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.;CRO ONLY The Soviet Niclear Power Program

The Soviet nuclear power program has two basic types of
nuclear power reactors in _its inventory at the present time--
the pressurized-water reactor (PWR) and the channel-type |
boiling water reactor (BWR). 1In addition, the Soviets are
currently in the process of introducing the liquid-metal fast
breeder reactor (LMFBR) into their reactor inventory.

The current Soviet nuclear reactor construction program '

is based on three reactors. The VVER-440, a mediun~sized PWR,

- 48 in serial production in the Sovict Union. The VVER-440 has

a gross electrical capacity of 440 megawatts (MWe) and is the

~ standard Soviet PWR design both for export and for domestic

power production (figure _/). The Sovicts have sold 26 of
these reactors for export, almost entirely to the Eastern

European countries. The VVER-1000 is a large-sized PWR which

; incorporates more sophisticated technology and.safety features

i {
i
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' than does the VVER-440. The VVER-1000 is a scaled-up version

- nf the VVER-440 PWR and hasfe grdss electrical capacity of 1000

MWe. The Soviets are obvionsly making some concessions to

Western reactor safety standards. ‘This is demonstrated by the

fact. that the VVER—IOOO w111 be the first ‘Soviet PWR to utilize
i
a Western-style secondary conLainment building and an emergency

core cooling system (ECCS) Serial production of the VVER-IOOO

is beginning, ‘and this reactor probably will become the standard
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~Soviet PWR in the near future. - The RBMK-1000 is a large

channel-type BWR and is the most sophisticated reactor of this

:type in the Soviet Union. lt has a gross electrical capacity

of 1000 MWe. One of the prinCiple advantages of this type of
reactor is that it allows for on-line refueling; i e. the
RBMK-1000, unlike Soviet PWRs, can operate at full power while
its nuclear fuel is recharged.

Although the USSR was the first country in the world to
build a power reactor, the Soviet nuclear power program has rnot
progressed as rapidly as one would have expected. As of July
1977, the Soviet Union had an installed nuclear-electric

generating capacity of only 7073 megawatts-electric. The

;SOVietS have some 19,800 MWe of nuclear-electric generating

‘capacity in various stages of construction at the present time

‘and at least 11,000, and'perhaps'as much as 23,000, MWe of

‘huclear capacity is in an advanced stage of planning (table 1/).

the locations of all the Soviet. nuclear power stations--either

_operating under construction. or‘planned for construction to

5begin during the current Fiue-Year Plan--are shown in figure 2.

An additional 13 nuclear power stations (26,000~30,000 MWe) are
known to ba in the planning stage but ccnstruction at these
sites is not expected to begin until the next Five-Year Plan
(1981~1985) | |

‘In addition to the reactors which are in operation or

'funder construction, the USSRyhasﬁa number of other reactors
' : : ’ : ’
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'junder development. These include larger, 1500-MWe versions of
' - the channel-type BWRs (RBMK-lSOd) and PWRs (VVER-1500) and
| 5large BMFBRs. Construction of the first nuclear power plant
utilizing a RBMK-1500 reactor has begun in Lithuania. The
design of the VVER-1500 is not as far along. The USSR has one
| j‘;LMFBR in operation, the BN-350, near Shevchenko on the Caspian
o 'Sea. A, larger LMFBR with an alternate design is under con-
struction near Beloyarsk. Soviet LMFBR research work is di-
rected towards the production of a large, 1000 to 1600 MWe
weRR, o :
g The Soviet Union‘is among the many nations concerned about
. meeting their long-range energy needs. To meet the growing de-
§ {~mands for electricity in the USSR, eepecially in the European
| 'part of the country, nuclear power stations are planned to off--
set a possible depletion of tuel for conventional power stations.

At present, the Soviets primary energy problem is one of

7distribution. 1About 85 percent ofhthe 5oviet fuel and hydro .
fntfresourcas lie in siberia.?ihile about 80 percent of tne electric
f;ispower is consumed in the Sur;pean’part of the USSR.i As the
;;Lfossil fuel reserves in thelpuropean partlot the USSR become

‘ﬁff:nuclear power stations will become more competitive
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'{fwith conventional powarf:tationsﬁ and thelemphasis on nuclear

Ak{power_will 1“6:0&.3045 i | |
L By the end of l975',the'80viet Union had an installed Co
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“j”; nuclear-electric generating capacity ot 5 621 Mwe.g The Tenth
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. of nuclear-electric geherating capacity at that time (figure 3/).
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Pive-Year Plan calls for tﬁe coﬁpietion cf'an s "ditional

13,800 MWe ot nuclee:-electric generatinq capacity by the end

of 1980. An inetalled capacity of 100, ooo MWe i8 planned for

1990. The Soviets predict that by the year ‘2000, nuclear power
will account for 30 to 35 percent of total Soviet electric

power generatingrcapacitye Thie represents about 255 000 MWe

Soviet projections for:nuclear ﬁower'eppear to be rather

- optimistic. It is likely that future'Soviet projections wili‘

be scaled down, and it would not be surprising if the Soviet

projected nuclear powec:programﬁfell several years behind

;schedule. ‘ ' S .
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”'Troitsk

‘:' wost Ukraino l,n.

Plant Designation o

* Troitsk
Troitsk
Troitsk
Troitsk
Troitsk

AUaLNF

Beloyarsk 1
Beloyarsk 2
‘Beloyarsk 3 (BN=600)

Novovoronezh 1l
Novovoronezh 2
Novevoronezh 3
Novovoronezh 4
Novovorone-h S5

BN-350
'faixibino 1

. Bilibino 2
- Bilibino 3

'Q Bilibino 4

'.r‘

“Kola 1

' Kola 2 -
5 Kola 3 Lo o
:'?gfkola 4 ;ﬁﬁ@-ﬁ

mLeningrad ERE

‘Leningrad .2
Leningrad .3
°ntnqtadf‘ 5

: yan.l
Oktemberyan ;2

tSmolensk*(

' west Ukraine 2.
West Ukraine 3

‘lSmoldnak

.JSmolensk;

Aol 1

* Location

. siberia

‘Siberia

© Siberia

" 8iboria
Siberia .

8iberia

1 Beloyarsk
. Beloyarsk
‘Beloyarsk

" Novovoronezh

- Novovoronezh
~Novovoronezh
_ Novovorcnezh

' Novovoronezh
' shevchenko,

_‘ﬁtChukotka
; ' Chukotka

" Chukotka

,ﬁﬁcnunotka

| Kola Peninsula
'~Kola Peninsula

‘'Kola Peninsula
Kola Peninsula J

‘aSOSnovyy Bor

| 'Sosnovyy Bor i

| /Sosnovyy Bor Q€~
_ B -

Chernobyl
Chornobyl

smolensk .

‘Smolensk

Nuclear Powe£'Readt6rs in Operation, under Construction,

f o " Ca
Tvpe of Plant _
Graphite/Water 100
Graphite/Water 10
Graphite/Water *100:
Graphite/Water 100
Graphite/Water 1004
Graphite/Water 100;
BWR (channe1~type) 100
BWR (channel-type) 200
LMFBR 60
PWR 210
PWR 365
PWR 440
PWR 440
PWR 100

i
LMFBR | 35(
BWR (channel-type) 12
RBWR (channel-type) 12
RER (channel-type) 12
BWR {(channel-type) 12
PWR 440
PWR . 440
PWR 440
PWR 440
BWR (chunnel-type) 1000
BWR (channel-type) 100
BWR (channel-typa) 1000!
BWR &‘qﬁﬁ‘nel-- type) 100

13 R0 s s

;awn (channe type) .
BWR. t(chamglﬁtm) :
BNR;(Ohannongyp"uufl

WR (channel-ty

(cpannel-txpe{

(chunnol—type)
(channel-'type)
" (channol-type)
(channel-type)

Wnaxehannol—type)':‘-
'BWR! (channel-type) -/
BWR¥(channel-~type) - -
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in Oporgtion, under C°nstruction. and Planned

3
RG&O tor I

.ll i

‘-jg ?fEIectricl ST S
;;v?$c§pacity “. . Year dm
;'w SMWQz. NI OEeration;;;

;Graphite/w;tor.;fix_ 100 boonoo 019587,
. Graphite/Water - | ~100 .. 71958 g
- Graphite/Water ' i:. - "100 -© .~ . .- '1958. i ..
'  Graphite/Water . | = 100 = . - . 1958 %
. . Graphite/water. ! 100 =~ - . 1958 -
*‘f'Graphite/Waterjg%§‘ﬁ.5100 S0 11963

LT

‘. BWR (channel~type) 100 "7?;15"‘ 1964 ;
*. BWR (channel-type) - 200 ' .- &' . 1967
. LMFBR. Ui 600 . ' . oucY

Novovoronezh: . .- pwnj,v- o0t 2100 - 1964
i'Novovoronezh ' '~ PWR: . . 365 - - 1959 .
Novovoronezh .  PWR - = 440 - © 1971 , :
Nnvovoronezh - - PWR * . - - 440 1972
NoVOvoroneth,v;A'Pwn' : S e00 - uc
| g PR .
Shevchenkoh;¢v g LMPBR o I 35Jahphnﬂeagﬂ 1973

1

_Chukotka RO . BWR- (channel type) 12 S . 1973
: Chukotka i+ . i BWR (channel-type) 12 - 1974
:Chukotka “''. - .. BWR,(channel-type) 12 . 1975
%,Chukotka j;ﬁJ LijWR (channel«type) 12 S 1976

Kola Peninsula . PWR *,' - 440 . - 1973
Kola Peninsula ° PWR. K 440 1974
Kola .Peninsula .. PWR L 440 : ‘ uc
" Kola, Peninaula © - PWR o 440 , -, uc

J'SOBnovyy Bor | Aé BWR (channel-type) 11000 S 1974 : .
- SO8novyy Bor . BWR (channel-type)  :1000 ' . . 1975 ; ,
*-SOsnovyy Bor . = BWR (channel -type) 1000 Yo Ue

mwmwm hanned. o'
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SRR 1977
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‘. i
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- Planned ‘-
“Planned :
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238 ~ Oktemberyan 1 Armenia PWR 440
29 i -Oktemberyan 2 " Armania . PWR
30 ' Kursk 1 Kursk , , 'BWR (channel- -type)
31 i Kursk 2 -- ¢Rursk L . BWR (channel-type)
32 ' Kursk 3 - Kursk ' = * BWR (channel~-type) -
33 . Kursk 4 xursk o . - BWR (channel-type)
o Do ! :
34 Chernobyl'vl e ' Chernobyl' - | BWR (channel-type)
35 . .Chernobyl' .2 . ° " Chernobyl' ™, ' ' BWR (channel-type) .
36 : Chernobyl' 3 Chernobyl' .. BWR (channel-type)
37 7"?;Chernoby1' 4 Charnobyl' ", ; BWR (channel-type)
38 ; Smolensk 1 v : Smolensk f, f BWR (chaﬁnel—typef
39 i Smolensk 2 - ' Smolensk ~ -, » BWR (channel—type)
40 ' Smolensk 3.  Smolensk | . -1 BWR (channel-type)
41 'j»Smolonsk 4. - Smolensk | "BWR (channel-type)
P Y b L : '
42 .. . West’ Ukraine 1 ”Jﬂt_..Rovno 41, PWR
43 .| West Ukraine 2 ! - Rovno 10 .0 PWR
44 .. West: ukraine 3 .Rovno b iy PWR
IR R Lo Co S S
45 1.*'Ka11nin 1 ‘Kalinin | .. . "liPWR
46; f_Kalinin 2 ' Kalinin EH‘ - PWR
| . II: ' 3 e
47 Ignalina 1 Lithuania,w .BWR (channel-type) .
4% . |.+Ignalina 2 3;«41. S Lit?uania i . .; BWR (channel-type) -
SR s R :
4m‘§{§}a80uth Ukraine 1 ;Nikolayav i+ . PWR
Sq:i’g;;SOuth_Ukraine 2 ‘J . Nikolayev .. ' '~ PWR
51 ' :. " South Ukraine 3 - ;Nikolayev : . "~ PWR
Sﬁf L;3;South Ukraine 4 N Nikolayav H-Q i PWR .
53 .| TSRS T | (Chénnel'-type) '
54 (} (channel- type) |
‘ | (channel-type)

' .(channel-type).

R

Unknown

F N
coe R

Unknown :
Unknpwn

Unknown
Unknown

.Unknown
'Unknown P

{Vol&ddonaﬁ%“i

: 4]
erlgodonakf”; nknown

Unknown

NQTEz An additional 26-reactorq~aro'known io‘be 1n the planning stuye but construvﬁ

'?¢ oxpected |to; ‘bagin on- ‘h9t§;§3“jﬁfﬁﬂ gygil the" ‘next Five-Year Plan (1931-193
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PWR - 440 1977
~ PWR » - 440 uc

'Bwnikchannel -type) = 1000 . 1977

. BWR (channel-type) . 1000 : ' .. ucC

" . BWR (channel-type) . :1000 i . . . Planned

- BWR (channel-type) 1000 . Planned
 BWR“(channe1—type) :  1000 }‘ S e
* BWR (channel-type) .. 1200 = . uc

" BWR"(channel-type) 1000 - Planned

Chernobyl' * ; BWR (channel-type) - 1000 Planned

‘lt : ‘o, . | '

olensk . * BWR (channel—type) 1000 uc
Smolensk " . . BWR (channelvtype) . 1000 uc

smolensk - BWR (channel-type) @ 1000 Planned

Smolensk o BWR (channel-type) @ 1000 Planned
Rovno . PWR o . 440 . uc
Rovno o PWR " 440 uc

Rovno ..~ PWR - 1000 Planned
Kalinin .  PWR : 1000 . uc
Kalinin S PWR ' K . 1000 o Ue
"Lithuania . BWR (channel-type) ° 1500 ; uc
“'Lithuania @ . BWR (channel-type) = 1500 uc
Nikolayev - .  PWR w00 uc
Nikolayev :: -+ ' PWR ‘ ! . .1000 uc

Nikolayev ;' PWR o . l000 @ . - Planned

Nikolayev . = . PWR L .. 1000 - Planned
18 _BWR (channel-type) '@ 1000 = . uc
;BWR'\channel~type) 1000 - uc

“BWI ‘(channel-type) 1000 -+ Planned

.(channel-type) _1000 L Planned | \

:Plannedj'

Unknown , .
‘-Planned:v; R

Planned

3?;anned~¥
Planned
t .
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