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DOSE LEVEL MEASUREHENTS DURING STARTUP OF THE SECOND UNIT OF THE PAKS 

NUCLEAR POWER PLANT 
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l T r a i n & n g  N u c l e a r  Reac to r  o f  the  Budapest  T e c h n i c a l  U n i v e r 8 i t y  

1 5 2 1 B u d a p e s t ,  Hungary 

2 R a d i a t i o n  P r o t e c t i o n  Depar t rnent ,  Paks Nuc lea r  Power P l a n t  

In September Is at  the Regional Conference of IRPA resu l t s  
were presented which we obtained dur ing s ta r tup  of  the f i r s t  
un i t  of  the PNPP re la t •  to the dose l eve l s  in the c o n t r o l l e d  
a r e a .  
Th• activ• has been extended during the startup of the se- 
cond unmt and as a result we nave the dqse ieve1 vaZue~ ~or thms 
urit tO0. 
In c o n n e c t i o n  with th• work: 
a) the experimental techniquea were only slZghtly modified 
b) the computer program called PAVDAP was used for evaluation, 

extrapolatzon and storing of the data. 
We present here the nost important modifications as weI1 as 
scme characteriatic measured data obtained during startup of the 
second unit. Finally we compare the dose level values obtained 
for the aame areaa in the first and the second unit of the PNPP. 

Irtroduction 

It is planned that by 1995 e• blocks of a WWER-440 type Seviet 

nuclear power reactor w• operate along the DANUBE river near the town oŸ 

Paks, i~ungary. At preaent two such power reactors are workin9 and two 

others are under construction. 

The startup work of the second block of PNPP wa8 carried out in 1984 

and in the measurements of the doae leveIs the eo-workere of the Tra• 

Reac to r  o f  the  Budapest  T e c h n i c a l  U n i v e r s i t y  a l s o  p a r t i c i p a t e d .  The e x p e r i -  

menta l  methods a• w e l l  as the  compute rzzed  da ta  p rocessJng o f  the  e x p e r i -  

menta l  da ta  used s t  the  s t a r t u p  of  the  f i r s t  b lo r  were r e p o r t e d  i n  ou r  

p r e v i o u a  paper  E l ] .  The r a d i a t i o n  s h i e l d  t e s t i n g  procram o f  the  aecond 

b lock  has been e l a b o r a t e d  based on exper&ence and i t  has the  f o l l o w i n g  

ma&n o b 3 e c t i v e a :  
a )  the s h i e l d  ahou ld  s a t i s f y  the des ign  c r i t e r i a  and be adequa te  to  p r o t e c t  

p e r a o n n e l  t h r o u g h o u t  the  whole  l i f e  o f  the n u c l e a r  power p l a n t ;  

b )  the dose e q u & v a l e n t  r a t a  va l ues  o b t a i n e d  d u r i n g  t e s t i n g  shou ld  be a b l e  

to  be uaed l a t e r  f o r  es t&ma t i ng  r e d i a t i o n  exposu re  d u r Ÿ  .the r e a c t o r  

o p e r a t i o n .  
In the  f o l l o w i n g  we would  l i k e  to  i n t r o d u c e  b r i e f l y  the  s h i e l d  t e s t  

program and prov&de some of  the c h a r a c t e r i s t i c  measured da ta  wh• s t  t he  

same t ime  make p o s s •  a compar ison  w i t h  the  da ta  o b t a i n e d  from the  f i r s t  

block El], Finally we summerize the most importent meaaurement experiencea 

during startup of the second block. 
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The shield test proRram of the second block 

This work consists of three main steps: 

a) The selection of locations of the so-called dose base points in all 

rooms of the controlled area of the second block. Every such point 

has been marked by one painted identification symbol. 

b) Heasuring of the gamma end neutron dose levels during the startup of 

the second block. 

c) Computerized processing of the resulta using the PAVOAP computar code. 

The marking of the dose base points took place in the last phase of 

the construction and during thie procedure one of more symbols was painted 

in each room of the controlled area where the dose level measurements were 

carried out during the startup at different power levels. 

The measuring instruments used at startup were the same ones as used 

at the flrst block [I). 

The computer coda PAVDAP has baen written in FORTRAN IV language for 

en R-S5 type computer and its main functions ara listed below: 

a) Converaion: to convert the measured data into SI units. 

b) StoraAe: to store the measured data at the dose base points for later 

u a e .  

c) Extrapoletion: the program extrapolates each data measured at different 

power levels to the nominal I00 % power (that is 1375 ~Vth). 

d) Oocumentation: compilation of the measured data in an easy-to-survey 

form~ 

Some characteristlc measured resuits 

In Table I we present the data of the dose level measurements at some 

cruclsl places of the reactor building. 

Concluslons 

Comparing the data of the Tabla I with those referring to the first 

block (sea Tabla I of [i] ) the following can be concluded: 

a) The dose equivalent rete values measured in the rooms under the reactor 

vessels coincide in the case of both blocks. 

b) The deviation of measured data referring to the hermetlc box of the 

steem generators and to the room of electric motora of the main primary 

circuit pumps is rather high. Thia effect may be due to the 60 - 70~ 

amblent temperature and the near i00 ~ reletive humidity at the placas 

of interest. Some measuring instruments cannot work properl V in such 

condltions. 

c) Though Ir la not listed in Table I it can be seen from the detailed 

documentation that doae levels in the common reactor hall of the first 

end second block dlffer only slightly from the natural background, i.e. 

the top shieldlng of the reactors is excellent, 
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70 S. FEHf~R et al 

Summarlzln~ • can be etated that the program for testing radiation ehields 

end the computer code PAVDAP discussed ebove can be utilized for the future 

startupe of the later blocks of the PNPP with good succees. For hlgher 

accuracy the invest• of the behaviour of the measuring instruments 

at elevated temperature seems to be necessary. 
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