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л . . . . 

The F j z i k o - E n e r g e t i c h e s k y I n s t i t u t (PEI - P o w e r - P h y s i c s Ins t i tu te - ) , of 

the S t a t e Committee on the Use of Atomic Energy i s s i t u a t e d i n Obninsk, 107 -•.-.-. 

k i l o m e t r e s s o u t h - w e s t o f Moscow. Set up i n 1946—47 f o r the purpose of c a r r y -

i n g out r e s e a r c h i n the p e a c e f u l u s e s of a tomic energy s the I n s t i t u t e has 

p l a y e d an important p a r t i n the development of n u c l e a r power i n the S o v i e t 

Union. During the f i r s t y e a r s of the I n s t i t u t e ' s e x i s t e n c e a number of 

nuc lear—phys ics i n v e s t i g a t i o n s of fundamental importance were c a r r i e d out and 

the r e s u l t s of t h e s e i n v e s t i g a t i o n s were used t o work out p r a c t i c a l programmes 

o f work. This phase, of the I n s t i t u t e ' s work c u l m i n a t e d i n 1954 when the 

w o r l d ' s f i r s t n u c l e a r power s t a t i o n — based on a thermal r e a c t o r — went i n t o 

o p e r a t i o n . The s t a r t - u p of t h i s f i r s t n u c l e a r power p l a n t marked the b e g i n -

n i n g of a new e r a , the e r a of n u c l e a r power p r o d u c t i o n . O p e r a t i o n a l e x p e r i -

ence w i t h t h i s s t a t i o n w a s u s e d s u b s e q u e n t l y i n ..the d e s i g n of more power fu l 

n u c l e a r power p l a n t s . 

P a r a l l e l w i t h work on the development of thermal power r e a c t o r s , i n v e s t i -

g a t i o n s were c a r r i e d out v/ i th a v i e w to the c o n s t r u c t i o n of f a s t r e a c t o r s and 

t h i s g r a d u a l l y became the dominat ing trend i n the I n s t i t u t e ' s a c t i v i t i e s . 

Over the l a s t f ew y e a r s a s e r i e s of f a s t r e a c t o r s (BR-1, BR-2, BR-3, BR-5, BPS) 

have been b u i l t p r o v i d i n g the s c i e n t i s t s a t the I n s t i t u t e w i t h the n e c e s s a r y 

e x p e r i e n c e to embark on the development of i n d u s t r i a l - s c a l e power p l a n t s based 

on f a s t r e a c t o r s . 

In order t o o b t a i n i n f o r m a t i o n on the v a r i o u s t e c h n o l o g i c a l problems 

a r i s i n g i n c o n n e c t i o n w i t h r e a c t o r c o n s t r u c t i o n , l a r g e - s c a l e i n v e s t i g a t i o n s 

are c a r r i e d out on h e a t p h y s i c s and the s tudy of m a t e r i a l s » At the same 

time exper imenta l and t h e o r e t i c a l i n v e s t i g a t i o n s are c o n t i n u i n g i n n u c l e a r 

p h y s i c s , and i n the l a s t f e w y e a r s a s t a r t has been made on e x p e r i m e n t a l and 

t h e o r e t i c a l i n v e s t i g a t i o n s i n the f i e l d of s o l i d - s t a t e p h y s i c s . 

A b r i e f d e s c r i p t i o n f o l l o w s of the b a s i c f a c i l i t i e s and l a b o r a t o r i e s of 

the I n s t i t u t e and of t h e s c i e n t i f i c work b e i n g c a r r i e d out i n them. 

FIRST MJCLEAR POWER PLANT 

The w o r l d ' s f i r s t n u c l e a r power p l a n t (5000 kW(e)) came i n t o o p e r a t i o n 

on 27 June 1954« The s t a t i o n i s c e n t r e d on a h e t e r o g e n e o u s thermal g r a p h i t e 
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r e a c t o r w i t h a power of 30 MW(th), The r e a c t o r ' s t u b u l a r f u e l e l e m e n t s are 

c o o l e d from i n s i d e by water f l o w i n g a t a p r e s s u r e of 130 atm. A l l t e c h n o l o -

g i c a l p r o c e s s e s i n the s t a t i o n are a u t o m a t i c a l l y c o n t r o l l e d . To make i t 

p o s s i b l e t o s t u d y d i f f e r e n t h e a t - r e m o v a l d e s i g n s i n s i n g l e - c i r c u i t , t w o - c i r c u i t 

and 1-щ—circuit r e a c t o r f a c i l i t i e s of s i m i l a r t y p e s and a l s o t o t e s t f u e l 

e l e m e n t s f o r l a r g e - s c a l e power s t a t i o n s which are planned or under c o n s t r u c t i o n , 

the p l a n t i s equipped w i t h l o o p s and i n s t a l l a t i o n s f o r n u c l e a r p h y s i o s i n v e s t i -

g a t i o n s . In the r e a c t o r v a r i o u s m a t e r i a l s are i r r a d i a t e d and gamma-preparations 

are produced f o r photoneutron s o u r c e s . A neutron beam i s e x t r a c t e d from a 

r e a c t o r channel and i s f i t t e d w i t h a neutron chopper, which i s u s e d in- the 

measurement o f neutron c r o s s - s e c t i o n s i n the intermediate—energy r a n g e . 

The o p e r a t i o n of the f i r s t n u c l e a r power p l a n t has p r o v i d e d the e x p e r i -

ence v i t a l t o the d e s i g n of o t h e r l a r g e - s c a l e n u c l e a r power p l a n t s of the 

same t y p e . With the h e l p of t h i s e x p e r i e n c e and a s e r i e s of s p e c i a l l y d e s i g n e d 

i n v e s t i g a t i o n s i t has been p o s s i b l e t o draw up p l a n s f o r the B e l o y a r s k Nuc lear 

Power S t a t i o n , which o p e r a t e s a t a h i g h thermal e f f i c i e n c y ( o v e r 40%). The 

power start—up of the f i r s t u n i t of t h i s 100 000 kW(e) s t a t i o n took .p lace a t 

the b e g i n n i n g of 1964» 

Side by s i d e w i t h important t e c h n o l o g i c a l r e s e a r c h a t the f i r s t n u c l e a r 

power s t a t i o n , a t r a i n i n g programme i s a l s o b e i n g c a r r i e d out t o p r o v i d e o p e r a t -

i n g p e r s o n n e l f o r new power p l a n t s . 

THE BR—1 REACTOR 

The BR—1 r e a c t o r was the f i r s t f a s t r e a c t o r t o be b u i l t at. the I n s t i t u t e . 

The r e a c t o r came i n t o s e r v i c e i n 1955 and i s used f o r numerous i n v e s t i g a t i o n s 

on f a s t - r e a o t o r p h y s i c s and a l s o f o r r e s e a r c h on n u c l e a r p h y s i c s . 

This r e a c t o r has a compact core 13 cm h i g h and 13 cm i n d i a m e t e r , com-

posed of p lutonium rods i n s t a i n l e s s s t e e l c l a d d i n g . The c r i t i c a l l oad of 

the r e a c t o r i s about 12 kg and i t s maximum power i s 100 W, Thanks t o the 

p r o v i s i o n o f a removable s h i e l d the c o m p o s i t i o n of the r e f l e c t o r can be a l t e r e d 

f o r d i f f e r e n t e x p e r i m e n t s . The r e a c t o r can be brought up t o power and k e p t 

a t a g i v e n o p e r a t i o n a l l e v e l by manual or automat ic c o n t r o l s . 



4 -

Th© r e a c t o r i s used not o n l y f o r work on f a s t - r e a c t o r p h y s i o s hut a l s o 

f o r nuolear-phyniof ) i n v e s t i g a t i o n s (measurement of c r o s s - s o c t i o n r j i n noutron 

spectrum in core and i n tho a s y m p t o t i c opectrum of the r e f l e c t o r , o t o . ) , 

ENGINEERING REACTOR BR-5 

The 5000 kW(th) f a s t r e a c t o r BR~5 ~ the f i r o t European r e a c t o r t o operate 

w i t h a sodium c o o l a n t - came i n t o o p e r a t i o n i n January 1959», 

The r e a c t o r was h u i l t - ' i n p l a c e of the d i s m a n t l e d m e r c u r y - c o o l e d BR-2 -

f o r the p u r p o s e ' o f s t u d y i n g e n g i n e e r i n g problems o f importance i n c o n n e c t i o n ' 

w i t h the d e s i g n o f power p l a n t s based on h igh-power f a s t r e a c t o r s , ' The, b a s i c 

r e a c t o r ' p a r a m e t e r s are. a s f o l l o w s s o p e r a t i n g m a t e r i a l - plutonium o x i d o ; 

l o a d - about 50 kg; f u e l - e l e m e n t • d i a m o t o r - 5 mm5 core d imens ions -

280 x 280 mm; power d e n s i t y - 50°kV//lj maximum neutron f l u x a t . c e n t r e of 

core - 8 x lO"^ n / c m ^ . s ; maximum thermal f l u x — 1 . 2 x 10° k c a l / m ^ . h } moan 

sodium temperature a t core o u t l e t - 500°C; sodium f l o w through core — 24 m^/h. 

Tho main t y p e s of v/ork c a r r i e d out v / i th BR-5 are a s f o l l o w s ! 

1 . T e s t i n g o f f u e l - e l e m e n t spociirions f o r i n d u s t r i a l sys tems under 

'' s i m u l a t e d o p e r a t i n g c o n d i t i o n s . 

2. The accumulat ion of e x p e r i e n c e wi th the o p e r a t i o n o f a m u l t i - c i r c u i t 

sys tem w i t h a l i q u i d - m e t a l c o o l a n t and the t e s t i n g o f i n d i v i d u a l 

components . 

3. Study of k i n e t i c s of f a s t - n e u t r o n power s y s t e m s . 

4 . N u c l e a r p h y s i c s r e s e a r o h and i n v e s t i g a t i o n of m a t e r i a l s a t i n t e n s e 

f a s t - n e u t r o n f l u x e s . 

S ince i t came i n t o o p e r a t i o n , the r e a c t o r has g e n e r a t e d more than 

40 m i l l i o n kWh of power. A maximum burn-up of over 5-5/^ has been a c h i e v e d -

t h i s i s 2̂ - t imes h i g h e r than the d e s i g n v a l u e . Cons iderab le o p e r a t i n g 

e x p e r i e n c e has been g a i n e d v/ i th the r e a c t o r which i s of v a l u e i n c o n n e c t i o n 

v/ i th the b u i l d i n g of s i m i l a r sys tems o p e r a t i n g a t h i g h e r powers . • • 

THE BPS PHYSICS REACTOR 

The BPS ( l a r g e p h y s i c s f a c i l i t y ) , r e a c t o r i s d e s i g n e d f o r r e s e a r c h on the 

p h y s i c s of f a s t i n d u s t r i a l r e a c t o r s v/ ith l a r g e d i l u t e d c o r e s o f v a r y i n g com-

p o s i t i o n s . 
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Th© r e a c t o r v e s s e l i s a v e r t i c a l s t e e l tank 2 m i n d iameter and 8 m h i g h . 

The tank c o n t a i n s 1500 s t e e l or aluminium t u b e s 50 mm i n d iameter ; t h e s e are 

l oaded w i t h f u e l d i s c s and d i l u e n t s (about 100 000 i n a l l ) . The tubes can 

be loaded and unloaded manual ly or by means o f s p e c i a l r e m o t e - c o n t r o l a p p a r a t u s . 

The f a c i l i t y i s e a s i l y reas sembled so t h a t i t can be u s e d over a r e l a t i v e l y 

s h o r t p e r i o d of time to s tudy many v a r i a n t s of r e a c t o r s v / i th d i f f e r e n t l y com-

posed c o r e s and r e f l e c t o r s . The c l e a r a n c e s between the tubes are f i l l e d v / i th 

m e t a l d i s p l a c e r s . On one s i d e of the r e a c t o r tank and a d j a c e n t t o i t t h e r e 

i s a meta l column d e s i g n e d f o r c a r r y i n g out r e s e a r c h on neutron s p e c t r a a t 

l a r g e d i s t a n c e s from the c o r e . 

For exper iments the r e a c t o r i s f i t t e d w i t h a system o f v e r t i c a l channe l s 

p l a c e d a t v a r i o u s d i s t a n c e s from the a x i s of the core and a l s o v/ ith one h o r i -

z o n t a l channel which p e n e t r a t e s through t o the c e n t r e of the f a c i l i t y . D e t e c -

t o r s ( f i s s i o n chambers) can be i n t r o d u c e d a t a g i^en l e v e l i n t o any of the 

v e r t i c a l channe l s by remote c o n t r o l . This makes i t p o s s i b l e t o o b t a i n a com-

p l e t e p i c t u r e of the n e u t r o n - f l u x d i s t r i b u t i o n a l o n g the rad ius and the v e r t i c a l 

a x i s of the core and the r e f l e c t o r . The r e a c t o r i s a l s o equipped w i t h an 

o s c i l l a t o r and a r a b b i t system which s u p p l i e s i r r a d i a t e d spec imens t o the 

measurement l a b o r a t o r y . 

MOBILE POWER PLANT TES-3 

The TES-3 f a c i l i t y , which came i n t o o p e r a t i o n i n 1961, i s an e x p e r i m e n t a l 

model of a low-power atomic power p l a n t . I t has been b u i l t v/ i th a v i e w t o 

o b t a i n i n g e x p e r i m e n t a l da ta needed f o r the development of mobi le n u c l e a r 

power p l a n t s of s i m i l a r t y p e s capable of s u p p l y i n g e l e c t r i c i t y t o remote 

and i n a c c e s s i b l e a r e a s of the c o u n t r y . 

The p l a n t i s b a s e d on a t w o - c i r c u i t sys tem w i t h an 11 000 kW(th) w a t e r -

moderated and water—cooled r e a c t o r ( c o o l a n t w a t e r a t 130 atm) and r e a c t o r 

i n l e t and o u t l e t t emperatures of 280 and 305°C r e s p e c t i v e l y . The f l o w r a t e 

i n the primary c i r c u i t i s 320 t / h . 

The r e a c t o r core - a c y l i n d e r 600 mm h i g h and 660 mm in d iameter - c o n t a i n s 

74 f u e l a s s e m b l i e s c o n s i s t i n g o f annular f u e l e l e m e n t s of h i g h l y e n r i c h e d 

uranium. The r e a c t o r has a mean thermal l o a d of 0 . 6 x 10^ k c a l / m ^ . h and a 
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maximum load of 1 . 3 x 10^ k c a l / m ^ . h . The durat ion of one run i s 200 days and 
up t o one year i n the case of a d d i t i o n a l f u e l - e l e m e n t l o a d i n g , 

: Three u n i f l o w steam generators provide steam a t a pressure of 20 atm and 
a temperature of 285°C i n q u a n t i t i e s s u f f i c i e n t to generate t u r h i n e - s h a f t 
powers of 2000 kW. 

•The e n t i r e equipment of the p lant i s housed o n - f o u r c a t e r p i l l a r - t r a c k , 
power-driven' .conveyances. Two of the conveyances carry the r e a c t o r and the 
s t eam-generat ing u n i t ' a n d the two o t h e r s carry the turbogenerator , the c o n t r o l 
desk and the' a u x i l i a r y equipment. The t o t a l weight of the equipment t i a n s -
ported i s about 220 t . 

For s h i e l d i n g purposes the f i r s t two conveyances are surrounded during' 
opera t ion by a b a r r i e r of e a r t h . In a d d i t i o n , the r e a c t o r conveyance i s 
equipped wi th a ' transportable b i o l o g i c a l s h i e l d -which makes i t p o s s i b l e to 
carry out assembly and d i s m a n t l i n g operat ions w i t h i n a few hours of r e a c t o r 
shutdown and a l s o - t o t ranspor t the r e a c t o r wi th a p a r t i a l l y or complete ly 
burnt -ou t c o r e . During' t r a n s p o r t the r e a c t o r i s coo led by means of an a i r 
rad ia tor , , which i s able- t o e x t r a c t up to 0.3fo of the nominal power of the 
i n s t a l l a t i o n . -

HOT LABORATORY 

This l abora tory i s mainly concerned wi th radiochemical research and the 
study of i r r a d i a t e d m a t e r i a l s . Work a t the l a b o r a t o r y i n c l u d e s s t u d i e s on the 
changes produced by r a d i a t i o n in the p h y s i c a l and mechanical p r o p e r t i e s of 
f i s s i o n a b l e and s t r u c t u r a l m a t e r i a l s , re search on the r e g e n e r a t i o n . o f nuc l ear 
f u e l , - a n d s y s t e m a t i c a n a l y s e s of c o o l a n t s , gase s , e f f l u e n t s , i e p o s i t s on 
p i p i n g , e t c . • 

I r r a d i a t e d samples and spent f u e l e lements are packed i n s p e c i a l con-
t a i n e r s , p laced on f l a t t r u c k s , and are then sent through the un loading room 
i n t o one of the l a b o r a t o r y ' s 16 hot c e l l s . 

Seven of the c e l l s are arranged one a f t e r the o ther i n ' l i n e and are used 
f o r chemical i n v e s t i g a t i ons„ They are f i t t e d w i t h remote—control equipment 
and are used f o r a •variety of opera t ions ( e x t r a c t i o n , p r e c i p i t a t i o n , ' d i s s o l v i n g , 
. f i l t r a t i o n , evap'oration, e t c . ) . 
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"The nine o ther c e l l s a r e ' u s e d f o r research on m e t a l s . They have e q u i p -
ment f o r prepar ing samples and f o r carry ing out i n v e s t i g a t i o n s on the p r o p e r t i e s 
of m a t e r i a l s . This equipment i n c l u d e s remote -contro l l a t h e s and m i l l i n g 
machines , t e n s i l e - t e s t i n g machines, hardness gauges , metal microscope , apparatus 
f o r determining heat c o n d u c t i v i t y , d e n s i t y and gae e v o l u t i o n , a u n i t f o r 
X--ray d i f f r a c t i o n s t u d i e s , e t c . 

The laborahory a l s o has s p e c i a l "semi-hot" f a c i l i t i e s f o r o p e r a t i o n s wi th 

l o w - a o t i v i t y samples (up to 10 M-c). 

CALCULATIONS AND THEORETICAL SECTION 

This department c a r r i e s out the f o l l o w i n g a c t i v i t i e s s 

1. Work on the theory of thermal and f a s t r e a c t o r s and r e a c t o r s wi th 

complex neutron s p e c t r a . This i n c l u d e s work on the genera l theory 

of r e a c t o r s and t ranspor t e q u a t i o n s , r e a c t o r k i n e t i c s , the theory 

of neutron i n t e r a c t i o n wi th matter wi th al lowance f o r resonance 

e f f e c t s , the theory of reactor ' s h i e l d i n g and a l s o r e a c t o r and 

• s h i e l d i n g c a l c u l a t i o n methods. 

2. Work on t h e o r e t i c a l n u c l e a r p h y s i c s . This i n c l u d e s mainly work on 
the theory and methods of neutron-nuc leus i n t e r a c t i o n c r o s s - s e c t i o n 
c a l c u l a t i o n s and e s p e c i a l l y the theory of f i s s i o n p r o c e s s e s , r a d i a -
t i o n capture , e l a s t i c and i n e l a s t i c s c a t t e r i n g of neutrons Ъу the 
n u c l e i of v a r i o u s elements. . 

3. Research on s o l i d - s t a t e theory , i n c l u d i n g work on the e f f e c t s of 
r a d i a t i o n on the c r y s t a l l i n e s t r u c t u r e of matter ( theory of nuc lear 
f u e l s w e l l i n g and the s u r f a c e evaporat ion of mat ter as a r e s u l t of 
exposure t o f l u x e s of f a s t p a r t i c l e s ) , i n v e s t i g a t i o n s on theory of 
e x i t o n s , efco. 

C a l c u l a t i o n s f o r these and o ther i n v e s t i g a t i o n s are performed by computers 
a t the I n s t i t u t e Computer Centre, 

ACCELERATOR LABORATORY 

The I n s t i t u t e l abora tory has f o u r h i g h - v o l t a g e ion a c c e l e r a t o r s f o r c a r r y -

i n g out p r e c i s e i n v e s t i g a t i o n s on the p h y s i c s of the atomic n u c l e u s . Two of 



the не -aro of .the Yan de .Graaff type (5 and 25'MeV ) and two are cascade g e n e r a -

t o r s ( 1 . 2 and 0 . 2 5 MeV). These a c c e l e r a t o r s are b a s i c a l l y used a s s o u r c e s ' o f 

n e u t r o n s , o p e r a t i n g on the b a s i s o f - t h e ( p , n ) and ( d , n ) r e a c t i o n s . 

One of the c a s c a d e ' g e n e r a t o r s (250 kW) was r e c e n t l y - i n 1962 — c o n v e r t e d 

i n t o a p u l s e d sovirce of n e u t r o n s f o r t i m e - o f - f l i g h t measurements . The p a r a -

m e t e r s o f t h i s d e v i c e are as f o l l o w s ! p u l s e current - 500 цА s e c ; p u l s e 

d u r a t i o n - 3 - 4 nsec f r e p e t i t i o n f r e q u e n c y — 3 MHz. 

The l a r g e Van de Graaff a c c e l e r a t o r i s ab le to a c c e l e r a t e p r o t o n s t o 

e n e r g i e s of 5 MeV v/ith an analysed—beam c u r r e n t a t the t a r g e t of 15 - 30 |iA. 

Thanks t o a s t a b i l i z a t i o n sys tem v/hich can m a i n t a i n proton e n e r g i e s v/ i th an 

accuracy of 0 . 1 $ , i t i s p o s s i b l e w i th t h i s d e v i c e to carry out e x t r e m e l y a c c u r -

a t e n u c l e a r - p h y s i c s measurements . 

CYCLOTRON 

The I n s t i t u t e ' s c y c l o t r o n i s u s e d main ly to produce r a d i o i s o t o p e s and 

alfio f o r c a r r y i n g out n u c l e a r - p h y s i c s i n v e s t i g a t i o n s . . 

The main parameters of the c y c l o t r o n are as f o l l o w s ? d iameter of p o l e s 

o f magnet — 1.5' Щ d i s t a n c e between p o l e s — 21 cm? maximum i n t e n s i t y o f mag-

n e t i c f i e l d - - ' 17'.. 000 0e$ ampl i tude v a l u e of v o l t a g e between duants - 200 kVr 

The c y c l o t r o n can a c c e l e r a t e proton3 t o e n e r g i e s o f 18 MeV, deuterons to e n e r g i e s 

of 2.1 MeV and a lpha p a r t i c l e s t o - e n e r g i e s of up t o 42 MeV.. 

NUCLEAR-PHYSICS INVESTIGATIONS 

In l i n e v / i th the g e n e r a l programme of work w i t h the I n s t i t u t e , a c t i v i t i e s 

i n the f i e l d of n u c l e a r p h y s i c s are c e n t r e d on s t u d i e s o f the i n t e r a c t i o n o f 

s l ow and f a s t n e u t r o n s w i t h n u c l e i . P a r t i c u l a r a t t e n t i o n i s p a i d to work on 

f i p s i o n p r o c e s s e s , r a d i a t i o n c a p t u r e , e l a s t i c and i n e l a s t i c n e u t r o n s c a t t e r i n g 

( i n c l u d i n g v/orlc on s m a l l - a n g l e neutron s c a t t e r i n g ) and a l s o r e a c t i o n s of the 

( n , p ) , ( n , a ) , ( n , 2 n ) t y p e s , e t c . G e n e r a l l y s p e a k i n g , a v a r i e t y o f methods 

are u s e d f o r t h e s e i n v e s t i g a t i o n s , rang ing from the well—known s p h e r i c a l - g e o m e t r y 

and act ivat ion—measurement t e c h n i q u e s t o t h e t ime—of—fl ight method. The neutron 

s o u r c e s u s e d are the above-ment ioned r e a c t o r s and a c c e l e r a t o r s as w e l l as the 

u s u a l Ra-Be, Po-B'and photoneutron s o u r c e s . For i n v e s t i g a t i o n s w i t h the l a t t e r 
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type o f source t h e r e i s a s p e i c a l room a t the I n s t i t u t e which i s equipped w i t h 

an automat ic r e m o t e - c o n t r o l l e d d e v i c e ' f o r moving the s o u r c e s . Thanks t o the 

p r o v i s i o n of t h i c k c o n c r e t e w a l l s , measurements v / i th s o u r c e s of up t o 1000 с 

can Ъе c a r r i e d out i n t h i s room. 

Cons iderable a t t e n t i o n i s pa id a t the I n s t i t u t e to the development o f new 

sys t ems f o r r e c o r d i n g - n e u t r o n s and gamma r a y s . Various i t e m s o f equipment 

deve loped Ъу the I n s t i t u t e ' s p h y s i c i s t s - f i s s i o n chambers, smal l . s p e c t r o m e t e r s 

f i l l e d w i t h helium—3 and l a r g e l i q u i d s c i n t i l l a t o r s w i t h a c a p a c i t y of up t o 

600 1 — have proved e x t r e m e l y s e r v i c e a b l e and have made i t p o s s i b l e t o carry 

out a number of v a l u a b l e and i n t e r e s t i n g i n v e s t i g a t i o n s . 

In a d d i t i o n t o the normal i n d u s t r i a l l y produced e l e c t r o n i c s equipment , 

the I n s t i t u t e u s e s - s p e c i a l apparatus deve loped and produced by the R a d i o e l e c t r o -

n i c s Department f o r i t s measurement work. Thi s s p e c i a l apparatus i n c l u d e s 

mult i—dimensional a n a l y s e r s w i t h up t o 16 000 c h a n n e l s , t ime a n a l y s e r s , s p e c i a l 

computing f a c i l i t i e s f o r p r e l i m i n a r y data p r o c e s s i n g and many o t h e r p i e c e s o f 

equipment . 

RESEARCH OF HEAT PHYSICS 

Large—scale r e s e a r c h i s c a r r i e d out a t the I n s t i t u t e on the h e a t p h y s i c s 

and t e c h n o l o g i c a l p r o p e r t i e s of water and a l k a l i m e t a l s (sodium and a l l o y s of 

sodium and p o t a s s i u m ) used as c o o l a n t m a t e r i a l s i n r e a c t o r s . 

These a l k a l i - m e t a l s t u d i e s i n v o l v e work on h e a t - t r a n s f e r p r o c e s s e s i n 

h e a t - t r a n s f e r equipment i n r e a c t o r s , the measurement o f temperature f i e l d s and 

i n v e s t i g a t i o n s of h e a t - t r a n s f e r p r o c e s s e s i n c h a n n e l s made up of c l u s t e r s of 

rods o r t u b e s , e t c . Various i n v e s t i g a t i o n s are a l s o c a r r i e d out i n c o n n e c t i o n 

w i t h the p u r i f i c a t i o n of a l k a l i m e t a l s from o x i d e s and the development of methods 

f o r k e e p i n g a check on the i m p u r i t y c o n t e n t o f such m e t a l s . These a lka l i—metal 

i n v e s t i g a t i o n s are c a r r i e d out i n BR-5 and a l s o i n s p e c i a l f l e x i b l y d e s i g n e d 

f a c i l i t i e s which can be adapted f o r a v a r i e t y of p u r p o s e s . 

Research on water a s a c o o l a n t m a t e r i a l i s performed i n two high—pressure 

(up t o 200 atm) f a c i l i t i e s . Each of t h e s e f a c i l i t i e s c o n s i s t s of a c i r c u l a t i o n 

l o o p o p e r a t e d by two pumps (one c e n t r i f u g a l - c i r c u l a t i o n pump and one p i s t o n f e e d 

pump). These f a c i l i t i e s are u s e d f o r i n v e s t i g a t i o n s on c r i t i c a l h e a t l o a d s 
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over a wide range, o f water parameters , h e a t - t r a n s f e r p r o c e s s e s w i th b o i l i n g 

and n o n - b o i l i n g , water , and h y d r a u l i c r e s i s t a n c e s , and a l s o f o r t e s t i n g e x p e r i -

mental models of fue.l—elements f o r r e a c t o r s under development . • 

I n " a d d i t i o n t o the l a b o r a t o r i e s and i n s t a l l a t i o n s d e s c r i b e d above, the 

I n s t i t u t e has a number of a u x i l i a r y serv ice ' s and p r o d u c t i o n u n i t s i n c l u d i n g 

w e l l - e q u i p p e d mechanical workshops. 

Tbanks to i t s h i g h l y deve loped exper imenta l f a c i l i t i e s and to the l a r g e 

number of q u a l i f i e d s t a f f employed, the I n s t i t u t e i s i n a p o s i t i o n t o t a c k l e 

some of .the major problems a r i s i n g - i n connec t ion w i th the development of n u c l e a r 

power in the S o v i e t Union» The I n s t i t u t e can t h e r e f o r e be j u s t i f i a b l y con-

s i d e r e d as one of the l e a d i n g s c i e n t i f i c e s t a b l i s h m e n t s i n t h i s f i e l d i n the 

USSR. " 

Address of I n s t i t u t e 

F i z i k o - E n e r g e t i c h e s k y I n s t i t u t 
Obninsk 
ICaluzhskaya Oblast 
USSR 




