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1. 22
a5 VVER—440 VVER—1000
Thermal capacity | 1375 MWt 3000M Wi

Electnc capacity

12X220 MWt

2XS00MWel 1 X1000MWe'

Hile) gy | K—220—44~3000 K —500-60,/3000 |
| K— 100060,/ 1500 |
i 31.3% 3.7%
‘ : e . Lo R
AR E7Y 1345 32 Y|12.4MPa 15. 7MPa :
74 4 E

L°‘?L°l Yty 2% 1268C , ;3897;C7 -
EFTA YL £ 301C :ééé{f -
iz We §4 42,000m° / he 8, 00m b

E1RI9) Q)4 4.4MPa .tSTO;\IP;

{5l <] ?Hi‘%’ 2561 276°C S
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N g | VVER—440 VWER—1000

7%51 Eol o 11. 8; - ‘10. 88m '
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e e o.50m e
:a‘"?ﬂ = =R 2X6 o —2_>_<-4 )



38

3. fHpE Lo
Sk
&=

349

67+¢

I 14imm

wen o
3.12m
i

238mm

uy xn 4 - »g

./]] 2} /] /\] o] ¥

hour

At A

FrEe
g Al

‘3 Zlm
8SKW/ lte

’33KW/ Kg of uranium

42\',‘/ '? ]“H‘
2. 4+3 6 I‘—235)
:1/3

'/ full power 7000

/’8 00 MWD/‘
i
42 00OMWD,/ 4

- -
i .
‘1'0‘/\\].

}r—’f] 9] @3‘?]&”?}%}*1] spacing r 147mm 241mm
Aol R 109

-‘} ?‘;i-:-Q] A% - l9 1mm .9, Imm
%‘?‘}é‘”}’{“' 4 7 ! l)Orﬁr - ;7 18F)Om B
Bt ”]%’ | 7 l380KW /m )JOKW / o’

lZ
4 ()/m
lJ KW/ hter

45, 5KW / Kg of uranium

Gﬁln/Tth

3 O+4 4

1 / 3
7000

zo )()(JMWI)/ G

44 O )OMWI)/‘

Al

pER
&




< )
7tk Alolnt
VVER—440 V23032 a12g M8 58 WAy st d9&
Fa et} c1g 1,23 o) WS BodF k. V230 21 w4l W Zbel

VVER—440 V2138 & ECCSE 73t dthe A3 S Ao &
A7 7] 7} 98] 3 F&of| “bubbler tower” & 1 AEH Utk el A 2
AE Ve IE gah v213d o] rEE7] = stainless steel 2 AH] F T

H)AFA o)l coast-down times ZHAIZ]7) 8] 13 7F 3 Zofl flywheel & 2
23 9t} VVER—440 V21389 83 74 18 1L4(aish L4alb)ol
T A Ee] gtk 18 1.5% VVER—4409] 9x2 §7] A& o5
ek, 29 162 dA2 FEA, 9xE 4 &7 ARt AL shaft
2 RoFE V2I3y e gl

19708 &, 4w VVER—10000] 243 E2] -5+ 1000MWe PWR 92}
25 dAA B8] A AEITh o] A== spray FEIS] steam suppr-
essiong 71 A rzEe] E¥H a9 FZ A LS 7R VVER—
10002 ECCSE 7FA 2 dal Aoz Atm=s AAsoialch. AW
VVER—1000¢] 19803 = Novovoronezh 53 7o A 7}esiAl =ik 1
# 1.7 VVER—1000 ¥#4t2 €71 Hgae] JdubAl wfA & HoFe 1
Holth, 21 1.8 VVER—10008] i¥HAQl vixl g Hoja1 o

2 2¥e 227 VVER—-1000v+-& d4st 2dvh. VVER—1000-2 4
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4. S/ G(Steam Generator)
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| 4= VVER—440 WER—T000
el B » B
oje) ¥ | 382mm 960mm
4019] o] 920mm | 500mm
o} IL':Q] é]/i - -
12:9] Qe & 500mm 850mm
2255 Q]+ 250mm 375mm
22443 4 400mm 500mm
Axlg Ao vl A4 6. dMWe / m’ 17. 3MWe / m®
¥
419 95 0.0/ A1 058,/ A3
o ] - R F‘E/AM . 31?//\]/] B
5. 7FSt71( Pressurizer)
i ) ”77@%” - VVER—440 VVER—1000
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e WER~—440 [ VVER-—1000
i >z/< .76 0. 74
2A 48/4&-1‘_— 1564

VVERel SlofA] ) g W32 o33 vl VVER—4407 7] VVER
& FEA] K3 coast-down pelrformance%~ ZFA s A3 pumpE AE-8FRACT
(Crg 1.9). dgeo] A4 NE 49 pumping e Al ®Ao g o]
YA EL OF 1002 ¥oF ¥ Fatakr] Sla) eyl wkxdy] Sl 94|l
S8 W& vk KAE VVER—10003 #5vte] VVER—4402 €13}
= flow pump coast-downs Fifslr] Slell 5 flywheel & 7131 8-

;‘?_ pumps A}4-8H ]—(~ L9 1.10).

Ar

196910 ANE A% A= Novovoronezh 9 %12] ¢l /<] S -2 el
et 29 111 O] Al & s AsH ) Hdl Y JES nolEg, W4

o2 vhEe] VVER—440% 3 VVER—100001 4 5= Al A ¥ Sct.

1974‘;’1 197510l -2l tf gk A 7] 3w EAF stainless steel spacerﬂ
AFuEs kel A) WA EkQIch T 1123 o] WAl E Weksly] 9l A¥
o] FHES waFa Yok O}j;f_ul]LIO}- 18 7] & E] Al4sto] At ¥
o] w4l o] ofull @) 5Eell A x| w o] Qrt. AE-o] VVER 105.7]
‘//M w AE QP go) uliel A8 AE AREEEA] Fgkel. Ful sk K o)
U oh AR SR Yok U E o] Alo] W g ARS-RLY] bkl B
TE A AT, Loviisa 18719} Fulizys VVER(V2138 3} VVER -

:

1000) 52 x5 9re-8-7] W itoll stainless steel ¥)8-8& AFg38lu),

-

i
.{r‘

-l A \/VILI:\.(.\hlonsbcrgol] Usr D% Novovoronezh 18.7])0l 4=
o] whgrnii nAdsks] sl Aloisg ARSI o] o] R}t

Alolg-e] e1ghg tialetr] flate] BAalg ARl BAEe] ARES VVER
—44000 A Aol g 730l A 37 R LEAAIH ) U)ol VVERE -
screw-nut o] Aol iefo]riilh ARB-E . VVER 4402 rack®} pin-
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ion¥ o] Alojy =gto]BE AHESth, VVER—1000S ¥ el T2 g9
A2t7] =efolBgE Abgalisith o]5 2719 ¥ VVERS H¢ pressurizer
of WA 7has AFLAA T, 1 Theo] UApEo] M A AL $ir)

12 g2t Algol &7iA g At 27]e] % VVER) AR&-¥ 97 v
1oo]%9l VWER—4407} VVER—10008 & 7H#| 8-S A3+ orgbo).
VVER—440> AleiA] =9 12k W2 A% A @i Abgsba g, 1

Az Aol tigh A WBE gabzrh et Eobel] o] § 59} %
HAol FAE T Zd miEel] 289 VVER— 100091 A *P‘l&l . o]

© ARdol ol o g ZHE R, wetd A M telak VVER—1000
AAN A E8% 2] ok gt
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sl ob7l® fAle] gilol HEHAY. o BEEEE 4 Jgan 3
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H Aol 2dojA Fagh wshyh AATh o] e nle V2130 g} gt
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VVER 100052 %3 A vh-87) 2k spray @ €] steam suppression systemS 7}
Aek(org 1.13).

ke oboll v kozloduy & Wl Aol A VVER—440 ol Jake &

1977 9] ;T—BQ@' A xl ool VVER A4z ] e)] v §F of ] gl L:—]‘: 3E
ahala] kvl of X 2e kozloduyoll Uz 9412 S/ GE oF 12em ©]% Al
Art. o] X3 o] F,

A o] WG -9l shut-down A 7] &=|E0]
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23 1.1 WER-440

1-reactor; 2-primary coolant pump; 3-steam generator;
4-turbine generator; 5-ieed water pumps

7 R

el 2 o HE
1-reacior shafi; 2-sprinkier system; 3-pressurizer cell;
4-primary coolant pump cell; S-steam generstor cell;
6-primeary coolant system water cleaning system cell;
7-tunnel for primary coolant system pipes
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% 1.3 VVER-440 V213%12) ECCS &85

10"

i-local srea compariments; 2-sprinklers; 3-compressed nlirogen
supply line; &-sccumulator vessel; S-valva; 6-boric crig
golution tenk; 7-eprinkler pumps; 8-high-pressure injection.
pumpr; e-chut-down cooling for low-grez cure pumpe; 10-hest
cxchenper; iiveector core; 12-recclor veerel
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%) 1.4(b) VVER-440 V213%}2] Qi

1-crene; 2-auxilisry crane; 3-reector cap; d-refueling

pools; 5-pr

imsry coolant pump; 6-reactor vessel, 7-reactor shaft;

£-primary coolant system isolation velve;

6-xnnular shield

10-stesm generator
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a8 1,8 VVER-1000

t-rezclor pressure vessel; 2-sleam gencrelor;
3-primary coolent pump; 4-turbine generetor; 5-feedwaier pumps

[



81 1.9 VVER-440 V230%83¢) & A1 iz

1-pump housing; 2-impelier; 3-molor rotor; 4-stetor with
three-phase winding; 5-thin-wall sealed partition of stator;
6-cooler; {a}, (b} points of partition welding o housing;

{c), (d) packed Joints
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f1000

8] 1.10 WER-10002) %} 8¥ &g sbr 1A Qzh H =

1-pump housing; 2-Impeller; 3-pump sheft;
4-sealing; 5-coupling; 6-drive sheft, 7-tlywheel; s-electric
motor shafl; s-electrlc motor housing
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22 1,11 Gakse) 244

8-VVER-21u; D-VVER-375; €-VVEK-440 (Novovoronezh Untts 3 end 4);
d-other VVER-440s; 1-thermal shield; 2-snatt

7 €
—

—
—
I

%ol % e Fadrle €3ty Uy g vy

t-YVER-365; b-VVER-440 (Novovorovonezh Unlts 3 and 4); c-other YVER-440s;
t-ghaft; 2-bottom of the shaft; 3-openings for pessage of coolent into the control essemblies;
4-perioraied bottom
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Y 1.13 VVER-10002] 7jv} 7l

irezclor pressure versel esgembly; 2-steam plpelinex; 3-slerm generetor; 4-primary

coolant pumps; 5-isolation (gste) valve; 6-pressurixer;
7-emerpency exii; &-fuel hundling machine; 8-overhead crene,
(cepucity 400 tonnes); 10-conteinment buiiding
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1-resctor shafl; 2-special housing; 3-turbine bullding;
4deserelors; 5-eccumulator (emergency reserve of boronated
weter); &-ventilation pipe; 7-steam generztors; 8-boron solution
slorage tanks; 9-turbine;



IRy
_ixe
“fidif
C IEN I i
> 2.5 3 ' R E
o AT l =
K o -4 a 000 e
] ") i:_.‘....‘]‘ '\." NN = .=}L.‘u
t LA Y 5
[EES ‘

& ¢ O o

Srel o115 VWER-10002) e

)

10-pencreton 11-congenser; 12-exciter;

13-ceprreloraehesler; 14, 15-low-preesure vorter hesters;

1G-overhesd trevelling crene; 17-dereretlor; 1C-trengformer;
19-prescurizer; 20-weter tunk; 21-ventlistion plent; 22.cmergency
thutdown cooling heet exchenper; 23-blowdoven expender of glezm
generators; 24-overhesd tre velling crene on circulerrunwey;
25-reactor pressure vessel; 26-fuel hendling mxschine;
Z7-pawer unlit controet horrd; 28-slenum vemtilation center



To Primary
Circunt

From Cleen

Cordenute

Tanks

Th Spacinl Gag-Ciraning Syttam

.

:E:

To Rparioslgr
b

To Ejrcr
e

To Sprcint Watar
Punticabon 14
Srvinm

To Spacint Wasta.
Dlapoant Syntam

Nar-tee

FAnia Circutetiom Fump

Dpreatar of Frimary.Circuit Mrha Up Viaer
Plakn Up \Watar Hastrr

PAALA Up VWater Pumps

Giiam Gansrrton

wentaga Conlar

Aninn Exchengrr

Caton Evchangar

Attrccoolnr (blowsowni}

Ragenaraliva Hant Exchangnar inr Coolant
Clenning [hinwdown) in the Primary Circult

Sl vaNenALN -

“12] 1,16 VVER-440 2] ~&]°)

)

£ vchangar

1

~

13
14
15
18
t7
"m
19
20
n
22
23
21

jj A
}._.J
f

T

4T
Sor 50 il
leqﬁ

From Chemuonl
Wasa.Treatment

System

tHant Exchangar for Start Up and Shut-Dowwn
Caoling

Mayrning Pump

Tank al Sodiurn Thinsulphate Solution
Sprnkiar Plant Pump

Sprintle; Watar Cooling Haat Exchengace
Pump Inr Emergancy Adding of Rene Acd
Nane Acid Emargancy Stornpa Tank

Pump tor Famting Bovic Acid 1o Purdication
Pyump fnr Filling the Cooling Ponds

Pump tor Filling of tha Primary Circnit
Claan Cond=nsate Pump

Bubhiing Tank of Prassurirer

Pemssuriene

- B
[ & IR

Tenks lor Emergency Reactor Cooling
Startup end Shutdown Pump

Fead Pump

Dasarator

HPIE.9

HPH.8

HPH.2

Modareta Pressure Cylinder of Turbine
Sapacator -Rohnaiee

Condansnr

Condensatn Pump

Condansaie Claarer

Drewnnga Tank Pump

Dreinmga Tank

Main €)nacior

Stactup Epactor

Ginnd Stenm Eiactor

INlowdown Aftarconiar of Stesm Genarsior
Ragenarative Heat Exchangar
Blowdown Expandsr of Stesm Ganarator
Drain Water Coolar
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LPH ]

D:ain Water Pump
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From trop water purification

Jzﬁc‘m 7\

rVLCE [fful cr

Secancsry circut steam

2 |

Ceadensate to

—
—

N

Lurbine rocm ,22
Service 21 20 Service waler
weler ‘ oer
19 18 17

|16

iy

-

18117 VVER-4402) make-up water system®] # &5

\ Ju speceal waste-

i-resclor pressure vessel; 2, 3-isolation valvus; 4-primary coolant pump;

S-pressure rellef vilve; 6-steam genereglor; 7, 12

, 27-lines for

feeding the stesm-ges mixture from the primary coolant pump snd
steem generctor, rediocactive condensetc tunk, snd ve por condenser
In the ges blowotf eystem; 6-ges clezning tystem; ¢-cooler;
10-gettler; 11-line of condenstte supply to tpeciel weste-water
dlgposel system; 13-lon-exchenge cleaner of blowa'qvm weter;

14-aftercooler; 15-regenerative heat exchsnger;
tenk of organized leskages of the primary circuft;

16-colleciing
17-radiocEctive

condenssie pump; 18-cooler; 18 lon-exchange clesner of
radiozctive condensate; 20-orgenlzed leakage pump; 21-cooler;
22-condenszte return line; 23-meke-up water deserator; 24-heat
exchanger; 25-vapor condenser; 26-steam supply line

wuler dusposal sysiea
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1.18 pressurizer A2

1-pressurizer; 2-tprey; 3-nitrogen supply; 4&-safety valve;
5-pipeline with non-return valve; 6, 7-supply and return
pipelines to primary coolant system; 8-control valve; s-electric
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