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COMPUTER CONTROLLED AREA SURVEILLANCE SYSTEM FOR THE TRIGA MARK II  REACTOR 

VIENNA 
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In a nuclear f a c i l i t y  a round-the clock surveillance of the radiation 
levels in selected areas is necessary and usually required by the national 
regulatory ins t i tu t ions .  In addition the instrument readings have to be re- 
corded automatically and stored for a longer period, t yp ica l l y  10 years. One 
problem with such systems isthe accumulation of a large amount of radiation 
data which are very d i f f i c u l t  to review and store. Usually only a small 
f ract ion of data ( i .e .  when exceeding preset alarm levels) are of interest 
while the rest of the data are more or less unnecessary although their  storage 
is required for continuous documentation. 

Asa compromise between storage of a l l  data but immediate information on 
important data ( i . e .  alarms) an area surveil lance system has been designed 
and insta l led at the TRIGA reactor Vienna using a data logger anda personal 
computer asa storage f a c i l i t y .  In total  16 radiation monitor signals ate 
permanently scanned hy a mult iplexer for deviation from normal operation 
values. These data are printed out every fu l l  hour while in case of an excess 
radiation level alarm is triggered op t i ca l l y  and acoustical ly and the rele- 
vant monitors are l i s ted together with the radiation levels. All the data are 
transfer~ed to the ins t i t u te ' scen t ra l  computer (VAX 11/750) where they are 
available for further processing in a proper f i l e  structure. 

Introduction 

Since 1980 a computer contro]led area monitoring system is insta l led at 

the TRIGA Mark I I  reactor in Vienna. The primary task of this system is the 

information of the reactor operator about the radiation levels in the reactor 

hall and in associated parts of the bui lding. The ~econd ~im is the hourly 

printed protocol with date, time, radiat ion levels of 16 monitors and rel~ted 

data. This hard copy protocol is important for the reactor manager as well 

as for the health physics staf f .  Nevertheless collected data are also stored 

on the disk drives of the i ns t i t u te ' s  central computer VA• 11/750. To assure 

lossfree data transmission, a small personal computer is programmed as in ter-  

mediate memory which can store the data records up to 3 days. 

Description 

The monitoring system is a commercial moduled construction as shown in 

Fig. 1. The individual monitors are equipped either with high pressure 

ionizat ion chambers (reactor ha l l ,  control room) with NaJ-scint i l la tors 

(primary and secondary cooling system) or with endwindow GM-tubes (vent i la t ion 

sxstem). Their output signals are connected to the central unit as well as to 

the datalogger, both in the control room. The anaiog signal (0 . . .  20 mA 

current loop) of each monitor is indieated by a meter at the ]ocal instrument 
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and a t  the c e n t r a l  u n i t .  The m o n i t o r  l i m i t  c o n t a c t s  a te  w i r e d  to the f o l l o w i n g  

l o g i c a l  c o m b i n a t i o n s :  

F a i l u r e  a la rm 

I t  has s i g n a l  c h a r a c t e r  and is  on l y  a c t i v a t e d  d u r i n g  the f a i l u r e  p e r i o d .  

I f  the i n s t r u m e n t s  o p e r a t e  n o r m a l l y  a g a i n ,  the  a larm is c a n c e l l e d  and on l y  

the summary f a i l u r e  i n d i c a t i o n  f l a s h e s  u n t i l  the nex t  r e s e t  a c t i o n .  

P r e - a l a r m  

The p r e - a l a r m  or ~ a r n i n g  ( f i r s t  upper  l ~ m i t )  i s  1 o c a l l y  c h a r a c t e r i z e d  

by a b r i g h t  red lamp a n d a  loud a c o u s t i c  s i g n a l  which can be t u r n e d  o f f  by 

the  h e a l t h  phys i cs  s t a f f  us ing  a s p e c i a l  key .  In the c o n t r o l  room t h i s  warn ing  

is  i n d i c a t e d  o p t i c a l l y  near  the s p e c i f i c  meter  r e p r e s e n t i n g  the  a c t i v a t e d  

m o n i t o r  and in a map which shows the l o c a t i o n  o f  the m o n i t o r  in the  b u i l d i n g .  

For the r e a c t o r  o p e r a t o r  i t  i s  t h e r e f o r e  easy to l o c a l i z e  the area o f  a 

d e v i a t e d  r a d i a t i o n  l e v e l .  In a d d i t i o n  an a c o u s t i c  a la rm in the c o n t r o l  room 

is  a c t i v a t e d  and the summary-warn ing LED f l a s h e s .  

Main a larm 

I~ is sig~alize~ at the monitor only by an additional red LEb, because 

at warning stage the information about increasing radiation level is f u l l y  

given. In the control room the alarm is recognized i f :  

the duration exoeeds one second 

i t  is accompanied by a warning 

no fa i lure is detected. 

I f  such a recognized main-alarm duration exceeds one second, the information 

is then indicated outside the reactor hall at the entrance guard which is 

staffed round the clock. 

Both warnings and main alarm are stored unt i l  the next reset action is 

performed which is only possible with a key. Each reset action is counted 

electro-mechanically for documentation purposes. 

Data logger 

The data logger is a commercial data acquisit ion system with statement 

programming and calculat ion software. The analog outputs of the radiation 

monitors are connected to the input modules of the data Iogger and are 

scanned e v e r y  ten seconds by a re~d m u ~ t i p l e x e r  a n d a  s E l f - c a l i b r a t i n g  

d i g i t a l  v o l t m e t e r .  The l o g a r i t h m i c  i n p u t  is  t h e r e b y  c o n v e r t e d  in  a d i g i t a l  

r e a d o u t  and is  shown a t  the CRT-screen which i s  p a r t  of  the data  l o g g e r .  

P a r a l l e l  to the  l i m i t  compara to r  in each m o n i t o r  the data  a c q u i s i t i o n  

system has programmable a la rm l i m i t s .  They are  used in such a way, t h a t  t h e y  

produce i m m e d i a t e l y  a p r i n t o u t  w i t h  da te  t ime  and l a b e l  s t a t e m e n t s  so t h a t  

a documen ta t i on  of  a l l  these a larms is  g i v e n .  

When the main power breaks down program and data  a te  saved by b a t t e r i e s .  

The process s t a r t s  a u t o m a t i c a l l y  a f t e r  such a power b reak  down. 
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Intermediate memory and data transfer 

To assure ef fect ive data handling a data transfer to a comfortable host 

computer has been insta l led.  The hardware of this system consists of a 

commercial personal computer (PC) with 32 K bytes of available memory, micro 

cassette tape and standardized communication ports (see Fig. 2). The memory 

is part ly used asa ring buffer to accumulate radiation levels from the data 

acquisit ion system. This accumulation procedure has the highest p r i o r i t y  

because of the data logger specif icat ions. The host computer (VAX 11/750) 

starts under normal conditions every ten minutes a request to get data from 

the PC. I t  creates for each day an individual f i l e  which is then available 

for further software procedures l ike the calcu]ation of the monthly Ar-41 

production or the mean dose tate at a certain point in the reactor ha l l .  The 

data transfer uses a fu l l  duplex repet i t ive  protocol for correct data trans- 

mission. I f  the connection to the host computer is interrupted for service or 

other reasons, the PC stores al l  data coming from the data acquisit ion system 

in i ts  ring buffer unt i l  the memory is f u l l .  Then the PC starts recording at 

the integrated tape while a status lamp indicates this excEptional s i tuat ion.  

The system can operate approximately 3 days data Ioss free without changing 

of cassettes. As soon as the VAX 11/750 connection is re insta l led al l  data 

w i l l  be stored in sequential f i l es  at the mass storage medium whi]e special 

sorting software generates a chronological ins ta l la t ion  of a l l  this f i l es .  

Power Bupplies 

The whole system (monitors, central unit ,  data logger and PC) is 

supplied by ah AC-DC-AC converter with 220 V 50 Hz 5 kW output. Using a 

110 V buffer battery the function is assured during a l ine break down for 

one hour. Diversity and multiple safety devices in the whole network con- 

struction give re l iab le  function in al l  cases of overload. 

The main power supply was interrupted only for the annual services on the 

converter and for some additional i ns ta l la t ion  in the system. Total ly less 

then 10 hours in the last f ive years. 

Su.mmary and o o n c l u s i o n s  

The d e s c r i b e d  area m o n i t o r i n g  system f u l f i l l s  a l l  r e q u i r e m e n t s  f o r  a 

r e l i a b l e  and sa fe  da ta  c o l l e c t i o n  and r e t r i ~ a l  system as r e q u i r e d  f o r  n u c l e a r  

r e a c t o r s .  The m o n i t o r i n g -  and data l o g g i n g  system worked w i t h o u t  any s a f e t y  

r e l a t e d  f a i l u r e  d u r i n g  the  l a s t  f i v e  y e a r s ,  w h i l e  the i n t e r m e d i a t e  memory and 

the data t r a n s f e r  system is  p r e s e n t l y  under  i n s t a l l a t i o n .  As a l l  components 

are c o m m e r c i a l l y  a v a i l a b l e  pa r t s  a s i m i l a r  e x c e l ] e n t  per fo rmance is  a l so  

e x p e c t e d  f o r  these sys tems.  
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