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Vermont Yankee Recirculation Pumps 
 
Nuclear Regulatory Commission Daily Event Report No. 40827 stated that an Unusual Event was 
declared at Vermont Yankee on June 18, 2004. The DER reported: 
 

Main t ransform er fire caused a load reject ion/ automat ic reactor scram . All rods fully inserted 
into the core. Offsite power is being supplied through their startup t ransform ers. … All 
em ergency core cooling system s and their em ergency diesel generators are fully operable if 
needed. Reactor vessel water level is being m aintained at  it s proper level via the condensate 
and feedwater system . Both recirculat ion pum ps t r ipped. Licensee is looking into the reason 
why the recirculat ion pum ps t r ipped. 

 
There has been some confusion about the recirculation pumps tripping. This fact sheet seeks to clarify 
that matter. 
 
The “345KV & 115KV Yard One-Line Diagram” shows the switchyard for the Vermont Yankee plant 
and the components involved in the event’s initiation. The main generator is shown in the lower left 
center of the diagram as the circle with the “Y” in it labeled VY-GEN. The generator’s output fed the 
main transformer that supplied 
the electrical gird via the North 
and South Buses. The main 
generator also fed electricity back 
into the plant via the auxiliary 
transformer to internal Buses 1 
and 2. The recirculation pumps 
are powered from Buses 1 and 2.  
 
The transformer fire caused the 
generator to automatically trip 
which in turn caused an 
automatic trip of the reactor. The 
generator trip de-energized the 
auxiliary transformer, prompting 
what is termed a “fast transfer” to 
the backup power sources for 
Buses 1 and 2. Electrical breakers 
12 and 22 opened and electrical 
breakers 13 and 23 closed to 
swap the power supply from the 
auxiliary transformer to the 
startup transformers 3A and 3B. 
The startup transformers get 
electricity from the electrical grid 
and supply it to plant equipment 
when the reactor is shut down 
and the main generator is offline. Most likely, the breakers opening and closing took longer than usual, 
resulting in an automatic trip of the recirculation pumps due to the momentary power interruption to 
Buses 1 and 2. 
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Vermont Yankee is equipped with two emergency diesel generators that supply power to vital plant 
equipment when power from the electrical grid is unavailable. The two diesel generators are shown in the 
lower right of the diagram as the circles around the sideways “ Y’ s.”   The emergency diesel generators can 
supply electricity to internal Buses 3 and 4. These buses are normally fed from Buses 1 and 2. Note that 
the emergency diesel generators do not provide power to the recirculation pumps that are powered from 
Buses 1 and 2. The recirculation pumps do not have backup power supply; they are not needed for safety. 
 
The recirculation pumps take water from the reactor vessel and return it to the reactor vessel. As shown in 
the figure, the recirculation pumps recycle water through the reactor vessel. The purpose of the 
recirculation pumps is to enhance control of the power output of the reactor. In boiling water reactors 

(BWRs) like Vermont Yankee, the splitting 
of uranium and plutonium atoms releases 
energy and neutrons. The energy boils water 
to produce the steam that spins the 
turbine/generator to make electricity. The 
neutrons can interact with other uranium and 
plutonium atoms to cause more splitting.  
 
Neutrons travel farther in air and steam 
vapor than they do in water. Thus, when 
steam bubbles form in the reactor, neutrons 
travel farther and some travel past the 
uranium and plutonium atoms. 
 
Increasing the recirculation pump flow 
pushes more water through the reactor core 
and “ sweeps”  the steam bubbles away 
faster. This slows down the neutrons 
allowing more to split atoms and increase 

the reactor’ s output. Conversely, reducing the recirculation pump flow results in a reduction in the 
reactor’ s output. Of course, this recirculation pump power control function only works when the reactor is 
operating. After the reactor scrams, the recirculation pump flow rate cannot affect power output. 
 
At right is a figure illustrating the major 
components of a boiling water reactor 
like Vermont Yankee. When the event 
began, the feedwater system was 
supplying water to the reactor vessel at a 
rate matching the amount of water 
leaving the reactor vessel as vapor 
through the steam piping. The two 
recirculation pumps recycled the water 
inside the reactor vessel.  
 
The event caused the generator, the 
turbine, and the reactor to trip (shut 
down). The recirculation pumps tripping 
had no effect on the power level or on 
the water level inside the reactor vessel. 
The pumps should not have tripped, but 
there was no safety consequence because 
they did. 
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