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A somewhat simplified flow diagram for the nuclear power plant is provided in the figure above.  The mass flow rates and state of the water at various points in the cycle are shown in the table.

This cycle involves a number of “heaters”, in which heat is transferred from steam that leaves the turbine at some intermediate pressure to liquid water that is being pumped from the condenser to the steam drum.  The rate of heat transfer to the water in the reactor is 157 MW.

1. Assuming that there is no heat loss in the moisture separator between the high pressure and the low pressure turbine, determine the enthalpy per kilogram of steam and the quality of the steam entering the low pressure turbine.

2. Determine the power output of the high-pressure turbine, assuming no heat transfer from the steam as it flows through the turbine.

3. Determine the power output of the low pressure turbine, assuming no heat transfer from the steam as it flows through the turbine.

4. Determine the quality of the steam leaving the reactor.

5. Determine the temperature of the water leaving the intermediate pressure heater, assuming no heat transfer from the heater to the surroundings.

6. Determine the rate of heat transfer to the condenser cooling water.

7. What is the ratio of the total power output of the two turbines to the heat transferred to the water in the reactor? (This is the efficiency of the cycle based on the heat transfer from the nuclear reactor)

8. Is this violating the second law principle? 

