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French reactors 

Near-catastrophe at Le Bugey 
A FR ENel1 pressurized water reactor 
(PWR) at Le Bugey on the Rhone river, 
not far from Geneva, came very close to a 
serious nuclcar accident in 1984 after the 
failure of a single eleetrical component , a 
rectifier, it was claimed last wcck in the 
French satirica l weekly, Le Canard 
Enchaine. The French national utility , 
Elcctricite de France (EDF) , and the 
atomic energy commission, the Commis
sariat a l'Energie Atomique (CEA) , 
immediate ly held press conferences and 
admitted that the satirists were ri ght. 

There had been no cover-up , insisted 
Pierrc Tanguy, head of safety at EDF, in a 
telephone call from Paris; a press release 
had been issued at the timc, but "there 
had been no Chernobyl incident" to sen
sitize th e med ia to nuclear issues. 

What took place on the night of 14 April 
1984 on the fi ve-reactor site at Lc Bugey, 
however, showed how a "very minimal 
failure" in a control circuit can give rise to 
a major incident, said Tanguy . 

The event began with the failure of the 
rectifi er supplying electricity to one of the 
two sepa rate 48-V direct-current control 
eircuits of the 900-MW reactor, which was 
on full power at the time. Instantly , a bat
tery pac k switched in to mainta in the 4/1-V 
supply, and a warning light bega n to fl ash 
at th e operators in the control room. 

Biotechnology companies 

Unfortunately, the operators ignored 
the light (if they had not they could simply 
have switched in an auxiliary rectifier). 
According to Tanguy, the same light 
served three warning systems (to save 
space on the control panel). The instal
lation on one of these o ther circuits had 
proved faulty a few days before , and the 
light had been flashing inte rmittentl y, It 
was marked down for repair , and ignored 
when it began correctly to signal the 
rcctifier failure . 

What then happened was something 
which had been completely ignored in the 
engineering risk analysis for the PWR, 
The emergency battery now operating the 
control system began to run down. Instead 
of falling precipitously to zero , as assumed 
in the "all or nothing" ris k analys is , the 
voltage in the control ci rcuit steadil y slip
ped down from its no minal 48-V to 30-V 
ove r a period of three hours. In response , 
a number of circuit breakers began to trip 
out in an unpredictable fashion until fin
ally the system, with the reactor still at full 
power, disconnccted itself from the grid. 

The reaetor was now at full power with 
no external energy being drawn from the 
system to eool it. An automatic "scram" 
system then correctly thrcw in the control 
rods, which absorbed neut rons and shut 
off the nuclear react io n. However a re-

T cells' turn to ride high 
WashingfOl1 
ONE of the more unusual new biotcch
nology companies, T Cell Scicnces of 
Boston, made its first public stock offe ring 
last week, raising $12.6 million to 
continue its development of diagnostics 
and the rape utic agents focusin g o n T-cc ll 
recepto rs , in particular the T-ce ll antigen 
receptor. The company, found ed two 
yea rs ago hy Dr Patrick Kung, has sewn up 
collaborative research agreements with 
man y of the most prominent US research 
groups working on T-cell receptors, a 
remarkable feat given that basic under
standing of the subject has been achi eved 
only in the past two years, 

The com pany, which now has about 30 
employees, has centred its efforts on 
developing monoclonal antibody-based 
products that ex ploit the correlation of T
cell recepto rs and disease states. Its one 
current product (for research only) is 
ACT-T-S ET. which is inte nded to dis
tinguish chronic and acute immune 
disorders by assessing immune system 
activation through expression of very late 
antigen and interleukin-2 receptor. 

Discases that might be diagnosed 
through characterization of T-ce ll struc-

tures include various leukae mias, auto
immune diseases such as rheumatoid 
arthritis and systemic lupus and , perhaps, 
some cancers and acquired immune 
deficiency syndrome. Monitoring of the 
immune system for transplant rejection is 
another area where the company hopes to 
deve lop products. Later still. therapeutic 
products may be devised that would 
activate and control the immune system . 

T Cell Sciences has a $4,7 million 
research contract with Syntex Corp, and 
has licensing agrecmen ts with Ontario 
Cancer Institute, California Institute of 
Technology, Dana-Farber Cancer In
stitute and Stanford University, among 
others. Jim McCamant. ed itor of Medical 
Technology Stock Lefler, comments that T 
Ce ll Sciences seems to be typical of a trend 
in which biotechnology companies are 
increasingly basing themselves on more 
specul ative ideas and basic science, as the 
obvious techno logics ha ve already been 
adopted by the large r companies. Never
theless, according to McCamant , the 
degree to which T ('e ll Sciences has estab
lished collaborations with major research 
groups makes it unusual, and means "you 
have to take it seriously" . Tim Beardsley 

actor in this condition is still producing a 
great deal of heat - 300 MW in this case , 
An eme rgency system is then supposed to 
switch in a diesel generator to provide 
emergency core cooling (otherwise the 
primary coolant would boil and vent 
within a few hours). But the first gener
ator failed to switch on because of the loss 
of the first control circuit. Luckily the only 
back-up generator in the system then did 
switch in , averting a serious accident. 

A report of the whole sequence of 
events was distributed through the 
Organisation for Economic Cooperation 
and Development (OECD) "incident 
reporting system" ,said Tanguy, and PWR 
constructors and operators got together to 
consider the implications of the incident, 
"It drew everyone's attention to the pos
sibility of a complete blackout of a nuclear 
plant" , and was probably "the most sig
nificant event in relation to safety in a 
PWR" th at has occurred. 

The Three Mile Island incident. where 
operator error led to the venting of pri
mary coolant and the ultimate collapse of 
the core of the reactor, realerted utiliti es 
to the well-known dangers of " loss of cool
ant accidents", or LOCAs; and so much 
attention has been paid to those that 
the danger is now minimized, according to 
Tanguy. But the Le Bugey inciden t 
shows tha t a wholc new class of possible 
events had been ignored - those where 
electrica l systems fail gradually. It shows 
tha t "risk analysis must not only take into 
account a yes or no, working or not 
working, for each item in the reacto r , but 
the possibility of working with a slightly 
degraded system" . 

Such analysis, involving continuous in 
place of discrete variables, is very dif
ficult. The French reaction had been to 
undertake such studies where possible, 
but also to introduce voltage monitors on 
critica l circuits, to make sure that e lec
trical values stayed within the ranges 
assumed in the discrete risk analysis. 

Other measures taken since Lc Bugey 
have been to introduce a single gas turbine 
generator that can be started up "within 
minutes" on each rcactor sites, to main
tain power to control and safety circuits, 
and to lay physical cable connections to 
allow a rapid emergency interconnection 
of generators between one reactor and 
another on each site if this proved esscn
tial. The crit ical "three warning system" 
lights in the control room have also 
bee n sepa rated into multiple lights and 
circuits. 

The occurrence of the unpredicted Le 
Bugey and T hree Mile Island inci
dents had led to (I lower probability of 
such events occurring again Tanguy's 
view is that accidents were inevitable, but 
with experience they become less and less 
likely. Which is why it is essential to learn 
every de ta il about what happened at 
Chernobyl. Robert Walgate 
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