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, . . .
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. . .
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15
ñåð³ÿ ô³çè÷íà «ßäðà, ÷àñòèíêè, ïîëÿ», âèï. 2 /34/ Ñîâðåìåííûå ïðîáëåìû ÿäåðíîé ýíåðãåòèêè...



, ,

.

-

-

, -

-

 Joyo, -

 1977 .,

 140 

( .). 

Monju -

 280 ( .) 

 1995 ., 

-

-

.

-

– -

-600 -

,

 1980 .

. -

- -

350 

 27 -

-

. -600, 

, - -800 -

,  (  U+Pu, MOX, 

), -

 ( . 14). 

-

, , -

 15 % -

, .

 2 -

.

.

-

-

-800.  

-

-

-

- -

 40 

1. ;

2. ;

3. ;
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14. .
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-800 [15] 
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 Alfa. 208Pb (54 % ) . -

 1200  300 ( .),

 540ºC,  ( . 15). 

UN+PuN.  Pu ( ),

, .

,  1200 ( .) ( . 16). . [17]. 

,  (GE) PRISM — 150 ( .) 

- .

GE -

-  (ALMR — Advanced Liquid-Metal Reactor)  1400 ( .), 

.

66 ( .), .

Super-PRISM  (GE) 

.  Super-PRISM 

 1000 ( .)  510ºC, ,  PRISM. 

. Pu 

U ,  ( 1)

, , ,

. , -

, .

, .

,  2280 ( .), -

,

3 / .

. 16. -1200 [16] 

 2 -

.

1  ( . — minor actinides).  " - "  " ". -

 Np, Cm, Am, Cf, -

,  (20% ) .

 (major) .
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 2 

,

PBMR  GT-MHR ( .  " ") [11] 

,

( .) 

-

(GE-Hitachi-Toshiba) 
ABWR 1300 

 1996-7. :

 1997, 

FOAKE. 

,

 (48 .) 

(

Westinghouse) 

APR-1400 

(PWR) 1450

 1997, 

 Shin 

Kori 3 & 4, -

 2012. 

-

(Westinghouse)  

AP-600 

AP-1000 

(PWR) 

600

1100

AP-600: 

1999, FOAKE. 

AP-1000 

 2005.  

-

3-

60-

( ,

Westinghouse, Mitsu-

bishi) 

APWR 1500 

,

 Tsuruga, 

 2008 

-

-

(Areva NP)  
EPR (PWR) 1600 

,

, -

(GE) ESBWR 1550 
ABWR,

(Areva NP) 
SWR-1000 

(BWR)
1200

, -
-

 ( )
-2006 

(PWR) 
1200

-

 ( ) -392 (PWR) 950-1000 
. 60-

 (AECL) CANDU-9 925-1300  1997 

-

 (AECL) ACR 

700

1080

ACR-700: -

, ,

ACR-1000 -
-

 (Eskom, BNFL, 

Westinghouse) 
PBMR 170 ( )

-

,

-

,

-

,- .

(General Atomics - 

)

GT-MHR 285 ( ) -

,

-
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 1950- , -

 60 ( .) ,  1300 ( .), 

. -

 (  190 ( .) ) . , -

 [18,19]. 

, - ,

, ,

. ,

, -

. . -

. ,  " "

 300 ( .).  

, ,

 (PBMR — Pebble Bed Modular Reactor)  110 ( .). 

 (GT-MHR)  285 

( .). , , -

.  1960-

1970- .

, ,

, .

. ,  — 

. -

, ,  50 ( .)  5,4  10,7 

/  ( .  5,9  36,0 / ).

-

 ( ),

 ( ,

).  2001 . -

,  2010 .

-

 (  1974 .). ,  62 ( .), -

 ( ) -

 ( ). -

 11 ( .) ( ) .  1976 ., -

, .

.

. , PM-3A  11 ( .) (1,5 ( .) ), 

McMurdo Sound  1962-72 .  78 . . -

, , -

,  1950- .  —  BWR  67 ( .), 

 Big Rock Point,  35  1997 .

,

.  ( -

 PWR).  PWR. 

-40 .

 (

),  30-35  ( ),  20 . -

 3 , ,

, .

 12- -

.  20000 . -

-40C .  " ".

,

.  U-Al -

, ,  3,5 % 235U, , -

. -40 ,  35 ( .)

.
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-150 (350 ( .)  110 ( .)) 

 (  12000 ). -

- , , . 17. 

,  4,7 % .

(~31 / )  7-8- . -

-300, . 18 ( .  " -

").

. 17. -

-150 [20]

. 18. -

-300 (1 – , 2 – , 3 – -

, 4 –  [20]

 PWR ,  OKBM,  45 ( .) (10-

12 ( .)). , .

 600  (  2500 

). -40, ,  16,5 % 
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CURRENT PROBLEMS OF NUCLEAR POWER: 

III AND III+ GENERATIONS ADVANCED REACTORS 

D.P. Belozorov and L.N. Davydov 

Akhiezer Institute for Theoretical Physics, National Science Center KIPT, 

1, Akademicheskaya Str., Kharkov, 61108 Ukraine 

E-mail: Ldavydov@kipt.kharkov.ua 

Basic tendencies in development of nuclear power industry at the beginning of 21 century are demonstrated with advanced nuclear

reactors of the third-generation. After definition of generations of industrial nuclear reactors the principal designs of the second-

generation reactors now in operation are briefly considered. The present concepts and designs of the third-generation reactors are 

considered in details – both of high (above 300MWte) and of low powers. These reactors being an evolutionary development of the

proceeding generation satisfy a number of severe requirements and are much more cost-effective. Their most significant distinction 

from the second-generation reactors is in elements of passive or inherent safety. In the case of plant failure to prevent an accident

these mechanisms do not require active intervention of in-plant personnel but rely on physical principles of gravity, natural convec-

tion and sufficient heat-resistance of construction elements. Various types of the third-generation reactors are mentioned in the re-

view – they are water-cooled, gas-cooled, liquid metal-cooled and molten salt reactors with water and graphite moderators and dif-

ferent fuel elements: rod-like, spherical and prismatic. The reactor core can be of modular, integral, vessel- or pool-type designs etc. 

Russia is one of the countries leading in nuclear reactor industry. Nuclear power plants of Russian designs operate on the territory of 

Ukraine. That is why the third-generation reactors developed and designed in this country are considered in more detail. One of the 

purposes of the review lies in the attempt to estimate what advances in nuclear reactor industry can be essential in our country and 

what are the goals of Ukraine in its future nuclear-power program. The review connects short analysis of the current state of Ukrain-

ian nuclear power industry and the objectives of its development in the 21st century taking into consideration “The Power Strategy of 

Ukraine” and the corresponding scenarios of the development of its nuclear power industry up to 2030. 

KEY WORDS: nuclear reactor, nuclear energy, PWR, fast reactor, gas reactor, coolant, reactor capacity, burn-out. 
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