
shielding above the reactor. The reactor is 
usually surrounded by an inert environment 
of helium and nitrogen, but when the 
shielding was breached, the gases mixed 
with air and a massive explosion occurred, 
followed by a fire as the 1700-ton graphite 
moderator ignited. 

One theory, prominent among Western 
experts until recently, is that the explosion 
was preceded by a fire in the nearby turbine 
hall, but Denton says this theory is no 
longer fashionable. Soviet delegates at last 
month's IAEA meeting talked repeatedly of 
an overpressure of steam in the reactor, 
followed by the generation of hydrogen and 
an explosion and fire, he said. 

The Soviet delegates also mentioned in 
conversations at the Vienna meeting that 
experiments were being conducted at the 
reactor at the time of the accident, Denton 
said. But they gave very little information 
about the nature of the experiments or their 
contribution to the accident. There has been 
some speculation in the West, based on no 
hard evidence, that the experiments might 
have involved plutonium production for 
military purposes. Gilinsky says he finds it 
suspicious that the Soviets have not provid- 
ed any information about the experiments 
and suggested that if they had any militarp 
implications, "we may never know" the full 
details of what precipitated the accident. 

Whatever started the sequence of events, 
the containment around the reactor core was 
evidently breached early in the catastrophe. 
This has already provoked an intense argu- 

ment in the United States between the 
nuclear industrv and its critics over the 
implications for U.S. reactor safetv. 

Shortly after the accident, spok;smen for 
the Atomic Industrial Forum, the nuclear 
industry trade association, stated that the 
Chernobyl plant, unlike U.S. reactors, had 
no containment system to isolate radioactive 
debris from the environment in the event of 
a major mishap. The clear implication is that 
such a catastrophic release of radioactivity 
would not happen here. When Soviet litera- 
ture on the piant was analyzed, however, it 
became clear that it did have some contain- 
ment features. This led the antinuclear Pub- 
lic Citizen, a group founded by Ralph Na- 
der, to take out a full-page advertisement in 
the New Yovk Tiwes claiming that Cherno- 
byl's containment "bears a striking resem- 
blance" to the system used in most-boiling- 
water reactors in the United States. 

U.S. experts familiar with the reactor 
design say-that the containment system at 
Chernobyl is better than nothing-which is 
what Soviet reactors had prior to about 
1980-but it is unlikelv to be as effective as 
U.S. systems. According to one government 
reactor expert, Soviet engineers added some 
containment features to the basic design but 
did not reconfigure the plant itself. "1t is a 
very rudimentary attempt to have some con- 
tainment functions," he says. 

According to an analysis by NRC staff 
members, the reactor itself is surrounded on 
the sides by concrete capable of withstand- 
ing pressures of 27 pounds per square inch, 

and the major high-pressure pipes are sur- 
rounded by a 57 pounds-per-square inch 
containment. Both regions are designed to 
vent through valves into so-called pressure- 
suppression pools that have been added 
beneath the reactor. The pools, which are 
similar to a system used in U.S. boiling- 
water reactors, are supposed to condense 
steam, thereby relieving pressure that may 
build up during an accident. The general 
consensus among U.S. experts is that the 
containment system is designed to handle a 
large pipe break and to keep superheated 
steam away from the reactor core. 

U.S. experts believe that the containment 
is weakened by the fact that it is penetrated 
by hundreds of pipes. It is also not clear 
what the containment is like over the top of 
the reactor's massive core. A unique feature 
of the Chernobyl-type reactors is that they 
can be refueled while the reactor is operat- 
ing, and the shielding over the reactor has 
hundreds of plugs that can be removed to 
take out and insert fuel rods. Robert Ber- 
nero, a top safety official at the NRC be- 
lieves the top of the reactor is the weakest 
point. "It is very difficult for us to figure out 
even where the pressure boundarp is," he 
says. 

In any case, it seems that the top of the 
reactor blew apart early in the accident and 
the subsequent explosion and fire spewed 
radioactivity into the atmosphere. Just how 
much was released is a matter of some 
dispute, in part because the calculations are 
based on radioactive fallout in European 
countries hundreds of miles from the reac- 
tor. Until the Soviets release data from the 
region surrounding Chernobpl, the full di- 
mensions of the catastrophe will not be 
known. 

According to calculations by a group at 
the Lawrence Livermore National Labora- 
tory, perhaps 40% of the reactor's total 
inventory of radioactive fission products was 
ejected in the initial explosion and fire, and a 
further 10% was vented over the following 
few days. If correct, some 40 million curies 
of radioiodine and 3 million curies of radio- 
active cesium were spewed into the environ- 
ment. 

The initial explosion and fire were be- 
lieved to have been so energetic that a large 
fraction of the debris was carried very high 
into the atmosphere. If so, fallout close to 
the plant in the first day or so may not have 
been as serious as might be expected from an 
accident of this magnitude. 

George Greenley of the Livermore team 
says it was "like solving a mystery putting it 
all together." The group used a computer 
program originally developed for modeling 
thunderstorms, which has more recently 
been used for analysis of the "nuclear win- 
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