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Nuclear Power Plants

This is a diagram of a pressurized water reactor. This is the most common type of nuclear reactor found
in the United States and throughout Western Europe. Identify and label each of the major parts of the

power plant. [15]
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1. In the primary loop, water passes through the pump and enters the reactor. Color the areas of
liquid water blue. In the reactor, the water boils and turns to steam. It remains as steam it
passes by the secondary loop condenser. Color the areas of steam red. [2

2. Color-code the water and steam in the secondary loop. Stecam should be exiting the condenser.
It becomes liquid water again below the turbine as it passes by the feedwater loop condezia\)
[2]

3. Color-code the water in the feedwater loop. It is liquid water until it passes through the
condenser below the turbine, then steam until it enters the cooling tower. [2
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Review Questions

4. Why is the reactor coolant water kept contained within ih_e__gp_,mwp instead of allov@

mix with the feedwater and leave through the cooling tower?

....(JL\{’?....]ﬁ....\oum&..
... ... (o dleaet

6. _Coitr%ﬁgs can be inserted or removed from the core depending on the amount of electricity
demand. What position does the diagram show Win? Does this mean theret

high or low electricity demand? :
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7. What are the outer walls of the containment building made of? Why is this important? @
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/ 4 8. All nuclear power plants have backup generators in case the plant stops producing electrici
Why is this necessary? What exactly are the generators providing power for? What might

/ happen if these backup generators fail?
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9. Ina fast breeder reactor, a neutron, mass 1.00867 u, causes fission of Pu-239 (239. 05216 u).
One of the two fission fragments is Tc-104 (103.91145 u) and three neutrons are released. The

atomic mass of the other fragment is 132.91525 u.

a) State what it is meant by a fast breéder reactor. [1]
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¢) Calculate how much energy, in MeV, is produced by this nuclear reaction.
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