
 621.039.58 

-1000,

. .
1
, . .

1
, . .

1
, . .

2

1 . . . , . , . , 4, 
2  « - », . , . ,1, 

E-mail:rud@pht.univer.kharkov.ua 

 21  2007 .

 JEF-2.2  SpectrOJAT, -

- .

, - , -

.  ( ), ,

SpectrOJAT  FISPACT . -

 JEF-2.2 - .

.

. -

.   

: , , - , -1000, -

 ( )  2001 

 ( ) ,  «Duke Engineering & Ser-

vices». , -

 «Holtec International Inc.». -

, , -

- . ,

. , -

-

.

, -

- .

 13 -1000. 

,  1/3  163 ,

3– . -

,  3-5 . -

,  ( ). -

-1000 .

 2001 . -

 ( )  50 .

, -

.

 DE&S, -

 - - -1000. 

 ( . .1),  24 

. , ,

. ,

, , . -

:  (25 ),  (75 )  (70 )

.

 380 - -1000  9120 -1000. -

,  4,5 - -

1000. -

. , -

117
«Â³ñíèê Õàðê³âñüêîãî óí³âåðñèòåòó», ¹ 784,  2007 Ñ.À. Ïèñüìåíåöêèé, Â.Á. Ïûøêèí, Â.Ã. Ðóäû÷åâ...

ñåð³ÿ ô³çè÷íà «ßäðà, ÷àñòèíêè, ïîëÿ», âèï. 4 /36/ Ñïåêòðàëüíûå õàðàêòåðèñòèêè îòðàáîòàâøåãî...



,           -    

, .

.

-

.

 ( -

), ,

. -

-

, -1000. -

 4,4 . % U-235,  3 -

 41,5 ./ U.

-

.

 5 .

- ,

 ( , , ). -

,  3 ,  [1]. 

-  60 

, ,  20 .

 [1], - , l– -

:

k

lkll ntQtN )()( ,     (1) 

Ql(t)- l– , nlk - k – - l - . -

 - -

-

Ngi i - - :

il k

lkl

il k

lklkli ntQnEtQtE )(/)()( ,   (2a) 

i il k

lkl

il k

lklii ntQntQEtNg )(/)(),( ,   (2 )

lkE  - k - - l - .

- -

 JEF - 2.2 [2].  SpectrOJAT, -

 [1],  [2], 

-

.  SpectrOJAT - , -
-- +- .

.2 , 144Ce, : 3,77  1015 -

/ .

-

( , 152Eu-128  [2]). -

 (

-  (2)) - -

 ( ) - . ,

. -

-1000 .

 [1]  6 , -

.1.

 ( - -1000), -

.

118
«Â³ñíèê Õàðê³âñüêîãî óí³âåðñèòåòó», ¹ 784,  2007 Ñ.À. Ïèñüìåíåöêèé, Â.Á. Ïûøêèí, Â.Ã. Ðóäû÷åâ...



.

 FISPACT [3], -

,

: 1) -

, 2) ,  3) -

, ,

.  - -

 FISPACT  24 

 ( . .1).

.  0,4 

 3 , -

. ,

SpectrJAT 

50 .

 1.  - ,  FISPACT 

1 2 3 4 5 6 7 8 

, 0-0,01 0,01-0,02 0,02-0,05 0,05-0,1 0,1-0,2 0,2-0,3 0,3-0,4 0,4-0,6 

9 10 11 12 13 14 15 16 

, 0,6-0,8 0,8-1,0 1,0-1,22 1,22-1,44 1,44-1,66 1,66-2,0 2,0-2,5 2,5-3,0 

17 18 19 20 21 22 23 24 

, 3-4 4-5 5,0-6,5 6,5-8,0 8-10 10-12 12-14 >14 

-

. -

,

 FISPACT. .3

 - ,

1-  4,4 . % 

U-235,  3-

 41,5 ./ U  5 -

. -

 Spec-

trOJAT  FISPACT , -

 1. . 3 -

-

 (2-3) . -

, -

.  SpectrOJAT 

 JEF - 2.2,   FISPACT -

 JEF - 2.2 (  1994 .),

 JEF – 3 (  1999 . [4]). 

,
144Pr.  2  - 

 JEF - 2.2  JEF – 3. -

, 144Pr

 13 , -

 2190 

 (2-2.5 ). . 4 ,

 SpectrOJAT, -
144Pr,

,  FISPACT -

 10  15 .

 5 . , -

.3,4, ,  SpectrOJAT, 

. 2. 144Ce, 

144mPr. 

.3. , -

 SpectrOJAT  FISPACT (  5 ).

.4. -

 SpectrOJAT  FISPACT  5, 10  15 .

119
ñåð³ÿ ô³çè÷íà «ßäðà, ÷àñòèíêè, ïîëÿ», âèï. 4 /36/ Ñïåêòðàëüíûå õàðàêòåðèñòèêè îòðàáîòàâøåãî...



 JEF – 3, . , -

, .4,

-  (  1,5 ) . .5

,  = 50  Spec-

trOJAT,  JEF – 3. -

- , , .

 2. 144Pr  JEF-

2.2  JEF-3 

 JEF-2.2 -

 SpectrOJAT, 

-

. -

,  SpectrOJAT, 

Nuclear Energy Agency  FISPACT 

- . -

,

,

, -

. -

,

.

1. . . . .- .: , 1983.- 384 .

2. JEF-2.2 Radioactive Decay Data, OECD Nuclear Energy Agency, JEF Report 13, 1994. 

3. FISPACT is the inventory code in the EASY-2003 (European Activation System), PACKAGE-ID: NEA-1564. 

4. A.L. Nichols Assessment and evaluation of decay data for EAF – 1999/2000, UKNSF(99). - 1999. – P.130. 

SPECTRAL CHARACTERISTICS OF VVER-1000 SPENT NUCLEAR FUEL WHICH IS INTENDED  

FOR A DRY STORAGE KEEPING 

S.A. Pismenetskiy
1
, V.B. Pyshkin

1
, V.G. Rudychev

1
, Y.V. Rudychev

2

1V.N. Karazin Kharkov National University 
2National Scientific Center, Kharkov Institute of Physics and Technology

A program code package SpectrOJAT has been worked out on the base of JEF-2.2 fibs, which provides a calculation of gamma-ray 

spectrum from an arbitrary set of radionuclides. These spectra can be obtained both in a given energy intervals and for the set of fixed 

average energies for a needed time moment. For the irradiated nuclear fuel which will have to keep in dry depository, a comparison 

has been made of two spectra – after SpectrOJAT procedure and after FISPACT code application. After JEF-2.2 base modification a

good agreement has been obtained in full energy region. The spectra from an irradiated fuel were obtained in a form required for a 

subsequent calculation of the cask shield properties. A time dependence of obtained spectra has drastic downfall for high energy end. 

KEY WORDS: irradiated nuclear fuel, spent fuel storage gamma-ray spectrum, VVER-1000, particularities of long-time keeping.
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