke potential effe0te of suoh evenis %0 safety. ;
Noncombustidle and fire resistant materials shall de uped wuecnever
practiozl throughout <he facllity, pv.rb:!.aahr.'l& in arens
conwming erdictical portions of the faollity suoh as oonumont,
contml room, and components of sngineersd aa.roty features.

Reply:

Pires or explosions ooourring within the wenctor facility are
avoided deomuse ol inherent features ir: the statiorn design.

The containmzent end other structures ave of zmomcombustible
construction containing mostly fire resiciont equipment,
Atmospheric conditiome inside the containment are of & :at

explosive nature.

The contzol xoom is of momoombuetidle comptrueticn, isolated
fror surrounding areas by heavy donore%s nhielding. The oontrol
room atmosphere is not explosive and maintained under posidive
pressure by its alr conditioning systom.

The reference sections are as follows:

Section Tsle S

Reactor Coolant 810‘“!
Containment Bystsem . 3
Auztiliaxy amd ae..sms Systone ,

W W s
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S of Systens opdon 4) . CAIIel

Reactor fucilitiee @iall'not shaze systéils or Goiipohents unless 1t
is shown that safety is.not impaired by the sharing,
The Teferende seatiok 4s as followe:

- Sestion T4 t;g A v ‘Sestion

Introduction and Summary IR 1

Records of the design, fabrﬁ.oatian, and comtmcﬁon of esuntm
components of the plant shall bs maintained by tho reactor
opentor or under 4ts’ control throushout the l;rc of the reaotor.
Records or -design, tubt.tcation and- eonstiuction of essentisl
components are mainteined Aduring the 1ife of the ruotcr and a.re

avallabdle.
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Reactor Core Design (Criterion 62

The rea.ctor core with its related sontrols and proteotion systems
shall be designed to funotion thmuhout its dessign lifetine
without exceeding acosptable fuel damege limits which have been
stipulated and justified. The qore and related auxiliary systen
designe shall provide this integrity under all expected conditicns
of normal operation with appropriate margins for uncertainties
and for mpecified transient situations waich oan be antioipmted.

The reactor core with its related control and protection system
is designed to function throughaut 1ts design lifetims without
exceeding acceptable fuel damsge. limits. The core design, together
with reliable process aud decay heat removal sysiems, provides for
this capability under all expected conditione of normal operstion

with appropriate margins for mocrta:l.ntin and anticipated transient

situations, including the ar:«t- of. the loas of: ‘resotor cooclant
flow, trip of the turbino-genoutor,lo;- of normal feedwater and
loes of all off=site power. : -
Beply: '

The reactor control and protection inmstrumentation is designed to
actuate a reactor trip f»n» any snticipated combination of staticn
conditions when necessary to ensire s minimum departure from
nucleate boiling (DNB) ratio equal to or greater than 1.30 and fued
cer.?.’i;er temperatures below the melting point of mg.

Reforenoce sections are as follows:

.. Section Title - Section
Reactor ‘ 3
Inetrumentation snd Control : 7
Safety Analysis o 14

11,38
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Suppre~zion of Power Oscillations (Oriterion 7)

The design of the reactor core with ite related controls and
protection systems shall ensure that power oscillations, the
nagniitude of which could cause damage in excess of acceptable fuel
damage limits, are not possible or can be readily suppressed.

Reply:
The de~~gn of “he reactor core and related protection systems

ensure~ that nower oseillations which could cause fuel damage in
exceze of zcceptable limite nre not poésible or can be readily

suppressecC.

The peiential for possible spatisl oscillations of power distribution
for this core will be reviewed as part of the core stability evalua=
+1 1 efforts. Part length conitrol rods

are provided to suppress thess oscillations if they occur. Outecf=
core iastrumentation iz provided to obtaln necessary information
corncerning axial and azimuthal distributions. This instrumentation
is adequate o0 emadble the operator to monitor and control xenon
induced orcillations. Based on the deviations detected by the long
ion chambers, provisions in the reactor control and protection system
reduce trip set-pointas and 4if recessary initiate load cut back, to
naintaln margin fo DNB as & result of these potential oscillations

in power distribution. In-core instrumentation is used %o periodi-
cally calibrate and vexrify the information provided by the outeof-
core inetrumentation.

The réference asections are as follows:

Section Title Section
Reactor ' 3
Instrumentation and Control 7

bk
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Overall Power Coefficient ‘Oritorgon 8)

The reactor shall be designed so that the oversll power
coefficient in the power operating range shall pot be positive.
Reply: |

(statement of compliance with understanding of intent only)

Tae overall power coefficlent 1s negative under normal operating
conditioms throughout core 1129.

i
y

: |
The reference section iy as follows:

Section Title Sectlion

Reactor 3.

La !
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Reactor Coolant Pressure Boundary ‘criterion 9)

The reactor coolant pressure boundery shall be designed, fabdrioated
and comstruoted s0o as to have an exceedingly low probability of
gross rupture or signifiocant uncontrolled leakage throughout its
design lifetlime.

The Reactor Coolant System (RCS) in conjunction with its con*rol
and protective provisions is designed to accommodate the sya#on
pressures and temperatures atiained undér Aall expected modes| of
station operation or anticipated system interactions, and maintain
the stresses within applicable code otress limits.

Fabrication of the cohpanents which constitute the preasure
retaining boundary of the RCS 4is carrled out in sirict accordance

with the applicéblo codes, In addition, there are areas where equipment

specifications for RCS components go beyond the applicable codes.

The materials of comstruction of the pressure retaining boundary
of the RCS are proteoted by control of coolant chemistry from
corrosion phenomensa whioch might otherwise reduce the system
structural integrity during its service lifetine.

The reference section is as follows:

Section Title ' Section
Reactor Coolant System 4

143=11
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Containment (Criterion 10)

Containmnent shall be providod. The containment structure shall :
{i be decigpned to sustain the initial effects of gross equipment -
{ failures, such as a large coolant boundary break, without loss 3
! of recuired integrity and, together with other enginsered safety ;
Soztures as may be nacessary, o retain for as long as the

situation requires the functional capability 1o protect the
publice. ‘

Reply: : Eg
A prestressed conerete, steel=lined containment strueture, is 3
‘ »roviderd, which encloses the entire veactor coolant system. It f
é ie ¢~=igned 4o sustain, without loss of required integrity, 21l i
! affesta ~° gross equipment failures up to and including the A

3 rupture of the largeat pipe in the reactor cocolant system.

;3 Engireered Safety Features, comprising Emergency Core Cooling E
f

|

Systems and Containment Spray Systems, then serve to cool “he
reactor core and return the contalnment to depressurized econdition ‘g
and maintain it at approximately atmospheris prassufe for ae long
as the situation requires. The Conteinment and its associated

‘i Engine:—~d Bafety Peatures, therefore, meet the required !
fractiomal capability of protecting the public ZLrom the 23
connequences of gross equipment failures.

The reference gsections are as follows:

Section Title Section o
Con*aimment System 5 k
Enginsered Saleguards 6

| .
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Control Room (Criterion 11)

The facility sball be provided with a control room from which
actions %o maintain esafe operationnl staetus of the plant qan be
controlled. Acdeguate radiation protection shall be provided to
nermit access, even under accident conditions, to equipment in

<he conirol room or other arese as neceasary to shut down and
maintain safe control of the Laciliiy without radiation exposures
of persomnel in excess of 10 CFR 20 limite. It shall be possible
30 shut the reactor down and maintain it in a safe condition if
eccess to the contrel room is lost due to fire or other cause.
Reply: _.

The contrcl rcom is located at grade level in the service building.
AlL safety related switchgear, motor gemerator sets, auxiliary
instrument areas, beitery rooms, and communications equipment are
loceted in the basement of the servige building. Emergency air=
conditioning equipment is provided within the envelope of the
shielded control room and associated portions of the basement.
The control room ie provided with the switchyard control panel,
electrical recording pansis, DC distridution panels, and a
control psnel for operation of the diesel=generator system. The
control panels contain those instruments and controls necessary
for operetion of the atation functlions, such as the resctor and
its auriliary eystems, turbine~generator, and the steam and power
conversior systeme, Selection of loading from the various station
electrioal. distribution boards, such as the start-up boards,
shutdown boards, and motor control centors, is accomplished from

+the station control panels.

The control room is continuously occupled by quaiified operating
persomnel under all operating and accident conditions.

1,3=13
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7he reference gections ave as follows:

Section Title Ssotion
Instrumentation and Control 7
Auxiliary and Emergency Systems -]

Insirumentation end Control Systems {Criterion 12)

Tnstrumentation and controls shall be provided as required to
monitor and maintain within presceribed operating ranges essential
reactor fecility operating varisbles.

Ingtrusmsniation and controls essentlal to avolid undue risk ¢o

the health and safety of the publie, are provided %o monitor and
maintein neutroz flux, primary coolant pressure, temperature, and
control rod positions within preseribed operating ranges.

The nonnuclear regulating process and contairment instrumentation
measures temperatures, presaure, flow, and levels in the RCS, Steam
Systerr Containment and other Auxiliary Systems. Process variables
required on = continuous basis for the startup, operation, and
shutdovn of the station are indicatdd; recoxded, and controlled
from the control room into which access is supervised. The quantity
and typez of process instrumentation provides ensure safe and
orderly operaticn of all systems and procesuoa over the full operat=
in@ range of the station.

.
Reference sections are as follows:

Section Title o Section
Engineered Safeguards 6
Instrumentation and Control 7

3—14
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. Pimzion Procesa Monltore and Controls ‘criteréon 122

Means shall be provided for monltoring or otherwise measuring ana
maintaining control over the fission process throughout core life
under all conditions that can reasonably be n.nﬁcipatod to cause
variations in reactivity of the core.

Reply: ? |

The Nuclear Instrumentsation System is p%ovid.ed to monitor tllke
reactor power from aource range througq the intermediate range and
powexr range up to 120 percent of Iuil power. The system provides
indication, control and alerm signals f'or reactor operation jand

vrotection.

T™e operational status of the reactor is mon:l.tbred from the control
room. Wher the reactor is suberitical, the relative reactivity
gtatus ia cbntinuously monltored and indicated by proportional
counters located in instrument wells in the primary shield adjaceat
$0 the reactor vegsel. Two. source=detector channels are provided
for supplying information on multiplication while the reactor is
suberiticel. A reactor trip iz actuated from either channel if <the
neutron flux level becomes excegsive.

When the reactor is critical, means for showing the relative re-
activity status of the reactor is provided by control bank positions
diaplayed in the control room. The position of the control banks is
directly related to the reactivity status of the reactor when at
power and any unexpected change in the position of the control banks
under automatic control or change in the coolant temperature under
manual control provides a direct and immediate indication of a change
in the reactivity status of the resctor. Periodic sampling to
determine the boric acid concentration provides a long term means

of following reactivity status.

The reference section ie as follows:

Section Title Section ",
Instrumentaiion and Control 7

1. 3-15
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Core Protection Systems Scriterion 142

Core protecction systems, together with asmociated equipment,
shall he designed to prevent or to suppress conditions that
couléd result in exceeding accepiable fuel damage limite.

Reply:

The resctor protection sysiem receives from station instrumentation, -

signels which are indicative of an epproach to an unsato operating
condéition, actuates alerms, prevents control rod motioﬁ, initiates
load cutback, and/or opens the resctor trip breakera causing the
ingertion of the Rod Cluster Control (RCC) assemblies depending on
the severity of the condition. The allowable operating range within
reactor trip settings includes combinations of power, temperature
and prescure which will not result in the occurrence of DNB with all

reactor coolant pumpa in operation.

™2 reference seetion ie as follows:

Section Title . ~ Section
Irpstrumentation and Control T

I

h

bl

X

th
‘o

in
th
hi
lo

Re:

Re:

Au;



i .-,

=

PR,

ggginaered Safety ?eatureg Protection Systems gcriterion 12}

Protection systems shall be provided for sensing accident situations
and 1n;tiat1ng the operation of necessary engineered safety features.
Reply:

Instrumentation and controle provided for the protective systems are
designed to 4rip the reacitor ween neceegary to prevent or limit
fission product release from the core and to limit energy release;
te signal closure of containment isolation valves; and to control
the operaiion of enginéered sofety reatéres egquipment.

Additional tripping funetiorns such as 8 high pressurizer pressure

trip,—low‘ﬁressurizer pressure trip, high pressurizer wuter level
trip, lose of Ilow trip, steam and feedwater flow mismatch trip,

steam generator low-low mm%ier level irip, turbine trip, safety
injection trip, nuclear source and intermediste range trips, and
manuval trip are prcvided to back up the'primary tripping functions
for speeific 'accident conditicne and mechanical failures.

The passive accumulators ol the Emergency Core Cooling System (ECCS)
de not require signal or power sources to perform their fuaction.
The actuation of the active portion of the ECCS 1is obtained from
redundant low pressurizer pressure in coincidence with low

pressurizer water level.

The Containment Jeolation System provides the means of isolating

the ‘various pipes pazaing through the containment walls as required
to prevent the release of radioactivity to the ocutside environment
in the eveat of a loss=of=coolant accidext (LOCA). The actuation of
the contaizment isolation is by coincident and redundant containment
high pressure signals, or by coincident pressurizer low level and
low pressure signals.

Reference cections are as follows:

‘Section Title Section

Reactor 3
Engineered Safeguards é
9

Auxiliary and Emergency Systems

i , . I -
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anitorire Reantor Coolant Pressure Béundany {Criterion 16)

oana saalt be provided for monltoring the reactor coolant
nroegaure hnundary Lo deteet leakage, '

Reply: } ) , L
{(3tatement of complinncee with understanding of intent only).
Venmrt 60 dotoebing leskaes Prom the Ronefor Cpoinnh Syuslem la
nrovideld by messurin the nirborne activity ﬁnd humidity ol '
containmont and indiealinge changes in makcup'iéquiromonts and

containmoent sumn levels,

"he relercnce secbhion is as follows:

Seetion Title ’ Section
Reartor Coolant System 4
3

1-3"18‘
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Monitoxr Radioactive Releases {(Critexrion 1

Nesns shall be provided for monitoring the conteinment atmosphere, the
facility effluent discharge peths, and the facility environs for
radiocactivity that could be released from normal operations, from
anticipated tra.naitn‘tl, angd fron aogident oonditions.

Reply:

The containment atnoaphere is continnal;y mponitored during pormal snd
+rancient station operations, u.sing the;conta.;nment particulate and
ras monitors. In the event of accident condi+tionz, samples of the
ceomtainment atmosphere are obtained via a bypass sample line

arrengenent to provide deta of existing airbornme radioactive

concent trations within the conteainment. Radiocactivity levels

contained in the Tacility effluent discharge peths and in the environs
are continually monitored during normal and accident conditions by
the s%ation radiation monitoring systems and by the radiologicall
safedy program for fhis Zacility as deseribed in Section 11.2,
"2rocess Radiation Monitoring", and Section 11.3, "Radiation
Protection™of the Preliminary Safety Analysis Report.

“he refercnce section is as follows:

' Section Title Section
Waste Disposal and Radiation Protection System 11

’7 \' 1-")-19 2 . “
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Monitorinz Fuel and Waste Storage (Criterion 18)

Monitoring andalarm instrumentation shall de provided for fusl

and weste storsge and handling areas for conditions that might
cont*ibute to loss of continuity :Ln decay hea? remoyal and to
radiation sxposures.

Reply:

The spent ruel pool is eontinuoully monitored f.or water temperature.
The temperatura is displayed in the control roon whers an audible
zlarm aounds, should the wmater temperature incraue abovs a pruet
level. The radiation level above the spent fuel pool is ocontinuously
monitored by a radiation detector mownted on the fuel pit bridge. 4
dose rate in excess of a preset level initiates an @udi’ble and viaible
alarn loecally and in the conirol rcom. Continuous surveillance of
rediation levels in the waste storage and handling areas is maintained
by an appropriately mounted radiation detector. Radlation levels in
excess of preset levels initiate audio and visual alarms looally and

P

in the control room.

The reference sections are as follows:

Section Title Section
Auxiliary and Emergency Systems 9
Waste Disposal and Radiation Protection n"
System

13«20
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Protection Systems Reliability sxion 1

Protection sysitems shall be designed for high functional reliabdility
and inw=gervice testabllity necessary to avold undue risk to the
health and safety of the pudlio.

Reply:
The reactors use the Westinghouse magnetio-type control rod drive

mechanisms (CRDM) which are similar to those used in the San Onofre,
Indian Point and Connecticut Yeankee stations. Upon a loss of

power to the coils, the full length mc;uuembly is rolundl and
Talls by gravity into the core. . ’

Adl Teactor protection channels are supplied with sufficient re-
dundaney to provide the capability for channel calibration and test
at power. Bypass removal of cme trip oircuit is accomplished by
placing 4hat eirouit in n. helf=tripped mode; i.e., a two=out=ofe
three cireuit becomes a one=gut=of=two clrcuit. Testing does

not trip the system unlese a trip oconditlon exists in a conocurrent
channel. Reliability and independence are 6b'u:|.nod by rodundano'y
within each tripping function.

‘The reference sections are as follows:

Section Title Section
Reastor 3 3
Instrumentation and Oontrol 7

1.3‘21r
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Protection Systems Redundsncy and Independence (Oriterion 20

Redundancy and independence designed into mtoctﬁ.on syotono lha:I.:l.
be sufficient to assure that no single :tailuro or removal from
service of any component or channel of sush a system will result
in loss of the protaction function. The redundanocy provided

shell include, @s & minimum two chamnels of protection for each
protection funetion to be served. \
Reply: B ‘
The Reactor Protection System is designed in sotordance with the
applicable criteria for standards for Nuclear Power Flant Pro-

tection Systens.

Two reactor trip dreakers are provided to interrupt power to the
rod drive mechanisms. The breaker main contacts are connected in
series with the mechanism coils. Opening either breaker interrupts
power to all machanisms causing them %o reloafno' all full 1éhg€h
rods to fall .by gravity intoc the core. Each brnker is opened

' through an undervoltage trip ocoil. Each protec'cion channel aotuates

one reactor trip breaker undervoltage trip- coﬂ. The p'rotection
system ‘= thus inherently safe in the ovent o:t a loss of rod contzol
power. :

The initiation- 'or the engineersd gafetiy features proudcd ‘Lor LOCA
(e.g. ECCS pumps, and containment cooling systems) is accomplished
from redundant signals derived from RCS and contaimment instrumenta
tion. Channel independence is carried throughout the system from

the sensors to the output relays ineluding the power supplies for
the channels.

Reference sections is as follows:

Section Title Section

Instrumentation and Control 7

1 . '5'22




Na pe= ]

Single Failure Definition (Criterion 21)

¥ultiple failures resulting from & single event shall bs trested
as a single failure. 5

Reply:
Sudbsequent oscurrences reaulting from an initial failure are trested
am part of the initial event, and adnalysis treats the entire

occurrence as a single failure.

The refsrence section is as followss

Section Title Section
Safety Anelysis 14

10 5=23




Separation of Protection and Contiol Instrumeniation Systems

{criterion 22)

Protection systems shall be separated from control instrumentation
eyestems to the extent that failure or removal from service of

any control instrumentation system component.or obannsl, or

of those common to control insirumentation and protection cirouitry,
leaves intact a system satisfying all requirements for the proteoction
channels.

Reply: 4
(statement of compliance with understanding of intent only).
Protection and control channels in the facility protection aystems
will be designed in accordance with the applicable standard

Nuclear Power Plant Protection Systems. ’

The coineident trip prkhilosophy will also be employed to prevent
a single failure from causing a spurious trip or from defesatinsg
the functlion of any chennel.

Each reactor trip olircult is designed so that the trip wocurs
upon deenerglization of the circuit; and open circuit or loss

of power to a channel will, therefore, result in that channel
goins into ite trip mode. Redundsncy within each channel provides
reliability and independence of operation. Channel independence is
carried throughout the system from the sensor 'to the relay
providing the logic. In some cases, however, it is desirable

to employ a common sensor for hoth a control and protection
chanrel. Both functions are fully isolated in the remainder

of the chamnel, conirol being derived from the primary safety
signal path through an isolation amplifier. As such, a failure

in the control cirouitry does not adversely affect the safety
channel.

'Thé reference gection is as followst

Section Title Seotion
Instrumentation and Control 7

' ‘10 5-24 ‘




Protection Against Multiple Disability for Protection Sysjens L
Criterion 2 !

| The effecte of adverse conditions to which redundant channels or

‘ protection systems might be exposed in common, either under normal

5 conditions or those of an accident, shall not result in loss of

f the protection function, _ . |
Reply: \
The components of the protection systen are designed and arranged i
so that the mechanical and thermal envirconment accompanying any ’
emergency situation in which the components are required to function ¥

4 does not idterfere with that function.

The reference section is as follows:

' Section Title Section |
Instrumentation and Control 7 ‘

1. 3-25
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Emergency Power for Protective Systems (Oriterion 24)

In the event of loas of all off=gite power, sufficient alternate
sources of power shall be provided to permit the required functioning
of the protective sysiems. ’

Reply: .
The reactor protective instrumentation is powered from a 120 V AC

vital bus which provides uninterrupted power from twe 100 poroint
capacity, sirgle phase, static inverters, esach of which is conmneoted
to one of the station battery systoms. The emergency on-site power
required to ocperate protection systems equipment is supplied dy four
50 percent capacity diesel generators.

The reference secticn is as follows:'

Section Title Section
Electrical Systems 8

i L 1. 5-26

e,

B e Sy YU S VP VU - SR U S S S

DRI SN




gc;g,tqug 25) '

loll. shall b s.mlme hr -uuno tuﬂ.u or tho uun . L
componsnis of protection sysvens while the reastor is im onnuoa P
to determine 412 failure or loss of Pedundsncy has osourved, R
Reply: - ' |
Back protection eum:l. in service at pom 48 oapadle of deing ; !
calidbrated and tripped independentsly by | ted siguals for test y
purposes to verily 5{8. operatics. This includes s checking through B
to the trip breskers which includes the 4rip logic. Thus, e K
operability of each trip chammel osn de detsxmined oonmsmﬂ; and
without ambiguity. : T - )
The reference -seotion is s Lfollowm : : {5, '

Seotion 24 ‘ Sestion | .

Instrvmentation and Control ? A
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The protzction systems shall be desigoed to fall into the safe
atate or into & state estadlished a8 Wlerabile o' a 4efined dasis: -
4f oconditions such as ddstonnection of the syshem,: loses of energy -
(e.g., electzioal power, instrumeny air), or adverse environments .
(o.g., extrome heat or cold, rire, ntesms, or Whter) are experienced.
E_.QM: , ‘ ) : L R ' RN L
Rach reasctor, tvip 'otrouit is designed 9o that trip ocours.when the
eircuit 4a dee-energised; &n open oirouilt or loss of chamel
power therefore causes the systen %0 go into 1ts Wxip mode. In-

a twe=outwofethree cirouit, the thres chaznels are equipped with
separate primary wsensors and eseh channel is esergized from two .-
indepencéent electrical buses. Failure to de«snergize when required
im o mode of malfunstion that affsots only ome:clixnnel. The trip .
signal furnished by the two remaining ochernels 48 wnimpaired in this

event. * . T e T, D

r

Lol iy F

The signal for containment isolation is developed from a twoeout=of=
three circuit in which eaoh chamwl 4is esparste and indcpendent

and whi-h eignals for containment isolation upon loss of power.

The failure of any ohannel t0 de-enexgise shez regquired does not
interfere with the proper functioning of the isolation oirouit.

Resctor trip is implemented by interrupting powsr to the magnetic
latch mechaniens on each drive, sllowing the full lenzthk ROO
scgerblies to insert by gravity. The proteotion systen is thus
inherently sefe in the event of & loss of power.

The reference section is as followss

Section Title Section
Instrunmentation and Control 7
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Redundancy of Reactivity Control (Criteriom 27)

Two independent control systems, preferably of different principles,

shall be provided,
Reply:

ne of the two reactivity oontrol systems employs RCC assemblies. to
regulate the position of neutron absorber within the reactor ocore.
The other reactivity control systen empleys the Chemical and Volume
Control System (GVCS) to regulate the concentration of boric aoid

solutioa neutron akszorbexr in the ROS.

Reference sections are as follows:

'~ Section Title ~ Section
Reastor : : 3
Ingtrumentation and Control 7

Auxiliary and Emergency Systems 9




Reaotivity Hot Shutdown Capability Scriterion 28)

The ‘reactivity control systems provided shall be oapable of making
. and holdingz the core suboritical from any hot standby or hot

0 operating condition.

‘ Renlx: )

The reactivity control systems provided are capable of moking and
holding the core suberitiscal from any hot standby or hot operating
condition, including those resulting from power changes. The
maximum excess reactivity expeoted for the core occurs for the cold,
clean condition at the Leginning of;1life of the initial oore,

The RCC asgsemblies are divided into| two categories comprising a
control group and shutdown groups. The oontrol greup, used in oom=-
bination with chemical shim control provides control of the re-

' activity changes of the core throughout the life of the core at power
E conditions. This group of ROC assemblies is used to compensate for
short term reactivity changes at power that might be produced due

to variations in reactor power requirements or in coolant tempera=~
ture, The chemical shim control is used to compensate for the more
slowly occurring changes in reactivity throughout core life as well:
a8 those due to fuel deplotion and fission product buildup.

Reference ceotions are es follows:

- Sgotion Title Section
Reaotor 3
Auxiliary and Emergency Systems 9

Loy e



e

1-5-19 '

One of the reastivity ocontrol systemes provided shall be ospadle

of making the ocore suboritical under any aatioipated opereting coa=
daaston (inolnding sntiolpated operation transients) sufficiently

fast 1o prevent exceeding acceptable fuel damage limits. Shutdown
margin abould assure suboriticality with the most reactive coatrol
rod Tully withdrawn.

Reply: '

he Tenetor earo, together with the reactor control and protection
systsm ie designed so Zhat the minimu INE vatio is at least 1.30 nd
there is 20 fuel melting during normal operation including antici-

paved ‘transients. - , ‘..

¢
1
H

The shusdown groups are provided %o supplement the control group of ’
200 assembdlies 30 make the reactor at least me percent suberitival |
(% pp = 0-99) Zollowing trip from any credible operating conditim | !
to ‘the hot, wero power conditicn assuming the most resctive ROC ;
‘agwendly. remains in the fully withdrawn position. Sufficient shute .
-dovn oapadility will also de provided to maintain the core sud= o
orstionl for the most severe antioipated cooldown transient s
amsocinted with & single sotive failure, 1.e., scoideatal opeming s
o2 & stean dypass o relief walve. Thus ehutdown capability ie [ j
aeltieved by a oombination of conitrel rods and automatic boroen
sfaition via the MO8 wits the most Teastive control rod assumed l?
o901y vithdrewn. Manually oomtrolled bdorio-aeid additicn is i
ool %0 supplement the RCC assemdlies in maintaining the shutdown
Maygin Tor the long term coniiticns of xenon decay and station

‘ooeldowns .
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The reactivity contrcl systems provided ihall be ‘oapabdle of
miking the core sudoritical under oredible acoident conditioni
with appropriste -rcul for contingencies and :u.utm ay
subsequent return %o power suoh that there will bo %0 undue ud:
%o tho kealth snd mafety of the pudlic, '

Reply: :

The reactivity control systems provided sre capable of making
and holding the core sudoritiocal wnder accident conditions in &
tinely fashion with sppropriste marrinn Lor contingencies. Xormal
reactivity shutdown capadility by 200 ssromblies is provided within
two seconds Zollewing a trip signal follewed by borie ectd injection
uaed to compensate Lor the long term Xxonon dsoay transiont and Lor
station ocooldown. Any time that the zoactor is at power, the quantity
of bor!.e 2018 retained in the boric scid tanks and ready Zor injeetion
alny- exceeds that quantity mu!.red for the nmorma) cold shutdown.
This quantity always exceeds the quantity of borie acid required %o
bring the resctor % ho* mtdm md 40 ocompensate Lo subsequen-e
xenén deoay.

Reference seotions are as followsi-

Seotio 110 : o Section

Reactor . ‘ . A
Au:uhry and mrmv !ntm - )
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The reastor protedtiod aystens shall De onpadle of proveeiing
agiinst. any single silfunodion of the resotivity eontrol eystem,

susk as wnplanned contisilous withdrawal (not ejecsicn or dropous)

of s ocomtrel rod, Yy 1i{utting resc¥ivity transients to svotd
exoeeding acmublo m:l. danage ‘2imite,

Reply: e ~
Reactor shutdown Witk 'ROC asnemblies is oompletely indepentent of the
aormal. control funotions sinse the trip bdreakers completely interrupt
the power %o the full length rod mechanisme regardlese of existing

-oomtrol mignals, TR¢ pro%ection systems limit reactivity trensieits

g0 that W3 radio is-'not leass than 1.3 for any single malfunotion in
the Teavtor domtrol systom or in the deboretion ocomtrols.

[ 4
v e

Referenise sections are as Lollowsr:

Ssction Tidle Ssction -
Instrumentation and Tomtrol = = 7
Auxiliary snd Bmergency Systems 9 '
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Limite, whioch inelude Xeasonable margin, shall de placed on the
naxisun reacstivity worth of control rods oF elements and on rates .
&t -ioh reactivity can de insressed % wmsuye that the potential .
effects of & suddan or large change of reactivity oanmot (a)

rupture the resotor cociant pressure doundavy, or (b) alsrupt the
core, Ats support structures, or other vessel interanls

sufficiently %o lose oapadility of cooling Am_ 0ore.

Reply: R ‘
Iimits, which :anlw.o mmubh m-gﬂ.n, are ph.oed on the maximum
reactivity worth of control rods or elements and on retes at vhioh
rEdtLLty san be inoreased to ensure that the potentisl effects of a
sudden or large ohange of remctivity danmot .1) rupture the remctor
coolant >ressure doundsry or 2) disript the core, its support
structures, or other veasel internale 20 as %0 looe ocapadility to
cool the cove.

The wiring arrangement for the I0C ssnembly. Arive mecheanisms prevents
withiram) of RCC nunbly sxcept es part of » loho% group of whioh
each is part,

The maximus reastivity insertion mte is analysed in the detailed
station analyeis assuming two of the lighest worth groups to be
accidentslly withdrawmn at maximun speed, yielding rmctiﬁty insextion
rates which are well within the espabiliir of the overpowsr=overtem=
perature protection circutts to prevent cors damage.

No oredible mechanical or alectrical ocontrol cysten mifunotion can
cause & rod oluster %0 be withdraws at A 7peed greater than its
ﬂ”men dimd ¢
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The reactor coolant pressure boundary shall bde ocapatle of
accomodating without rupture the stasic and dynamic loade
imposed on any boundary component as a Tesult of an inadvertent
and sudden release of energy %o the coolant. As & design o
reZerence, this sudden release aball b ‘aken as that whioh
would result frem & sudden resotivity insertion such as 'rod
ejection (unless prevented Yy positive meckanical means), rod
dzopout, or cold water addition. i

Reply: ‘ :
The reactor coolant boundary is shom to be ocapadle of acoommodating
without rupture, the ztatic and dynamic Joads imposed as a result of
s sidden reactivity insertion suok as & rod ejeoction.

The operation of the reactor is such that the severity of an ejection
sccident is inherently limited. Since oconitrol rod clusters are

used to oontrol losd wveristions only and core depletion is Zollowed
with boren dilutiem, only tho RCC ssaemilice in the controlling
group are inserted in the core at power, and thess rods are only
partial’y inserted. A rod insertion limit monitor 4is provided as an
administrative aid 0 the operator %o eneure $hat this oondition is
met.

Refersnce sesctions are as follows:

: Section Title | Seotion

Reaotor 3
Readtor Coolant System ‘ 4
Safety Analysis 14
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Preven 49

The reactor ocoolant presaure boundary shall be designed and cpersted
to reduse to an aoooptub:.o J.ovoJ. the probadility of rapidly propagat-
ing type failure. Oonas.daration is given (a) to the provisions for
control over service *empamt‘um and irradiation effects whish mey
require operatiomal restriotions, (b) %o the design and comstruction
of the reactor pressure veensl in eccordance with applicadle codes,
including thoee vm.oh esta.blilh *he recuirements for abdsorption

of energy within ‘he elmstio atru.n mergy raange and for nbcorpt:.on
of emersy by plastio ae:'om‘bﬁ.on and (o) %o the design and cone |
struoticn of reaotor coolant’ presgure boundary piping and equipment
in accordance with appliicadle ocodes.

Reply:

The reaotor coolsnt ' msmaro bound.uv is deesigned %o reduce, to an
scceptable level, t!io probady 114ty of & rapidly propagating failure.

The fast nsutron upotuz-o of tho ooz'o regivn of ine fiia%a::- Vonuor
changes the moteh 'bougbnua of tho nuel material. This ehmn is
1ndicated by the inscrease in the ¥il Ductility Transition Temperature
(NDIT) and is allowed for in operating procedures by ensuring that
the vessel is not subjeoted ¢o full opersting pressure wntil ite
temperature excesds the Denign Transition Temperature (DIT) defined
to be NDIT plus & 60°r mrzin. The pressure during station startuwp
and shutdom at temperatures delow FDIT 4ie maintained below the
threshold of oconoern for safe operation.

The DT Aictates the procedurss to be Tollowed in the hydrostatic
test and in station operations 40 avoid exocessive codld stress. The
value of the DIY? iy inoreanmed du:-!.ng the l1life of the etation as
required by the expected shift in the NIT temperature, confirmed
by the experimental datE~ohtained from irradimted specimens of
Teactor vessel materialaduring the station “fetime.
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Under conditions where reactor ooohnt p:onuro bou.uu:-y aysten
components conntructed of ferritio mtcrml 3y be subjected

to potential loadings, such as & *u.ot:.vity-ﬂ.aﬁuud Joading,
service ‘empermtures shall de at lesst 1zo°rf adbove the nil
dvetility transition (NDI) temperature of the oomponent materiel
1f the resulting energy release is expected 40 be absorbed by
plastic deformation or 60°F above the NDT temperatuze of the
component material if the reuuui.ng emrgy releass is expected
Yo be abadrbed within the olnts,_o gpraﬂ.n eNETRY TADES.

Reply: ‘

(statement of compliance with u&ars‘tnd!.ns ct nmnt enly).
Sufficient testing and analysis of materialg employed in reactor
coolant system compoments will be perZormed to insure that the
required ND? limits specified in the oriterion ars met. Removable
test capsules wAll U6 imstailed in m Teagtor vessel and removed
and tested at various timee in ﬂ.’n plant J.:ltct:l.lu to Getermine
the effects of operation on lntgl mterials,

e

The rsference section is as ronmz
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Seotion Title o Bection
Reactor Coolant Systen . . 4




Resctor Co k) NS ) 9 tor

Reactor ccolant pressure boundary componsnta shall have provisions
for ingpection, testing, and surveillance of oritical areas by
sppropriate means to assess the struotural and leaktight integrity
of the boundary components during their service lifetimo. For the
reactor veuni, a meterial surveillance program conforming with
current zpplicable codes shall be provided.

Reply: -

The design of the resctor venmel and its arrangement in the system
provides the capability ZTor accessibility during service life to

the entire internal suxincon of the vessel and ocertain external sones
of the vessel inoluding the norsle to remctor coolant piping welds
and the top and bettom hoadn, The rea0tor arrangement within tho.
contalinment provides sufliciont space for inspaction of the external
surfaces of the reactor aoolmnt piping, except for the area of pipe
within the primary shieldings concrete.

Monitoring of the NDIT properties of the core region plates forging,
weldments and associated hot treated zones are performed in
accordance with ASTM B 185 (Recommendad Practics for Surveillance
Teste on Struotural Materisls in Nuclesr Resmctors). Samples of
reactor vessel plate materisles are retained and catalogued in oase
future engineering development shows the need for further testing,

The material properties surveillonce progranm inoludes nvt only the
conventional tensile and inpact tests, Mt also fracture mechaniocs
specimens., The fraoturs machanios spedimens 2are the Wadge Opening
Loading (WOL) type specimenn. The observed chifts in NDTD of the
core region materials with Armadintion will be used to confirm the
caloulated limits to startup ané shutdown transients.

To define permissible operating oonditioas delow DIT, a pressure
range is estadblished which is bownded by & lower limit for pump
operation and an upper limit which satisfien 2o .-tc> veanel) siress
criteria. To allow for thermal stresses during heatup or sooldowmn




| of 4ne reactor vessel, an equivAleS% pEessire limit is defined to
compensate for thermal stress as 3 mmtion of nto of ohange of
coolant temperature. Since the noml opornts.n‘ tenperature 72 the
, reactor vesmel is well above tho.lll.tnum quootog D27, brit.le

! fracture during normal operation is 2ot considered % be @
credible mode of failure,

The reference section is as 2ol".owet

Section Title Section
Reaétor Coolant Systenm 4




Bogineered safety features shall be provided ir the facility to
back vp the safety provided by he ocore design, the reactor coolant
pressure boundary, and theiy protection aystamm. Such engincareld
safety Leatures shall de desipned 0 0ope with any sise reactor
coolant piping dreak up ¢to aad inoludinz the equivalent of a
eircunlerential mupture of any pipe in that boundary assuming
unobetructed discharge from both ends.

Reply:

BErcineered safety features are provided %o cope with any size re=
actor coolant pipe dreak up %o and inoluding the circunferential
rupture of any pipe in thas bhowndary asepuming wmobstructed discharge
Zrom doth ends, and %o cope mith any steam or feedwater line bHreak
up %o and inolulding the moin steam or Lfesdmiter hsaders,

Adnlting the relesse ol Tisnlon producis from the reactor fuel is
accomplished by the BUCS whloh, by cooling %he core, keeps the-fuel
in place and subdetantially intact and limits the metalewater reaction
to an Ainsignificant amnunt.

A prestressed oconorete, steelelinged containment struoture, is provided,
which encloses the entire reactor coolant system. It ie designed to
sustain, without loss of required integrity, all effectes of gross
equipment fatlures up. 9o and ‘noluding the rupture of the largest pipe
in the reaotor coolant systems Refor %o Criterion 10,

Refermnces seotion is as Zollown:

stion P4t | Ssction
Engineered Safeguards 6
o N
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Reliabilit Testadilit - : [ 1)

§Critor10n 282

All enginesred safety fesatures shall be demignes %0 provide such
functional reliability and ready muw.s.py as is necessary %
avold undus risk to the health and.safety of the pudlic. '

A comprehensive program of testing will be foralated for all equip= '
ment systems and system control vAitel to the functioning of
engineered safety featurss. The pros:ﬁm consists of performance
tents of individual pieces of equipment in the manufaoturer’s

shop, integrated tests of the syetem as a whole, andéd pericdic test
of the sctivation oircuitry anéd meshsxical components to assurs
relisble performance, upen demapd, throughout the station life= - -
time. A

Routine pariodic testing of the enginssred mafety features components
ig intended. In the event ‘qmw one of the components shovld regquire
maintenance ap & resuls of fallure Se perform dur!.né the test
according to prescribed limits, the necessary corrsstions or minor
nainienesnce are made and the component is retosted immedlately-

Reference sesotlon is as Zollowes-: . -

Bnginesred Safeguards R 6
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Emexrge Power for . s {Crite

Alternstive power systems 22all bw provided and designed with
adequate independency, redundancy, ocapacity, and testability to

. permit the funotioning required of the engineered safety festures.

Ap a minimun the onwplite powsr system and the off=gite power system
shall each, independently, provide this capacity, assuming a
failure of a single ao%ivae component in eadh power system,

Pour independent seotions of emergenoy 6.6 kV hus and switchgear
are provided. Bach secticn iz sized to carry at least 50 percent
cf 4he emergenoy load and is ensrglszed by »oth onwsite and off-site
power iu;ipliu. The on=nite and off=site power supplies are both
indepondently capabdle of cupplying power to the Engineered

Safety Peatures. Thia oapadility omn be maintained even with the
failure ot any single notize component in elithor system. In the
unlikely event of total loss of station auxiliery power, the
emergency 6.5 XV buses ar» inclatnd from the normal station supply.
The emergency buses are enargizod by the four emergency diesel
generators. Zach dlesel gonerato™ im oormected %o ome of the
emergency buses, and each hdur is conneotad to each set of the
enginoered safeguards equipment, this ensuring operating of safe-
guards equipment under all conditions, including a failure of a
single component in sach power sychoem.

Periocdic starting anéd loading of two emergency generators, sad its
erpergency bus, ensures operadility of +he emorgency gensrator and
the automatic sequense of mctivatirg the er~rgency power supply
in the event of loss of elecirionl pover or slte.

The refaresnde seotion 1is an followa:

Section Title Snaction
Blectrical Systems )
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Miseile te0t £@,

Protsction for engineered safety Leatures shall be provided
against dynamio effects and missiles that might result from
plant equipment failures.
Reply:

Teyout and structural design speoifioally protecte <ho inlestion '
1ines leading to wndroken reactor ooolant loops age’nst damage

as a result of the mxima readtor coolant system pipe rupture.
Separation of individual injection lines is provided o the
naximun extent practicable. Movement of Injection lines assooiated
with the rupture of a reactor coolan? loop is agdomodated by line
flexibility and by design of the pive supports, suokr that no
demoge beyond the missile barrier is aroliblo. ’

The reference sections are as follows:

Section Title , Seotion
Renctor Coolant System . 4
Containment Systenm A 5
Engineered Safsg}mrds _ 6
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¥ngineered safety features, uoch w. the emergency core ooo!.:l.i\s
systenm and the ocontaimment heat removal systen, shall provide

sufficient performance oapability to mocommodate the fmilure of
any single active component without Temuliing 4in undue risk to

the health and safety of the publie.

Reply:

The overall eapability ot the engineered sa:toty features meets the
requirements of 10CFR100 for the ooourrence of any rupture of a
reactor coolant or -'com system pipe and mclud:!.ns the double-~ended
rupture of a reacter ‘eoolant pipe, known as the Deeign Bseia

Aceident (DBA).

| 1

Reference sections are an followss

Section Title Section

Containment System
BEngineered Safeguards
Safety Analysis ' %

10545




: Engineered safety features shall be der‘zued so that the

P capability of these features %0 perform their required function
‘ is not impaired dy the effeots of o loss=0f=goolant acolident to

b the oxtent of oausiag vndue risk %o thn health ard safety of

‘; the pudlic.

Reply: ‘
Inatrumentsation, mo%ors, oables and penetrations looanted inside

the conteinmment sre seleoted to meet the mos% adverse acoident
conditions to which they my bs subjected. These itenms are
elther protected Irom contaimmen’ accident conditions or are

F designed to withstand, without failuve, sxposure to the worst
I comvinetion of temperature, preseure and aumldity expected
N during the required cperational pexiod.

The ECCS pipes serving each loop &re anchored at the missile burrier
iz each loop ares to restriot potential rooident damage %o the
portion of piping beyond this point. Tho auchorage ie designed to
withstand, without failure, the thrust Zorcs aay branch 1ine severad
from the reactor coolant pipe and disch~.ging Tiuld to the atmo-
ephere, and to withstand a bending momen+t equivalent to that which
producer failure of the piping wnder the action of free end discharge
to atmosphere or motion of %he drokem reactor coolant pipe to which
the emergency core cooling pipes are conreeted. This prevents
possible failure at any point upstrem 2rcm tho support point ine
cluding the branch line comneotion into “r~ ~iping hoaler.

Reference sections are as follows:

Section Ttle Seabion
Contalnment Systen , s
Engineered Safeguards | 6




Aco % oo ,

Proteotion against apy action of v ngineered safety features
waich would sccentunte signifiosntly %the adverse after-effects of
& loss of normal cocling simll be provided.

Beply: |

The reactor 1o mumgd suboriticsl following & pipe rupture
accident. Introduction of horated ccoling mter into the core does
not result in & net ponitin muctivd.tr addition. The sontrol rods | j
insert and romin inserted..

The supply of water by the FU0S %o cool hot core cladding does not
produce significant water-meial reastions.

The delivery of cold emergenrcy core cooling mter to the reactor
vessel follcwing accidentiol oxpuleion of r2actor coolant does not
sause further loss of iniezrity of the RCS boundary.

The refersnce section is as follows: i

Seotion Title - ect B
Engineered Safeguards 6 .

1 .3-47 N . x" B -~




AL U

s s S el S St e e e R e v

=R S

An Emorgency Core Cooling System with the capublility for
acoomplishing adequate emergency odre ecoling shall bs provided.
This core cooling -y-t'm and the core shall de designed to provent
fusl and olad dsmage that would interZero with the cmergency

core cooling funotion and 4o limit ths olad metalewater resction
to aceeptadble amounts Tor all siges of broaks in %the reactor
coolant piping up %0 the equivalent of a double~ented rupture of
the largest pipe. The psrformance. of such emergency core cooling
systenm ahén be evaluated conservetivoly in each area of
uneer4ainty.

Heply:
The ECCS employs a passive system of acowmilators which &o not

require any extermal signals or source of powor for their operation
to cope with the azhort term cooling reguirements of large reactor
coolan pipe breaks. Two independent ~mumping systems, cach capable
of the required emergency cooling, arc also provided for small dreak
protection and %0 keep the core sulmersgel after the sccumilators have
discharged following a large break. Thees gystems are arranged so
that th. single fa;um of any sotive corponent does ot interfere
with meeting the short term cooling roguirements.

Two independent pumping systems are providcd, oack capadle of fule
£111ing long term cooling requirements. Thae failure of any single
active eompononﬁ or the development of excessive leakage during

the long term cooling period does not intorfov: with the ability to
meet necessary long term cooling objeotives with sne of the systenms.

The primary mnctiu';”%t the ECOS 43 to doliwe: neonl'‘ng water %o the
reactor core in the event of & IOCA. This limits tho fuel oclad tem-
rerature and theredby snsures that the core will remain intact and in
place, with its essential heat transfer gecmelry preaervec. Thie
nrotection is afforded for:

8) ALl pipe break siszes up to and inoluding the hypothet. 2al
circumferentlial rupture of a reactor coolant lood.

b) A loss of coolant sssociated w&/th & r6d ejection aoo:!.dont;

- 1'304'3;1'
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The basioc design orzltom.zezj{ loss of ooo;u'b acoiddent evaluations are:

1. The cladding tempereture 48, $0 be less than:
g. The pelting temperature of Zircaloy=4.
b. The temperaturs at which gross core geometry
distortion, inoluding clad fragmentation may dbe
expoete\d.

2. The %otal core matel-wator roaction will e limited to less than
1 peroent.

These oriteria will assurm that the cors geometry remains in place
and substantlally intact to mich an extenh that effective cooling
of the core is not impadl:>.

Por any rupture of s atonm nipe and the associated uncontrolled

heat removal from the conn, 0CS adds shutdown reactivity so that
with a stuck rod, no off-citr pover, and minimum engineered eafety
features, there is no .consequentlianl damegs %0 the primary system

and ‘he core remains in -l.ace and intast. Vith 2o stuck rod, off=gite
power and all equipment ororeting ut derign. capacity, there is
insignificant (42 any) oladding ~upture.

Reference sections ares as follo:m:

Seotion Title s;étgon

Enginsered Safeguards 6
Safety Analysis - ‘ 14

1 [ 3-4)'9
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Inspection of 2 Core Jooling Syyterm )

Design provisions shall, where practioel, be made to faocilitate
physical inspection of all orditieal parts’ of the Emergency Core
Cooling System, inoluding reacdor vessel internals and water

injection nogsles.

Reply:
Design provisions are made for ianprotion to tho extent practiocal

o 2ll components of the X00S8. An inapecilon is performed
reriodically to demonstrate system rondinese.

The pressure contaimment systoms ore inspeoted for leaks from pump
seals, valve packing, flanged jointz "nd nafety wvalves ‘uring systenm

testing.

In addition, the oritical parts-ef tho renotor vesssl internals,
inj2ction nozzles, pipes, valves and nafety injection pumps aze
inspected visually or. by borosoople eromination for erosion, corroe
sion, and vibration wear evidenoe, and for nondestructive test
inspection vhere suoh teohniques are desgiredle, practiocal end

appropriste.

The reference section is as Lollowm:

Soction Title oot
Engincered Safeguards 6




Teating of m:gong; Oore cggw Systen Components (crg,torgog ﬁz

Design provisions shall be made s that components of the Emargency
Core Ocoling System dan be tested periodically for operability and
funoticnal performence. C

The design provides for neriodio testing of aotive components of
¢he PCCS Zor operadility and finosional porformance.

Pre~cporational performance “ests of the components are performed
in tho mamufacturer’s shop. An initial system flow test demonstrates
proper furctioning of the system, Thereafier, periodic test demon=
strate that components are functioming properly.

Zach active compenent of +he ECCS may be individually actuated on the
normal power source at any time duﬁ.hg etation operation to demon=-
strate operadility. The %ost of the safety ‘njeotion pumpes whioh
perform as charging pumps dvring normal operation employs the minimunm
flow recirouvlation test line whioh connedte back to the volure
control tark. Remote Operntci walves are exercised and actuation
cirouits tested. The sutomniic aotuation circuitry, valves and

pump dreakers also may be ohoncked during integrated system tiﬂ'tl
perormed during e plamnod cooldo™ of the RCS,

Referenca ssctions are az followss

Section Title Section
Engineered Safeguards 6
Instrunentation and Contxold 7

1'5-51 ’ - ‘ -
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Testing of Mmerpency Corc coolﬁ.g ;atou QOrMogon 4‘?2

s o an

Capa®ility shall bde provided to test periodically the operability
e? the Emergency Core Oooling Bysten up to a looation as olose to
the eore as is practioal.

Reoply:

Design provisions includd lpeom mawxmnutm, ‘onting and
sumpling lines to perform the tests during station shutdown teo
demonstrate proper sutomatic opsration of the DJOS. A test signal
is applied to inltiate autommtic cesion end %o verify that the
safety injection pumpe attain riqu?ed dieoharge heads., The “%est
demenstrates the operation of the valves, pump circult breakers,
zad automelie eirouitry.

v
o

Reference sections are as follows:

Engineered Safeguards
Instrumentation and Control

Seoticn Title - o Section
7

s
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Capability shall be. provided .%0..%est, under conditions as close
&8 practioal to design; the.full.cperationel sequence that would
bring the Energency Core .Oooling System into agtion, including the
transfer to alternate.power souxrces.

The deslgn gsrov!.du.-- for capability %o %est initislly, to the extent
prestical, the full operational soQuence wp %o the design conditione
for the ICCS to demonatrate the state of readinoss and capabllity
of the gystem., This functiomal test is performed with the water
level delow the safety injevtion sigmal setepcint in the pressuriser
and with the ROS initially cold and at low pressure. The E0OS
valving is set %0 ipitially cimdate the system alignment for power
operation.

The Tuactioning of the acoumlators iv checked by oslosing the stop
valvs, raising ﬂ'.-za—:msme 4o the tank and then opening the stop
valve and observing the ia’ng pressuriZsr lovel. The rising water
level in the pressuriser provides indiocatior of eystem delivery.

The refersnce secsion is as followss

v

Section s Sesuion

‘Paginesred Safeguards 6.

1.3-53




Containment Des 8 (Cwit

The containment structure, inoluding access cpenings and
penetratio :» and any nsoessary oontaiument heat removal asystems,
shall bs oceigned so that the ocontainmeny ssruoture can
accommodate, without exceeding *he dceign leakege rate, the
prossures snd temperatures resulding from the larges: oredible
energy releass following a loase of-coo’.nnt accldent, ineluding
a consideradle margin for sflects from mesal-water or other
chenical reactions that could occur as a ocmgequence of failure
of emergency core cooling syatems.

Reply:

The design cf the comtaimment strueturs 15 based on the Design
Rasis Accident (Seotion 14.5.2) '+ whio: sssumes s Tupture of the
largest pipe in ‘the Tenctor coolant srotem, coupled with partis)
loss of the redundant engimeered safeimeris cystem (Minimum
Safeguards). The maximum pressure rorchsd fop

DEA iB 58 psi gage (Section 14¢555). The .contéinfiont anelyses pore
formed included a 2 percent metal wtnr resotion whioh iz well.
above the less than 1 pexcent expestnd for all eccilenta
considered. The desizn pressure for the contaimment % 60 peig.

The Containment Spray System will be designed %o reduce the
containment pressure following a loss of coolant accident to
one half of the containment design pressure within one lour
after the accident, not to exceed one halfl of the design
pressure any time after one hour, and the containment pressure

will ultimately be reduced to assentially atmospheric within 48 hours.v

The reference sections are g8 follows:

Section Title ' Seotion

Containment System 5
Engineered Safeguards 6
3afety Anslysis 14

. ER =7y




under normal operating and Yenting domditions are not lees than o

367 above »di c.ue'sili.'w .rnﬁbit.tcn (xom) tempar;\tum. )
Reply: ‘ o

The con%aimem 1iner bas av.rﬁc:.’.em ductﬁ.nty o olan‘!;e 1oca:|.

deformations without ruptuse. !‘ho liner mter:l.al baa a n:.l dnotﬂi'ty( a

transition temperature of ~4°P .#h:.oh 1s 64°7 below the norm.l
ninimum shutdown temperature of 60° 2.

The reference section is 2r Lollows:

Seotion Tatle |  Beetion
Containment System - 5

1.3=3%
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Resctoxr Coolant Pregsuze Boundary Ouselde Ochiedpment
(Criterion 21 }

I2 part of the reactor ocolant pressure houndary is cusside the.
containment appropriate features, as necessary, shall de provided
to protect the health and safety of “ho ~mudlis 4u cone of an
aceidental rupture in that part. Deterrination of the appropriates
ress of featuree, such as isolatior walvas and sdditlionel
containment, includes considerstion of the eaviroamental and
population coaditions surrounding the site,

Reply:

No portions of the resctor coolant rraceure boundary extend
beyond the contaimment barrier in the% sense that all pipes
penetrating the contalimnent and direcily oouneoted 4o primery
reactor coolant are small (< A inches) and protected by refundant
valving as of eri%erion 53. All suok pipes with the exception cf
the charging lines are also operating at reduced prassures ouiside
the cortainment.

The reference seotion is as follows:

Section ‘1’3.#;. Bect;on

Containment Systenm . 5

S I 7
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Vhere aotive heat Temoval aysivad are needed under acoident
condisions %0 prewventd axoseding containment design pressurs, at
least two aystems, preferabdly of differeat prinoiplea, each with
ful). capacity, shall be provided. -

Reply: |

Two separate sontaimment spray systanie, saoh with 100 psrooent
cepacity and redurdancy, cerve to remove hemnt from the contadnment
after a losp=0f=Coolant mcoldent (Section G.4). Emeh systenm
contains two spray pumpe of the horizontal centrifugal

cannod pl% type. Theme spray pumpa are loceted 41 the auxiliary
building end are sccessible for servioing at all times.

The reference sectioms are an follows:

Section Title Section
Containment System 5
Enginesred Safeguards 6

1,5=87
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Cont t Vi

Penetrations thet require closure for the oconssinment funosion
shall bde proteoted By redundansy ﬂlﬁu and assooiated munt\u. ‘
Replys |
All penetrations requiring wvalve . e&esu.-e Lo aum:.-asm 4e0ladion’
have redundant wmiving so that failurc of one wvalve ‘oes not prevent
isolation of the contaiznent, No manunl, OPOTRtLiOn oF action will de
required to activate the valves t¢ offact isolation. All remotely
actuated valves have their positionn sndiosbed in the main control
room at group visusl position indiontlonm,.

The reference sedtion iz as follows:

Sectio= Title e e Saction
5




Containment Leakege Rate Testing (Criterion 54)

Containment shell be designed so that an integrated leakage

rate testing can be conducted at design pressure after completion
and installation of all penetrations, and the leakage rate
measured over a sufficient period of time to verify its

conformance wiih required performance.

Reply:

The completed containment structure, with 21l necessary
penetrations, is designed so that leakage does rot exceed a value
required to uphold stipulated dose rates for the public after
DBA. The order of the leakage value may be 0.1 per cent of the
contained volume per day at the design pressure of 60 psi gage.
Upon completion of the containment structure and installation of

all penetrations, a test of the containment is performed at 60

psi gage.

The periodic leakago rate retest is conducted at a suitable

single test pressure,

Containment Periodic Leakage Rete Testing (Criterion 55)

The containment shall be designed so that integrated leakage
rate testing ocan be done periodically at design pressure during
plant lifetime.

The reference section is as followu:

Saction Title Section

Containment System 5




Provision shall de made for 'anﬂ.hs penetmations whicha have
resilient sosls or expansicn dellows %o pormit hakt:.;htnou

to de demonstreted at dosign pressuré at any time.

Replys

ALl ponetiations kaving resilient soele o expansion dollows are
£i%ted with tesmt conmectionz %o pormi’ prasgurizaticn to 60 psi gage

to demonstrate lealttighiness.

The reference mecrtion is as Lollowa:

Section Title o Section
Containment System 5

Erovisicr for Testing of Isolation Talwas _ (Crdtertom 57)

Capabilisy sball be provided for temtinz Tumetionel opersdility

of valvesz ond associn’od apPRTRSUS cmrcntinl do the containment
functior for estadlishizg that no failurs kne osourrod and for.
datesmining that valve lsakege Goes nnt erdoel astontabdle iimits.
Boply:

Teote are performed on the isolation wmlwre %0 verify ‘heir seale
irg capability and leaktightness (Seot:icr 5.6). Tomis inelude wvelve

closure and leakage teats. I-ohtion ralvon. weioh ars normelly olosed,

are exercimed %o verify closure and seal’i g copsdiliiiesn.

The reference ssotion is as Lfollows:

Section Title Seation
Conteinment System 5
; 1o 3=60
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Design provisions shall bPe made to facillitate the periodic physiosl

inepection of all important components of the containment pressure=
reducing 2ystenms, such ans pumpe, Valves, Spray nossies, torus, and
sumpe. '

Replys :

Equipment ocomprising the onginonreéd safegunrds systems is 2o sitvadsd
that periodic physiosl inspections con bs made. ALl equipment can be
ingpected during planned rfueling shutdoms.

The ;efarenea eectioﬁe are az followe :.

Section Title Bection
Containment Syatem . 5
Engineered Safeguards 6

Testing of Contaimment Prossupam~Redueins Svetems Components
(oriterion 59) »

et e -

The coztaimment pressure-~roducing systems shall bs designed sc that
active componsnts, suoz az pumps and valves, can be tested
periodiceliy for operebility and regquired funotionsl performencs.
Reply:

The oontainment spray asystor pvo72 and valves oan be teated,
poeriodically, hy manually “r r»ning 5~ moquired breskers in the
control room to test ashuntion and eomponor operaticn. Bypass
lines on the cpray pumps located outside the containmsit,

pernit flow measurements %o ho rwde, waish can ther be oompared o
preoperationsl tests.

Bypess lines to the refusling waser storage tan’: permit drief f‘ B
operationnl. tests of the containment spray rymiam pumpa.

The reference seoticn” 18 as Lollomwe:

Section Title

Engineered Safeguards

10361
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L Zepting or Contetmmans Swenw Svatems'(Grssestom €0)

L A capability shall de provided %0 tos? perdodically the
deldvery onpability of the coptniument apay ayastem of e
nnsitien 2o cleso to the mpray vosslon ac 43 practicad.
Reply:

Frovision is made to permAt %oniting the epatems throwghout the
1ifé of the plant 'to aosure Wad thoy ane oporatieonal.

| In meeting the requirements of Criterion 5%, operability of

she containment sprsy system is ensured at any time.
The reference section is as follows:

Section Tit.e Section

Engineered Saleguards 6




Testing of Operat Seauence of Jontainment Pressuresfeduoing

Systense ) 61,

A capadility shall be provided to dest, under oconditions as oloeo to
the design as practiesl, the fl) operational sequence that would
bring the contaimmen* preasuvre=redvring synteme inte eaotion,
including the transfer to alternate parer souroces.

Reply: S

The desmign of the ocontmol system for the containmen’ sprey cystems
includes menual test switckos providing for the individual teriing
of all the equipmen? in the systems and for testing of the
operational seguense o7 “he contalzment spray systems.

The referexnce sections are a2z Lollows:

Segtion Title Section
Contalnment System 5
Inginesred Safeguards 6

Instrunsnitation and Coatrol

1.3.63




Tnspostion of Adr Climn up Jyntums saritngog 62)

Deaign provisiono shall be maeds to faoil’liste Naysicsl inspecdion
of all critiocal) parts of oontalnment as.r clomup watma, suoh as
duets, Tilters, fans, and dmpon.

e L [Re)

PR T IR
U’.v;‘

e PRI
Testing of Alr Cleanup Systems cogpq:;gegjw__(hﬂ.eez-ﬂ.on 63)

cegign provisions shall de mdo ao the.t active eomponenta cf the
-ix dloamup systoms, such as .fana anﬂ dnmpera, can be teated
serivdicelly for operablility and reqxuirud :Eunots.ml perromanoo.

- ..‘ o a3
Gzt terton 64)

=844 of adr Cle )

4 =apabllity shall be provided for in it e periolilo testing and
: 33anee of the mir oleamup systems to ensure (a) filter
nvmzas Cihen 28Te Kot developed and (b) filter and trapping
aaterinls zave not deteriorsted beyond vocon fabdble 1imits.

- erotionsl Sequence of Alr Clesavy Svotems

A capndliiing =all be provided %o tesd, 1 9r ~.aditions as close
to deaign an practical, the full operationnl aquence that would
bring the air cleanup eyatems inte neti~., L. nivding “he <ronsfer
to alternate power sources and the desisn ~ir flow delive.sy
capability.

Reglg:
Since the containment ventilation system is not an engineaved

gafeguard, and since it will normally be operating, mo ex~cilel
tests or inspectiorns are proposed for this pystenm,

& D 3 M HITD 4 W €4 O
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Critncalitym the new and spont fuel storage p:.t- shall be pre-~
vented by rigid mns.od. ATTAY, sale’ gconotz-y storage radks azl by
fuel tnmrar cquipmnt dni.nod ) mm- one :ml un-n; et o
tine.

Roply: .
During reactor vossel head removal and whlle Joading and wnloading

fuel from the reactor, the boron congentration ie meintained at not

lese than that required to shut down the ocore % & xezs » 5% with
all RGG aacemblios insertcd. This comcentration is suifioient %o
eusure that keﬂ' £ 0.99, evan 42 all RCC essanbdlies cre withdzewn.

The new and spant m:. gtoonge racks are designed so that it is
Zrnosgidle o a.nu:.-t asserblies in other than the presorided loca=-
tiens. Borated water is wred %o £111 the spent fuel ntoraso pool at
a coacentration to matoh that wed in the reactor cavity and refnel=
ing carel during refusling operations. The fuel is stored vertically
Ln on anyvay with sufficient centerwtoe-0enter distance hetween

nscemblies to zesure X,,, o 0-90 even if undorated water is used to
2131 the pool.

The refercnce seation is as followss

Bacticn Title
Auxilingy and Zmergency Eystoms

I-
14565
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Reliable decay heat removal qltou Ml bo dn:l.ncd o novont
damage to the fuel in atorage ms:ms.n ihlt aw.ld result in
rads,occta.ﬁ.ty releass to plant oponﬂ.u areas cr the pudlio
environs.

Reply:

D2cay heat tm apent fuel 49 u.u!.mtea ﬁ.n 'Bhe n er of the
ruel storage pool, and cubaaq,uenuy removed by a cooling

system. B '

The refoeronco ssoction is as follown:

W .o

“f Aactien Pse - Seotden.

Avxiliary cnd Emergency Systems 9

s

103066
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Shielding fHr rediation protection shall de provided in the design
of fuel and waste sorags Zassilisies as Iequired to meet the
requirenents of 1007230,

Reply:

The spent fuel storege pacl 4is designed to meet 10CPR20 reduirements .
in providing radiaticon ahrielding for opexating parsomnel during

Luel transfer, and during storage of more than one coxe load of
spent fusl. Work avems sdlaceat %0 the canal wall are shielded for
p_craoi;ml access duming actynl fuel transfers.

Yaste storage and procasaing facilities in +he primary suxiliscy
building ares bave shielding meeting 10CFR20 requirements for
opsrating personnel.

Pexriodio surveys Dy health physics personmnel using portable madiation
Cetoctorn ensure that mdlation design levels are pot degruded quring
station lifevime, :

The referencs sgotions are ans followss

AR g iR e

e e ek S T B D 725

mm'vt.t.ﬁ Do ) Ssction
Avxiliesy and Imezgeney Systems 9 N
Waste Disposal and Radiation Protection Systenm 11 J
B
Fo
|
i
/
i
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»

waste 3% cr!.tar on 6

Constainment of fuel and waste storag) akall bde provided if
accidents could lead to release of undue amounts of rediocsctivity

to the pubdlic environs.

e e

Reply:

Spen? fuel systems are designad <o Praclivde- gross mechanicsl
failuros whiok could lead to significent radiocsstivity releases.

Waste storage 'ra.ciution are design?d with baokud eontainment
whore undue radloactirvity relemser ikt reswlt from tank ruptures,

Pleoor and trench drain systema provide zvr‘ahez- Mokup by oonect!.ng
leakazs whiek does oocur.

Radioactive gases, which mAY result from spent fuel or waste storage

tank contents release are collected by the fuel building ventilation system
and the vent and 4rain system - respeciively, All_ dischargees from these

syst me nps monitorad for' particulate and gas radioactivity.

The relerence sections ure as £ollows:

ma 38 ~Sesticn
A"“"'".'i"-""‘; & Zmorgoaey Systems ¢ 9
Waste Disposal and Radiation Protection 49
Syoten :
Safety fnalysis 14

‘1.3‘-58 - BT
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The faoility design shall inoclude those means necessary to mzintain
control over the plant radionctive effluznis, whether gaseous,
liquid, or =olid. Appropziate holdup capacity shall be provided for
retention of gaeeous, liquid, or solid offlivents, particulaxly
whers unfavourable exvironmontal conditions oan de oxpaeted %o
require operational. limitations upon the releas2 of radliocactive
effiventn 40 the envirormens. In all ceses, ths decign for.
radioactivity control shall be justified (a) on the basis of
10CFR20 raequirements for normal operaiions and for any transient
situation that migh% roasonably de arnticipeied to cccur and (b) on
the dasie of 10CPRI00 domage level guidelinen for potential rsactor
rezator accidents of ercooiingly low prebability of cecurrence
except that reduction of the recomnended dosage levels my be
reguired vhere high popwiation densities or very large citios can
be affected by the radioactive effluents.

Reply:

Control of wmete gas efflnenss is accompliched by holdup of wasie
gaces iz deony tenks until continus) sampling of tank contenis and
existlng environmental conditions permit discharges well within
INEE20  reguiremerts. In addition, waste gus effluents are
monitored &t the point of dincharge for radioactivity and rate of
Zlow. Ko decay tank hures reguwltc in an ac+ividy veleane greator
than 25 pargent of 100PRIOC limits.

Control of liquid waste offluents is meiniained dy batoh processing
of all ligquids, controlled rate of release in cooling water channel,
and by prevention of inadvertent tank discharge. Liquid effluents

are redundently monitored for radioactivity and volyme. Liquid

waste dispossl system fankage and svaporator capacity arve suffioient
to kendle apy expsctsd trexnsient in the develorment of liduid waete
volime.

S e el g e e s P e aEintn oo
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LY

Station seiid WaPTes AXe prepered Halohwise Jox ofi~sile

disposal by approved contractsobis 5014 waslés ave prepared

Zor shipment by placement in shielded and reinforced conteiners
waich meet all 100FR20, 4S0FRT1-79, aud AXC handbook requirements.

The meference sections are as follows:

Seeotion 1‘1‘&%
Ceontdimment Syste

5
Auxiliary snd Fusrgenoy Systens
faste Disposal and Radiation Protection "
Systen . ’
Safoty Analysis 14
‘v(“-" - - "‘..'.!
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1.4 SAFETY CLASSIFICATION

The purpose of this section is to supplement the ANS
document “Nuclear Safety Criteria for the Design of
Stotionary Pressurized Water Reactor Plants" and to
classify components in the Nuclear Steam Supply System
(NS5S), Steam Systems and related components in concert

with the intent of ANS criteria.

The Safety Classes, as defined in the ANS criteria and
as stated below, are applied witkh rezpect to the design
materials, manufacture or fabrication and operation of

componentis and systems,

The information contaired in this section reflects Westing-
bouse Electric interpretation of the fluid and steam system
requirements which are neceséary to meet the current criteria
contained in the ANS document "Nuclear Safety Criteria for
the Design of étationary Pressurizer Water Plants". In
addition, it represents an extension of the intent of the

ANS critveria to electrical and nonfluld system mechanical
components in anticipation of additional classifization to

be proposed by the ANS.

Yo .1 SAFETY CLASS DEFINITIONS

"he safety classes applying to fluid system components as
gtated in the August 1970 draft issue of the ANS document,
"Nuclear Safety Criteria for the design of 3tationary
Pressurized Water Reacior Plants" are as followss

1 04'11
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Safety Class 1

Safety Class 1 epplies to reactor coolant system companents

whose failure during normal reactor operations woulé prevent
j orderly reactor shutdown and cooldown assuming makaép:is .
provided by normel mekeup systems (1) only. (This définit;on
assumed ASME will include appropriate code exemptioﬁF for
! small pipe, fittings, and valves; e.g. instrument and sample

[ '

lines)e ¢

NOTE:; Boundaries of the reactor coolant system are typically

defined as:

a) The reactor vessel including control rod drive

N mechanism housings

; b) The reactor coolant side of the steam genefatbrs
o used to transfer reactor coolant system heat to the

secondary system
}', ¢ Reactor coslant pumps
i) A pressurizer including heating and cooling provisions

e) Relief piping wup to and including relief arvd safety
valves (piping and associated tanks to receive discharges
[‘fi are considered outside the reactor coolant system)

}; .. Tsoe piping, wvalves and fittings needed between the

j rrincipal components listed above in order to provide
appropriate interconnections and flow controi

g) Tortions of the piping, fittings and valves leading to

| connecting systems up to and. including the second valve

ii"g (from the high pressure side) on each line piovided that,

4 - . if either is normally opent:it must be capable of auto~

matic closure (2). If the second of two normally open

check valves is considered the system boundary, then

? means shall be provided to perlodically assess back flow

L [E3— |

3 f Normal makeup systems are those systems normaliy used to maintain

i

reactor coolant inventory under respsctive conditions of startup,
hot standby, operation or cooldown.

(2)

i ? 2 Valve closure time must be such that for any postulated component
failure outside the system boundary, the loss of reactor coelant
would not prevent orderly reasctor shutdown and cooldown assuming
makeup is only be normal makeup systems,

L
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i leakage of the fist valve when closed. For a check valve to
qualify as the system boundary, it must be located inside the

containment system.

Safety Class 2a

Safety Class 2a appllies to:

1. The containment including those valves and components of closed
systems used ‘o effect isolation of the containment atmosphere

from the outside environment

2. ‘Components of the reactor coolant system not covered in Safeiy

Class 1

3. Safety system components of the following:

a) Residual heat removal system .

b) Those portions of the reactor coolant auxiliary systems
that form a reactor coolant letdown and mekeup loop

¢) Portions of the containment cooling (spray) systems that
nay recirculate reactor coolant

d) Portions of the emergency core cooling system that may
racirculate reactor coolent

o) Portions of the steam and normal feedwater systems -
extonding from end including the secondary side of the
steam geﬂarator up Yo and including the outermost

conteinment isolation valves, (1)

Safety Class 2b

Safety Class 2b applies‘to safety system componenis of the

followings -
a) ThoSe portions of the reactor auxiliary systems. that
provide boric acid for the letdown and mekeup loop.
b) The conteinment cooling and air cleanup systems
exclﬁding these‘portions of the spray subsyztem

coverad in Clags 2a.

(1) Iaolation valves may include steam line stop valves, check

valves, pressure relief valves and safety valves.

n 1 '4'-3




P ¢) Accumulator and refueling water supply subsystem of the.

emergency core cooling system

d) Emergency feedwater system

e) Portions of component and process cooling systems that

cool cther safety systems

Safaty Class 3

result in release to the environment of gaseous radioactivity

o normally heldup of the following:

:; service the letdown and makeup loop

Lo b) Portions of the waste disposal systam

Lo 1.4.2 CODE AND CODE CLASSES

Safety Class 3 applies to components, the failure of which would

a) Portions of the reactor coolant auxiliary systems that

) f The Code and Code Class relative to the 1971 E&ition of ASME
Section III and the comparison with the previous codes is as

, Tollowas
E g ASME III PREVIOUS CODE AND CODE CLASSES
i 1971
daq; Edition Vessel Pumps and Pipe and
o Class Valves Pittings
o 1 ASME III  ASME P&V ANST B31.7
o Class A Class I Class I
{ | lietal Contain-  ASME ITI - -
<§; ment
o 2 ASME III  ASME P&W ANST B31.7
ii'l Class C Class II Class II
L 3 ASME VIII  ASME Paw ANST B31.7
Z 3 Class III Class III

“ " 1-4.3"'2.

1.4.3 COMPONENT CLASSIFIC@TION
The component cléssification'is gi#en in Tables 1l.4.3~1 and

l.4-4
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SYSTEM /

~1

CODE .

CODE

CLASS

Q.A.

- ey
st ZerARY

/// COMFONER
SYSTEM

axer
NOASTCR CORLANT TEN

Reacter vessel

- ’ Trll Length CRDY Housing ~
. Pgart Length. CROM FKousing -
- Reactor Coolant Pump Assemdly

A
Reacteor Ceeclont
o R or Coolant

pact
! Reacgtor Coclant

c
o
<

_Steam Geneczator

- - -~
. »
-~

*ressurizer

! Fabrication

a
Surge Pipe,

i

Safety

Ralief ¥

P

: © . Valves to FC Sy
. . Piping to RC Sy
i IS I'ressurizer Rel

Cme - -
Casi.g

Pumg

pal ™

SUDp

Pump Inter-als
by

Meoto-

(tube side)
{shell side)

v Reactor Coolant Pipicg, -Fittings

ttings & Fabricatiom

[
o)
th
L]
[¥)
3
P

CRUM Uead Adapter Plugs

(1) All notcs are on last page.
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1 ASNE III 1 (20)
1 ASME II 1 o
1 ASHE TIT 1 (N
1 ASVE IIT i D]
1 ASHE I1X -1 (5)
1 ASYE IIT i ¢
NS ASME VIIZ HP GO
1 ASME 1IX 1 (10)
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R CatETv  CODE CODE QA iST REMATKS
CLASS CLASS REQ
CIOFMICAL & VOLUME CONTROL SYSTEM |
Resenerative X i 22 ASME 11X 2 16D No .
Letdown HX (tube side) | 2a ASME TIT 2 (é) No
‘(shell side) - Zb ASME III 3 )] Xo See Yote Tb
Mixed bed demineralizer 3 ASME 111 3 (z0) No
Dehorating demineralizer 3 ASME 11T 3. (12)- Yo
: Cation bed demineralizer 3 ASME ITI "3 (i9) Yo
- Recctor coelant filter 2a ASMZ IIL 2 (9 Yo
Volume Zoatrol Tank za ASME TII 2 () No
Ciarging pumps ceantrifugal | 2a ASME Iii 2 €D Yo See Note 7c 2ud §
Tositive Displacement Fump- NNS ASHE IIX 3 (1(.)). Xo Rydre Pump Oalyr
‘Seal water injection filter 2a ASME II1 2 *) Ne ~
Latdown orifices 2a ASNE III .2 (10) No
Yieess letdown BX (Tute side) a ASMNE II1 2 ) No
(Shell sice) i) ASME TII , 3 () No See Note 7b .
Séal wazeY return filter 2a *ASMT IIT- 2 (9) Ne
Scal water HX (Tuvbte side) 2a ASME III .2 € Ne
(Sheil Sice) 2o ASME ITI 3 {9} No See Note 7b
Toric a id tanks 2b ASME I1IL 3., g3 No Note 74 for 129 ZA
3 Doric acid filter 2% ASHE I3 3 () No
3ric a.:id’t::ansfe: pump 2o ASME III 3 5y No W le id
Boric acid blende b o TIT 3 {10) N..
Resia £113 tark X\S ASNE VIII UW (10} No
Zorie cecld batching tank 25 ASMT III 3 () Yo

$9-£°4



sYsTEM - . : AXS

COMPONENT SAFETY  CODE "~ CODE Q.A. 1871
o CLASS CLASS . RZID
CHANICAL & VOLIME CONTROL SYSTEM
Chemical nixing tank i NS ASME VIIT UW (10} - No
Chemical mixing tank Orifice NS No Code (11} No

Charging pump accumulator.
(vhere applicable for pos- " 2a ASME IIX z - (10 No
itive displ. pumps) '

_— RCP No. 1 Seal Bypass Orifice 1 . ASME IIT 1 ¢ 1s) Fo
. System Piping .
Sysiem Valies S \\\ .
N
\\

\
\

\ -

\
. \\\
» * - . N \\\

Comment 1  Classificaticn of piping a2nd valves shall be as defined b©y
Systems Enginecring flow diggrams for the approprigie safety
class. Cccde, Code Class and Q.A. level shall be :hos:\requi:ed
by the Safety Cizss.

)
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s¥sTEM / ARS

/  COMPONENT SAFELY CONE CODE Q.A. ISt REMARXS
LASS CLASS REQD
JORON RECYCLES SYSTEM
lieldup tank 3 (37 'y (%) s
z Toidup tank recirculation pumps 3 ASME ITI 3 L)) Yo
© Gas Strippes Feed Puxp - 3 ASYE III 3 [¢Xs)] Yo
. i Lvaporator feed ion axchanges . 3 ASME I1I 3 (1) ¥o
: Ton exchanger fiiter .3 ASKE IIT 3 1o Xo
Gas stripper package  (whexe 3 ASME 11 3 (VES) 1)) Yo See Neote &
applicabice) ASMZ TI 3 (P&Y) () ) :
ASME 11X 3 (Fipe) M
. Boric Acid evaporator package 3 ASHE 11l 3 (VES) (%) Yo See Ncte §
W/Gas Strippex ASNT I1IX 3 {PsV) )
ASNE III 3 (Fipe) (9 .
. .. . Evapcrator crondensate filter NS ASME VIIL 3= (10)-  Xe
Evaporator condenszate cemin. . NXS ASME VIII IW N ¢e) No
' Monitor tanks NNS " ASME VIII  UW (20) No
. Menitor tank pumps NS ASYE IIX 3. (10 No
e Concentrates filtey NNS ASME VIII UW {10) Ne
Concent=ates holding tank R¥S ASME VIII UW (10) Yo
Concentrates helding tank NXS ASME III 2 (19 S0
reasfer pump .
Reactor smakeup water storage tank  20(3) (&) &) - (2) No
Riactor wakeup water pumps 22(3) ASYE 11X 3 {9 Yo : - .

Ta~e %




R —— R o . .

FLULD T STETEMS COVEONEXT CLASSIFICATION

Table l.4.3-1

SYSTEM )
/ COMPONENT SATRIY  CODR CODE 0.A. 181 REMARKS
CLASS CLASS . ReQDd
SAFETY INJECTION SYSTEM
Refueling water steorage tank - b ) (W N ¢°) No
locumulacocs ) 2b ATYE 111 3 {2] ¥o
High head SiS pumps .2a ASME IIX 2 : M No See Note 7¢ zad §
Low Hecad SIS Pump 2a ASME IIX 2 ‘ (&)) Yo See Note 7c znd &
) - Boron injection tank (discharge) 2a ASME IIL* 2 o No See ¥Tote 7<
BIT-Reoircutxtian Pump =b ASM: IIX 3 ©)) hYe) See Note 74
. - (where appliea¥ie)
Boron Injection SLLgﬂ Tank 26 -~ ASME 111 3- 1)) No - :
(whore applicablé
S. I. System Piping 2a/2b ASME ITTI, 2/3 )] Yo See Comment 1
$. I, System Valves 2af2b - ASME IIT  2/3 (s). Xo Se¢ Comment I
Commont 1 Ixclusive of volives 2nd piping in RC qytueu bovndary waich are Class 1.
Classification of piping aond ~walwves shall te derxived fren the Safety
Classes identified cn the Engineering Tiow Diagraws. )
Page
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SISTENM . AS
COMPONENT seTuTY
&

TN

’ -l
A2

RESIDUAL HEAT REMOVAL- LOOP

Residual heat removal pump

Residual heat excharger (Tube side)
: (Shell sidc)

) Residual heat removal piping

- : Residuval hezt remeval valves

CONTAINMINT SPRAY SYSTIM

Spray Additive Tank

“> . Containmeat Spray Fump

-+ 8.I. Bystem Eductor

Comment 1 . Exc¢lesive of valves an
) Gigssification of p

Claes’'s identified eon the

[«H
3

2a

22
2b

2a

2a

k ]

ASME ITI

igizg in R.C. pressure
nd - valves,
ecring £

1
L0

LN

'v

*,

o

-
htard ®

(2

(9)
)

(9)

&)
€]

(30)

adary which
=+z1L be dnarived Zzox the Safenw

2 diag

]

QO

are Class

REMARXS
S2e Note 7¢ and 8

See

Yote 7o
Comment 1

Comment I

Note 7¢ and 8
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/ COMPONENT Sh- Y cent CODE Q.A. ISt REMARKS
CLASS CLAS ’ REQD
COTTONENT CQOLING
Compounent cooiing heat exchanger 2b ASME IIX 3 (9 No Sce Note 7e
Component cooling pumps . 25 ASME III 3 (9) No See ¥ote 7d
Compenent cooling surge tank 2o ASVME 111 3 (%) Yo
Component cooling piping 2b ASME IIT 3 9 Xo Except for walves
. and piping roguired
Compenent cooling valves 2v ASME III 3 M Yo for containment
‘ : isolation which aTe
. Cinss 22, Todlz Zloss
SPENT FUEL PIT
Spent fuel pit heat exchanger NNS ASYE VILI W (10 Yo Sce Note S
7 Spent fuel pit pump . NNS ASME I1T* 3 (20) Ne :
Skimmer pump NNS No Code (11) Xe
Spent fuel pit filtex NNS ASYE VIIT W () Te
Spent fuel pit demineralizer NS ASME VITI . UW (20) Xo :
Speat fuel piir pipinz xS AXSI B31.1 3 (6] N2
Spent fucl pit valves NNS ASME 1IX 3 (10) No

EE R L v
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“ Lres
[N  CLASS REQ2
UNATE DISTUSAL SYSTEM
" Reactor cecelent drain tank RN ASMI VYT OUW : (io) . Yo
Reastor coolant drain taai pump{A) X ASME Il 2 (10) No
Reactoy coolanc drain tani pemp (3) L ASME I1T 3 () Yo
! ,
. . s ! . wrvs wyp e . e . .
Cucnmical drain tank . NXS ASNME VIIT % (10) Yo
hemical drain pump NXS ASME III 3 : (10) Yo .
Lauvndry and het shower tanks NS ASME VIII OUW (19) No
Loundry tank pump : X¥s ASME III 3 (10) Xo
Laundry tank basket strainer XNS T ASME VIII  UW 1) No

S'mp tank : NNS ASME VIII UW (1C) N
Sump tank pump © WS . ASME IIX 3 Qo) No

Waste holdup tank 3 . 3 6)) No~ Nean Nuclear
) vented 2 ol
Vaste evaporater feed pump ASME IIX 5 (GRA No vorT LeaceT
Waste cvaporator packege ASME. ITT 2 (yES) (9} : No Sze 1ote ©
. ASME TII 3 (2sV)° () L
- ASME II1 3 (Pize) (9 P .
Spent resin storage taenk 3 ASMID 11T 3 (%) Xe
Waste condensate tank NS ASME VIII ., UW W, No .
- .‘ A\ “. . N
Waste condensate pumps NS £SME IIZ - 3 (10) No
. Waste gas compressor packape 3 ASYE III 3 (VES) (?) . e See Nete 8
ASNE TIT . 3 (2&0) ()
ASYME 1IT =, 3 (Pioc) {2
Gas decay tarnks 3 ASME III 3 M Yo
Waste filter ) XNS - ASME VIII W (1C. Ye )
. Centairmeat sump pumps XXS None 12 Yo
Pyiregen noanifelid NX\S (6) i1) o
Witvogen manifold . NXS €Y (11} To
NS None - QL) o
2a ASME 11T 2 (M Yo :
NS ARV T 3 e we Tre

T":“.-L-.T. (”.‘,\ S

W
LIt

i
o




10.

L .
. Westinghouse QCS-%£1  and Section 10 of Westinghouse Adﬂirfst tive Sp cif cation

The, explanaticn of terms used cpvent clac lfdcation 1isi zre defined in Section 1l.4.1
Identifjes 5f Inservice Inmspection M Sectis o Al)  ds applicadle. ' .
Clasz Zb when used as sourca cf o fexr Component Cooling System, ctherwise nacn-nuelcar safety
related. .
Storage vessel not exceeding 15 psig znd 200°F to de desigred, fabricated and tested to API 62
API 630 eor AW<A D100. : 4
Safety Class 2b, Gode Class 3 1f not used for recirculatien. .
34
Naticnal Fire Underwriters and Underwriters Laboratery Cexrtification.
ilecessary sexvices required to perxfeorm the safely functicm:
72 Teedwater and controlicd steam bleed
79 Component cooling water
7c¢ Emergercey pover plus cemponent cocling watex
7d  Luergency power . - .
72 Service weater
7 »

Porticns of equ1p ent containing component cocling watex skall be SC-2b, Code Class 3.

. . 3 - & v'} -.?.‘::
Quality Adminiatration: -~ - . © T . . g .

*

13

- “

ALe

xX
Zcu 10 of W Afministrative Specificati

Quality Aéministration: 4

Wostinghouse &éministrative Specificaiion Section-10 ané ASME Codz Insrectica at Securce,

L]

<
-

Westinghouse rights te imspeet, nc Quality Acm*ﬂlstr“-lcn reguired,

Pagse .9

ME Appondix IX with Socn.ty Survey (Imspecticxz check list must be submitted to westinghouse)  zad
tics o
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Notes

1)

2)

3)

4)

5)

6)

This listing defines the safety equipment for the Steam Syatems
Area defined in the ANS criteria, and is typlcal of all ¥ PWR

plants.

Explunetion of terms used in this equipment classification list
is included in Section l.4.l.

Storage vessel not exceeding 15 pmsig and 200°F to be designed,
fabricated and tested to API 620, API 650 or AWWA D100,

National Fire Underwriter= and Underwriters Laboratory Certification,
Interaction of fire prot tion systems and plant equipment should be

considered.
Safety Class 2a where part of containment boundary.

Accepted practices that produce equivalent quality equipment
required by the safety class., ‘

The purchaser must require the manufacturer, through appropriate
ppacifications, to design and fabricate safety equipment within

the franework of a2 controlled quality system, All equipment not

classified is considered to be non-nuclear safety.
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KAPITEL 2
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;.‘.’}i!\ STATENS VATTENFALLSVERK

7 VATTENFALL

2.1.2.

2.1.3,

2.1.4.

2INGHALS 3
FORLAGGNINGSPLATS OCH OMGIVNINGAR

Det tredje aggregatet placeras o:a 300 m stder om de tvd férsta
aggregaten vilka &r under uppfdrande. Det fOrsta aggregatet planeras
tas i kommersiell drift omkring &rsskiftet 1973=74 och aggregat tvi
under juli ménad 1974.

Data rdrande forliggningsplatsen och ‘dess omgivningar har redovisats

i ansdkan om konocession enligt atomenergilagen ingiven den 29 mars
1967 och beviljad av Kungl. Maj:t den 6 juni 1968. Siikerhetsredovis-
ningar har inlidmnats till delegationen fér atomenergifrigor fér de
bdda forsta aggregaten. Delegationen kommer att fortldpande delges
resultat av meteoroclogiska och hydrologiska understkningar pd platsen,

STATIONSOMRADET

Situationsplaner

P4 Sversiktig situationsplan, bilaga 2:1, redovisas anliggningen med
planerade omriden f8r aggregaten tre och fyra, vattenvigar m m liksom
platsen fér de bdda férsta aggregaten. Bilaga 2:2 visar sjidlva stations
omridet med de olika byggnadernas inbtrdes placering.

Stadsplan

Stadsplan har uppridttats for stationsomridue omfattande aggregaten‘
ett t o m fyra. Planen faststdlldes av Kungl. Maj:t den 24,1,.1969.

Byggnadsforbud runt anliggningen

Linsstyrelsen meddelade den 14.11,1968 fsrbud mot viss nybyggnad inom
en del av Vidrdhalvdn, Linsstyrelsens resolution har tidigare redo-
visats for delegationen.

Vattendom

I den av Visterbygdens vattendomstol mzddelade deldomen den 19,2.1969
innefattades dven verkstillighetstillstédnd. Domen Uverklagades av en~
skilda sakigare, Vattentverdomstolen faststdllde deldomen den 16 decem-
ber 1969. Vattendverdomstolens dom Sverklagades och idrendet behandlas
£r nirvarande av Hogsta domstolen. Visterbygdens vattendomstol upp-
skt i sin deldom provning av skumbalkens utférande samt utslipp av
avlioppsvatten f6r aggregat tre och fyra. BEn redovisning i detta hén=~
seende dr for ndrvarande under utarbetande,




2.4

2.5

IIAMN

Vattenfall har av Vigsterbygdens vattendomstol erhdllit tillutdnd

att anligega en hamn vid Bitfjorden alldeles innanfér Videbergs fiske-
hamn, se bilaga 2:1, Hamnen Hr under byggnad och har dimensionerats
5% att reaktortankar och annat skrymmande gods kan tas i land. Den
skall iven anvindas f8r utskeppning av utbriinda briinsleelement m m,
Hamnen har ett vattendjup av c:a 6 m,

MyTWOROLOGT

Klimatologiska undersdkningar péglr avseende nederbdrd, luftiempera-
tur, dimfrekvens etc. Vidare planeras lokalmeteorologiska understk-
ningar att utffras under minst ett ar fore idrifttagning av det

forsta aggregatet.

HYDROLOGI

5MHI utfor hydrologiska undersdkningar med mitningar av vattentempe-
raturen, salthalt och stromningar m m. Statens Naturvirdsverk deltar
iven 1 dessa undersdkningar.

FISKE

Omfattande fiskeribiologiska undersikningar utfores av Statens
Naturvidrdsverk for att faststdlla rddande forhidllanden. Understk-
ningarna kommer Hven att bedrivas sedan kraftstationen tagits i
drifs,
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