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Puronse

- To initiate and prov?de direction for an KRR review of the maicr issuos

raised by the British in their application of PUR technology znd of the
Cesign changes that resulted from this application.

3zckaorcund
The Central Electricity Generating 3ocard (CEGB) of Great Britain recently
applied to its Secretary of State for Enargy for apsrova) to build 2 nucleesr
pouer stetion a2t Sizewell in Suffolk, England. The Nuclear Installations
inspactoraite {(NI1) s in the process of reviewing <his epplicetion and will
bagin & public inquiry early in 1983, The Sizewell “B" reactor, which will
be the Tirst Sritish nucleer power station to employ & PuR design, will be
similar to the lestinchouse SNUPPS reactor design. The design of the
izewell "B" pTant contzins several safety relatsd sysienms that dif‘cr

© TsigniTicéntly From SNUPPS.  Further, NIl has idantified certein arsas where
they are dissatisfied with the application or where they required further
informetion. Accordingly, it has been decidad that a review of the Sizewe)
"8" design differcnces from SHUPPS and the NII findings on the cesign be
perforred by NPR so that the differences between the U.S. 2nd 2ritish PR
rezctor practice end acceptance criteria erc identificd and the basis fer
thzir agdeption undarstood.

iced The inciceied divisions are 1o
ifferance 2n2lysis on ezch issue 2nd dzsion chenge listed in
The analysis should follow the format of Erclcsure (2), should
following:
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(1) A detziled technica] description of the design change or issue.

(2) A description of the equivalent design or pssition taken in the SNUPPS
applications.

(3) A detailed technical description of the basis en which HPR found the?'“eiﬁ'-
equivalent SKUPPS feature adequate. . /e

(4) An mmalysis of the safety benefits the CEGS change was intended to
achieve or of the safety concerns uncerlying the NII open issue.

(5) Questions on detail or requeits for further information to be put to the
British. *

Division directors 2re strongly encouraged to raview those porticns of the

British docket in their arez of responsibility to icentify other important

aracs to be explored similarly, An analysis of these should be prepared on
. the same schedule,

_Ihig_ggxigy and analysis is 2 high priority effort. Given the short schedule
end interdisciplinary nature of many of the issues the efort is likely to

require senior level individuals. Conflicts in schedule and resource
cormitment between this and other efforts should be Srought to D/PPAS thru
Ed Gocdwin for resclution.

Future E¥fort

Hhen these enalyses are complete, thay will be reviewsd Sv 2n ac hac group
censicting o S. Hzanauer, R, Sernero, T. Novak, M. Faulkner, and E. Goodwin,
This croup is to identify those most important issues dzserving detailed
exploretion with the British during & technical exchange visit in Decerber
£n6 tn icentify the mombers of the II2R axchence tean.

nfier the exchenge, 2 cetailed report is to be prepared.
cianzgenent

The averall NRR e€7ort i5 to be coordinated bv £. focduwin of PPAS. Tha2
Cev=-10-cay managemant and tupport of the roview effort is to be managad by
OL. The technical review, peper Tlow, scheduling, cormunicetions, and
resource managenent ere to be handled exactly as are SER inputs. G. Edison,
L2-1, is to be Project Manzger. Dr, Edison is to open .2 TAC nurder, manitor
screcul2 and rosource expenditures for this effort, coordinate the *:chnical
rzviawe, and prepere the report.




Schedulina

- Reviewers jdentified to PM 10/27

- Briefing for reviewers and management 10/28.
- Additional topics identified by divisions 10/2%

-  Draft analysis input to PM 11715
-  Visit agenda prepared, issues identified - 11/19

- Exchange team identified 11/19
- Final analysis to PM* 11722

- Tean! briefed by reviewers 11722

- Final analysis to team ' 11729

- Visit to UK ¥ o= 12/6-10
- Input to final report due* 1/14/83
- Report ready in draft 1/28/83
- Final report published 2/25/83

Typed input from AD to T. "lovak with copies to G. Edison and
8. J. Youngblood.

*

Refeﬁincés

NRR has obtained a copy of fundamentally the entire CEG3 subnittal., It
consists of the following:

UK Sizews11l B Reference Design

CEGS Pre-construction Safety Report

CEGCS Staterznt of Case

CelZ Probodilistic Safety Study (WCAP 9961)
UikER Degraded Core /fnalysis

]l Safety Assessment

Associated Documznts

Copics are hald as follows:

Eoch division director

G. Edison

E. Goodwin

A. Thadani

L8-1 Licensing Assistant (2)




As further informztion is obtained, it will be distributed similarly. !
Appended to this document as Enclosures 3 and 4 are a general description of
Sizewell and a listing of design modifications.

s
Origeal Sicaad by
K R Denton o
Harold R. Denton, Director
. Office of Nuclear Reactor Regulation
Enclosures: x 4 '
As stated .
cc: E. Case
R. Minogue
J. Shea
T. Novak
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ENCLOSURE 1
APPENDIX 1

Major CEGB Changes to the SNUPPS Design

1. Use of a secondary containment (DST)
RSB /C)vr 2. ECCS modifications (DSI with DST support) -

a. Two segregated steam-driven emergency charging pumps wfth separate
*water supply and not used for SI

b. Upgraded isolation between Rgs and RHR
c. Four 100% HPIS pumps with larger capaéity and lower shutoff head.
d. Larger (50%) SI accumulators

e. Four 100% RHR pumps, two for LPSI, two for CSS with automatic
. switchover

B Suﬂaod'l Two additional diverse 100% cooling water pumps for fan coolers to
/Huan & improve containment reliability (DST with DSI support)

W8 [Gv 4. Emergency boration system (DSI)
m’uunﬁ S. Increased containment diameter and lower design pressure (DSI)
sn'humr\b-ﬁ. Back up reactor protection system (DSI)
53/Leg¢wt 7. Increased equipment redundancy (D51 with DST support)
a. Four segregated 100% AFW pumps (two electric, two steam)
b. Four 100% th and ESW pumps (also emergency dry cooling towers)
c. Four segregated 100% diesels
8. Vessel and piping manufacture and inspection (DOE)

ARG osit 9. Layout and ALARA changes (051)

10. Redesigned control room (DHFS)

Cpen Issues in the NIl Review

1. External hazards - fire, earthquake, and airpleane crash (DOE with DST
support)

Bl Power 2. Fuel cled ballooning (DSI)



'
.

g e

aSu?;d' 3. SG tube integrity and multiple SG tube failures (DOE with DSI support)

Liév b
$8 JDuning 4. Integrated and secondary reactor protection system reliability (DSI)

&/Mc-/cf' 5. Accident code validation; ATWS and severe accident analyses (DSI)

NIl Confi.rmatorx Issues
1. Human factors analysis (DHFS)
2. QA (DOE) g MoN g .
1) IEM(}L 3. Accident fuel performance code validation (DSI)
4, RPV and RCS failure - "incredibility" (DOE)
. 5._ Component classification and design standards (DOE)

nl.Denptls. Extension of approval for non-remote sites (DSI)
\Q@ ISE_%L ALARA strategy, occupational exposure (DSI)



ENCLOSURE 2
SIZEWELL ISSUE ANALYSIS

Title: (Should uniquely identify the issue.)

Description: (Describe in 50-300 words the details of the design difference
or open/confirmatory issue identified.) -

SNUPPS Description: (Discuss in 50-300 words the SNUPPS design-or Ticensing
position*on the issue.)

U.S. Acceptance Criteria: (Provide in 100-500 words the U.S. acceptance .
criteria and an analysis of how the SNUPPS plant met them. Don't just quote
the SRP; explain how the design technically met them.)

Analysis: (Explain in 200-1,000 words the safety benefit the CEGB design
change was intended to achieve or the risk underlying the NII concern.)

Areas for Further Exploration: (Identify further data required or questions
to be asked during exchange.)




LOPMINT AND CONETRLCTION DIVISION

The PWR 3ef2renz2 Desizgn (Aoril 1982)

A Comparison with S!UPPS and the Unadooted Desien (AprFil

1961)

Introcuction . .

This paper cozpar~es the'NRC April 19C2 Reference Design
with (‘) the SHUPFS Design and witn (ii) the Unadopted
(April 1621) Desxg" The inforzation is discussed in
the text and 2180 presented in tabular forz (Table 1).
It_shoulcd e notsd that there 2re & few geaert. itecs
idestified in the tex: {zmzinly associated wi

contaninagtion centrsl) whicn it would not be
eppreprizte te presant in tae table (dhere itenised
changes &re speciliz). Apart froo these the changes
presentec in the adi2 are slignily nmore sxtensive than
thcse identifisd inm the text. In totn ctses, crly the
more izportant design cdiffcrences are lcentifled.

. Clearly, i3 is a zztter Of Judge=ont 83 to the level of
ces2il) down 0 wihich it is appropriate_to go.
The Asril 1532 R2fsrence Decign was evolvesd bDy & [resh
sctart from the 350728 Design énd not by =zKing cnanges
sa sne Usadopisd (April 1981) Pasign. It is therefors
as: =2aningful to Jesaride the Reference Design on tae
ngeis o 'changes' from the Unadcpied cesign.
Differenzes bHetween these twWwo S2el3ns &re, aowever, not
s the detrizent 7 the Reference Design.
The April 1982 Feference Design s fustified in nuclear
szlety tarzs in :?e.?re-C.ns:ruc:icn Sefety Report. It
‘s nos the intention of the present paper 1O restate cCr
suzmarise this ‘justificaticn. Rgther, tne peper sizply
i::icates Lroed reasons for design provisions whiehn
differ from SNUPFS and conaents, wﬁe-e aprr~-hzzte, on
he pﬂa:‘s‘sa in the Unadcpted Jes!i
Ia previding she 2eadriptilion it is ssuvenient IO
slassify tnhe Tezt.ires of the vericus des.gne in SiX
sepcarate catezorirs, whieh are discussead In Secticns 2-

7 2elsw.

e seai e MEA™ A0 bt




‘ »
é. Safetv features adcac whien were aisctsrenant ir

Unacobtled vesian :

There are seven major sa2fety featur2s wnich nave

teen &dded o the SiUPPS design to give ine Sizewel

'E' cdesign, 2ll cof which were glso prescent in the npril

1581 design. These are 2as {dollows:

(i) the four-puap High Head Safety Injection Systex
(2NS1S)

-

(ii) the separation of the functions of the HHSIS
<nd charging zuap system

(£i%) the larger accumulators

- “

(iv) the ferged-ring reactor pressure vessel

(v) the Zomargency 2eraticn Systen

(vi) the vese of z 4-punp Zssential Service Water

) Systez {rather than a 2-puszp’'systea)

(vii)* the prevision of secondary containment

3. Safezv fectures gddec which were not oresent in

Lnagcotec Jesign

There are six majer additicencl safety Teatures acdied o

she SLUPFS dasign t0 give the Sizewell '3' design,

whish were no% nresent in the aApril 1987 de--en. They
therefore reprecent g izprovizent over the igtter, ans
are as fclicws

(i) the =sdifizezions o the upser sesticrn of the
reacior Vessel Cavity (a--o.‘na externzl in-
gervice inspecticn of the ro22le reg i:r)

ii) the Auxiliary reedwater System with diversity
¢f sump drives (two 2lectrically 2riven 2nd two
g£:¢23 driven pumps)

(L8i) tse cozputer*hased Reac:ior Protection Systexn
witn & diverse seconfary protecsticn systsex

(L% tae srovision of & stess Sriven ezergendy
Scaarging srstes ('su;°" $Teas Zriven punp
tasluded slter review - see Feoncte).

-

reoinnte

BThg goarred Liezs of the lists i 3estisng 25 were
inziuded in the Reference Design 3s 3 result ¢l the review
whisn foilcuwes the lssulng of :iae Seference Desipn Reper:
g52 Pere=Scngtructicn Safery Repors: in draft lorm.
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()¢ the provisivh of two agditicnsl  pumps with
asssdizted pipework peiw22en the containzent fan
coolers and the reserv: ultinzte heat sink o

provile incre2sed Jiversity of the cooling ’
tupply to tne contzinment [zn coolers .

(vi)® the extension of the hign pressure piping on
the residuzl heat removal (R53) suction lines
to the outside-containzent isclation valves, .
This will reduce the probzbility of ® loss of
coolant accident occurring outside the :

sontainmant.

Y, Sa’ety features zdded which differ in detail fro=z the
Unadopted Desien . . '

There are four sz jor additionzl safety Teatures added
to the SNUPPS design to give the Sizewell 'B' design,
which are different in detall froa those In the April
1981 design, dut which are provided &s zliterrative ways
of achieving the eppropriate safety standards:-

-
-

s the
A (Loss of

(i) . the arrangezents for a2ctuztion ©
recircuiaticn phase Zuring a LOC
Coclant accident)

{ii) the Snmergency Zlectrical Supplies

{£i3) he interchangesbility of Resicual neat Rexmovel
8rd Containment Spray pumps -

tiv) srovisien of additicnal isslating vaives in the
fee2 .ises 322 space for zedizicral $sclatorng
velves in the steaa lines.

3 Secizn features adced =5 recduse rgdizsicrn exncsure cf
¢gssrziors

‘;

“n adéition =0 th2 szfetv-related changes the Relerence

Cesign iacorperates & serlies of u2asires Sesizned 0

~edyne radizticn exposure %O crersaticns and nzintenance

ezeff. These -casu;'es tre either the sine 28, OrF )
sauivalant 12, secsures in the Jnacepiles Jesign. They

iac.uele:

4 the ziostion of a narrcw vessel Cavity Lrvte - sy Wit flrss Lo,

FEE she use of & multi-stud tT2anEloner 2nc ne
integrated head packsge to refuce The tite
rejuireg Lo rezove tne vestel n2eC Juring
sefaeling

(¢44) the additicn of some jperzasint sub-charge
reons, sarriers anC weEsh fa2ilities 2u the
senteirncent

e m gy e wees, @




L
iaprovenents to the ventilatidn aad cir
filtiration systeas for the ccntainzent

&0 increasel containzent Ziszeier, &nd

improvements [or perscnnel zccess and
containment control including an extension
building with change rocs fzcilities and
additional sub-change rooas.
The SHUPPS design foresees a figure of arcund 400 man-
rea/vear 2s the likely operator dose. In the UK
Referende Design these various design changes zre
included to meet 2 target of 240 zan-rea/year. The
introduction c¢f these changes, yhile adding to the
cost, can be justified bearing in 2ind the guidelines
u.ch recuire the industry to take zll reasonably
rzcticable steps to reduce operater doses to "as low
as is rezsconably practicable", .

o
U

O |
(o8 L
[ 3
. 3
wm

filo

lEnEes to deet UK przetices &nd aize ‘ell Site

L0 be g

nuzber of 2hanges {roa the SHNUPPS design are required
2 zeet UK przcotices z2nd Sizewell site requirezments.
nese sane measures wWere inclucded in the unadopted

ign. They include:

.

o
T
et
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-

f sezvwacter

raver

gxtension of systens terved Sy the ccxpecnent
cooiing water systex deciause the essential
service wailer syste: Uses seaweter

-

e

[ T

e}
0
mom

heat eéxchanger rather
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L
Nevertheliess, the 2zril 1682 Rererence Design 2chieves
the mere extensive physicel segregation appropriate to
seat ihe CEZC: Design. Sefety Suidelines, whilst still
recaining the benefit of the SNUPPS arrzngezents. Tre’
unacopted design w2s 2180 duilt on a ccz=men concrete
raf: shazred detween the containment ancd auxiliary
buildings. This fe2ture was considered unrecesszry
following the results froz the latest site
investigations at Sizewell and analysis of cifferential
settlenent under norm=al and seiszic conditions.

Figure ] shows the general layout of the Reference
Design and of the Unadopted Design.,
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TABLE 1 (Continued)
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|fuel.
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1 x 1063 eonollng valer 50% coolling water |Analysis of lncldents
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heat «xchangern heat cxchangers |apent fuel pond Indlcates

Ithat the April 1902 Jesign
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ifuel Storage
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Table 2 Comperison of Sizewe!! B with SNUPPS

) -
FEATURE SNUPPS (CALLAWAY) SIZEWELL B ‘ COMMENT
Building layout 140" internal diameter containment 150 internal dismeter containment  Diameter must be increased 10
with hemispherical head with hemispherical head sccommodate larger pump
motors, sccumulators and
feztures 10 reduce man-rem.
Auxiliary building extending Same s SNUPPS Essential fezture of the SNUPPS
slightly more than 180° around concept for access during
. containment building construction -
Containment and auxiliary Same a: SNUPPS “  Essential feature of SNUPPS
building on separate foundation layout permitting buildings to
nts J be founded at heights to suit
. plant layout
Reactor Westinghouse 3425 MW 4-loop Same as SNUPPS Fundamental to retaining
components plant ' . " benefit of proven design
Reactor vessel fabricated from Reactor vessel fabricated from Avoids vertical welds in the ;on
plate or forging ring forgings of the reactor vessel subjected to
_ high neutron irradiation
‘Standard’ reactor vessel head Hcod design modified 10 The multi-nud tensioner
design . sccommodate multi-stud tensioner  reduces the time required to
remove and replace the vessel
. 4 . head and hence reduces man-
. rem dose
Wide reactor cavity design Narrow reactor cavity design The narrow cavity reduces
adopted neutron streaming and induced
activation and hence reduces
man-rem dose -
60 Mz design for the reactor 50 Hz design for the reactor Reguirement for UK design
coolant pump (S3A) coolant pump (1000)
Type ‘F’ steam generators Same as SNUPPS - Design chosen to improve tube
- integrity
Emergency core Two high head safety injection Four high head safety injection Four pumps required 1o

cooling system

pumps

pumps of increesed czpacity

improve reliability and meet
requirements of UK singie
failure criterion. Increased
pump capacity reduces peak
clad temperature during small
breach LOCA.

HHSI pumps taking suction from
LHS! pump outlet in recirculation
phase

HHSI pumps taking suction
direct from the containment
sump - .

Careful pump and pipework
design used 10 prevent nead
for complex arrangement of
equipment

Chaéging pumps used as part ot
EC

Charging pumps switched off
during ECCS operation

Charging pumps can be

omirted from ECCS because

of increased capazity of high
hezd pumps. Deletion 2'so
reduces the chance of over-
pressurisation ef the primary
circuit while 3t low tempe-zture

4 x 33% accumulstons

4 x 50% szcumulaors

UK single failure criterion
mezns that reguired cperztion
must be cepencent upon 2
rather than 3 accumulaics
working. Hence increased size

Manual realignment of pumps
from injection recirculation mode

Automatic realignment of pumps
from injection recirculation mode

Improved reliability is achieved
by automatic pump realignment

w head safery injection/
Jue! “eat rermove! pumps

s & - -~ % >
Wt Negs T retu™

Four ide~tical pur=s two normally
dlignec ‘s LMSI/EHR duty, 1wo

dignes ‘st epataimTent ey Oty

The increased czzacity of the
hich hezd pumrss mezns ™2t the
T MEC inHLion SyneT 020 N
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Tadble 2 continues

FEATURE

 SNUSPS (CALLAWAY)

'
SIZEWELL B

COMMENT

Pressuriser system

‘Standard’ hester system in
pressuriser

Reserve heaters available

Sutficient time is available for
the operator to connect up the
reserve heaters if required

2 centritugal pumps and 1 positive

Chemica! and i 2 centritugal pumps + 2 back-up The required reliability is
volume control displacement pump positive displacement diese! driven  achieved by using a diverse
system pumps power source for the back-up
pumps ‘
Auxiliary feed 2 x 100% electric motor powered 2 x 100% electric motor driven Seperate nozzles reduces risk
water system pumps plus 2 x 100% steam driven  pumps delivering into separate of fatigue cracks due 10 low

pumps. All pumps delivering into
the main feedwater nozzles

nozzles on each steam generator,
2 x 100% steasn turbine driven
pumps delivering into main
feedwater nozzies

temperature feed water

.

Boration system

2

Rapid baration system (within
HHSI system) included

Rabid boration system deleted.
Emergency boration system sdded

Recent analysis shows that the
rapid boration system to deal
with recriticality during steam-
line break accidents is not
required. The emergency
boration system provides an
alternative reactor shutdown
system in the event that the
main system fails to operate

Component
cooling water

s

sysiem

2 train system - each train has

- 2 pumps and 1 heat exchanger

2 train system — each train has
2 pumps and two-part heat
exchanger

For Sizewell ‘B’ the component
cooling water system carries
some of the load carried by the
essentiz! water system in
SNUPPS. This is because the
EWS at Sizewel!l uses seawater
#s its coolant. This leads 10 8
two-part heat exchanger in the
CCws

Essential service
wzier system

2 pump system

4 pump system

Reliability of the system
improved by increasing the
number of pumps

Reserve ultimate

heat sink

Use of large cooling water pond

Air-cooled heat exchangers in
ctomponent cooling water system

Air<ooled hezt exchanger is
more suitabie for Sizewe!! site
than a cooling pond

MNain feecdwater

One non-return valve in each
feeowster line

Non-return vzlve and isolating
valve in each feedwater line

Engineering practice in the UK

Turbine-generator

Single low speed turbine generator

Twin high speed turbine-generator

Chesen 1o avoid use of 2 proto-
type turbine-generator in the
first PWR plant in the UK

Mzin heat

rejection system

Forced dratt wet cooling tower

Seawater cooling

Dictated by choice of site

Electrical system

60 Hz

S0 Hz -

UK practice

2 x 100% diece! penerators
‘eeding 2 teparzte distribution
boerds

4 x 100% ciese! generztors feeding
& separzte Cistribution boards
(Note: non-eleciric drives for
euxiliery feedwzrer ana charging
pumps)

The diverse power supplies for
certam vitzl equipment means
that the required relizbility for
emergency electrica! power can
be proviced with 4 giesal
generztors

Rezztior protection

Sing'e system based on relays and
solic state switches

Primary system using micro-
processors, and seconcary sysiem
using ‘Laddics’

Two systems required 10 mest
UK safety requirements

Irrzcizted fue!

sencling

High 1i” -on
vehicie g pond

Lock gates permit flask 1o enter
2t low level

UK przziice 10 avoid risk of
dropping flask

.
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Tebie 2 continued

FEATURE SNUPPS (CALLAWAY) SIZEWELL B COMMENT

]
Fuel storage 2 x 100% cooling water pumps and 4 x 50% cooling water pumps and  Analysis of incidents involving
pond — cont 2 x 100% heat exchangers 2 x 100% heat exchangers . loss of cooling of spent fuel
: pond supoests that the Sizewell
‘B’ design gives adequate
redizbility
Personne! change  US practice Larger main change room and CEGB practice for contamination
rooms additional subchange rooms contol requires additional change
rooms
Secondary Enclosure building is not provided Enclosure building It has not been possible to
containment ' for Callaway but is an option with provided *  provide conclusive evidence that
SNUPPS concept leakage from prestressed
- containment structure is
- predominantly from the
. penetrated regions
4 B
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Key
1 Reacior basding (comanment)
2 Auriliary building
3 Fue! building
4 Turbine house annexe
S Turbine house
€ Generator transtormer
7 Water trez!ment plant buildng
8 Hydrogen reiease tank
§ Mypochiorite bwicing
10 CW. Pumphouse
11 Surge chambers
12 Nitrogen ang CO, store
13 Auziliary boiler house

14 Diesel house

15 Control buiding
16 Transiormers

17 Radwaste buildings

18 Seconcary diesal and
control bwiding

1% Workshop

20 Workshop stores

21 Wellare

22 Admunistration

23 Fire tighting pumphouse

24 Towns water reservor Not
25 Resarvoir Neo.2

26 12k substation

© 50 100 150 200 25C 300

- 27 400KV substation

28 Reserve ullimate heat sink
29 Station transformers
30 Site hoste!

31 Reactor make~-up and
refuelling water tanks

32 Deminerahsed and
condensale waler tanks

33 Fuel oi! tanks

34 Decontam shop

35 Contraciors’ slorage areas
36 Construction offces

37 Pudic mformaton offce
38 Main change building

-

Fig2 Sizewell B Power Station — site plan
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ENCLOSURE &

The pressurised water reactor design for

Sizewell B

D R SMITH, MA, FiMechE
National Nuclear Corporation Limited, Whetstone, Leicester

SYNOPSIS The paper describes the PWR design for Sizevell 'B', with particular emphesis on the
chenges froz the US reference plact introduced to meet tbe UK safety end other requirecents.

i II'ﬁODUCTIOK

The P-essarzscd Veter Seactor (PwR), developed in
<he United States and videly adopted elsevhere,
is & zeture reector sysiez for vhich there is a
gTee: éeal of experience of both comsiructicsn
.e=¢é cperaticr. In order to teke full adventage
ef this veelth of experience, it wes éecided
kst the PR Cesign for Sizevell B should
-c;l:cn’e es fer es precticetle a reference
et bc--; puilt in the USA., The resctor unit

:clcc.ec is & stecéaré Westizghouse L-locp

lesigs  with a hea: output of 325 ¥E (therzal),

guivalent tc & net eleciricel output of epprox-
izetely 110C ¥w (e), Tvelve siziler units are
a-cealy in :*e-gt‘o: esd & further tueaty are
js=éer comstructicn. The pover stetics izcorpo-
setizg this 'esc::: uuit, is the Staziard
sselear L«-: Srver Plest Systes (SINFS), vhich
wss desigmed Lty Zezitel for o group I US
utilities nm‘ rezresents the latest nuclear plant
fesign in the USA, Tvo SIUFPS staticas ere in
£= eévenceé stage of ccxsiruction, one at
Callevay, Missouwrd -ne the ctier at Welf Creck

Yansas,

*rile 2te FwR design for Sizevell 5 Ccllevs
zlcsely that of Cellisvey, it has bee: recessery
t2 =zske chamgzes for the follewing ressocs:
€izevell is ¢o the see coast, vierces
Casldavay is ez o Tiver - -e,;-.--;
stanges tc scce suxiliary ecolling
grgte=s 35 ascoz=cdate selt weter axé
siter size specific features.

LS
.-

'ii) The ¥ gid fregquency is 50 Ez ccopered to
€0 =2 :: ke USA - S0 Bz retating eguipzent
is generslly larger thes ie 60 =2 equi-
velent.

~es zerric uzits viereas
-::e:;s- ue --s ere cred Iz the USA

-
el Al nheis s snl
»ews e » &

535, OB B e

.

(iv) Sizevell 3 hes to satisfy UK cechbenical and
electiricel steniecds enéd engipeeringprac-
tices, particulerly vhere UK zanufactured

equipneat is to be used.

(v) Sizevell B éesig kas to setis?)y UK rether
tbes US sefety reguirexents anéd teke account
cf ctazges iz the US requ:re-ents for fusure
pleats, notadly requirexzezts arising fresz
the accident at the Three Mile Islenéd plent.

Ia edditiea to these otligatcry reguirecents
for Sizecwell B, a lct cf censtruction, operatio-
28l ant .echnolc;icll ri01c¢ has teea sccum~
wlrted gince the Siv. 7S desigr wves co=aitted.
Desig chenges for tlhese lresscns heve only been
zade rhe'e the benefits ere cenfidently expectied
to e lirge coxjeres with the risks to cost ané
progre==e of iatroéucing unproven festiures.

2 SATITY REQUIAZIZLTS

Because ¢ the icporiance rightly attached tothe
sefety of nucleer pover statices, it is perhaps
apprepriste to reviev triefly the izpact vhich |
the ¢ifferent approec: to safety in the UK end
USA reve had on the Sizevell B design. 1In the
LUSA, the URC lice:si:c reguletions are set out
in grest éetail in d2tment 10 CFR. 1Ino the UK,
<he III Flece cnus for proving that the cdesigs
is se’e cn the cperzier and designer, vhe have
to satisly Sroad furmeticnal gailelizes. 4
f;;:s.°"“ ;"~c;::e ef shese guidelines ischat
a2) reasczadly preciicel steps shell te taken tC
.et ;ce the exposure to radisticn ef the general
$ublic asé the plent cperaters, botl lurisg
per=al creratioz end :lfo as the result of
uccite::s. One effest has been tlat =ore
ezzhesis is placed iz the UX ez tde provisica of
reduzéancy asd éiversity In those systiecs
provided zo czitigate the conseguences of acci-
Gemts. Iz perilculer, 3t s itgeired thst WO
"‘c-c"--: and Eiverse griuss o7 systezs e
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cf these goups of systezs hes to be highly
rel:atle (the terges i iC™3 to 107" failures
per dezesl) esi capable on its owm of preventisg
= uzeccepiedle releese of radioectivity resuli-
iog froc the initiating fault. A secocnd conseg-
uezce of the functicnel guidelipes is reflected
iz the CICE practices for the control of contas-
inetion azé operster expesure during porzal
cperatiocs end seintezance of the plact, vhere
greeter provision of change rooczs and ventilatien
systezs is required then is normel in tbe USA.

3 TEE REACTOR MAIX COMPONENTS

Eeat is extracted froz the fuel by vater,
pressurised at 2250 psig (about 158 atzospheres),
vbich is puzped through tbe four closed loops,
each of wdich contain a strax generator and a
puzp. The coolant circuit cozponents are des-
igoed to vithstend stresses resulting froz
seispic disturbasces, cyclic flov induced 1geds
end fault trensients, as vell as the normal
opereting conditions. .

el

The fuel is of standerd Westinghouse design and
consists of ex errey of fuel assexzblies with
slightly exriched urerius dioxice pellets cor-
tei”2d vithip zirconiu= alloy tubes vhich are
seeled end pressurised vith belium, Each fuel
assexzbly cozsists of 255 fuel rods pechenicelly
lcceted in a 17 x 17 squere srrey (289 posi-
ticns), Tae centre positicn in thas assezdly is
reserved for the in-core imstru-entetica, vhile
the remaining 2t positions are equipped vith zir-
celoy guide thictles eveilable es core locetiens
for rod cluster control essecztlies, neusrcn
scurce assextlies, cr turzetle poiscn rods,
Feactivity is centrollesd by imsertisg or withe
Saving the conlirol agse=li

-

ises, ang ®y varying

<ae cencentrezics of bdoric aciéd in the coclant
“ater.
Seactor Vessel Interzal Siruciure

whitk are

the

The rescicr vessel izternal structure
cf stazdard Sestingacuse design, suzpomt
fuel essecblies and elign the rcd cluster
control essesbly guide tubes vitk the centrol
red érive. They alsc éirect the flov of resctor
coclant, providée ge==e ex¢ neutren shielding,
ead provide guides for iz-ccre instruzentation
tetveer the reecicr vetrsel bottcx heid enéd fuel
essezblies, Trney are fetriceted of sustenitic
steinless steel., The izternels consist ¢f the
Upper core suppert structure vhich is reccveble
for refuelling, and the lever rore suppert
strucsure vhich aliso %as 0 B¢ resoved fer
interzal vessel ingzectica.

Fressure Vessel

The pressure vessel is essertially the seme
cesign as that for SIUFFS, except tlat it will
be febricazed fre= ring fergings. This avoids
the longitudinal velds (vhich ere szore highly
sireszes <hpn T T SMIVSertie) wvellds) in the
sert of the vesse. .7¥ experiences the highes:

v drvadiacicn.  The vecsce) i fetrsicace?

......

vessel vill be sudject tec exneustive imspectics
€orizg fedricetion, befcre installstion asd
€irizg service, Toese teesures aéirecs the cor-
cerss oo pressure vessel integrity thet tave
received sc puch attention., Siciler stasderds
ef zesufacture end inspection will be epplied t2
the pressure retaining. perts of the other cc=-
pozents ir the coolent circuit.

Tbe pressure vessel is supported froz pads
located oz four of the main coclant mozzles,
vbick rest oo the reinforced concrete structure
surrounding the vessel, A design vith a rest-
ricted gap betveen the vessel gnd concriéte shield,
koovn a¥ the 'parrov cavity' design ves chosen,
rather than the 'vide cavity' of SIUPPS tecause
it reduces the irradiation exposure of cperators

uring refuelling.

Steexz Generator .

The steaz generators ere of shell ‘end tute corsi~
ruction vith steen seperators et the top. The
stee= generator coxsists of three sections; &
tezispherical bottez head carrying the prizary
ccclent inlet acmd cutlet pcizles, en eveporeter
section enclosing the U-tube bundle, and an
vrrer section enclosing the steen seperators.
hccess opezizgs perzit Imspection end plusgicg
©f the tubes end vater lescing of the upzer
surface of the tube plete, The steaz gezeraters
ere the letest Westinghouse 'F' type vhick ipesr-
rorete feeturcs tc aveid the tube édestirg and
crevice acd stress corrosics vhick teve cocurred
vith eerlier designs. These feetures izTius

.
—— -

wen -

stainless steel tube support pletes wizh
Quatrefcil holes - evcids the prcdleas of

tube/;lete ercsion.

Pl Ceph kyérealic exparsics of t:bes
tube sheet, eveils crevice corresics.

Medified deffling %o ispreve circulsticn
ratio - eveids sludge depcsition eni son-
sequert tube dry-cut ané corrcsica.

Taerzelly treeted Inmccnel-€C0 tube =sterial
- increeses the resisterce to stress
cerresion ereckirg.

The steaz generetcr is suppered by fcur
erticulated colu=ns, Upper end lcwer lazeral
resiraints are provided to wvithstesd gelezic
Joals, and the lcads vhich weuléd cacur iz the
evert of & pipe rupture, The repcior ccolest

flovs ipto the cheanel heed at the boticz cf tze,

gTess genergior, through Incenel U-tiutes 2=d 12k
cst €f the channel Lread te retiza 20 the rescice
vessel., Feelviier entess neer the top ef <:e
stei= generster, vhere 3T zixes wizh thE se-ciree
alazion flow fres the centrifigel stea= seyar:-
tcos and passes dovp the pzculus tetveer the zide
bundle ané the skell, It then rises beiveen iie
U-tudes to the steem separeters frecc vhere the
seyeceted stees is piped to the turbine ge:se-
Tators. :

Reacter Ceoolent Pu=ps
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“water lubricated bearing in the pu=p; casizg.

The pusps are d-ives by € MW constent
speed, air toc’eﬁ, vertical squirrel cage
icdusticn motors witd oil lubricated shrust asé
redisal beerings, Pu=ps and sotors are of esteb-
lished designs vhich bave been tested at over-
speeds of up to 125 per cest of pozizal speed.
The pu=ps are supported o3 erticulated colu=ns
;:e restreiped laterelly by seiszic da:pers and
pipe wbip restraints.

Pressuriser

Tbe reactor coolest pressure is controlled by a
single pressuriser connected to the hot leg of
ope of the loops. The pressuriser is a vertical,
cylindrical pressure vessel vith hc:;spbtracnl
top end bottoz closures. It is fabricated in
cerbon stefl vith austenitic stainless steel
cladding oo all surfaces exposed to the reactor
coclant, During cperatica & vater level is painp-
taiped in the prct:uwxser by adding or resovitg
vater froz the coclent circuit to cccpensate for
the expensioz and contracticn of the coolent
during operaticn.

To reduce the coclext pressure cool vater is
spreyed into the pressuriser. This condenses
scze ©f the stea> and reduces the wvater tecper-
etuwres Electrical izoersion beesters in the
ressuriser reise the saturstion tezperature end
pressure to inpcrense the coolast eircuit
jressure. Incresses in pressure beyocnd the cap-
etility of the spray syste: cause pover oper-
eted relief velves to ope:s to relieve the
pressure by discierging fluid izto the pressu-
riser relief tenk iz the cortaizment building.
AT pressure setitizgs belov the design linmits of
the systex, edditiczel spricg-loaded safety
velves eutcceticelly open to prevent over-
pressurising the cocleat circuit,

Conteiz=ent

The reector end cooleat loops ere housed within
e cylizéricel steel-liped prestressed concrete
eonteizzeat duiliing wvith a hezispherical roof,
see Figure 1. It is designed to conein releases
froa sccidents in vhich cocleat escapes froz tro
prizery systes. A sprey system is provided wo
ccadense stea= in the evest of such ea accident
end so reduce pressure, ead to vesh out icdine
and perticulete fissica products. Fen coolers
ere provided to coptrol the tezperature wWihin
the centaiz=ent during norzsel cperation, ead
they aiso serve to reduce tezperature end pres-
sure wizhia the ccateinsent 'cllO"*n. & loss of
ccolext accident, Massive reinforced ccencrete
fztersal siouciuces surpe: e ;ri:try coslast
RS Wothie the etctelisgens. These s:r;::.:es
ere cesignel te witlstezd the loeds froz plan
Testraizis i the evest of an eerthqueke cr a
TopTere of & tigh pressure pipe. The .
ccateizzest is pertielly esclesed by the suxi-
liery duiléing vhish touses the resctor coclexzt
auxiliery systezs. This bnilding encloses the
Fenetrel ed rez :o* of the cc:tnz:_e“t ¥miléding,
and =rovides a :ecc:.;:)
sy .ea:z.e vhick zigts occw

2% T diem ebhaniin -
3% tusldl - e

ccziaip-
= “hese jenet: ticos, €x2

s # moes oy Pace »b

k) REACTOR AUXILIARY SYSTIMS (Ferzmally

Operetiz;)

T:ze Chezical and Voluse Ccnirol Syste= (CVCS)

L
Toe ¢hezmical and veluze coatrol fystez (CVCS)
bas the following functions:

!e;;la’ion of the boric acid concentraties
iz tbe reactor coolezt to cozpersete for
resctivity cbecges during start-up and
sbutdown, and due to fuel burp-up.

Rc;ulat;on of the resctor coclent inventory
to ceictain pressuriser level vithin the
ll.grable range.

Treatoent of the reactor coolant by con-

tibuous removal of corrosion and fission

products and meintenance of the correct

bydrogea concestration.

.

A szall quantity of reactor coolast is cootis-
uously discharged through :e;ene'utzvc and poo-
regenerative heet exchengers and pressure
reducipg orifices. Purificetics is affected ty
& systex of deziperalisers end filters. Regul-
ation of beron is echieved by the boron ther—al
Fegenerative fystem (BTRS), wkich edds or rezoves
boron according to the te:perlture of the ica
excb-ase resins. Tvo ceatrifuzel cb;.gzn; F=ps,
cpe is sufficient for the duty, return tte CVCS
flov to the reactor coolent circuit, Pert of
this flov is directed to tte reector coclant
Fo=p seals.
Tte Cezpozezt Coolisg Weter Systez (CCWS) and
Essential Sea Water Systex (LSWS)

The cecponent coolirg veter sysie= is provided
to cool tbe =aln rescior cocponests and euxiliesy
systezs, The Tein heet loeds ere:

The resctcr coclest pusp therzel berriess

The chezicel and voluse cozirol systea
hest exchengers

The residual hest rezoval hest exchangers
The centeinzent fan coolers

The spent fuel yond cocling systes.

The systex is arrengsd in tvo helves, each
equipped vitk tvo pu=ps, & zein snd sudsidiery
heet exchenger end e susge tenk, Tne syste: is
. closed locp and uses dexzizerslised water,

fosed vith & coerrosies izhibiter, and it
zorzally rejects hest to tihé esseztiel veter
cocling sysie=. It ce> also reject heat to the--
reserve uitizste Leet sizk vhiek is 2 fc-ce‘
draught vater to eir eas exc‘z:---

L SELUTOO0WNN COOLING SYSTEM

There are severel systexzs desigoed to safeguerd
the reactor vbea it is sut dovn pcrsally, or
follovizg & feult cr en sccidess:

Auxiliary Feel Systies
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er sbutdovs best, viick emcusts to scoe 100 Mu(sh
Cive zizutes after ghutéown. lNorsally $his heat
ecziinces t0 be recoved througt the steas geoe~
Tettre, vitl steex Yyrrssed direct 0 the tustime
ccoZezsers, Wnen the condexser or the =einp feed
systez 1s unaveiletle, the steac geperstors are
tocled Ly either of the tve suxiliary feed sys-
tezs, Cae of the auxiliery feed systezs bas tvo
pusys £river by elecivic potors, exnd the other
bes tvc puzps drives Ty szell steex turbigpes
suppliel froc the steex geserators. These pumps
ere supplied froz tvo seperate condensate water
storage texks., Should peitber zain condenser
be availatle, steex is discbarged tc atoosphbere
through relief valves,

Residus) Eest Femoval Systez (RERS)

Wben tbc reacigr coclest texpersture and pressure
bave fellen sufficiestly, the shutdown reactor
cen be cooled by the residual heat removal sys-
tez (PERS). This bas tvo parallel loops, each
vith s heat exchanger and tvo pucps; one loop
vitk oze pump is sufficient for tbe duty. The
systec is connected to the reactor coolant cir-
cuit through velves vhick ere porzally clesed.

t ezadlin=s the reectcr cocleat to be reduced to
etcospheric pressure and if desired the circuit
cpered for -a2fuellipg éuring which it continues
tc rexcve the reector stutéown beat. The EAR
syste= elso fcr=s part of the Esergeancy Core
Cooling Syste=, cpereiing in a lov pressure
injecticz or re-circulating mode (see delow).
Toe systiexz is elso designed to perzit the pu=ps
te be aligned to surply the ccataizzent spray
systez.

Ezergenzy Core Coclizg Svstez (ECCS)

)

tte unlikely evex: cf & lcss of coclent acci-
ezt (ZZCA), it is necessary to izject water ip-

23

« 0 the scelexss circuit o prevent the core being

unccvered azé the fiel cverhestizg, This is done
ty the Zzergezcy Ccre Cceling Syszez (ECCE).

Tais systez is designed to zrovide core cooling
fer accidexts up tc and iacluding the hypo-
theticel irstentenecus double-exced rupture of
& Teaczor toclaat jipe.

Tre ICCS is autozeticelly ectuated by signals
indicating:

low pressuriser pressure

Zigh pressure ir the ccxtaimsert'duilding
Lcv steas line pressure.

The srates costains four kigh pressure injecsien
pus=3s, svovited <o feal vith s=al) LOCA ip whieh
R STC.ant prerzure recsians “-;b for a consider~
gLse Size, 1: <he case cf a larze LOCA (e.g.
sejcr 3ize rupiure) the ccolast pressure falls
very razidly, and s rapiéd Injecticn of vater s
reguired to replace thet lost through the tresch.
This is schieved by four eccuzulsiors, storage
vessels cozteinizg derated vater and pressurised
ty citrcgen ges, one c¢f wiich is connected to
gach casinont Yeay ™ -ccn::lltc—s have b~
3ize2 st At %we vill provide the reguired out,.
ohan e :—:...1;.:-: Rave exgtied, water cooe

“the plant en? in emamgpizg eutput.

ccztaizing boreted veter exé wvier tiis is expiied
they re-circulate vater froz the sisps in the
ccnteizzent tuildisg, rejectizg heat teo tte FXES
teey exchezgers, A:‘e-:z';xe.). tie regiived
flov oF vater ces be provided by three of the
four kigh head ipjection pu=ps.

5 REFUELLING s

Approxizately ope third of the fuel in the core
is repleced each year, The operation is cerried
out vithk the reactor sbut-down, ané cooled to
lov tezpersture asd atzospberic pressure. A
sulti-stud tensiocoer and integrated heed Package
is provxded to reduce the tipe requ;red"or
resoving the wessel heed and intercals grior to
refuelling, and hence to reduce the irrafiation
exposure cf the coperaters. The cavity adove the
reactor is flocded to forz a pool th:ou;h wvhick
the reactor vessel beed and upper intermel .
structure are rezoved, eand the fuel lifted fro=
the vessel and trensferred froz the prx:gry con-
tainrent buildizg to a ttorege pond in the
adjecent fuel building. After a period %o allow
zuck of the radicactivity to decay, the Zuel is
put izto a flask for tramspert to the rezrocess-
ing plent at Sellafield. The fuel ster age pend
vill sccozzodate W te 18 years' cutput cf
irradieted fuel giving a high degree of indep-
endence of off-site stcrage and eeprocessing
facilities.

é COITROL AND PROTECTION SYSTEMS

The contrel and pretection systezs serve two
generel purpeses: L

to regulate the reector hest output to
gstch the turbine-gezerstor load

tc nou-tcr Flent operstirpg ccaéitions,
ené iT the evert cf potectielly unsefe
ccaditions, sutczzticelly to trip the
Teacticr end ectuete ithe neces:zary stle-
g-ards systez,

The reacter pover is repulsted by sctuetizg tle
centrol rod drive zesheniszs vhich sre zcunted
€z the reactor vessel -ead, The érive zecheniss
is a stenderd Westizghouse electrc-sechazicel
Jacking device, vhich zcves the cluster up or éown
iz e series of s:zall t'eps. The érive cechanisxz
bousing for=s part of the coolast circui: dbousi-
ary, so that no seels are reguireé cn tie cenirol

rod t:ivg shafts, -

Host plant iastruzents vork through coniiauous

readirgs on oze of :::ee Ftraceters; tezzersture,

FTesture ©r neutrex flux, Avtozatic ccsirol
systess are provided 20 sizplify the cezslex
activities enzailed iz steri-ip end shusicwm of
Tt PRAINT
:c:t:*l secs vhich is Li;;r!:: to the rescter
suxilisry Suiléisg &, viil bde a2 UX desz;: e-ploying
the lat est ergeaczic pripeiples and takizg
account of the Zessons ot the Three ¥ile Isleczi
accideaz, and ,rcV'd:d vith veztilatica

;:'tuse:eats vaich prevest ingress of cestemizzed

ava
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systez is basel cn picroyresscr

tectaclogy, axd

2he secondary frsten alsc e=ploys solid siste
lezests, nacely the 'Lci:i

e
F - Ob
LET Sle

ele=est
UV ges coclel rescicrs. T:ie nerzal
getlzé of trippicg the *cnctc is by interrupting
the clectr;cnl supplies to the cczirel roé cecd-
anis=s., This allovs the coztrol rod assezblies
to érop into the core. Az esergeccy boration
systez provides s diverse method of shut-éowve in
the very resote possidbility of sufficiest coztrol
rods failing to eoter the core. Autozatic
reactor protection and sefeguards systezs actuetiem
anéd control are provided so that the safety of
the pudlic does pot depend on actions by the
operstor for helf-en-hour. This gives the
operator time to determire the pature of the
feult and appraise the plant state from the deta
display systems before taking actiosz.

s Cevelcped

7  TURSIKE-GEKERATOR PLANT

The turbine generstcrs are arranged side by side
ir the turbipe bouse vith a central maintesebce
anéd loading bey betveen them. They are 3000 rpm
zachines vith a pormal full load gross electric-
el cutput of 600 MW, Eech turbize has a doudble
flow high pressure cylirder and three doudble
flcv lovw pressure cylicders. The turbine
gezeretors and the condexsing see-vater cooling,
Teed heating end feed pusp systezs ere all desed
oo vell establisked practice., Four cein steax
pipes, provided with relief valves asd quick
clesizg isclating valves to deal vitk faults
take stee= frc= the stee= generators to the
turtipes, Titezius ccndenser tubes with doutle
tute plates ace used to reduce the risk cof sea
vater ipgress. To protect the steax generators
frez corrosicn, the conéensete is trested in ex
ica exchenge dezizersliser, vhich alsc precludes
conta=ization fro= sea vater.

8 ELECTRICAL SYSTEM

The turbine genereters feed the LLO xV grid line
via tvo geoereior irensforders. They elso supply
the staticn auxiliaries through tve unit trans-
forzers Teedizg the internsel distritution system
8t 11 kV. ZSreziers enetle the genersiors to be
courled or uscoupled frez the grid or staticn
interzal systez. An alterzetive source of pover
for the staticz a2uxiliaries is provided by two
stetioz trensforzers vhick ere conzected to the
122 XV grid lipe., The steticn sein éistriduticsn
volisges ere 11 kV, 3.3 kV end 415 xV. 1o the
cese of loss of electricel supplies froa the grig
four 2iesel gezeresicors ere provided, any cpe of
weick is adequate %0 supjly esseatiel lceds in
2esT circussiances.,

Pt B e
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The staticn laycut, see Tiguore 2, Bas Yees Ces-
igsed o de adeztetle to & vide range of site
cezciticns, The pover tleck ecrengezent provides
g00% eccess to the b.ilé"; fer cezstructicn aad
ePeTRLIcS, AN

connecting service ;-“e\C°k e=d elec :e;l pover
end centre) catles., The follewizg dullédizgs
cozprise the pover hlonk, see Figure 3:

Seecasr conteinzent building

! Toese tuildings are provided vit

Diesel Builéisg
Auxiliary dciler house
Toobise bouse izsluding ceziesical azsexe

veztilatico axé
filtretice syste=s to lizit the relesse of ralio-
activity to the e:\.ro =ext iz the event of az
accident. The erreczgemert of the buildings is
chosen to provide direct access to the reacter
costainzent durisg comnstructicas, thus ‘xv;ng
good access for the installaticn of major plast,

Izportant buildings vhich are separate froz the
pain block are the cooling vater puzpbouse, the
radiocactive vaste processing axd storage builé-
izgs, the secondary diesel house and emergency
control duilding, togetber wvith vorkshops,
offices, gtorage tanks and tovns vater reserveirs,
A service tuzpel for pipe, cable and personnel
access joins the radicactive vaste processing
building to the suxiliery building.

.
The secopdary diesel and ecergency control
building, and its associated essential auxiliary
tressforpers and fuel tenks, are located on the
ocpposite side of the reactor containpent build-
ing frc= the =eip control roocz end diesel house.
Ttis is to aveid the possidbility of losing both
prizery end secondery coezirol systems or pover
suprlies as a result of a sejer fire, or
cissiles resulting fro= the disruptive failure
of rciating plant. For the saze reason, the
station, unit aad nux*“n:y trazsforzers are
seperated in groups oo either side of the turbine
kouse. ‘;:‘ll.ly, vater stcrage tanks are group-
ed ¢z cpposite sides of the zeip buildings -and
rezote Sros= towvas veter reserveirs, Cable
routes frez the =air coztrol rocz end diesel
bouse to essertisl reecticr eguipzent are segre-
gated fro= the cable rcutes essccisted witk the
seconéary diesel end enmergency scntrecl builéing.
it dayout wit
izpecrtant

win tuiléings is the zost
seens cf prectectipg safety related
equipzent frcm fires. The auxiliery building,
see Tigure L, vhich houses the suxiliery feed
systexz, tne residuel heet rezoval syste=, the
resctor charging rucps ané the ecergeccy ccre
cocling systes is diviced into tvo broedly
sy=cetrical arees, each eree ccoteining
sufficient plant to perfor= the reguired sefely
function. --The twe éiesel generetors in the
sdjacezt diesel house ere sizilerly segregeted,
vith each supplyirg the Flent in cné Relf of the
auxiliary builéing through segregatel cadle
routes, Ccntrol cedles &re also segregated
through cadie spreeding roozs sbove axd delow
the =aiz ceztrel rocz. Within the cestainsest,
—~cat.es ere segregatel z2inly by Eistance.
Perscnzel sccess 1o petertislly cortesineted
areas iz vie ihe zaln change oIz located i
the esatro) Building. A nucter of sud-change
roccs are locat eé in the auxilisry anf fuel
builéings-to confine the spreei of cextaziceatien,
serticularly during ssiztenance,  Ventilatien
’lcwn are ccntrolled to exsure tzat the directi-
icn of flov is alveys fro= the less ¢ the oore
) " s tazizeted zcoes, fres vhere it is die-
;7 through filters to the venmiilaticn stack.




W COmnCLUsIONS

“he FOF design for Sizevell P is Dased o the
grenlard Wesiinghouse four loop reecter of whiek
tiimy-tvo uwzits ere is ojeratics or usder cop-
sirustios. The station desigs is desed op
Bechtel's SNUPPS designs nov ir an edvenced stage
of construction at Callavey ia Missouri and Wolf
Creer in Kecses. Desigs checges have been zede
vhere necessery to ceet UX sefety and other
essextiel requiremests. Tbe design also takes

-
- - L —
-

.

Afcowst of teclaolegicel and sefety develcpzents
verié-vide, inclutizg the lessons Zroa the
accidezt at the Three Mile Islaz2 zlest iz the
USA. A su==erv of the Cienges is set out in.
Tadle 2, <res wvhick it cas be decuced that they
bave zizizus izpect on the reector itself, and
thet tie geperal Arangezent of auxiliery plest
follovs closely that of SKUPPS. _Thus the
benefits of repliceting existing Flast, iz terns
of cczfidence of Eeeting construction Progre=ae
and cost targets bave been retained,

Table 1  Pant data ¢ o
-
Station thermal power of reactor 3411 mw
« Station gross electrical output 1182 Mw
Station internal power consumption 72 MW
Station net electrical output 1110 mw
Fuel assembly array A 17x17 »
Number of fue! rods . 264
Number of guide tubes:
for absorber 24
for incore instrumentation 1
Mass of UD, in fue! assembly 5234 kg
: " Fuel rod: length 3851 mm
r ) outside diameter §.5mm
cladding thickness 0.57 mm
Number of fuel assemblies 183
Number of control assemblies 53 o
Linear heat rating: average 17.8 kW/m
maximum 41.3 kW/m
Coolant pressure at vesse! inlet 158.3 bar a
Coolant pressure at vesse! outlet - 155.1 bara
Coolant temperature: vesse! inlet 7 i -
“vessel outlet 3248°C
Coolant flowrate ' 18740 kg's
Reactor vessel overall height with the head 1355 m
without the head 10.08 m
Reactor vesse! inside diameter 439 m
Total vessel thickness (opposite the core) 215 mm
" Minimum stainless cladding thickness 3mm
e Reactor vesse! weight (including head) 3851 f
Steam generator overall height 2063 m e !
Steam generator upper part diameter 4468 m Ee-r, .
Steam generator lower part diameter 3434 m =
Steam generator U-tubes: number 5626 :
* outside diameter 22.22 mm i
thickness 1.02 mm it o= ¢
Steam generator (weight) empty 3051t )
. Reactor coolant characteristics: &
feecwater temperature 27°¢C . r
steam temperature . -285°C e
steam pressure 69 bara
steam flow rate 477 kg/s
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