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Rankine cycle is a thermodynamic cycle which converts heat into work.
The heat is supplied externally to a closed loop, which usually uses
water as the working fluid.
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Rankine Cycle with Reheat

Eoth turbines isentropic

15 MPa, 600°C (L)
Tl = 3583 kg

1 Typical power steam
generation cycle has four
main components:

B Boiler _

B Turbine A

B Condenser

B Feed Pump @y 5 - Tl 4
Weond (]

}  Process Steps o eondd

B 1-2: Increase pressure of P
condensate, then increase
temperature through
economizer

2- 3. Increase energy by adding
heat to get water to steam and
superheated steam

3- 4. Expand steam through HP
turbine

4-5: Reheat steam through
Reheater / {ONDENSER
5- 6: Expand steam through IP
and LP turbine

6- 1. Condense steam in s (k] ZkgK)
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Combustion Turbine Combined Cycle

Exhaust

Pump

HRSG
Condenser A

Compressor

Thamir K. Ibrahim , M. M. Rahman , "Effect of Compression Ratio on Performance of Combined Cycle Gas Turbine",
International Journal of Energy Engineering , Vol. 2 No. 1, 2012, pp. 9 - 14. doi: 10.5923/j.ijee.20120201.02
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Combustion Turbine Combined Cycle

}

Combines a
combustion turbine
with a steam generator

Combines Brayton and
Rankine cycles

30 0 50% typical
efficiency
improvement over
Rankine steam
generation
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Heat Rate

1 Definition
B Measures the combined performance of the turbine
cycle, boiler cycle and associated power auxiliaries

B The amount of energy input (consumed) to generate
electricity

B Btu/kWh

» Formula
B Heat Rate = (Fuel consumed x Fuel Heating Value)/
Power output
1 Plant efficiency rate

B As the fuel input increases, for the same plant output,
the heat rate increases therefore the system efficiency
decreases
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Improving Heat Rate

Controllable Loses

Controllable losses are those that are impacted by
plant operation.

} Operating load

1 Steam conditions
B Temperatures
B Pressures

Condenser pressure

Final feedwater temperature

Steam attemperation flows

Auxiliary steam and power consumption

Boiler exit gas temperature and excess oxygen
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