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Avskr i f t

T i l l K O N U N G E N

Under åberopaEde av lågen den 1 juni 1956 on r&tt att utvinna atom-
energi m m får Statens Vattenfallsverk hSrmed hoa Eders Kungl.
Maj:t i underdånighet anhålla on tillstånd att på satt, som av

Vattenfall,
angående ansSkan om tilletånd till uppfBrande ooh drift av atomreaktor m m
fcii det tredje aggregatet vid Hinglials kraftetation.



bifogade handlingar nfirmare fraagar, dels uppfSra, innehava ooh
driva en atomreaktor, benämnd Ringhals 3» dels for atomreaktorns
drift förvärva, innehava ooh använda erforderlig mängd uran.
Reaktorn är avset* att i ett tredje aggrega*, till Ringhals kraft-
station utgöra energikälla fSr alstrande av alektrisk kraft.
Avsikten är att aggregatet ska11 ingâ som prodnktionskälla i den
svenska kraftproduktionsapparaten.

Efter uriderh&ndakontakter med delegationens fSr atomenorgifr&gor
reaktorförläggningskosunitte' har Vattenfallsverket meddelats till-
stând att utföra vissa avsnitt av den tekniska beskrivningen pa
engelska.

Vattenfallsverket f&r härjämte enhâlla, att Eder Kungl. Maj:t
matte förklara verket "berättigat att, i den ordning lagen den
12 maj 1̂ 17 om expropriation föreskriver, genom expropriation
med äganderätt förvärva faetigheten Biskopshagen 1:16 samt de
efter verkets tidigare fSrvärv i enskild ägo kvarvarande dalarna
av fastigheterna Biskopshagen 1:5» "'•! oeh 1:20. Omrâdets omfatt-
.ning fraœgâr av bifogade karta samt ingâx helt i den av Edere
Kung-1. Jîajît den 24 januari 19^9 fastställda stadsplanen fBr
delar av Biskopshagen, Skällakra samt Lingome 1 Varberga konmun
(fSrutvarande Tärö konmun) i Hallands län»

Ägare till berörda fastighetsr är:

Biskopshagen 1:3 John Einar Berntsson
Biskopshagen, 450 22 VärSbacka

Biskopshagen 1:7 Karl Oskar Larsson och hans hustru
Linnea
Bi3kopshagen, 430 22 VärÖbacka

Biskopshagen 1:16 Ingvar Karlsson
Biskopshagen, 430 22 Väröbacka

Biskopshagen 1:20 Selaa Alfrida Larsson
och Nils Leonard Larseon
Biskopshagen, 430 22 VärSbacka

Äganderättsbevis och jordregisterutdrag bifogas.

I den av Västerbygdens vattendonstol meddelade deldomen den
19 februari 1969 innefattades även verkställighetstillstand.
Denna del dorn likeon TattenSverdomstolens dorn den 16 december 1969
har överklagats av enskilda sakägare och ärendet behandlas fSr
närvarande av HBgeta domatolen.

Västerbygdens vattendcmstoi uppsköt i sin deldom prSvningen av
skumbalkens slutliga. utformning samt frâgan om tillstand till
utsläpp av avloppsvatten frân aggregat tre ooh fyra« Ea redovis-
ning i detta hänseende är ander atarbstande och kommer att inges
till vattendomstolen under november mânad 1971*



I handläggningen av detta ärende oar deltagit, fSrutom under-
tecknad Generaldirektor, tekniske direkter Wivstad och "byrâ-
chef André, den sistnämnde föredragande.

ünderdanigat

Jonas V ITorrby

Jonas V Norrfcy

Bertil André

Bertil André

Ingvar Wivstad

Ingvar Wivstad

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

r-v.->-'.-.rt of an application "by the Swedish State Power Board

for a permit to construct a nuclear power station designated

•--< Ringhals Power Station, unit 3» Sweden,

":\c rrbation ie to include a presuurized water reactor nuclear

-J •̂••.m" aupply f.ystem furniohed by We3tinghouse Electric

Corporation and IF similar in design concept to several

"rojectf! recently licensed or currently under review by

the Atomic Energy Commincion in the "United States of America.

The nuclear auxiliary systems will be furnished by Westinghouse

Flcctric Corporation and Monitor. The balance of the station

will b« designed and constructed by the Applicant, Swedish

State Power Board,

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

which is the application rating, with an equivalent station net

electrical output of 920 MWe. All safety systems, including

containment and engineered aafety features, are designed and

'̂•'\!>iatr>d for operation at the rated power level,

T;>o remainder of Seotion 1 of this report summarizes the

principal design features and safety criteria of the nuclear

unit.

The reactor coolant system consists 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 a

1.1-1



reactor of the size and type described. Sections 3 and 4

describe the reactor and the reactor coolant system. Section.

5 describes the containment structure and related systems.

Sections 6 through 11 describe the other auxiliary systemn.

Gectiorib 5, 6'j, 7, 8 and 9 include descriptions of the various "

aystemR directly related to safeguards. Section 12 rovisws the

current organisation and technical oompetenoe of the Applicant

and x'rovides preliminary information relating to station

organisation and. personnel training-. Section 1? describes,

in preliminary form, the approach to the subjeot of initial

tpsts and operation by the Applicant. Section 14 relates to

r.afpty evaluation, and summarizes typical analyses which

demonstrate the adequacy of the reactor protection system,

t'.i:-? containment and the engineered safety features.

This report presents descriptive material and analyses of

a preliminary design. As the station design progresses to

a final detailed design, the station description, preximinary

design numbers and the related analyses will be subject to

change and refinement..

1.1.1 Fuel Assembly

The fuel assembly will incorporate the rod cluster control

concept in a canless 15 x 15 fuel and control rod array,

using Inconel spring clip grids to provide support for the

furl rods. Kxtenslve out-of-pile tests have høen performed

on this concept; successful in-pile tests have been performed

in the Saxton reactor! and operating experience has been

obtained in the San Onofre and Conneoticut Yankee plants.

The fuel rod design will use Zircaloy-4 as a olad material,

which has proved succetisful in thft Carolines Virginia T«»t

Reactor and Saxton reactors and Yankee test assemblies, and

in scheduled for eventual use in all Westinghous» reactors

under construction or being currently proposed for construction.

1.1-2

i



Operation at 27835 MWt will yield a maximum steady state

thermal power of 18,8 kw/ft. These values are Justified

by the re salts of in-oore experiments "by Westinghouse

and others at these and higher specific» power ratings.

1.1.? Containmgnt

i
The reactor containment oonoept is baaed upon the use of

a prestressed concrete containment structure. Following

the •oostulated loss-of-coolant accidentf described in

Section 14f the oontainment is depressurized by the use

of redundant spray cooling systems, thereby terminating

outleakage to the environment within. 48 hours after

initiation of the accident.

1.1-5



1.1.3 Conclusions

The pressurized vater reactor unit of the type to be used

at Ringhals possesses inherent stability characteristics

and safety features. These are typified by the Doppler

coefficient effect in the fuel and the barriers against

"issio-n product release. Engineered safety features and

•̂ afefmard systems, such as the safety injection system and

tho containment spray system complement these characteristics.

The Applicant submits thatHinghals can be constructed and

operated without hazard to the general public, because of

the engineered safeguards described l̂ re-in and the analyses

thr.t ensure safety to the public and operating1 personnel.

•^Æ



1.2 SUMMARY - STATION W5&CRIPTIO1T

1,2.1

Ringhals So* 3 incorporates a olosed-eyele pressurized vater nuelear stean
supply system, two tWbine generator», and their necessary auxiliaries.
Radioactive vaste disposal systems, a fuel handling system, and all
auxiliaries» structures, and other on-site facilities required for a
comleto end operabla nuolear pover station are also provided. The general
a^onigemeat of the u&its is shown in the site plan, figure 2:1 asi& the plot
plaii, figure 2 J 2 .

1.3.ML



1.2.2 Site

Bata rorande fBrlitøgBingsplatoen ooh deøs oBfflralngfir har r «dor*, «at«
1 koneessionsansBkan ar den 10 juni 1970. FSrtdragaingar har »kett
inTor reaJctorr^rl%gninff3koou&ittén. Komoittén kommer fortsttttninffflTil»
att deises resultat från pågående und»rsSknl&øar på platMn. 1 arønitt
2 redorisas de tillkommande forhallanden son bedSnes vara ar lntresee.
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1.2O3 Structures

The major structure» w e the reaetor eentfti&nent» Auxiliary building,

fuel building» turbine buildingt «ad service building which includes the

main control area* The general arrangement af the reactor containment,

auxiliary building, and fuel building, shoving typical layouts, are fi

on Pigs. 1.11-1.16, 1.21-1.24 and 1.31-1.32.

The reaetor containment ia a steel-liaed, prestressed. concrete

with a henispherieal done and a flat reinforced concrete foundation mat.

The containment is designed to withstand the internal pressure accompanying

the design basis accident (DBA), 1B virtually le&ktight, and provides

adequate radiation shielding for both normal operation and conditions.

There is no outleakage of activity from the containment structure wher.

it is at subatmospheric pressure»
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1,8,1» Suclear gteaq Suppjly .̂

flit auolear stea» ittpply system eonsints of » prtBiurittd vater reactor,
waetor coolant system, and associated auxiliary systems» The reactor
aeolaat system is arranged as 3 closed reactor coolant loops connected
tø parallel to the reaotor vessel, each containing a reactor coolant
pa®* pip&&St «nd A steam generator» An electrically heated pressurxzer
is sossseeteA to one of the loops»

SS» factor core iaeludef uranium dioxide pellets, enclosed in zircnlcy
tubes with welded end plugs» BJB fuel» The tubes are supported in
assemblies by structures of spring clip grids and suitable end pieces
Step tfc» ŝ jpport of the asBOBftl̂ tl reds and restraint of abnormal axial
aormsat» Tao ssehaniool control rods consist of .clusters of stainless
steel slad absorber rods vhich are guided by tubes located vithin the
fWBl ass^bly. The core eonsistø of those fuel assenblien, loaded in
$ giffereat enrichment regions. New fuel is introduced into the outer

j and is moved inwrd in a preset pattern as determined by the
saaaufaeturer»

•tens generators are vertical U-tuba units containing Inconel tubes.
separating equipment reduces the moisture content of the steam

.85 percent or less»

reaetor coolant pump* are vtrtioal» single stage, centrifugal pumps
«quipped vith controlled leakage shaft seals*

l"

; r Sfarøløa? auxiliary system» are pro*"".<flff'.*. to perform the following functions:

: ; Accommodate reactor coolant system water requirements
I , Purify reactor coolant watar

Introduce ohonioals for corrosion inhibition
Introduce a&d remove chemicals for reactivity control
Cool system components
Remove residual heat during a portion of the reactor

cooling period, and aloo when the reactor is shut down
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1.2.6

Ttw toflfelM i t • ttftdm-ooapowd, six-flov, 9000 rje unit. Two
joittwrt ftpnmibmNMlMftttrt ti» «apleytd to dry «ad superheat the «tee»
betvM» «1M bisk «ad løv pr*trar« ctacat of th» « i t . lh* tvts»bin«-«tn»r*tor
jllmt t w Mttpt 9tåiflMU l o u *f txteraftl tltetriort load Vithout -tttrtine .
trip «rt «itkoiit t«wia« • MMto# trip. , - -;

A iinsl*-pM«« «Mtrating, mrfMO eondtnttr imtalled in three sections,
two 100 pororat design otpaeity »ttoa i t »ir «jøetors» three 50 percent
dasifB oagMitgr eoadraMt* p»p»t three 50 percent design capacity stean
gtotrdor ffcod ptaqpt» thr«* auxiliary feed pwap», and five stages of feed-
vater beat&&g are
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1.2.9 Eleotrical Systems

The two main generators are each a ?000 rpm, 21.3 kV, 3 phase, 50 Hz,

water-inners-oooled unit. For each generator a main step-up transformer

is provided to deliver power to the 400 kV switohyard.

The station service system consists of auxiliary transformers, 6.6 kV

and 500 V switchgear and tosses, 500 V motor control centers, 220 V AC

vital buB, and 110 V and 24 V DC batteries and equipment. The normal

source of station service power during plant operation is obtained

from the tvo main generators. Power required during plant startupf
shutdown and after reactor trip is supplied from 400 kV switchyard

via the two main transformers.

In the event of complete loss of this normal 400 kV souroe, a reserve

source also is available from a separate 70 kV line and switchyard via

a 70/6;6 kV step-down transformer*

Four diesel engine driven generators 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-eoolant accident.

1.2.9-1
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i 1.2.10 BMineered Safeguards Systems
i ^ ' ' "
i

The engineered safeguards systems have sufficient redundancy and
; of eompoacnte and power sources, such that, under the conditions n«* t.h«* DRA,

the systems can, even vhen operating vith partial effectiveness*, «wiintntn
1 the integrity of the containment and hold the exposure to thr public within
i the criteria suggested in 10CTO100,
i . i •

! The systems are summarized belovr

| 1. The steel-lined concrete containment structurs provides a highly
reliable barrier against the escape of radioactivity vhen the contninment

! is at or above atmospheric pressure. The structure and all penetrations,
i including access openings and ventilation ducts, are of proven design.

I
1 2. The safety injection system provides borated vater to cool the
| C O M by the injection of this vater into the reactor coolant loom-., by
|l operation of the accumulators and by the safety injection pumps in major

losa-of-eoolant accidents.

| 3* The containment sprey system provides sprays of borated vater
to the containment atmosphere» Following the DBA, the containment pressure
is rapidly reduced to atmospheric pressure by the containment spray system,
thereby positively terminating leakage to the atmosphere*

L.2ilp-1





CBNÄRA1 CRITBRÏA

The design of the Ringhala Pover Staiioh meets thé intent of

the criteria as expressed within this section. Following

this text of each oriterion is a trief dieeusslon specific

to that orit«rion.

Group and: title

Introduetioftt

. I» Over&H plant reqtii:r#öi©ntet

Quality Standards 3.

Performance Standards . 2

Fire Protection 3

Sharing of Sjmtems 4

Seoorda Ro^uirementa 5

II» Pï-oteotiôn V touîtiï»le f is*$ô« .f3f<jd^öt loââfiétèt
Reactor Cose Design 6

SUKSSesslöa of Vo**? tràiyïllikvivfia "

Overall ?owe3? Coèff io l int . $

Seaotor Cöelan* î'rosaure BoiÄttdisjf 9

Containaent IÖ

III* UvclBar and i»d,iation oontifôlé*

Control Sou« i l

Instrum«tit«,ti<»n and Cofttï-ol Syiiftttf ' 12

Keutan Thrown* Monitors and Conts-ols 13

Core Prcrt#ction Systeme 14

Engineered Safety î'eatufi* ftrttêotion SyAiéws 15

Monitoring Haaotor Coolant Pressure Boundary lé

Monitoring Radioaoiivity Releasis 17
Monitoring Fuel and Mat* Stera^* 18



ill

Croup and title Criterion
JJo.

IV. Reliability and testability of
protection-systems*
Protection Systems Reliability 19

Protection Systems Redundancy and
Independence 20
Single Failure Definition 21
Separation of Protection and Control
Instrumentation Systems 22

Protections Against Multiple Disability

for Protection Systems 23

Staergency Power for Protection Systems 24

Demonstration of Functional Operabillty

of Projection Systems , 25

Protection Systems Fail-Safe Design 26

V. Reactivity eontrol»

Redundancy of Reactivity Control 27

Reactivity Hot Shutdown Capability 28

Reactivity Shutdown Capaoility 29

Reactivity Holddown Capacility 30

Reactivity Control Systems Malfunction 31

Masisus Reactivity Worth of Control Rods 32

VI. Reactor coolant pressure boundary*

Reactor Coolant Pressure Boundary
Capability . 33
Reactor Coolant Pressure Boundary
Rapid Propagation Failure Prevention 34
Reactor Coolant Pressure Boundary
Brittle Fracture Prevention " 35
Reactor Coolant Pressure Boundary
Surveillance . 36

VII» Engineered aafety features
A. General requirements for engineered

safety features*
Engineered Safety Features Basis
for Design i! . : 37
Reliability and Testability of
Engineered Safety Features 38
Smerganoy Power for Engin«tr«d
Safety Features 39

UiL. 1.3-1.a
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Group and title Criterion
No.

Missile Proteotion 40

i :| Engineered Safety Features
j Performance Capability 41

| i Engineered Safety Features

, I Components Capability 42

| j Accident Aggravation Prevention 43

' i B. Emergency oor-e cooling systems t
. Emergency Core Cooling Systems
i Capability 44

Inspection of Emergency Core
Cooling Systems 45
Testing of Emergency Core

\i Cooling Systems Components 46
] Testing of Emergency Core
I Cooling Systems 47
j Testing of Operational Sequence

71 "\ of Emergency Core Cooling Systems 48

C. Containments

Containment Design Basis 49

i DT Requirement for Containment
.teterlal 50

i Reactor Coolant Pressure

A Boundary Outside Containment 51

Containment Heat Removal Systems 52

Containment Isolation Valves 53

i Containment Leakage Bate Testing 54
j
J Containment Periodic Leakage
I Rate Testing 55

Provisions f01* Testing of
Penetrations 56
Provisions for Testing of Isolation
Valves 57

D. Containment pressure-reducing systemet
Inspection of Containment Pressure-
Reducing Systems 58
Testing of Containment Pressure-
Reducing Systems 59
Testing of Containment Spray Systems 60
Testing of Operational Sequence of
Containment Preoauxe-Heduoing Systems 61

1.3-1



Croup and title Criterion
No.

B. Air oleanup systemsi

Inspection of Air Cleanup Systems 62

Testing of Air Cleanup Systems
Components , 63

Testing of Air Cleanup Systems 64

Testing of Operational Sequence

of Air Cleanup Systems 65

VIII• Fuel and waste storage systemet

Prevention of Fuel Storage Critical!ty 66

Fuel and Waste Storage Decay Heat 67

Fuel and Vaste Storage Radiation
Shielding 63
Protection Against Radioactivity
Release from Spent Fuel and
Waste Storage 69

IX. Plant effluents*

Control of Releases of Radioaotivity
to the Environment 70

1.3-1 0



Quality Standards (Criterion 1)

Those systems and components of reaotor facilities whioh are

essential to the prevention of aooidents whioh oould affeot j

the public health and safety or to mitigation of their

consequenoes shall be identified and then designed, fabricated,

and erected to quality standards that reflect the importanoe j

of the safety function to be performed. Where generally < :

recognized oodes or standards on design, materials, fabrication, j

and inspection are used, they shall be identified. Where i'
r

adherence to such oodes or standards does not suffice to assure !

a quality produot in keeping with the safety function, they

shall be supplemented or modified as neoessary. Quality

assurance programs, test procedures, and inspection acceptance

levels to be used shall be identified. A showing of sufficiency j ;
and applicability of oodes, standards, quality assurance programs, j

test procedures, and inspection aoceptance levels used is j >

required. ]
i I '

See Reply to Criterion 2 • !
I1

Performance Standards (Criterion 2; 1

Those systems and components of reactor facilities whioh are

essential to the prevention of aooidents whioh could affect !<;fj

the public health and safety or to mitigation of their ,j

consequenoes shall be designed, fabrioated, and erected to |;|

performance standards that will enable the facility to withstand, ^I

without loss of the capability to protect the publio, the |;

additional foroes that might be imposed by natural phenomena | ij

suoh as earthquakes, tornadoes, flooding conditions, winds* ioe, , >

and other local site effects. The design bases so established , j

shall reflect: (a) appropriated consideration of the most

severe of these natural phenomena that have been recorded for

the site and the surrounding area and (b) an appropriate margin -

for withstanding foroes greater than those recorded to reflect

uncertainties standing foroes greater than those recorded to

reflect uncertainties about the historical data and their *.

suitability as a basis for design*

•• • , 1 . 3 - 2



Reply;

Those futurti of reaotor faeilititt whioh art essential to tht
prevention of aooideatt whioh oould «ffeot the publlo health and
safety or to th« Mitigation of their oons^quenaes art designed,
fabricated, «ad sreeted tot

(a) Quality standards that rtfltot tht iaportaiae© of tht
safety f «notion *S© be performed. Approved design codes
are used when appropriate to the nuclear application.

(b) Performance standards that enable th« faeility to withstand»
without loss of the oapability to prsteot the public, the
additional f07903 imposed by the aoet severe flooding
conditions, winds, ?.ce, or other natural phenomena
charaettriitic of tht proposed site*

yeaturcs of the facility essential to accident prevention and
mitigation of aocident prevention «ad mitigation of accident
eonse^uenoes ave the design of tht futl, reabtor coolant and
containaent barriersj tbe controls and emergency cooling systeas
whose fuaotlon is to aaiatain the tategrity of these three b**yitr*j
systems which deprttsurise the containment^ power supplies and
essential serviett to tht abort ftaturtsj tad the components
employed to convey tad «tore andloaetivt wastes tad spent reaotor
fuel safety.

Tht futl assembly r^d dtfign oonsldtw tht effect oa the Ziroaloy
oladdiag of lateraal fission prun pressure buildup, theraftl expansion,
and fabriofttien variations, flort dtslgA conaitioas and bladdiag
material speoifloatioa «re sdtcttd to limit hydrogen absorption'
during oore life to levels which will not affeet fuel oladUing
integrity. To tnsurt high quidity, futl rod material it subjected
to oheaioal analytis and teanllt tests, aad tht rods rtotlvt
dimeational inspection, X»ray of welds, ultraeonio tests, aad
helium leak tests.

1 •':'



?a-rtioular eapbaela la plaoed O B «fa» asauranoe of quality «C.
each reactor vooael to obtain aaterial whoaa propertie* ara
uniformly within toleranoee «pproprUtt to tbt application of tha
design, owthoda of the applicable cede. She fatlgu* usage factor»
derired from an u m u M d number of «htaRMX ojrolo whloh 1«

nor* than four tiaac th« auab«r of m o b oarol««
i« leaa than that *t «hlph pvop«fintlon of

defects would ooour»

design aargls and aat«:rl»X «ttrr«lll«aoe «øs«r« that « M h T««O«1 it
vell «ithla the duotil» s^s^e of toapexftttut» irtiea re»sel
are abore 10»000 pal* She «lae of ,*!!• reftotor T»ø«els

is within th« r»ng« of prøfløvm «p«rlonoo of th# T»«»«1 ,
rr.a,n-iiâ -,v.T9r and of the aooXtar w i t designer, lurther dlaoutalon
of quality assurance is. the reaotor TesasICf tneludiag the use of
vessel irradiation t*«t «peolaen»» is siren la Stetlon 4«

Rcastor eoatainment . have sufficieixt capacity

to accept without exceeding yield «treoeaa a ooabinatlon of normal
operating load», functional loadi du« to hypotaetioal inold«nt» and
the loacy.nsa lmpoaed by the mrlMBW «led relooity* The eaergenoy

power souroea are not aubjeot to interruption due to
flood*t or to diaturbaaott on tht exttraal power

eyatea. Tower cabling» mtorr. and other equipment
for operation of the engineered ^^jTeguarda are suitably

protected againat the effeota of the hypo^o^loallnoldent, and
of ssTere external weather oondltionsf ec ^^^lloable, to obtain
a hifcii degree of oonfldenoe in the oper«"3>V3.î v of these ay sterna
should they be requirad.
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The røførøneø øøotlonø art nø follow i

Søetion fitlø Søatlon

S&glaøøvød Saføtjr Vøaturøø 6
Xnøtrumøntatlon and Control 7
Electrical Systems 8

Auxiliary and Saargenoy Syøtønø 9

'•faste Disposal and Radiation Protection System 11
FSrlSggnlngsplats oeh omglvnlngar 2
Heaetor 3
Reactor Coolant Syøtom 4
Contaixsaønt Syøtøm 5

1.3-5



Fire Pro^etlon (Cr^taglen S)

She reactor faci l i ty afeall *• dcsigaed ( l ) to «iaiaHe
of event» sue» «a fives «ad explosions «nd (2) to

« » potential effeots of mxoh. wrm%» t© Mf«tgr.
«ad fir* r»84et«at mterlAls aJuttJ, bø

throughout th« ftielllty, pertlsmlarljr In ar«ae
critical porticos of the ffaolllty vueh «a oont»lnwmt,

control room, snd ootspoiMats of «ac&M»ra4 øaføtgr føaturos»
Replay;

?ire«9 or «cplo«ion« oeowrlag «lth&» the reootor faoil lty «rt
beoftuse o2 l»h«r«at føatnrce lp.: tho «tmtloa

The coat«lm«it ead oth«r «trttctttres are of
coBstxwUoA ooataiBiag aostly fire resleteat
Atmospheric eoadltloas laside tht coatGlaasnt «re of A

aature.

ooati»! room 1« of aoacombuøtlWe oozwtmetlottv leolated
froze surrounding areas Ugr heaty oonoret? fjhleldlag» 9hc oontrol
room atmosphere i* not «qploelre «ad aalatolnøA «aAer posltlre
pressure by it* air ooadltloalnf

The refereaee seotioas are as follows:

Beaotor ' . - 5
Reactor Coolant System 4
Coataiaaeat System 9

aad ^&ors*æy 8jysts»æ S
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S h a r i n g o f S y s t e a s ( C r i t e r i o n A) --'^•;'•'• •'•'••'•*-'•-'...•-"'

Reaot»r fac i l i t ies «tell'ttot store «ystei* or donpohente unless it
i s shown that safety i s not impaired "by tli» sharing.

The It *• followit

Sltle

Introduction and Sugouergr

Reeopde (griterion 5)

Records of th» design» fabrication, «id construction of essential

components of the plant snail be aaintalnsd by the reactor

operator or under its- control throughout the life of the reactor.

R e p l y t . . . . • • ; . •" ' ' " ;

Reoords of design, f*brieation and eonstruotion Of essential

components are maintained during the life of the reactcr and are

available*



Reactor Core Pesten (Criterion 6) .....

The reactor core with Its related foatxol* sad protfotion systeas
shall be designed to funotlon throughout it* design lifetime
without exceeding acceptable fuel daasgo Halts which have been
stipulated and justified. 5Phe oox* and rtlatfd auxiliary sjr»tt» a

designs shall provide this integrity under all expected conditions
of normal operation with appropriate margins for uncertainties
and for specified transient situations whioh oan be anticipated.

The reactor core with its related control and protection system
is designed to function throughout its design lifetime without
exceeding acceptable fuel damage limits» The oore design» together
with reliable process and decay heat removal systems, provides for
this capability under all expected condition» of normal operation
with appropriate margins for uncertainties and anticipated transient
situations, including the effect* of< the loss of reaotor ooolant
flow, trip of the turbine-generator,loss of normal feedwater and
loss of all off-site power*
Hejly,»

The reactor control and protection instrumentation is designed to
actuate a reactor trip far any anticipated combination of station
conditions when necessary to ensure a minimum departure from
nucleate boiling (MB) ratio equal to or greater than 1*30 and fuel
center temperatures below the Belting point of UDO.

Referenoe sections are as follows»

Sectlon.Title Station
Reactor 3
Instrumentation and Control 7
Safety Analysis H
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of Power Vacillation^.(Criterion 7)

The design of the reactor oore with its related controls and

protection systems shall ensure that power oscillations, the

nagnitude of which could cause damage in excess of acceptable fuel

limits, are not possible or oan be readily suppressed*

Reply;
The de~:'.£R of *he reactor core and related protection systems

ensure.? that power oscillation» which could cause fuel damage in

excess of acceptable limit? ars not possible or can be readily

suppressed.

The potential for possible spatial oscillations of power distribution
for thi3 core will be reviewed as part of the core stability evalua-
tl, x efforts. Part length control rods

are provided to suppress, these oscillations If they occur. Out-of-

core instrumentation is provided to obtain necessary information

concerning axial and azimuthal distributions* This instrumentation

is adequate to enable the operator to monitor and control xenon

induced oscillations. Based on the deviations detected by the long

ion chambers, provisions in the reactor control and protection system

reduce trip set-points and if x«eessary initiate load cut baok, to

maintain margin to M B as a result of these potential oscillations

in porer distribution. In-core Instrumentation is used to periodi-

cally calibrate and verify the information provided by the out-of-

core instrumentation.

The reference sections are as followst

Seotlon Title

Reactor

Instrumentation and Control

Section

3

7

1.3-9



Overall Power,Coefficient. iir(iCri_trf>g3,p;nrr8i)

The reactor shall be designed to that the overall power
coefficient in the power operating range shall not be positive.

Reply:

(statement of compliance with understanding of intent only)
?&« overall power coefficient Is negative wider ;normal operating
conditions throughout core life.

l

The reference section is as follows:

Sect ion _Titie Section

Reactor 3 • '

1.3-10 I
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Reactor Coolant Pressure Boundary (Criterion 9)

The reactor coolant pressure boundary shall be designed, fabricated

and constructed so as to hare an exceedingly low probability of

gross rupture or significant uncontrolled leakage throughout its

design lifetime.

He pl.V i

The Reactor Coolant System (RCS) 1 A conjunction with its control

and protectire prorlsions Is designed to accommodate the system

pressures and temperatures attained under all expected modes! of

station operation or anticipated system interactions, and maintain

the stresses within applicable code stress limits.

Fabrication of the components which constitute the pressure

retaining boundary of the SOS is oarried out in strict accordance

with the applicable codes. In addition, there are areas where equipment

specifications for SCS components go beyond the applicable codes.

The materials of construction of the pressure retaining boundary

of the HCS are protected by control of coolant chemistry from

corrosion phenomena which might otherwise reduoe the system

structural Integrity during its serrioe lifetime.

The reference section Is as follows:

Section Title Section ! !

Reactor Coolant System 4 : i !

'•i



Containment (Criterion 10)

>.«nw>ftt shall be provided. The eontalnment structure shall

bo designed to sustain the Initial effeots of gross equipment

failures, such as a large ooolant boundary break, without loss

of required integrity and, together with other engineered safety

.*-•.•?.-tur̂. as may be accessary, to retain for as long as the

situation requires the functional capability to protect the

public»

A prestressed concrete, steel-lined containment structure, is

?ro--r?.d<vi, which encloses the entire reactor coolant system. It

x<? c^igned to sustain. n»ithout loss of required integrity, all

?ffec;c! -•? gross e^uiproent failures up to and Including the

rupture of the largest pipe in the reactor coolant system.

Engineered Safety Features, conprlsing Emergency Core Cooling

Systems and Containment Spray Systems, then serve to cool the

reactor core and return the containment to depressurlzed condition

and maintain it at approximately atmospheric pressure for as long

as the situation requires. The Containment and its associated

Sngiao'-.-d Safety ?eatures, therefore, mast the required

funetio-val capability of protecting the public from the

of gross equipment failures.

The reference sections are as follows:

SectIon, Title
Containment System
Engineered Safeguards

Section
5
6

'i3"12



i

Control Roo*i (Criterion 11)

The facility shall be provided with a control room from which

actions to maintain safe operational status of the plant Qan be

controlled* Adequate radiation proteotion shall be provided to

permit access, even under accident conditions, to equipment in

~he control room or other areas as neeessaxy to shut down and

maintain safe control of the facility without radiation exposures

of personnel in excess of 10 C?H 20 limits. It shall be possible

to shut the reactor down and maintain it in a safe condition if

access to the control room is lost due to fire or other cause.

Reply;

The control room is located at grade level in the service building.

All safety related swltchgear, motor generator Bets, auxiliary

instrument areas, battery rooms, and communications equipment are

located in the basement of the service building. Emergency air- ! j

conditioning equipment is provided within the envelope of the :

shielded control room and associated portions of the basement. {

The control room is provided «i.th the switchyard control panel.

electrical recording panels, DC distribution panels, and a

control psael for operation of the dieeel-generator system* The

control panels contain those instrument» and oontrolB necessary

for operation of the station functions, «uoh as the reector and

its auxiliary systems, turbine-generator, and the steam and power

conversion systems. Selection of loading from the various station

electrioal distribution boards, suoh as the start-up boards,

shutdown boards, and motor control oenters, is accomplished from

the station control panels.

The control room is continuously occupied by qualified operating

personnel under all operating and accident conditions.

1.3-13



The reference sections are as follows:

Section Title Section

Instrumentation and Control 7
Auxiliary and Emergency Systems S

Instrumentation and Control Syjetema (Criterion 1g)

Instrumentation and controls shall be provided as required to

monitor and maintain within prescribed operating ranges essential

reactor facility operating variables.

inst.rvj?/vntation and controls essential to aroid undue risk to

the health and safety of the public, are provided to monitor and

maintain neutron .flux, primary coolant pressure» tesgjerature, and

control rod positions within prescribed operating ranges.

The nonnuelear regulating process and containment instrumentation

measures temperatures, pressure, flow, and levels in the HCS, Steam

Systeær- Containment and other Auxiliary Systems. Process variables

required on a continuous basis for. the startup, operation, and

shutdown of the station are indicated, recorded, and controlled

from the control room into which access is supervised. The quantity

and types of process instrumentation provides ensure safe sad

orderly operation of all systems and processes over the full operat-

ing range of the station.

Reference sections are as follows*

Section Title

Engineered .Safeguards

Instrumentation and Control

Section

6

7

1i!F5-H



Fiaglon Process Monitoge and^Controls (Oriterion

Means shall be proTided for monitoring or otherwise measuring and

maintaining control over th« fission process throughout core life

under all conditions that can reasonably be anticipated to cause

Tariations in reactivity of the core.

The Nuclear Instrumentation System is provided to monitor the

reactor power from source range through! the Intermediate range and

power range up to 120 percent of full power. The system provides

indication, control and alarm signals for reactor operation

protection.
and

The operational status of the reactor is monitored from the control

room. When the reactor is su.beritical, the relative reactivity

statue ia continuously monitored and Indicated by proportional

counters located in Instrument wells in the primary shield adjacent

to the reactor vessel. Two source-detector channels are provided

for supplying information on multiplication while the reactor is

subcrltieal. A reactor trip Is actuated from either channel if the

neutron flux level becomes excessive.

When the reactor is critical, mans for showing the relative re-

activity status of the reaotor is provided by control bank positions

displayed in the control room. The position of the control banks is

directly related to the reactivity status of the reaotor 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 reactor. Periodic sampling to

determine the boric aoid concentration provides a long term means

of following reactivity status.

The reference seotlon is as follows:

Section title Seotlon
Instrumentation and Control 7
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gô ..?roteetiion.rSyiBi;[eBtBr.i .(Oriterioa 14)

Core protection systems, together with awociated equipment,

shall be designed to prerent or to suppress condition» that

could result in exceeding acceptable fuel damage limits.

Reply;

The reactor protection system receive* from station instrumentation,

signal? which are indicative of an approach to an lunaaf© operating

condition, actuates alarms, prevents control rod motion, initiates

load cutback, and/or opens the reactor trip breakers causing the

insertion of the Hod Cluster Control (RCC) assemblies depending on

the severity of the condition. The allotfable operating range within

reactor trip settinge includes combinations of power, temperature

and pressure which will not result in the occurrence of DNB with all

reactor coolant pumps in operation*

Th-3 reference section is as follows:

Section Title
Instrumentation and Control

Section

7
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Engineered Safety ?eatvtres_.Protectionii3ly8tenm i (Criterion 15)

Protection systems shall be provided for sensing accident situations
and Initiating the operation of necessary engineered safety features.
Re-ply:

Instrumentation and controls provided for the protective systems are
designed to trip the reactor when necessary to prevent or limit
fission product release f rora the core and to Unit energy release;

i
to signal closure of containment Isolation valves; and to oontrol

the operation of engineered safety features equipment.

Additional tripping functions such as a high presauriaer pressure

trip» low pressurizer pressure trip, high preseuriaer mter level

trip? lose of flow trip, steam and feedwater flow mismatch trip,

steam generator low-low røtor level trip, turbine trip, safety

injection trip, nuclear source and intermediate range trips, and

manual trip are provided to back up the primary tripping functions

for specific accident conditions and mechanical failures.

The passive accumulators of the Emergency Core Cooling System (BCCS)

do not require signal or power sources to perform their function*

2he actuation of the active portion of the ECCS is obtained from

redundant low pressurizer pressure In coincidence with low

pressurizer mater level.

The Containment Isolation System provides the means of Isolating

the various pipes passing through the containment mils as required

to prevent the release of radioactivity to the outside environment

in the eve;at of a loss-of-coolant accident (1OCA). The. actuation of

the containment isolation is by eolnoident and redundant containment

high pressure signals, or by coincident pressuri2cr low level and

low pressure signals.

Heferenee sections are as followss

Section Title Section
I

Reactor 3
Engineered Safeguards 6 J
Auxiliary and Emergency Systems 9 :
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l i
il •'

•:orn tor\rg Reactor Cool ant Pressure Boundary (Criterion 16)

r-f.Tinr; r'rifiV bo nrov*.fJcfj ror monitoring the reactor coolant

r)r!'2.'iiiri; boundary l»o fo toet

(oi..-ihf>m»Tii. of eomr>.H'uH««j with undorstaniHng of Intent on ly ) .

• '.nn:- o'" 'jo'.<%ct?",'< .I'-M^.'i/;'- from the Eonetor Coolnnt; Synl-t-in la

T)fovide.i b,y m';.*«!i;.riri{', '.hr- •vLrboyne a c t i v i t y and humid' ty o!"

f-vjritiin-Ktsnt and •Jwiictti,' n/j chanfle-^ in makeup Tequiromonlj; aruf

CO.M ! ••rlr"n'»n I; furrtn '! fiVtJ1.».

?he rer^rcico seefcion in as fo l lows:

Sect ion
Coolant System

1.3-18.
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Monitorine Radioactive Releases (Criterion 17,)

Means shall be provided for monitoring the containment atmosphere, the

facility effluent discharge paths, and the facility environs for

radioactivity that could be released from normal operations, from

anticipated transients, and fron aocident conditions.

Reply;

The containment atmosphere is continually monitored during normal and

transient station operations, using the j containment particulate and

gas monitors. In the event of accident conditions, samples of the

containment atmosphere are obtained via a bypass sample line

arrangement to provide data of existing airborne radioactive

concentrations within the containment. Radioactivity levels

contained in the facility effluent discharge paths and In the environs

are continually monitored during normal and accident conditions by ,f
, -I

the station radiation monitoring systems and by the radiological
safety program for this facility as described in Section 11 .2,

"Process Radiation Monitoring", and Section 11.3, "Radiation

Protection"of the Preliminary Safety Analysis Report.

The reference seotion is as follows:

Section gitle Section
' :; i : p

Waste Disposal and Radiation Protection System 11
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Monitoring ?uel and„Waste Storage (Criterion 18)

Monitoring anaalarm instrumentation «ball At provided for fuel

and waste storage and handling area* for condition» that might

contribute to loss of continuity in deoay heat removal and to

radiation exposures.

Reply:

The spent fuel pool is continuously monitored for water temperature.

The temperature is displayed in the control room «here an audible

?.larm sounds, should the water temperature inorease above a preset

level. The radiation level abore the spent fuel pool is continuously

monitored by a radiation detector mounted on the fuel pit bridge. A

dose rate in excess of a preset level initiates an audible and visible

alarra. locally and in the control room. Continuous surveillance of

radiation levels in the mate storage and handling areas is maintained

by an appropriately mounted radiation detector* Badiation levels in

excess of preset levels initiate audio and visual alarms locally and

in the control room.

The reference sections are as follows»

Section. Titlfi Section
Auxiliary and Emergency Systems 9

Waste Disposal and Radiation Protection 11
System
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1.5-9

Protection System» Reliability fCriterion 19)

Protection systems «hall be designed for high functional reliability
and la-service testability necessary to avoid undue risk to the
health and safety of the public.

Reply:

The reactors use the Westinghouse aagaetlo-type control rod drire
mechanisms (CHTM) which are similar to those used In the San Onofre,
Indian Point and Connecticut Yankee stations. Upon a loss of

I j

power to the coils» the full length SOC i assembly is released and
falls by gravity into the core.

All reactor protection channels are supplied iflth sufficient re-
dundancy to provide the capability for channel calibration and test
at power* Bypass removal of one trip circuit is accomplished by
placing that circuit in a half-tripped mode» i.e., a two-out-of-
three circuit becomes a one-out-of-two circuit. Testing does
not trip the system unless a trip oonditloa exists in a concurrent
channel. Reliability and independence are obtained by redundancy
within each tripping function.

The reference sections are as follows:

Section Title Sootfon
Seaotor 3
Instrumentation and Control 7
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1.3-10

Protection Systems Redundancy and Independence (Criterion _2Q)_

Redundancy and independence designed into protection systems «hall
be sufficient to assure that no single failure or removal from
service of any component or channel of sue» a system will result
in loss of the protection function. The redundancy provided
shall Include, as a minimum two channels of protection for each
protection funetlon to be served*

Reply: I j

The Reactor Protection System is designed In accordance with the
applicable criteria for standard» for JJuclear Power Plant Pro*
tection Systems.

Two reactor trip breakers are provided to Interrupt power to the
rod drive mechanisms. The breaker m i n contacts are connected in
series with the mechanism, coils* Opening either breaker interrupt* j
power -to all mechanisms causing them to release all full length j
rods to fall by gravity into the core. Eaoh breaker is opened
through an undervoltage trip coil. Each protection channel actuates
one reactor trip breaker undervoltage trip coil» The protection j
system ~«J thus inherently safe in the event of a loss of rod control i
power.

..... i
The initiation of the engineered safety features provided for LOCA )
(e.g. BCCS pumps, and containment cooling systems) is accomplished
from redundant signals derived from HCS and containment instrumenta- {
tion. Channel independence is carried throughout the system from j
the sensors to the output relays including the power supplies for
the channels* I

Reference sections is as follow*;
Section Title Section

Instrumentation and Control 7
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Single ftti:,ure Definition (Criterion 21)

Multiple failures resulting from a single erent shall be treated
as a single failure*

Reply*

Subsequent ooeurrenoes resulting fro» an initial failure are treated
as part of the Initial erent. and analysis treats the entire
occurrence as a single failure*

The reference section Is as followsi

Section Title
Safety Analysis
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Separation of Protection and Coatvol^InatrmMtftatlon,

(Criterion 22)

Protection systems shall be separated fron control Instrumentation

ejretemB to the extent that failure or removal from servioe of

any control instrumentation system component or ohannel. or

of those common to control instrumentation and protection oirouitry,

leaves intact a system satisfying all requirements for the proteotion

channels.

Reply:

(statement of compliance with understanding of intent only) •

Protection and control channels In the facility protection systems

will be designed in accordance with the applicable standard

Nuclear Power Plant Protection Systems*

I

The coincident trip philosophy will also be employed to prerent

a single failure from causing a spurious trip or from defeating

the function of any channel*

3ach reactor trip circuit is designed so that the trip aoours

upon deenerglzation of the olrouit} and open circuit or loss

of power to a channel will, therefore, result in that channel

gozntf into its trip mode. Redundancy within each ohannel provides

reliability and independence of operation* Ohannel 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 both a control and protection

c-ttannol. Both functions are fully isolated in the remainder

of the channel, control being derived from the primary safety

signal path through an isolation amplifier* As such, a failure

in the control oirouitry does not adversely affeot the safety

channel.

The reference section is as follows»

Section Title

Instrumentation and Control
Seotlon
7
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Protection AgalnttrMult^>lt fllsafeAlltar for Protection Systems
(Criterion 23)

The effect» of adrerse conditions to which redundant ohannelt or
protection systems night be exposed in oommon. either under normal
eonditione or those of an accident, «hall not result in loss of
the protection funotion.

Reply»

The components of the protection system are designed and arranged
so that the mechanical and thermal environment accompanying any
emergency situation in which the components are required to funotion
does not interfere with that function*

The reference section lø as follows.

Section Title Section
Instrumentation and Control 7

r. I
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1.3-U

Baerqency Powr for Protective System (Or^terioa 24) ;

I
In the eveat of loss of all off-site power» sufficient alternate

sources of power shall be provided to permit the required functioning \

o? the protective systems. |

Replyt . 1

The reactor protective instrumentation i» powered from a 120 V AC I

vital bus which provides uninterrupted power fron two 100 percent

capacity, single phase» static inverters» each of which is connected

to one of the station battery systems. The emergency on-aite power \

required to operate protection systems equipment ia supplied by four j

50 percent capacity diesel generators* j

She reference section is as follows:

i
Section Title Section -j

Electrical Systems 8 I
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(Criterion 25)
:, x •' -*- -.-. ,„ .. .

XMUM ahaU be includedfor suitableteatlag of fee aotire
ooapoaeat» of proteotloa srstoa* i*i lo tt* rtaator i» i»
to dotoraiao i f faJLlttrt or let* of radundaaoy ha« oaowMd*
Reply:
Saob protoetioa ohaanel 4a serrloe at power i t oapabl« of being
calibrated «ad tripped todopeadtaifly by JKtaulated signals for test
purposes to verify i t s operatloa* ®A» laoludeo a oheokiag through
to the trip breakers; naiob toolvide» the trip logic* Shu», the
operability of eaob trip ohuaol o n be deteralaed ooaTeaieatl/ sad
without anbieuity. , f

Sac rofereaoe seotioa i s «a followsi

Sgotioa title
«ad Coatrol

•I» '



1.3-16

Protection >..f ":*.

The protection systea» «hall be designed to fa l l Into the safe
state or Into * state established M « o l « « » « Ott • 1«fln»d b»»i«
if condition* suoh as daeooaaeetion ©f tht system, lost of energy

(e.g. , ©leetrieal power, instrument air), or adverse «viroaatnts
(*.«., extreme heat or cold» firt» otea», or water) art experienced.

H e p l y : • ' . ' ' ' ' • ' ' • • • ' • - > • • • - • > < * '• •• ••--

Bach reactor (trip'olrouit i t dt«i«atd 00 that U*lp oooura * t «
circuit i s dt-tntrgistd; aa op«a «iroult or lo«» of ohaaatl ^
power therefore oatuiot tht tytt«* to go i»to i t s teip nodt. la
a two-out-of-three oiroui-fc, tJi# tare» «aaan«l« ar« equipped
separate primary «eatort and ta«ih oaaanel i s «&«rgi«ad from two .
independent eXeetrioal tests* Xailurs to d«**&erglee wbaa required
in a mode of nalfuaotioa that afft«t» onV oat Ohaaatl. Tat trip .
signal fur&iaatd 197 the two rtmislng oiwumtls i s unimpaired ia, this
eveat. •'• . '•;•' .-.'• - -t £.._

r

The signal for ooataiaasat isolation is dtrtloptd from a two-out-of-
three circuit ia ifcioh eaoh eaanMl is esparutt sad iadoptadtat
and wbi-H eigaals for ooataiaatnt isolation upon loss of power.
The failure of any ohanatl to dt-tntrgi»t wata required does not
interfere with tht proper fuaotioaiaf of the isolation oirouit.

Reactor trip is lapltatattd by interruptiag povtr to the sagnetie
latch ntohanisms on eaoh drive» allowing the full length SCO
assemblies to insert by gravity* fat protection system is thus
inherently safe In the trent of ft loss of power»

?he reference stotlon it as follows»

Redi

Two
thai
Rep]
One
regi
The
Con-
soli

Rtf<

Rea<

In»-

Aux:

Section IItie
Instrumentation and Control

Ssotion
7



Redundancy of Reaotlrity Control (Criterion 27V

Two independent control systems, preferably of different principle»,
•hall be prorlded.
Replyt
One of the two reaetiYity control systems «aployø ROC assemblies, to
regulate the position of neutron absorber within the reactor oore.
The other reaotivity control system employs the Chemioal and Volume
Control System (CVCS) to regulate the concentration of berio aoid
solutioa neutron absorber! in the RCS.

Reference sections are at follows*

Seotion Title Seotlon

Reaotor 3
Instrumentation and Control 7
Auxiliary and Emergenoy Systems 9
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Reactivity Hot Shutdown Capability (Criterion 28) <

The'reactivity oontrol systems provided shall toe oapable of making
and holding the core suboritieal from any hot standby or hot :,
operating condition* j
Reply;
The reaotivity control systems provided are oapable of making and
holding the core subøritioal from any hot standby or hot operating
oondition, including those resulting from power changes. The
maximum excess reactivity expected for the oore occurs for the oold,
olean oondition at the "beginning of life of the Initial oore.

The RCC assemblies are divided into two categories comprising a
control group and shutdown groups. The oontrol group, used in oom-
bination with chemical shim oontrol provides control of the re-
aotivity changes Of the core throughout the life of the oore at power
oonditions. This group of RCC assemblies is used to compensate for
short term reactivity changes at power that might be produced due
to variations in reåotor power requirements or in ooolant tempera-
ture. The chemical shim control is used to compensate for the more
slowly occurring changes in reaotivity throughout core life as well
as those due to fuel depletion and fission product buildup.

Reference sections are as followst

i

{ :'

Seotion
Reactor
Auxiliary and

Title

Emergency Systems

Seotion
3
9
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1.3-19

/vity Shutdown f̂tfffLMlity. (Criterion 29)

One of the reaotiTity control systems provided shall be oapable
of making the core, sttborltioal under any anticipated operating ooa»
dltlon (including anticipated operation transients),sufficiently |
fast to prerent exceeding acceptable fuel damage limits* Ihutdown i
margin should assure suboritioality with the most reactive. oontr el
rod fully withdrawn*

Sl» *oa«to* oort, to«tther ulth tho «««oter ooatrol «ad protootloa
«jnrfeom le dosicaod BO tbat thø nAnlaaw m s ratio Is at liMt 1* 30 «ad
tlwre iM «o tttol aeltlag diurtaus aoiml operation toclwdiag aatioi-
yatod twuwitat»» u

«htttdono «ronpi «ro pro^ldtd to tupplomeat tho ooatrol «roup of
SOP aweiblit» t© nakø th© waotor at loMt m » ptreoat «uboritittal
X&fgf • 0*99) following trip from any orediblo oporatlas ooaditicm
to t8*o hot, M » pcww opaditie» — i w l n g the aoct «eaetlvv BOO

veaaia» la the fully withdrawn poelt<oa. Sufficient •hut-
oapability will also be prorided to OKlatala the oore eub-

for the aoet terere aatioipated oooldown traaeieat
aaeooiated with a atogle aotire failure» i.e., aooldental
of a «teaa bypam or relief talre. 9hue ehutdown capability ie
aeMtred by a ooabiaation of control rods and autoaatie boron
addition rta the 1008 with the aost reaetlre ooatroX rod aesvaed
'%»--:--»e«-*ttlly withdrawn. Manually oontroUed borio-acid addition Is
«••d to SK^ylement the ICO asseablles la aalataininc the shutdown
«•«fin for the leaf term oonfiltions of xenon deoay and station
ooeldowa.

1.5-51



i • y -

'1 .

ti
i 4 I.

;

The reactivity control «jrifemsprovided tfiall be capable of ' "
aafclaf tht eort suborltloal under credible aooldcat ooadltioni
with appropriate aavf las for ooatlageaole* «ad lladtlag «ay <
aubBê weat retvum to power woh thtt tb.ere «t i l bf ao undue ride ' o
to the health «ad safety of the public. ' | •

Reply: . j B
The reaotirlty ooatrol ogrstena parorided «ura oapable of ssOdag S
and holdlas the oore «ttborltloal tmde? aeoldeat oondltione ia a
tiawly fashion, ulth appropriate mnxft&aø for cotrtlagoaeies. Soraal
reaotlrltgr abntdom oapabUlty by BOO asffomb&Uf Is provided within

t
o

seconds following a trip signal fo?.3.ew«d by boric acid tejeetloa
used to eoapeasate for the long ter» xenon decay transient and for
station oooldowa* Any t&ae that tho aroaetor It at power, the 'quantity
of boric aold retained 4a the boric aold tanks and ready for Injection
always exceeds that quantity required for the aoraal co?.A shutdown*
This quantity always exceeds the quantity of borto acid inquired to
bring the reactor to hot shutdown aad to ooapensate for subsequent
xenon decay*

Reference sections are as follows*

Section f ^tle
Reactor 3
Auxiliary aad Baergeaey 8y«tem ' 9



1.3-21

f!» reartor pro*ebtiott:*yste«r shall bø oapablt of prdtoolia»
against any siafio«tlftmoiioa of tht reeotlrity oontroi eystea,
•mah as «planned oontléftou» withdrawal (not «jeetlon or drojpout)
o f t oMttrol rod, Vy Halting rtaotlrlty traaøløaU to avoid
•xwedlas aeeeptablø fuel daaap» limits»
Reply; •"*'•''' .

Saaotor shv&dom wittt'̂ SOCf aøirønlAloø i s oomplettly Independent of the
control function* slnoe the trip breakers completely Interrupt

power to the full length rod neefcaalans regardless of existing
ooatrol signals. The protection systems l l* t t reaetlrlty transients
so ttoat SV3 ratio Is iiot leøø than 1.? for any single malfunction la
tht reattor ooatrol systoa or ia. the deboratloa ooatrols.

—ottccr ar» a» fo7JLotwy;

8<Otlofl

ZaatrvuMxitatloa antt Control
Atqdllarjr and Smwgtaoy Syateaø

7
9

.y *«*(-"

i ' '

1 ! I
1 • M



Hffffliw Itaotltltar forth of Control åpflff (ftflttrlOft 38}

&iatt«, waioa iaoludt rtasonablt aarfla, «hail to plaotd oa tat
«axiimA ptaotirltj worth of ooatrol rods <wr tltatats «a4 oa rattt
at *ioh rtaotlrltgr oaa be ixwrtastd to « N K th»t tat potential
e£f«et* of * «uMaa oar Ouft «blast of roMHvltgr «uaot (a)
ruptur» the roaotor ooolaat pr«»tur9 tetmO«syf or (b) ftUrapt tho
core» i ts øttjppovt «trueturta, or other rtaatl lateranle
•ttCffioi«BtIy to lost o»p»*Uttgr of oooX&ng tba oort.

R e p l y ; - - j ; • .••:.. • •

Malta, idiieh iaolvAt ooaaldtrablt aarsirv. art jdLaoed oa tht
north of ooatvol rod«f or «T.waorita oad oa rate» at
>aa to laortaatd to taffurt that tat pottatl&l tffteta of a

sudd«n or largt. ohaaft of rtaotirlty oaaaot 1) rupture tht rtaotor J
ooolaat .-wrettttrt botmdary or 8) diartp* tat oore, ita support i

or othtr rtattl lattraal» ao c» to los* oapatolity to \
cool th«

Tht wiring arraaganaat for tht ISO aanwably driT» atohaaiaaa prtrtata
withdrawal of R00 aattKbly txotpt tj^jsart of * «altet group of whloh
eaoh i s part*

Tht aaadimw rtaotirlty iaatrtioa ratt i t aaaXqrstd la tht detailed
ttatloa aaalytit aatuadag two of tht Ughtat north groupa to bt
accideatalljr withdrawn at IMTIOT tpted, yitldiag rsaet ir iv inetrtioa
rattt whloh art wtXX withla tht eajmblSAt̂  of tht OTarpow&r-OTtrttw-
ptraturt prottotioa «trettet* to prtrtat oor» damgt*

Vo ortdlblt awohaaloal or tltotrloal ooatrol «ystta mlfuaotloa oaa
cauat a tod elusttr to bt withdrawn at n opted craattr thaa ito
atohaaloal limit*
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Station

«ad Oostøol . 7
3*f«*7 AMlgrai» 14

'„ * . . . /• ;



1.3-24

Coolant Pressure Boundary Capability (Criterion 33) I
| p

The reaotor ooolaat pressure boundary shall be O»paWLe of j
acootoodatlag without rupture the static aad dyaamlo loads : Ih

laposed oa aar boundary ooaponent as a result of «a laadvertont | t0

and sudden release of eaergy to the ooolaat. At a deslga i

referenoe, this suddea release «bull be takes M that whioh > eo

would result f roa a suddea reactivity lasert loa cueh as rod ! re

ejection (unless prereated by posltiro meohaaioal aeaas)f rod
 of

dropout, or cold water addltioa. i

1 of
Reply; ;

TEertaotor eoolaat bouadary i» iJwro to b» oapable of aoooaaodatlag j °
without rupture, the etatlo aad dyaaalo loads Imposed as a result of *
a s&ddea reaetirity lasertloa m o b a» a rod ejeotloa. ln

j Re
The operation of the reaotor is such that the severity of an ejection | Th*
aecldeat is inherently limited. Slace oor/jrol rod dusters are ' &eo

used to ooatrol load varlatloBi only and core depletloa is followed
with boron dilution, only the 860 esses&lifta la the coatreJling ****
group are inserted la the oore at power, and theoe rods are only eba

partially inserted. A rod iasertioa Unit aoaltor is prorided as an iad
(OTadmiaistratlte aid to the operator to ensure that this condition Is

net. !
ten

Reference sections are as followst ; *°
- mai

: Section Title Section
Jteaotor 3
Reactor Coolant Systen 4
Safety Aaaljrsls 14 t t -

req
by
rea

:--H:-



greroatioq (Criterion, ,841

Tht reaotor eoolaat pressure boundary shall ba designed and operated

to redue» to aa aooéptable lerei the probability of rapidly propagat-

ing type failure* Consideration ie siren (a) to the prorisloas for

control orer serrioe temperature aad Irradiation effeots whioh mey

require operational restrictions, (b)to the deeign and ooastruotion

of the reaotor pressure resrøl 5A ftooerdaaee with applicable oodes,

including thoie which establish the requirements for absorption

of «aergy irithin the e?^«tlo «train energy range aad for abeorptioa

of energy by plaetio defownatioa aad (o) to the deaiga aad con» ,

etruotlea of reaoter ooolaat pressure boundary piping aad equipiMat

in aeoordaaee with applloabno oodee*

Re-ply; ^ ,.( . . .
The reaetor eoolmat pressure boundary is deslgaed to reduce, to aa

«ooeptable lerel, the probability of a rapidly propagating failure.

The fast neutron exposure of the core region of *aw

changes tbe aotoh toughaeee of the reseel material. This change is

indicated by the iaorease in the Sil Ductility Traasitioa temperature

(5STT) aad is allowed for la operating procedures by ensuring that

the ressel is not subjeoted to full operating pressure until ite

temperature exeeeds the Seslga Traasitloa Temperature (DM) deflaed

to be SSTT plus a 66°ff anrg&n* The pressure during station startup

aad shutdown at temperature» below SDTT le maiatalaed below the

threshold of ooaoera for safe oparation.

The SET dlotates tfce procedures to be followed in the hydrostatlo

test aad la station operations to wold exoessire cold stress* The

ralue of the STT is iaoreased during the life of the station as

required by the expeoted shift la the SIX temperature, confirmed

by tht experimental dats>oj>tained from irraAinted speoimeas of

reaotor ressel materialis during the station r/.
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Reaotor Coo3
(OrAtarAon 35)

u 'V<.-fi..i' '

Under conditions where reaoter ooolant pressure boundary system
components oonratrueted of ferritio mftterlals m y be subjected
to potential loadings» such as • ,?«fcOtiTity*ia4uo«d Xoadlns,
service tenpev«ture» «ball be «t l«»«t 12O°F «bort tb« nil
ÆuetUity tranøitioa (SOT) ttmpør»t«r* of the obopoaent mttrlml
if the resulting eaergjr rtleate Ac eacpeoted to be Absorbed by
plastie deforaation or 60°7 abore the HW? temperature of the
component material if the resulting ea«rgy relta»» is «xpeeted
to b« absorbed idtbia ibe elaatio «train «aerégr range»
Reply;

(Statement of eoapllaaoe with wd«rit«&d5A<5 of intent only).
Sufficient testing sad analysis of aaterials eanXoyed in reaotor
coolant aystem oonponente will' be performed to insure that the
required SST limito speoified in the criterion «re met. Reaerable
test- capsules •sill U inaroauled ja tho reao^or reesel and remored
and tested at various tints in tbf plant lifetine to deteraiae
the effects of operation on system satertels..

The reference seotion Is as follows*

Seotion Title
Reaotor Coolant System

- •••,•„.'•<>

&82&SB



Reactor CooUnt

; Reactor ooolant pressure boundary components shall hart provision*
i for iMtpaetioa, tenting, «ad surreilUno» of critical areas by
! appropriate mans to assess the «truotural and leaktight integrity
i of th« boundary components «tarlaf thalr sarvioa Xlfetlme. For tha

reactor vessel, a material «urveilXaaoe program conforming with
current applicable oodes shall be provided.

| Reply:

The design of the reactor veaseX and its arrangement in the system
! provides the capability for accessibility during service life to
; the entire internal irorrfncos of the vessel and oertaln external cones

of the vassal inoXudiag the nossXe to reaotor coolant piping welds
; and tha top and bottom hoadn. She raaotor arrangement within tha
i containment provides sufSlciont spaoe for inspection of the external
j surfaces of the reaotor oocCnsit piping, except for the area of pips
; within the primary shielding concrete.

I Monitoring of the HWJP properties of the core region plates forging,
| weldments and associated 3r?c,t treated sones are perfoxtoad in

aecordanoe with AS7X B 18? (SaoonaeadaA Practioe for Survaillanoe
; Tests on Structural-Material» in Swolaar Reaotors). Samples of

reactor vessel plata material» are retained and catalogued in case
future engineering development shows the need for further testing.

i
,1

; She material properties aurvallXanea program lnoludes not only tha
conventional tenaiXe and impact tests, but olao fracture aeohanloe

i speoimens. The fraotura meehanico spaclsens ara tha fudge Opening
Loading (WOL) type spaolmenn. Tbm observed rhifts is JUSIT of tha
core region nateriaXs with lrriwl,latloa wlXX be used to confirm tha

! calculated limits to startup and •shutdown transients.

To define permissible operating conditloas baXow DTI, a pressure
range is established which Is bounded by a lower limit for pump

1 operation and an upper limit which satisfies) re?.-to? vessel stress
criteria. To allow for thermal «trasses durtng heatup or oooldown
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ir .:

of '*ne reactor reesel, an equlTale'i^pretett*» llait i« defined to
eoapeneate for thermal «trea» aa a funotion of rate of obaage of
coolant temperature. Sinoe the noroal operating ttaptraturé -it the
reaotor Teasel la «ell abore «he aanilmwa expected DOT, brit «le
fracture during noraal operation It not oontldertd to bt e
credible node of failure*

-he referenoe seotion la a* fol'.owtt

Section,,
Reactor Coolant System

: • • '.•• ' ' ' • ' .

i l l ' '

1 i
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B Hurt.* f««i Daalvii ffls>4.4i*»4.AM %f\

lofineored eafety features «hall b« provided i». the facility to
back u», «i* safety provided by «it oort design, the reactor ooolaat
preesuse boundary, «nd their protection system*. Suoh •nfint.arcl
•afvty f«aturt» «hftll be d«elca«d to oop* with any «!•• reeotor
ooolmnt piping break up to end Including th« e^ulralent of *
eireua?es>9nti«l vuptnr« 9f anj pipe in tbat boundary aseuadng
unobetvueted discharge from botn ende.

Reply:

Siasj.»eered safety featuree Km prorided to eope tilth any else re*
aotor ooolaat pipe break up to and inoludlag the oireuaferentlal
rupture of «ay pipe in that boundary assuming unobstruoted dleohaxs®
fros botn ende, and to oopo nitn aay «team ox feedtmter line break
up to and including th9 •mt.n «team or feednater header*.

the rel«aee 92 flaoAon products from the reactor fuel la
aoeoapllaaed by the SOOS ^teioh, by oooJUn^ the core» keeps the fuel
in plaoe and eubutantially antaot and liaita the metal-water reaction
to an ineiøaifloant aaount.

A preetreeeed oonoretef eteel-linod oontainment etruoture, le pro-Tided,
wMoh eneloaea the entire reactor eoolant eyatem» It le designed to
euetainf without lose of required latesrity. all effeote of groas
equipment failures up to and .'josludlag the rupture of the largest pipe
in the reaetor ooolant system* £efer to Criterion 10*

Reference section la aa followo:

Section fitle Section
Bngineered Safeguards 6

I :

| I

' 1
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(Criterion 38)

All engineered safety features stell bs design»» to provide euoh
functional reliability «ad ready testability as Is neoessarjr to j
avoid undue risk to the health and.safety of the public* :;

Reply; ' j

A comprehensive program of testing will, b<* formulated for all equip- : ]
ment systems and «yetem control vital to,the functioning of
engineered safety features* She program consists of performance
tease of individual pieces of equipment 5a the manufacturer's
shopf Integrated tests of the system as a «bole, and periodic test
of the ftctivatloa oireuitry and «eobaalcol ceapoaentB to assure i
reliable performaaoe, upon deaavd; throughout the station life- :

time. • • !

i
•j

Routine periodic testing of the engineered safety features oompoaente
ie intended* In the eveat that one of the component» should require
maintenance ao a result of failure to perform during the test
according to prescribed limits, the asessmpy cessation» or minor
maintenance are nade and the component is retooted immediately.

R e f e r e n c e s e c t i o n i s a s follow»*- •-••••

Section Title __.-., Seotion
Engineered Safeguards .• •* ,;• 6
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Power _for.

Alternatine power systems aoMll to provided «ad designed with
adequate iodepeadenoy, redundancy» oapaoity, «ad testability to
peralt the functioning required of tht engineered aafety features.
Ae a miaisoum the on-olte power system «ad the off-site power system
shall each, ind«p«adea^y» provide this capacity, aBBualng a
failure of a «dag!» aotirø oompoaeat is eaeh power eyctem.
Reply;

Povir Independent eeotione of emergenoy 6.6 kV bus and switohgear
are provided» Saoh øeot&on is Bleed to carry at least 50 percent
of the eaergeaey load m& in energised by both on-øite and off-site
power Bupplles. She on-slte «ad off-site power supplies are both
Independently capable of supplying power to the Engineered
Safety Features. Shis capability oan be maintained even with the
failure of any single aotl?e ooflpoaant in either system. In the
unlikely ereat of total loss of station auxiliary power, the
eaergency 6.6 kV buses ar* isolated fron the normal station supply.
The emergency buses are energised by the four emergency diesel
generators» Saoh diesel generator i» oonneeted to one of the
emergency buses, and each bue i.s oonneoted to each set of the
engineered safeguards equipment, this ensuring operating of safe-
guards equipment under all conditions, laoluding a failure of a
single ooapoaent in «aeh power syctom»

Periodic starting and loading of two emergency generators» and its
eaargenoy bua» ensures opernbi7.lty of the enorgenoy generator and
the autoasttio aequenoe of eotlratlrg the e^rgenoy power supply
In the event of loss of electyiønl power or site,.

The reference seotion is ara follows:

Section.Tltle
Electrical Sys terns
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Mlaalle Proteotfton,

Proteotlon for engineered Mftty feature» «hall be provided
against dynanlo effect» «ad aløøllø» that adfbt result from
plant equipment f*ilur««*
Reply;

Layout «a* rfcraetural tonlsn •ptoifloaH? prot«ote the in^eotion
lending to u&breken rtaotor ooo^ant loop* ag«iaat tomage

as a result of the smxiiaua :«»i3tor coolant eyetcn plp<s rupture»
Separation of indirldual las^oetilm Xlnee lo prorlded to the
maximum extent practicable. Xovemant of £njeotlon 15joes aaeoolated
with the rupture of a reaotor eoolan-i loop la aoooaodated by line
flexibility and by detlgn of the pipe support», «uofc that no

beyond the a±»slie barrier is ore?'.bio»

The reference aeotioaø are a» follows;

. Spotlon gltl» Segtion
Reactor Coolant Syetea 4
Containment System 5
Engineered Safeguards . g
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1.5*5?

(Orltsrl

Engineered safety features, *ueh u* %he emergency core oooling
systen and ti» oontaiaaent beat remoral system, shall prorlde
sufficient perforaanoe capability to aoeommodats the failure of
aay slagle aotire oonponeat without resulting in undue risk to '
the health and safety of the public :

Reply: . ' ,' ;

The orerall capability of thf> engineered safety features meets the
requirement» of 1OCFR1OO for the oeourrenoe of any rupture of a '
reactor coolant or steam system pipe and including the double-ended
rupture of a reactor eoolaat pipe, kaoim «e the Design Basis
Accident (3JSA).

Reference sections ars ao followst ,
i

Section,, Title Section
Containment System 5 |
Engineered Safeguards 6 j
Safety Analysis U

)



I 1 i
1 • 'h I

Engineered

&»«ineered safety f «sturt* «lull bø do*'JO** «0 that the
capability of tass» fsatuvos to ptriforia thtir rsquirsd fuaotion
i s not iapairsd by the «ffeots of A loss-of-ooolant aooidsnt to
the extent of causing undue risk to tfe« hsalta atd safety of
the public.

Reply;

instrumentation, motors» oablts and penetration» looated Inside
the1 oontalaaeat are eeleoted to n»»t tht ao»'* adverse aoeideat
conditions to ufaioh they nay !>• .«ubjeoteA* IPheat itesus are
either protected from oomtalaaeat aooidtnt ooaditioae or are
designed to withstand, without failure, «gpoaure to the worst
combination of temperature, pressure and humidity expected
during the required operational period.

The S8CS pipes serring eaoh loop Bx9 anchored at the missile barrier
• in each loop ar«a to restriot potential p̂ olficttt damage to the
, portion of piping beyond this point» Tha anchorage is designed to
;: withstand, without failure, the thrust foro» any branch lins severed
; from the reaotor ooolant pipe and dlsofc."./?sing fluid to the atmo-
!| sphere, and to withstand a beading aonent equivalent to that whleh
j produoes failure of the piping under the action of free end discharge
; to atmosphere or notion of the broken reactor ooolant pipe to which
:! ( . the emergency core ooollag pipes are eonr.pcted. Ihie prevents
I possible failure at any point upstreaa frcx>. th* support point in-

i eluding the branch line connection into '-̂  -.Aping

! Reference sections are as followsi

Section TitleContainment System 5
Bnglneersd Safegucrds $

1.3M6



Protection against any action of t M engineered safety features
whlob would aooentuate signifioantly the adverse after-effects of
a loss of normal ooollng shall be provided*
Reply;

She reaotor Is naintained suboritioal following a pipe rupture
aeoldeat* Introduction of borated ooollag water Into the ©or* does
not result is a net positive reactivity addition* The control rods j
insert and remain inserted* ' i

: • j

The supply of water by the 15508 to oool hot oore cladding does sot I
produoe significant water-me'fcal reaction». |

l

the delivery of eold emergency oore cooling water to the reactor |
vessel following aoeld«n^leC. expulsion of reactor coolant does not !
oause further loss of in^^^rlty of the 2CS boundary* :|

She reference section is as follows:

Seotlon.ffitls
Bngineered Safeguards

' i

!;)i!

•ill:
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Ogre 0<

An Emergency Oore Coo.liag System «1th the capability for ['
accomplishing adequate emergency odre ooollag fhall b» provided* \
•This core cooling system aad the core shall be designed to preveat j
fuel and olad damage that would interfere «1th the emergency |
core cooling function aad to limit to» clad metal-water reaotion [
to acceptable amounts for all sléee of brnaks In.the reactor ]
coolant piping up to the equivalent of a double-ended rupture of 1
the largest pipe. The performance of suoh emergency oore cooling
system shall be evaluated conservatively 2A each area of
uncertainty.

Reply:

The sees employs a passive system of accumulators which do not
require any external signals or source of power for their operation
to cope with the short term ooollag requirements of largo reaotor
coolant pipe breaks. Two independent .waplag systems, each capable
of the reqvJLred emergency ooollag. aro aino provided for small break
protection aad to keep the core submersed after the accumulators have
discharged following a large break» These systems are arranged so
that tho single failure of any aotlve component does not interfere
with meeting the short term ooollag requirements»

Two independent pumping systems art provificfl, each capable of ful-
filling long term ooollag requirements. £he failure of any single
active component or the development of excessive leakage during
the long term cooling period does not intorf o n with the ability to
meet neoessary long term ooollag objectives «1th on« of the systems.

The primary function of the BOOS la to d@?.iv«* nool'jog water to the
reaotor core la the event of a XOOA» Shis limits tho fuel olad tem-
perature and thereby ensures that the oore sill remain intact and la
place» with its essential heat transfer gecsie^ry preserved. Dhls
protection is afforded for:

a) All pipe break sises up to aad laoludlag 13i# hypothetical.,
circumferential rupture of a reaotor coolant loop.

b) A loss of coolant associated with a rod ejeotloa accident.

. ••' • 1 - 3 » 4 « . • , . " ' . • • '



The basio design oritvrls for. I O M of coolant aooldeat evaluations «ret

1. She oladding temperature Is, to. be Xeea thani
a. Ttoe melting temperature of Zlrcaloy-4.
b. She temperature at whioh grot* oere geoaetry

distortion, including olad fragmentation may be
expected.

2. The total oore mo'ia.Vwator reaction «111. be United to lees than
1 peroent.

These criteria will evssw» "Shaft the oore geometry remain» la plaoe
and substantially iartact to mwh an extent that effectire cooling
of the core i s not

!
I

For any .-rapture of a stcnaa rtøe and the «ussoolated uncontrolled
heat removal from the sorrc, J3CCS adds sfcutdonn reactivity ao that
with a stuck rod, no off-oltn powir, and a&nlstum engineered safety
features» there is no consequential damge to the prlnary system
and the oore rexaalrta In ̂ .ace and intact, n t h no stuck rod» off-site
power and all equipment opozntin^ ai derigr?. capacity, there is
insignificant (if any) cladding rupture*

aeferenee sections are as folio-cms

Section, .gitflo Section
Engineered Safeguards 6
Safety Analysis - U
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In»j>eotlon of JBMr^iaoy Coyt_ge»3A»^ 3.rftwa (Criterion 49)

Design provision* shall, unsrt praotloal, bt mi» to faollttats
physical inspection of all orttieal part» of tht «Btrjtnoy 0or«
Cooling System, including reaotor reiitl lnteraala and «etar
injection nostlta.
Reply:

Pasign provisions are s»d« for ian?*ot5.on to the extent praotioel
oif a l l components of the SQ08* An laapffC-j.ion le performed
periodically to demonstrate system readiness*

She pressure eontalanent syetoaa AT» Ænspeoted for leaks from punp
seals, TC&ve paeJeing, flanged joints nn'?. oafety Twlres dtiring system
teeting. :

In addition, the oritieal parts of tho renotor ressel Internals,
injection zaoszles, pipes, talTes and m£rty Infection pumps are
inspected visually or by boroseopio enam&natloa for erosion, corro-
sion, and vibration «ear evidence, and for nondestrtwtiv© test
inspection nhere suoh techniques aye desirable, pretctioal end
appropriftte»

The reference section Is as follows»

Section Title
Bnginoered Safeguards



Seating ef Bnergenqy., Port Coolfty Saretm Components (Crlte rlon 46)

Design provisions shall be made w» tLat components of the Bmergenoy
Core Cooling System can be teeted periodically for operabllltj and
functional performance.

Reply;

The design provides for» perlodio testing of «otive components of
th« ZOOS for ©perablilty and functional performance.

Pre-oporational pesrfermaooe 1;e8ts of the components are performed
Is tho rajsKfftotuyer'o fihop. /a .Initial system flow test demonstrates
proper functioning of tho system. fhsreafterf periodio test demon-
strate that components ore functioning properly.

Sach aotlTe oompon@at of *?je ZOOS nay be individually aotuated on the
normal power source at any tine during station operation to demon-
strate operabillty. The test of the safety Æajeotioa pumpe nhioh
perform as charging pumps dirtag normal operation employs the minimum
flow reciroulatlon test line nhioh oonneots baok to the volume
control tazdc. Eemote operatM valves are exercised and actuation
ciroui'v© tested. 33» aator^.tio actuation circuitry, valves and
pump bro&fcere also may be ofcoCted during integrated system tests

during a planned eooXdom of the BCS.

Seferenoe sections are as followst

Section Title Section j ! ! ;
Engineered Safeguards 6 ii.',
Instrumentation and Control 7 i



Testing of attergoncar Core Cooling 'Sjtiea Cori'^trlon

Capability «hall bt proridtd to tttt periodically tht operabilitjr
of %h» BMrgenqr Core Ooellauf Sytttm up to a leoatloa at olott to
the «ore as it praotioal.

proritioas include tpeoial Inetr̂ -xrnntatioa., toatAnc and
Xla«o to ptrfosm the tests durins ttatloa shutdona to

demoastrate proper autoaatlo opesat^on o.T the 2305* A test tignal
is applied to Initiate autoaatie eÆA,lon end to verify that the
safety injection puapt attain required dleoharge heads. The -%est
deaoaetrates the operation of the Tal^os, pimp circuit breaker»,
sad

Refereaee teetioas are at foXloiw»

Section ,gfl,tl,e . Sec^on
Engineered Safeguards . • . 6
Instrumentation and Control .. ., 7

•l . " . •.•»",. J .
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c i t iv of OBI irf

(Criterion 4a)

Capability shall bt prorided.to test, uader eraa&tioM u oloti
a» practical to design,. the, iflnXlv optratioaal sequence taut would

.Cor».0oolia« 5y»t«m into «otioa, i»clttdis«..ta«
trmaaftr to •Iteramttpowtr oovsrot».

Xae d««i<n srovldts-for 0ftpa.bU.ity to test ia l t ia l ly , to t}» «xt»at
prvitlo«l, tht full openitleaal «o^utaot up to th« det5,øa eoaditioae
for the SC9S to demonstrate tae stftte of readiaee^ «ad capability
of the system* Sal* functional teat is performed wita th« water
lerel below the safety tojeetioa algaal aet-pciat in the pressurise?
aad idth the SOS ialtlftlly cold «ad at loir pressure. She flOOS
•ral^iaf Is set 1» toitla?.ly oiatvOate the systea «ll^ameat for power
opesatioa. .

o£ xa# aooujmlator* in checked by «losing the stop
raisiai? tLa pressure to the taalc and thea opeajag the atop

valve aad observing .the ri,a.Osg ^ressurissr loTel» She rieiag water
lerel to the prasanriftflr provides todloatLon of system delivery.

She refeveaoe seetloa Is as follows!

Seotioa
JBagiaeered Safeguards

Seetloa
6

I
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Containment Design

The containment struotttre» i&olu&iag aoteaa eptaiogs and

peutMtlo * and any aeoeaaary ooataiaaaat Heat reaoral systems,

«nail be <i «signed no «hat «be containment a«*tto«ure eaa

accoswxftte, «Ithout exoeediag *ha design Itakagi »«©. t!i«

proasureo and t«np»p«tur«« reaul'tte^ frem t.h« løxgpat or^dlble

energy release following a loa»- of-coor.p.nt aeeldon-fef inelvdlag

a oontiderobl© nargia for effoott from 3w5a2,<-wr&«:r or other

ehonlo&l rvaot&ozw that eould oeetir as a oease&unaoo of failure

of emergency oor« cooling syateaa*

The design of the oontaianeat etøuctøro f.é based en the Iteslgn.

?aais Accident (Saotion 14-5.2) v- trMo>5. p-ostane*'a rupture of tfee

largest pipa in the remoter coolant e?s^««nf ooupleft rrith

lose of the redundant engineered aafeitnnards syate»

Safeguards). The maximum pressure rep.chod for

DBA is !>8 pel gage (Section 14r*5i57«' !Jh« ••conteinisaal! attnr.yseø* per-

formed inoluded a 2 percent aatal- mAnr .«fiaotioa «bieh t.m well

above the lesa than, 1 percent expectnd for all aoei£entø

considered. Tae design prasaure tov the eontaixnant is 60 psig.

The Containment Spray System will be designed to reduce the
containment pressure following a loss of coolant accident to
one half of the containment design pressure within one Hour
after the accident, not to exceed one half of the design
pressure any time after one hour, and the containment pressure
will ultimately be reduced to essentially atmospheric within 48 hours.

The reference sections are ce follows:

SectiLpn T^tle

Containment System

Engineered Safeguards

Safety Analysis

5
6
14



Ttnoaj-rnnurrrti Q«s& rtfJTwMiifiiiiiiTiti TÉTlMfi Ml

Principal lead «anpjriaf eoapoaea'5» of forritio material* exposed to
th« external •ttrtro&tiit «hall b» t#l«ot«d so that ihiir tenjp«r«tur«»
undar aftsnaX opkvatin^'aad t»et4ag aondltioa* *r« aot løst than
30*? «b«t« aal «ttoiiilty ^pnaeitlon (SOT) temperature,
Keplyt

T-iae containaent ia»«r' bat oufficlent ductility to to2.«rate local
daforaatloaB without ruj>tus«. Ih« Uaer aateriel has a ai l duotiiity
•transition teaperature of -°4°? ifhioa i s 64°? below the aom&l
nininum shutdona tenpsr&ture of 60°7»

The refereaoe eectioa %c && follows s

Seetioa
Containment Syetest
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(Criterion 51)

Xf part of the reootor ooolant pressure boundasy is outside the

oontainaent appropriate ftaturt*9 as neoeatary, shall be provided

to protect the health and safety of «fø© public to cane of an

accidental rupture in that part* Setevs&zvitlon of the appropriate-

ness of feature*, such as isolation TO1T<»>8 «and additional

containment, include» conslderatloa of the oarironoontal and

population condition» surrounding the elte»

Reply:

No portion» of the reactor coolant procure boundary extend

beyond the containment barrier la that sense that all pipes

penetrating the eontatnasst and directly ooaneoted to primary

reactor coolant are snail (̂  A ineho?) «tad proteoted by redundant

valving a» of criterion 59* All suoh pipes with the exception of

the charging lines are also operating at reduced pressures outside

the containment.

The reference øeotim is a« follows t

Section^Title

Containment System.

Seotion

5



aotivt btat TtBOTal •yirtwia «to needed under aooident
condition* *o prevent axo#edlnf eontalnaent dtilø preairarc, at
l«««t tuo «y*t«a»f proferaM.y of dlff«rtat principles, eaoh with
fuUL o*p«elty» «hall b« provided.
Heply;

e«p»3wit» oo»t*laawa« røxny eytt«ao, «aoja with 100 ptroe&t*.
aad r»dued«ney» eørre to restore hitftt fron the oont«J.am©nt

after a loaw-ot-ooolaat A@of̂ lcnt (8«otlo& 6*4)* Saeh 8y«tem
contains tiro Spray pomp» Of. tfce horizontal centrifugal

canned pit type» These spray pumps are located la the auxiliary
building and are acoeeslblo for serrleiaag at all times*

She referenoe sections are an follows»

SeetionJCitle
Containment System
Engineered Safeguards

.Section
5
6
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Penetration» that r»quir« olotwt for «bø oonWiaaent fuaoUon
• t e l l be proteoted tgr r«dtt*d»at valviaf «ad «Moalated
Beylyi • . ••• ' ' v

All p*Bttntieas rtqulrlng vmlt* eXoswra fo? eontal=s»at
have reduadaat vKlrlag «o that ffciluro of one valve Aoee not prereat
isolation of tl» ooaflawmt» Ve wuiual opwntt^oa os* motion m i l b«
required to ftetir*te tht T»1T«» to affoet iøolfttioB. All roaottly
actuated T*1T»B h*W their po»itioao indioated la t&e a*ia ooatrol
room at group rtiraol position iadiontf.cnis.

The refereae* «totioa i s em follow* t

Seetioa.gitle



Containment Leakage Rate Testing (Criterion

Containment shall 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

conforiaance with required performance.

Heplyi

The completed containment structure, with all necessary

penetrations, is designed ao that leakage does not exceed a value

requirod 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,

"pon completion of the containment structure and installation of

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

psi gage.

The periodic leakage rate retest is conducted at a suitable

single test pressure.,

Containment Periodic Leakage Rate Testing (Criterion 55)

The containment shall be designed BO that integrated leakage

rate testing can be done periodically at design pressure during

plant lifetime.

The reference section is as followat

Seotion Title Section

Containment System 5

1.3-59



Provision tor .J^iM *fiJmm^mk^M*Mm.,24)

Provision «hall b« mAo for te»tlng p«uf>ti»tl©n# whlea bar*
res i l i ent saal» 9? «epaaalen btllowt to penal 4 léaktlahtaaft»
to be <a«ajøst»t2?»$9d m% dos&gn preaiettr» at «as? t i a e .

Beply»
All penetrations having resilient ewsC.B or expaatioa bellows are
fitted wi^h test eoanoetloas to pGVX$.''z f»rossuriaat4c«i. to SO pel gag*
to demonstrate

The reference s« s t i e s i s a» jfollorss

• •' j C ontaisnent Systeia

i
•J -

' Provl8loxt_for

«hall be provided for testS,??̂  ^aaetloael
o.f vaJ.ves aad asooeiaisod «j>p«.9»i&WB 'fliBBcat'.nl to the eoatnlnasat
functior for «stftbllfhi»^ that no failure J3?,e oeourrod «ad for

that valv« Xaaka&ø does not eroo«S aooo^table limit0.

Teste are performed oa th« itolatlo» <m3.r?«e -So •rorlÆy tøwir seal-
irg capability and leaJctlghtceu* (Soo^o-, 5.6)» TP.TSO Include valve
closure and leakage tests» Isolation Ta7.roa? «fcieh ere .
are ezercieed to verify closure aad aecill".®

The reference eeetioa Is as follow»*

3e.et.ion gitle
Contaiaaient System 5
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Inqgootion of ._0io.nî ^^%tu^_»r |̂i^iyj».̂ 9ducin^r.9|y_^tfia» (prfttsrfron,

Design prorisieae shall b© mA* to facilitate the periodio physioal
inspection of «IX iaportrøit ««sponent» of tht ooatalaasat prssnure-
reducing system», such aø pumps» valres, spray noss2.es» torus» ana
eunpe.
Replfrt
Equipment cozaprisiag tiae ©agwÆtaored safeguards eyeteas i s eo situated
that periodic j&yeioftl indre t ioas am to made* All equipment can be
iixepeeted during plawaofi nf«o?.ins shutdown».

The refereaee sections are ae.foliowe:

Seotioa
System 5

Engineered Safeguards 6

..Conponents

She ooatalzaeat pressttperoducing «ystess shall be desløBted eo that
active eompeasnt», such as poampe «ad valree, can be tested
periodically for opert.ki2.ity and required fuaotioael performwaoe.
Replyi
f he oofttftiBmfnt ?Bj?fty syetma p'.vr̂ s asd valTss oan be tested»

periodioally, &y aaaually *-r>".r>̂ lag t^- .•w^u-'.red breakers in the
ooatrol room to t e s t aott^tior», and oomposor.': operation» ^jrpass
l ines on the cipray pumps locatsd outside the containmsnt,
permit flow neftsuremeat» to bo s&de, ^hioh can thec be oompared eo
preoperatioaal tests*

l ines to the refueling w t ø ? storage tan?x permit brief
operational t e s t s of the oonteiiament spray rynto» pumpa.

She refereaoe sectloa* lø as
Section E3,tie

Engineered,Safeguards



2SS&&J&.

A capability ahail *•
«spabAlitjf of
cs 0X90© t o

ProTisioa i s zaad® to
l i f e of the plant 'to acssui?©

th«

the

asre

In meeting the requirements of Criterion 59, operatdlity of

tlie containment spray system is ensured at any time.

The reference section is as follows?

Ssction Title

Engineered Safeguards

Section



Sygterne

A capability «hall ba prorided tg t « t t , uader oondltioat as oloee to j
the døslga a* praetio*!, tas fu l l operation»! sequenoe that would !
bring tl:« coataixm»»*' pvQB&v&e-VQ&v.rf.nr ^ntopji into aotlon, j
including the traaeSer tf> altajraate pt>7"ur sourooe. |
Beply; . . . ^

The design of the ooat?rol syaton for tho ooatadzmont spray eystaoa •
includes jsaataaX te»t cwite&es proridliae for th© indirifiwaX t ^
of a l l th« eq«lpsa®nt in tho systems and for testing o£ the

et«$aeaoe of. 'rhft '•oataS.zaient spray øy ut en»»

The reference seetloaa m*e «uo followei

Section, ^itA» Section j
Containment Syetem 5 \

.Safeguards 6 ,i

and Ooatrol 7 '
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rngoootlon of JMr Synfeomw (Or&tarloji. ..6%.)

Design prorisieno shall bt aade to f a e U l ^ t e pfcjr»i<»l inspeotlon
of a l l er l t ioal part* of ooatalamtat a ir olaaaup systems, tuoh as

f i l t e r s , fan», and danpers.

Seating of Aly Cleans

provlsioas shall be aads'so that aotire oamponento of the
ir cl<9snup sys^sæs, such as fans "and fiaaqjare, can be tested
eriodically for ojjsrabllity and r e t r o d fttaotioaal perforaanoe.

A capability shall be prov&ded for ijo. et.t e periodic test ing and
• ir • '.li^c&s of the air oleaaup systems to ensure (a) f i l t e r
by?2,»,: ,vi<i,;.̂  håra set developed aad (fc) f i l t e r aad trapping
aat®rl<?.l£ i?>av» aat Aeterlssated beyond necojtablo l ladts .

«gational Settaence of Air Cleaav.^Systerna

A eapB ;̂",3,.i--,j s M l l be provided to test» vr/-,es r'.aditioas as close
to design ao pmctl*3aX5 i;fe® fu l l o^erat&on- l̂ aquenoo th?.t would
bring the air cleanup systeaa iate aotf.'vr.,. .w eluding the -iranefer
to alternate power sources and th« deel/jr?. ^lr flow
capability.

Sinoe the containment rentilatlo» system 1B not an engineered
safeguard, and since i t wil l normally be operating, no e
tes t s or inspections are proposed for th is system.

1*3-64



jrfLJfut

Criticaiity in ths M W and spent fuel storage pits shall bs pro»
vented by rigid physical *rs»jrf sai-'e geoaetry storage rasks aai by
fuel transfer to.uipnsat designed to hindie oat fusl MssÉtljr at a
t l m . • . . . . . . •. .

R e p l y t

Sttriag rctaotor rose el >?.eaft r«aoTftl aad vthlle Xoadlag »ad valosdlag
fvi«l from th« r»a@ 0̂7t th» boron ooaeentratlon le nuiatedntd at aot
lean tha», that required to ohttt donn the oor» to a ! ( e ^ • 0.99 with
al l SCO assemblies Inserted. This concentration Is suffloleat to
ensure th&t k f f 5 °»99, evw, i f a l l SCO asssablleø a?e

The new and spent fuel n+^rr&s raoks are ««(signed eo that It is
isponslble to insert assemblies la other "than tat prescribed looa-
tlons. Sorated «ater Is vceC to fill the spent fuel storage pool at
a concentration to aatoh thftt «sed 3a the reactor cavity and refpel*
lag «mal during refueling operations* l^h« fuel is stored vertically
In m, ojrray with sufficient oenter^to-vsenter distance between
assemblies to assure *•*£? » &>90 even if vnborat«d i«ter Is used to
till the pool.

reference ssotloa Is as foSXowss

Section
aad Saergeney Systems 9

! i •' *

I .11



• I • » •. , • ; '

dtcajr hMt r«aml «jrattM tbaXl b» Attlgatd to prtvtat
daaag* to th* ftwl in 9torag« jDMl2Åtl«a «hftt oould m«u!1i la

i r«l«««« to pl*n.t optxfttlaf •*§«• cr tst public

Rep.Iyt _ ^

U'jeay &e«« fros ap«at fntl lø diaslpateA is, the mter of "tøt
fuel storage pool* aad autøø^twatly removed by a cooling

ref«s>oaoe ••etloa le as fellows;

csd Snergtaejr 9jrit«m

' i



1.5-55

Shielding ft r radiatloa preteotAea «hall be provided la the design
of fuel «ad mate florae* f«"ijtt*it» M rewired to M«t «he .
rttuirtaeata «f IQOfftSO*
Reply»

She «prat f«el ««orjrø juni It deeifned to nwet 1007820 rtQulmmøat
In prorldin* r»di*tim «hi«Jl<Ua« for op*r*tin< p«»r»omel during
fuel traaKTer, «ad dtwlw; atoK»s« <>f nore than o»« «or» load of
epent ftt»l- Woscfc «MNMI «dj«w«at t» ta» waal «all «re sfalftldod for
personael aoeta* &urija& «ptv̂ JL #u«I traa«f«re»

Waete stor«e« and pyocasniag faei l i t ie» in i^o primary «usiliary
btdldiag ar«a hare aiii«Xfliae oo«ttag 10CP120 requireaeat» for
optratias yr»oaa»l«

Jeriodio «uzroy» by 2»altli plqraies ptmoaael wing portable radiation ; ,
f.«*s<?etor» east»» ttoat radA.at.loa deei«a lere?.s are not d«sruded during
«ttitioa Xifetia»* ' i

fae reference *fot3,oas are ao follow»i

&&S$teå£iå&&<:.J:?-. •>•••• Seotioa
as»d Eaergeaoy Bjwtema 9 \ \[ }

Waste Msposal arid Radiation Protection Systed 11 I •)
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I.

i
ProteeUcm
Waste Storage (Criterj|.onjS[$i)_

Containment of fuel and waste tteraf» «hall bt provided l f
accident» could lead to release of u&due anouats of radioaotiYity
to the public environs*
R e p l y t ' ' ""•*' •' • '" ' • ' • " • •

«xa8 «r« d«»lgft«d t©: prqel^©- gro»* meohoaloal
wh.teh could lead to figsdfioant radioactivity r»leaB«B,

faoiXltle» «r« d@ølga«4 with taolet^ eoatajLan«nt
uadue radioaotivlty r«l«*««e æ±/̂ 3at result from taæJr rupture*»

Floor art<?. trench drain qyatens pcrorido fvxtber b&ekup Ijy oclleeting
uSsleli do»« ooeur. • • • - • . • •

i

i

result from spent fuel or waste storage

tank contents release are collected by the fuel "building ventilation system

and tb« rent and drain system • re»y©«lively. All.discharge» from these

mossitorad f or1 parttculate and gas radioactivity.

The ?®f?renoe seetlo&s ure off follows*

il «v • /

Waste- Dint>os
Syntam
Safety Analysis

and Radiation Protection

Seotlon

9

!1

U



The facil ity design «hall Include «hose æane aeoessary t«
control ovsse the plant mdloAetlvt tfflu*fi\t«, «ftiether
liquid, or solid. Appropriate» holdup capaoity shall be provided for
retention of gaseous, liijttiGj» 0? solid efflueats» partie«las?ly
where unfavourable «nTfcPomosrtal eoaditloa» oaa be «xpøoføja •ft©

operatloaal liasi^ati.onw upon the r«l«a»9 of ra&ioaetive
to tnø earliposivjat. la a l l eae«s, th« d«si©i f©?.

eoatrol shall be justified (a) oa the basis of
1CC7B20 requirement» for normal operations and for aajr t,ranei«at
situation that migat roaaoaably be anticipated to occur end (b) on
the basie of 1OCJR10O dosage lerel guidelines for potential rsaetor
reaotor aooideate of eso<ifi<flAaslgr low probability of oocurrenoe
except taat reduetioa of the reoosatadefl dosage levels s»y be
required ifttar* high popialatioa deasitie» or very large cities can
be affeo-feed %y the radioactive efflueate.
Heply;
Control of teste gaø effluent*» is aceoarlie^od by holdup of vmste

ia decay teaks uatil eontiausd sampling of tank content» and

environmental conditions permit discharges well «ithia

repair©n»»,t8. In addition» neiste gas effluents are

monitorod %t ths yeint of Sischarg» for radioactivity aad rate of

.flow. f@ Ætcay tank Imwe''; r<?culto in an acA'.vity release greater

than 25 p^raeat of 1007A100 liaits.

Coatrol of liquid naste offlueats Is naintaiaed by baton prootssiag

Of all liC,uidSf controlled rate of release in cooling water channel,

and lay prevention of inadvertent -tank discharge. Liquid effluents

are redundently monitored for radioactivity and volyme. Liquid

waste disposal system tankage and evaporator capacity are sufficient

to handle any expected transient la the development of li$uM waste

volttæ.



idisposal bgr «pprortd eoatraetdri»" SoHa' niiWii " « • prepared

for sblpmeat by plaetaant in •hl«14»fl «ad rtlaforood ooata&avrø

wbieb attt «12, 1007B20, 4.90PH71-79». «ad A80 teadbook r«4Ulrem#at8.

2h« r«f«r«no« aeetlen* arc aø

aad Ba«r««Rcy Sya*»»»

Waste Disposal and Radiation Protection
System
3*~fety Analysis

9.
11

14

'<}•'
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1.4 SAFETY CLASSIFICATION

The purpose of thit; section is to supplement the ANS

document "Nuclear Safety Criteria for the Benign of

Stationary Pressurized Water Reactor Plants" and to

classify components in the Nuclear Steam Supply System

(NS3S), Steam Systems and related components) in concert

with the intent of M S criteria.

The Safety Classes, as defined in the AUS criteria and

as stated below, are applied with respect to the design

materials, manufacture or fabrication and operation of

components and systems.

The information contained in this section reflects Westing-

house Electric interpretation of the fluid and steam system

requirements which are necessary to meet the current criteria

contained in the ANS document "Nuclear Safety Criteria for

the Design of Stationary Presaurizer Water Plants". In

addition, it represents an extension of the intent of the

A5S criteria to electrical and nonfluid system mechanioal

components in anticipation of additional classification to

be proposed by the AHS«

•• -4.1 SAFETY CLASS DEFINITIONS

The safety classes applying to fluid system components as

stated in the August 1970 draft 1Bsue of the ANS document,

"Suolear Safety Criteria for the design of Stationary

Pressurized Water Reactor Plants" are as followst

1.4-1



1.3-60

Safety Class 1

Safety Class 1 applies to reaotor coolant system components i

whose failure during normal reaotor operations woulcl prevent • •

orderly reactor shutdown and oooldown assuming makeup' is

provided by normal makeup systems ^ ' only. (This definition •

assumed ASMS will include appropriate code exemptions for

small pipe, fittings, and valves? e.g. instrument and sample

lines). t

NOTE; Boundaries of the reactor coolant system are typically

defined ass

a) The reactor vessel including control rod drive

mechanism housings

b) The roactor coolant side of the steam generators

used to transfer reactor coolant system heat to the ,

secondary system

c) Reactor coolant pumps

d) Å pressurizer including heating and cooling provisions

e) Relief piping up to and including relief a*M safety

valves (piping and associated tanks to receive discharges

are considered outside the reactor coolant system)

,! ?hs piping, valves and fittings needed between the

principal components listed above in order to provide

appropriate interconnections and flow control

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

connecting systems up to and. including the second valve

(from the high pressure side) on each line provided that,

if either is normally open, it must be capable of auto-
(o)

matio closure v '. If the second of two normally open

check valves is considered the system boundary, then

means shall be provided to periodically assess back flow

— "1
* 'NNormal makeup systems are those systems normally used to maintain

reactor coolant inventory under respective conditions of Btartup,
hot standby, operation or cooldown.
)
'Valve closure time must be suoh that for any postulated oomponent
failure outside the system boundary, the loss of reactor co»lant
would not prevent orderly reactor shutdown and cooldown assuming
makeup is only be normal makeup systems.



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 applies to:

1. The containment including those valves and components of closed

systems used to effect isolation of the containment atmosphere

from the outside environment

2. Components of the reactor coolant system not covered in Safety

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 makeup loop

c) Portions of the containment cooling (spray) systems that

may recirculate reactor coolant

d) Portions of the emergency oore cooling system that may

recirculate reaotor coolant

e) Portions of the Bteam and normal feedwater systems

extending from and including the secondary side of the

steam generator up to and inoluding the outermost

containment isolation valves» ^ '

Safety Class 2t>

Safety Class 2b applies to safety system components of the

following»

a) Those portions of the reactor auxiliary systems.that

provide "boric acid for the letdown and makeup loop.

b) The containment cooling and air cleanup systems

excluding these portions of the spray subsystem

covered in Class 2a.

(1) Isolation valves may include steam line atop valvoøv check

valves, pressure relief valvee and safety valvee.



I I

c) Accumulator and refueling water supply subsystem of the

emergency core cooling system

d) Emergency feedwater system

e) Portions of component and prooess cooling systems that

cool other safety systems

Safety Class 3

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

result in release to the environment of gaseous radioactivity

normally heldup of the following:

a) Portions of the reactor coolant auxiliary systems that

service the letdown and makeup loop

b) Portions of the waste disposal system

1.4.2 COLE AND CODE CLASSES

The Code and Code Class relative to the 1971 Edition of ASME

Section III and the comparison with the previous codes is as

follows!

ASME III
1971
Edition
Class

1

Metal Contain-
ment

2

3

PREVIOUS CODE AND

Vessel

ASME III
Class A

ASME III

ASME III
Class C

ASKE VIII

Pumps and
Valves

ASME P&V
Class I

—

ASME P&W
Class II

ASME P&W
Class III

COD» CLASSES

Pipe and
Fittings

ANSI B31.7
Class I

—

ANSI B31.7
Class II

ANSI B31.7
Class III

1.4.3 COMPONENT CLASSIFICATION

The component classification is given in Tables 1.4.3-1 and

1.4.3-2.

1.4-4
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SYST5K
/ COMPONENT

ANS
SAFETY
CLASS

?,"ACT.CR COOLANT SYSTEM

Reactor vessel

Ful l Length CRDX Rousing -'
Tare Length.CRDM Housing

Reactor Coolant Pusip Assembly
Reactor Coolant ?ur.'.p Casv..;:
Reactor Coolant Pvnip Inter- . i ls
Reactor Coolant Punv? Koto:

. Steam Generator (t-j:be si-ite)
(shel l side) 2a

?i*essurizex • 1

Reactor Coolant Piping, F i t t ings 1
cv.d Fabrication
Surr.e Pipe, F i t t ings & Fabrication 1

Bypass Manifold
RC Therraowclls
Siifoty Valves
Relief Valv-s
Valves to RC Systers boundary
Piping to RC System boundary

Rslief Tar.k

1
1
1

CRDM Head Adapter Plug»?

(.1) All notes ara O R last

CODE . CODE
CLASS

ASME
ASMS

ASMS

ASME

ASME

ASM".
ASKE
ASMS-
ASM?.
ASMS
ASMS

ASME

III
III

III

III

III » •

III
III
III
IIT.
Ill
III

VIII

1
2

1

1

1

"l
1
1
I

• 1

.1

UB

ME I I I

Q.A.

(9)

(S)

(9)

(9)

(10)
(10)
(?)
(?)
(3)
(?)

(10)

(10)

1ST
(2)

1
1

1
1

x
2b

ASMS III
" ASME III

ASME III
ASKS III
ASM2 III
NEJIA 20

1
1

T

1
1

(9)
(9)

(9)
(S)
(9)
(9)

Yes
" Yes

Yes
Yes
Yes
No

Yes
Ko

Yes

Yes

Yes

Yes
Yes
Yes
Yor-
Yes
Yes

No

151 rnay v.ot be r equ i r ed ,
see IS I 120 (d) of ASME
Sect ion XI
S=s Nots 3

•In service ir.5pectxes not
required, however, flyvhes
nust -be ir.soccted porlci:
cally

See Nofe 7a

NSS cer.ctcs Xcr.-^clcc
Safety



Regenerative IIX \

Letdown IIX (tube side) j
(shall side) •

Mixed bed deir.ineralizer •

Dcboratir.g denir.erslizer

Cation bed demineraliser

Rerc'cor coolant filter

Volur.e Control Tank

Charging pur.:ps centrifugal ,

Positive Displacement ?us-.p-

Soal water injection filter

Letdown orifices

r.-<cess letdown HX (Tube side)
(Shell side)

Seal water return filter

Seal wacer HX (Tube side)
(Shell Side)

Doric acid tanks

Boric aeid filter

Ba.'ic acid transfer pur-.p

Boric acid btc-.jccr

Rosin fill tank

Uoric cxid batching tank.

SA:''E~;

CLASS

2a

2a
2b
3

3

3

2a

2a

2a

NNS

2a

2a

2a •
2b

2a

2a
2b

2b

2b

2b

rv>
3CNS

2b

CODE

ASME

ASMS
ASMS
ASMS

ASMS

ASKE

ASMS

ASMS

ASMS

ASMS

ASMS

ASME

ASKE
ASMS

• ASMS

ASMS
ASME

ASMS

ASMF.

ASME

f.Z\"

ASME

ASMS

III

III
III
III

III

III

III

III

III

III

III

III

III
III

III •

III
III

III

III

III
TTT

VIII

III

CODE
CLASS

2 •

2
3
3

3

3

2

2

2

3

2

. .2
2

, 3

2

2
3

3 ,

3

3

uw
3

Q.A.

(9)

(9) .
(9)
(10) .

(10)

(10)

(9)

(9)

(9) •

(10)

(9)

(10)

(9)

(9)

(9)
(9) .

' (?)
(S)
(S)
(10)

(10)

(10)

IS!
HSOD

N o •

So
No
No

No

No

No

No

No

No

No

No

No
No

Nc

No
No

No

No

No

*..

No

No

•

See Xote 7b

See Note 7c and 8

Hydro Fura? Only

-

See Kote 7b

See Note 7b

Note 7d for 12% 3A

X



CCKP0S2ST
A>~S
SAFETY
CLASS

CODE CODS
CLASS

CHEMICAL & VOLUME CONTROL SYSTEM (

Chemical nixing tank i
Chemical mixing tank Orifice

Charging pump accumulator,
(where applicable for pos-
itive displ. piznps)

RCP No. 1 Seal Bypass Orifice

System Piping

SysLem Valves

Q.A. ISI REMARKS

NKS
NNS

2a

1

ASMS VIII
No Code

ASKS III

ASKE III

UW

2

1

"(10) •
(11)

(10)

(10)

No
No

No

No

See

cnt I

\.

Comment 1 Classification of piping and valves shall be as Refined by
. Systems Engineering fl-v »??agra-s for the appropriate safety

class. Cede, Code Class and Q.A. level shall be thoseXrecuired
• • by the Safety Class.

\



SYSTEM /
/ COMPONENT

CYCvn SYSTEM

Holdup tar.k

1'oicu? tank recirculation pur.ps

Gas Stripper ~eed ?uxp .

Evaporator feed ion «xchangci.*

Ion exchanger filter

Gas stripper package (where
applicable)

Boric Acic evaporator package
W/Gas Stripper

Evaporator condensate filter

Evaporator condensate cenin.

Monitor tanks

Monitor tank pumps

Concentrates filter

Concentrates holding tank

Concentrates holding tank
transfer pur.p

ANS
SAFETY CODS
CLASS

3

3

3

3

1SNS

KKS

NNS

NKS

XNS

Kcactor i-r.kc-j? water storage tank 2b(3)
R--actor iE3l-»cup water pusps 2b (3)

CODE
CLASS

Q.A.

ASMS

ASMS

ASME

III
III

III

3
3

3

ASKE III

(9) .

(1C)

(10)

(10)

(10)

ISI
R~,0D

.\o

No

No

No

ASMS
ASME
ASME

ASKE
ASME

ASIE

ASMS

ASME

ASME

ASXE

ASME

A-SME

III
III
III

III
III
III

VIII

VIII

VIII

III

VIII

VIII

III

3
3
3

3
3
3

W-

uw

3

uv

•a

(VES)
(?&V)
(Pipe)

(VES)
(PiV)
(ripe)

(9)
(9).

(9)
(9)
(9)

(10)

• CO)

(10)

(10)

(10)

(10)

(10)

Ko

No

No

No

No

No

No

No

No

ASKE III (9)
No
No

REMARKS

See Kote &

See Note 8



Table 1.4-3-1

SYSTEM / .
/COMPONENT

B'Sr5TEKS COKJOSESI d-ASSITICATION

SAFETY CODF.
CLASS

CODE
CLASS

0-A. ISI REMARKS
REQD

SAFETY INJECTION SYSTEM

Refueling water storage tank 2b

Accur.tulr.cors ' 2b

High head SIS praps .2a

Lov Head SIS ?unp 2a

Boron injection tank (discharge) 2a

•£b

2b

2a/2b

2a/2b

I R e
(where

Boron Injection Surge Tank
(wkere applicable)

S- I. System Piping

S. I. Systcn Valves

(4)

ASKE

ASKE

ASME

ASKS"

ASMS

III .

Ill

III

III •

III

(4

3

2

2

2

ASME III 3 *

ASMS III , 2/3

ASME III 2/3

(5)

(9)

(S)

(9)

(9)

No

So

No

No

No

No

Sae Note 7c and f

No See Note 7c s-d 8

No See Note 7d

No See Note 7&

See Corrr.ertt 1

Sec Cer.T.er.t i

Co^T.ont 1 Exclusive ef valves and piping in RC systerr. boundary which ere Class 1.
Classification of piping end valves shall be derived frcn the Safety
Clusscs identified on tha Engineering Flow Diagrams.

Vr,:r 5



COMPONENT COSt
C;.ASS

RESIDUAL KEAT REMOVAL- LOOP

Residual heat removal

Residual heat exchanger (Tube side) 2a
(Shell side) 2b

Residual heat removal piping

Residual heat renoval valves

CCgTAIKMgSST S?RAY SYSTEM

Spray Additive Tank

Containment Spray Pump

• • S.I. System Eductor

2a

2a

CODE
GLASS

2a . ASiME III

ASKE III
ASME III

ASMB III

ASMS III

2b ÅS>K III

2a ̂ ASME III

2a . ASME III

2
3

2

2

3

2

Q.A. XSI RSXA3XS
RiTQD

(9)

(9)

(9)

(10)

No

No

No

No

S°e Note 7c and 8

(9)
(9)

(9)

( 9 ) .

So
No

No

No

Se* Kote 7b

See Consent 1

See Cotxr-ent I

See Note 7c arid 3

CoiTBient 1 - 5xel.vsi.ve of v a l v e s and p i p i r g i n R.C- p r e s s u r e boundary which a r e C las s I .
Clarification of piping end • valves. r-%-:li be d-.rivee frcr. the Ssfe'.v
Class's identified on the engineering £lcv diagrams.

r.c G



SXS^V. ; -5 GOT^s-O^ZXT CLASSX/ IC/1 CION

COHFON'ENT

CO:TON'nN'T COOLING

Coinponcnt cooling heat exchanger

Component cooling pumps

Component cooling surge, tank

Component cooling piping

Component cooling valves

SPENT FUEL PIT

Spent fuel pit heat exchanger

Spent fuel pit pxrap

Skinner pun;p

Spent fuel pit filter

Spent fuel pit ocrdneralizer

Spent fuel pit- piping

Spent fuel pit valves

A:" :

s.-\-: r CODE
CLASJ

CODE
CLASS

Q.A. iSI REMARKS
REQD

2b

2b

2b

2b

2b

ASME H I

ASME III

ASKE III

ASXE III

ASMS III

3

3

3

3

3

(9) •

(9)

(9)

(9)

(9)

No

No

Xo

Xo

Ko

See Note 7e

See Note 7d

Except for valves
and piping required
for containment
isolation v'-.ich ?.re
Cl^ss 2a, Ccca i:irss
»v

SNS

NN'S

KNS

KNS

NNS

NNS

KNS

ASKS VIII

ASXE III'

No Code

ASME VIII

ASME VIII

ANSI 331.1

ASME III

UW

3

UW

3

3

(10)

(xO)

(11) '

(IG)

(10)

(io;

- (10)

No

No

No

>:c

No

No

No

See Note S



DISPOSAL SYSTEM

Kcoctor ccoiar.t drain tank NX 7 ASV.'i VV.T.

Reactor coolant drain tanS pump(A) >."* ASMii Ixl

Roactor coolanc drain tani| purr.p(3) KNL. ASMS III

Chemical drain tank , NNS ASMS VIII

Chemical drain punp NNS ASME III

Laundry and hot shower tanks NNS ASME VIII

Laundry tank pursp • N.\*S ASME III

Laundry tank basket strainer NNS : ASME VIII

S-mp tank . NNS ASMS VIJI

Surop tank punp NNS . ASMS III

Vaste holdup tank 3

Uaste evaporator feed pxnap 3 ASME III

Kaste evaporator package 3 ÅSMF. TTI
ASME III
ASME III

Spent resin storage tank • 3 ASMZ III

Vaste condensate tank NNS ASME VIII

Waste condensate pumps NNS ASMS III •

Wa<?te gas con-.presGor packs}'*1 3 ASMS III
ASMS III
ASM" III*

Gas decay tanks 3 ASME I I I
Kaste f i l t e r . NNS • ASKE VIII
Ccntairjr.cnt sun-.p punsps NNS None

JTyf-ror:cn nanifcid NNS (6)
NLti-yj;*-*»- awnifold . NNS (6)

Asixillnry bui lc ing s\in*p puntps NNS None
'in1.:1: r-.rov.il piswp p i t sutq» puwps 2a ASMK I I I
W.i:::- p::;:.:,.;:.-.l V;.^vr:: NVS M'.y.V. JIT.
' . • • • - ! • ; . • • : • . . • • . . : • ! • ; • . • ! : • . . : : ; • • : : ' . .\::-M " " . 1 . :

3

3

uw
3

UW

3
UW

3

3

? (vss>
3 (P&V)'
3 (Pipe)
3

(10)

(10)

(1Q)

(10)

(10)

(10)

(10)
(11)

(10)

(10)

(9)

(IC)

(9)
(9)
(9)
(S)

(10)

3
3

3
UW

2

(VES)
(?&v)
(Pipe)

•

(9)
(9)
(?)
(9)
(ic;
(IV

(ID
(li)

(11)
(9)

_REG:

No

No

No

No

No

No

No
No

No

No

No

No

No

No

No

No
No
No

No
No

No
No

Ncn Nuclear Safeiy if
vented io othef tr_r.

See Note 8



1. Tr.c, explanation of terms used .pT.ont cl.-v .•Ifacation li1:;; sre defined in Section 1.4*1

2. Identifies if Inservice Inspect-V.-. ' y>Z Se?!-v •> />!) is applicable,

3. Class 2b vhen used cs source, r f • ::'. f er Cenponcnt Cooling Svs ten, otherwise ncn-r.vcZear safety
related.

4. Storage vessel not exceeding 15 psig and 200°F to be designed, fabricated and tasted to API 62C,
API 650 cr AVA'A D100.

5. Safctv Class 2b, Code Class 3 if not used for rccircuistion.

6. Nation?.! Firs Underwriters and Underwriters Laboratory Certification.

7. i'ecesssry services required to perform the safety function:

7a Feecwater and controlled stea^ bleed
7b Component cooling wcter
7c Enerae;*cy power plus component coding vatex
7d Cwergency power * >>-
7e Service water

8. " Portions of equipment containing component cooling water shall be SC-2b, Cods Class 3-

9. Quality Adninistration: .. , • •• » - K'

. Kestitmouse QCS-i-i and >ectioa 10 of Vestir-ghous'e Administrative' Specification
or ; . t
ASMS Appendix IX vith Socu.sty Survey (Inspection check list r.ust be submitted to westins'r.ouss)' snd
Section 10 of tf Administrative Specification. ' .

10. Quality Adrånistration: ',

Wcstinchousc Administrative Specification Section 10 ane ASKE Cods Inspection at Source, if applicable.

11. Quality Administration:

Ve.-.tin-house rijii'.ts 'cc inspect, no Quality Administration required.

Page.9
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STEAM SYSTEMS 'IFMEM:

Table 1.4.3-2

CO^O.NTNT

STEAM GENERATOR SLOWDOWN'
(That Portion Kiich is Part
of Concairjr.ent Boundary)

Vaivus

STEAM GENERATOR SAMPLING

V.-.J.VOS

SKSVICE Wx\TSH (PORTIONS USED
rOil SAFEGUARDS)

Scruciis/Straitiers

AUXILIARY POWER GEyER

Fever Unit
I'ucl Oil Tanks
Fuel Oil Valves/Punps
j"uel Oil Pipins

ANS
SAFETY
CLASS

CODE CODE
CL/\SS '

2a
2a

2b (4)
2b

ASMS III 2
ASMZ III 2

ASME.Ill
ASME III

2b (6) ', - ASXE III . 3
2b (4) *- ASXZ III 3
2b • (5) : (5)

2b
2b
2b
2b

(5)
<5)
(5 )
<-)

. <5>
' (5)
• (5)

(5)

C.A.
LEVEL

Rcr.air.ccr of Sy-itcr-s
Xor.-Nuclear Sc.zc.Vj

Page 2
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Notes

1) This listing defines the safety equipment for the Steam Systems

Area defined in the ANS criteria, and is typical of all. tf PWR

plants.

Explanation of terms UBed in this equipment olassifioation list

is included in Section 1.4.1.

2) Storage vessel not exceeding 15 psig and 200 7 to be designed,

fabricated and tested to API 620, API 6^0 or AWWA D100.

3) National Fire Underwriters and Underwriters Laboratory Certification.

Interaction of fire pro* tion systems and plant equipment shorild be

considered.

4) Safety Class 2a where part of containment boundary.

5) Accepted practices that produoe equivalent quality equipment

required by the safety olass.

6) The purchaser must require the manufacturer, through appropriate

specifications, to design and fabrioate safety equipment within

the framework of a controlled quality system. All equipment not

classified is considered to be non-nuclear safety.
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KAPITEL 2

Forldggningsplats och omgivningar



STATENS VATTENFALLSVERK

VATTENFALL

2.

2.1

2.1.1.

2.1.2.

2.1.5.

2.1.4.

HIUGHALS 5

FÖRLÄGGNINGSPLATS OCH OMGIVNINGAR

Det tredje aggregatet placeras o:a 500 m söder om de tvâ första
aggregaten vilka är under uppforan.de, Det första aggregatet planeras
tas i kommersiell drift omkring ârsskiftet 1975-74 och aggregat tvâ
under juli mânad 197-4»

Data rörande förläggningsplatsen och deos omgivningar har redovisats
i ansökan om konoession enligt atomenergilagen ingiven den 29 mars
1967 och beviljad av Kungl. Maj:t den 6 juni 1968. Säkerhetsredovis-
ningar har inlämnats till delegationen för atomenergifrâgor for de
bâda första aggregaten. Delegationen kommer att fortlöpande delges
résultat av meteorologiska och hydrologiska undersökningar pâ platsen.

STATIONSOMRÂDET

Situationsplaner

Pâ översiktig situationsplan, bilaga 2:1, redovisas anläggningen med
planerade omrâden för aggregaten tre och fyra, vattenvägar m m liksora
platsen för de bâda första aggregaten. Bilaga 2:2 visar själva stations
omrâdet med de olika byggnadernas inbördes placering.

Stadsplan

Stadaplan har upprättats för stationsomrâae omfattande aggregaten
ett t o m fyra. Planen fastställdes av Kungl. Maj:t den 24.1.1969.

Byggnadsförbud runt anläggningen

Länsstyrelsen meddelade den 14.11.19^8 förbud mot viss nybyggnad inom
en del av Väröhalvön. Länsstyrelsens resolutioi har tidigare redo-
visats for delegationen.

Vattendom

I den av Västerbygdens vattendomstol moddelade deldomen den 19.2.1969
innefattadec även verkställighetstillstand. Domen överklagades av en- j
skilda sakägare. Vattenöverdomstolen fastställde deldomen den 16 decem-
ber 1969. Vattenöverdomstolens dorn överklagades och ärendet behandlas
för närvarande av Högsta domstolen. Tästerbygdens vattendomstol upp-
3köt i sin deldom prövning av skumbalkens utförande samt utsläpp av
avloppsvatten för aggregat tre och fyra. En redovisning i detta hän-
seende är för närvarande under utarbetande.



2.2 HAMM

Vattenfall har av Västerbygdsna vattendomctol erhdllit tillutând
att anlägga en hamn vid Bätfjordon alldelorc innanför Videbergo fisko-
hamn, oe bilaga 2:1. Haranen ä.c under byggnad och har dimennionerabü
oft att reaktortankar och annat akrymmando ^ods kan tas i land. Don
okall även användas för utwkoppning av utb.rilnda brünoloelement m ni.
Hamnen har ett vattendjup av c:a 6 m.

2.3 MüiTEOROLOGI

Klimatologiaka undersökningar pâgâr avseende nederbörd, lufttempera-
tur, dirafrekvens etc. Vidare planeras lokalmeteorologiska undersök-
ningar att utföras under minst ett âr füre idrifttagning av det
första aggregatet.

2.4 HYDHOLOGI

SMHI utför hydrologiska undersökningar mod mätningar av vattentempe-
raturen, salthalt och strömningar m m. Statens Naturvârdsverk deltar
även i dessa undersökningar.

2.5 FISKiS

Omfattande fiskeribiologiska undersökningar utföres av Statens
ïïaturvârdsverk för att fastställa râdande forhâllanden. Undersök-
ningarna kommer även att bedrivas aedan kraftstationen tagits i
drift.
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