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Heat Rate 
The common measure of system 
efficiency in a power plant. 

 
 
• Increasing heat rate – decreasing efficiency 
• Decreasing heat rate – increasing efficiency 
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Typical Heat Rate Curve 
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Heat Rate Determination 
• Net Unit Heat Rate 

– Measure of the combined performance of the turbine 
cycle, boiler cycle, and any other associated auxiliaries 

• Energy Input 
– Energy In Fuel = Fuel Flow(lbm/ hr)*FuelHeatingValue(Btu/ lbm) 

• Net Unit Heat Rate: 
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Why is Heat Rate Important? 

• 70 - 80 % of our overall production cost is our fuel 
• Aging plants are more susceptible to efficiency 

losses over time 
– Plants are generally designed for 30 to 40 year life 

• Directly impacts expenses 
• The bottom line is the heat rate(efficiency) 

integrated with the actual commodity pricing are 
key factors in determining the optimal economic 
dispatch of GRU generating units. 
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Power Plant Efficiency Objectives 

• Boiler Combustion Side 
– Maximize heat transferred to the working fluid 
– Minimize heat losses from the system 

• Flue gas 
• Unburned carbon – complete combustion 
• Radiation 

• Turbine Side / Balance of plant 
– Maximize thermal energy  
    utilization 
– Minimize aux power usage 
– Minimize losses 
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Boiler Efficiency 
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Definition of Standards for Heat Rate 
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Boiler Efficiency – Off Design Fuel 

Fuel
No. 2 Fuel Oil 137,800 Btu/gal 18,596 Btu/lb

No. 6 Fuel Oil 150,500 Btu/gal 20,421 Btu/lb
Natural Gas 1,027 Btu/cu ft 22,810 Btu/lb
Performance Coal 12,700 Btu/lb 12,700 Btu/lb
Compliance Coal 12,500 Btu/lb 12,500 Btu/lb

Biomass1 5,000 Btu/lb 5,000 Btu/lb

1. Biomass HHV assumes that DHR is run at full load.

Higher Heating Value 
(Btu/lb)

Typical Energy Content 
(HHV)
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Heat Rate Curves 

• Deerhaven Renewable 
• Deerhaven Unit 2 
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2017 DHR HR DATA 
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2017 DHR Heat Input Curve 
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2017 DHR Average Heat Rate Curve  
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2017 DH2 HR DATA 
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2017 DH2 Heat Input Curve 
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y = 0.0002x2 - 0.0805x + 18.643 
R² = 0.9775 

7.00

8.00

9.00

10.00

11.00

12.00

13.00

14.00

15.00

16.00

0 50 100 150 200 250

M
M

bt
u/

M
W

n-
hr

 

MWn 

Average Hr

Poly. (Average Hr)

2017 DH2 Average Heat Rate Curve 

16 



Questions? 
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