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In general, the pressurized water reactor (PWR) is the most widely used type of power reactors.  
It employs two water loops.  In the primary loop water is pumped through the reactor to remove 
core-generated thermal energy.  In the secondary loop boiling water is converted into a high-
temperature high-pressure steam to turn the electricity generator unit. 
The pressure vessel required to contain the high pressure water and high temperature high 
pressure steam sub-systems of the PWR is typically 13 meters tall, some 4 to 6 meters in 
diameter, with a wall thickness of 23 centimeters, composed of reinforced concrete and nuclear 
grade steel, capable of containing operating pressures of 2,300 pounds-per-square-inch.  It is 
also an NRC requirement that the PWR containment vessel be able to withstand the headlong 
crash of a fully-loaded 747 airliner. 
 
Chaper 3, “Three Mile Island and Chernobyl”, excerpted from pp. 49-53, Terrestrial Energy, 
William Tucker, Bartleby Press, 2008. 
“The Chernobyl Nuclear Power Station in the Ukraine consisted of four operating units with two 
more under construction.  It was one of the Soviet Union’s largest nuclear complexes, supplying 
the Ukraine with 10 percent of its electricity. 

“…Blatantly confident of Soviet science, the engineers had not even bothered to build 
containment structures around their reactors.  Moreover, one of he main purposes of he six 
reactors was to produce plutonium for nuclear bombs.  In order to speed up plutonium 
production, graphite was substituted for water as the moderator.  This is a dangerous practice  A 
graphite moderator creates a positive feedback loop.  If the coolant is lost, the reactor actually 
speeds up.  On top of all this, graphite is flammable at high temperatures.  It is, after all, pure 
carbon. 
“…On April 26, 1986, two teams of operators were struggling with each other to use the plant 
for two contradictory purposes.  One team was supplying power to the grid while the other was 
running an experiment to determine whether the momentum remaining in the turbines would be 
enough to power the cooling system during an accidental shutdown.   
“…The water in the cooling system stopped circulating momentarily, quickly overheated, and 
sent a burst of steam through the turbines.  This revved up the power, overheating the core more.  
The fuel rods melted, dropping right into the remaining coolant.  This caused the dreaded “flash” 
steam explosion, blowing off the reactor’s lid, and igniting a fire in the graphite moderator.  
Radioactive smoke rose into the updraft billowing radioactive debris 3,000 feet into the air.  
Remember, there was no containment vessel.  Prevailing winds spread the cloud across the 
Ukraine, Byelorussia and Eastern Europe as far as Poland.  It was only two days later when 
radioactive debris was detected in Sweden that the world realized something terrible had 
happened behind the Iron Curtain. 

“…People living within 10 miles of the plant received a radiation dose up to 200 times normal 
background.  More radioactive material fell on Harrisburg, Pennsylvania as a result of 
Chernobyl than from Three Mile Island. 
“…In 2005, the UN convened a panel of 100 scientists to do an intensive study of the accident 
on the eve of its 20th anniversary.  According to the 600-page Chernobyl Report, the impacts 
were surprisingly mild.  The report put the number of deaths at fewer than 50, mostly among 
emergency workers.  An additional 4,000 cases of thyroid cancer were recorded in the 
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surrounding population, mostly among children.  Thyroid cancer is easily treated, however, and 
only ten died.  (The condition can be avoided altogether by taking thyroid pills immediately after 
exposure, but Soviet health authorities were not prepared).   
“The UN panel found no fertility problems or increases in birth defects in neighboring 
populations.  It also found no upsurge in cancer, although it acknowledged that radiation 
exposures might eventually lead to an additional 4,000 cancers.  ‘There was however, an 
increase in psychological problems among the affected population. 
“…Against the recommendations of authorities, many people have moved back to their homes 
near Chernobyl without suffering any visible consequences.  The abandoned farmlands have 
undergone an explosion of wildlife, so that it is now called the “Land of Wolves.”  It has not 
become the biological desert that was predicted. 
“…It would be wrong to downplay the horrors of the Chernobyl accident.  Chernobyl was 
probably the worst nuclear accident that could happen.  But, it was not devastating on an 
unearthly scale.  ‘A bus accident in India last week,’ said one columnist responding to the UN 
Report on Chernobyl, ‘killed more people.  The Bhopal chemical plant explosion in India in 
1984 killed 2,000 people, yet – unlike Chernobyl’s blight on nuclear power utilization, Bhopal 
did not close down the chemical industry.’  Three Mile Island and Chernobyl, however, 
essentially closed down nuclear construction…  Of the 129 being built at the time, only 53 were 
every completed.  In Germany and Sweden, the voters elected to close down their nuclear 
reactors…  We are waiting for the ‘other shoe’ to drop on these closings….” 
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