
Lucy Combined Cycle Net Plant Performance
Estimated Net Plant Output vs. Ambient Temperature

Rating Point Basis:

Gas turbine(s) at Stable, Steady State  Base Load

Fuel is Natural Gas

Ambient Temperature = 11.3 °C

Compressor Inlet Temperature = 11.3 °C

Barometic Pressure = 0.981 bar,a

Relative Humidity = 79.4 %

Generator Frequency = 50 Hz

Power Factor = 0.85

Fuel LHV = 48829.3 kJ/kg

Fuel composition (mole %):  N2=1, CH4=91.2, C2H6=6.5,

                                                           C3H8=1.1, C4H10=0.2

M. Chapon 102H2013

Revision 0 16-avr-2008

T<-7.5°C
-7.5°C<T<15°C

15°C<T<38°C

38°C<T<42°C

T<-7.5°C :  y = -6.10737E-07x4 - 7.75938E-06x3 + 8.06778E-05x2 - 3.71373E-04x + 1.01505E+00

-7.5°C<T<15°C :  y = -3.82789E-07x4 + 2.55351E-06x3 + 8.78183E-06x2 - 1.87743E-03x + 1.02265E+00

15°C<T<38°C :  y = -5.70066E-07x4 + 5.05107E-05x3 - 1.67023E-03x2 + 1.90260E-02x + 9.34691E-01

38°C<T<42°C :  y = -2.87135E-03x3 + 3.44205E-01x2 - 1.37640E+01x + 1.84385E+02
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Lucy Combined Cycle Net Plant Performance
Estimated Heat Consumption vs. Ambient Temperature

Rating Point Basis:

Gas turbine(s) at Stable, Steady State  Base Load

Fuel is Natural Gas

Ambient Temperature = 11.3 °C

Compressor Inlet Temperature = 11.3 °C

Barometic Pressure = 0.981 bar,a

Relative Humidity = 79.4 %

Generator Frequency = 50 Hz

Power Factor = 0.85

Fuel LHV = 48829.3 kJ/kg

Fuel composition (mole %):  N2=1, CH4=91.2, C2H6=6.5,

                                                           C3H8=1.1, C4H10=0.2

M. Chapon 102H2014

Revision 0 16-avr-2008

T<-7.5°C

-7.5°C<T<15°C

15°C<T<38°C

38°C<T<42°C

T<-7.5°C :  y = -5.70641E-07x4 - 8.13582E-06x3 + 6.63047E-05x2 - 1.04337E-03x + 1.02437E+00

-7.5°C<T<15°C :  y = -3.74119E-07x4 + 3.63757E-06x3 + 1.49444E-05x2 - 2.66768E-03x + 1.02909E+00

15°C<T<38°C :  y = -4.70843E-07x4 + 4.18059E-05x3 - 1.35155E-03x2 + 1.42651E-02x + 9.58739E-01

38°C<T<42°C :  y = -2.34430E-03x3 + 2.81022E-01x2 - 1.12364E+01x + 1.50684E+02
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Lucy Combined Cycle Net Plant Performance
Estimated Net Plant Output vs. Ambient Relative Humidity

Rating Point Basis:

Gas turbine(s) at Stable, Steady State  Base Load

Fuel is Natural Gas

Ambient Temperature = 11.3 °C

Compressor Inlet Temperature = 11.3 °C

Barometic Pressure = 0.981 bar,a

Relative Humidity = 79.4 %

Generator Frequency = 50 Hz

Power Factor = 0.85

Fuel LHV = 48829.3 kJ/kg

Fuel composition (mole %):  N2=1, CH4=91.2, C2H6=6.5,

                                                           C3H8=1.1, C4H10=0.2

M. Chapon 102H2017

Revision 0 16-avr-2008

T=-14.8C

T=11.3C

T=40.9C ; RH<17%

T=40.9C ; RH>17%

T=-14.8C :  y = 6.10990E-13x3 - 3.55243E-09x2 + 5.83431E-06x + 9.99559E-01

T=11.3C :  y = 5.68678E-09x3 - 1.32304E-06x2 + 9.83069E-05x + 9.97689E-01

T=40.9C ; RH<17% :  y = -4.85522E-08x3 - 4.08746E-06x2 - 1.85580E-04x + 1.06481E+00

T=40.9C ; RH>17% :  y = 1.91141E-08x3 - 4.26388E-06x2 - 7.04423E-04x + 1.07324E+00
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Lucy Combined Cycle Net Plant Performance
Estimated Net Plant Output vs. Generator Frequency

Rating Point Basis:

Gas turbine(s) at Stable, Steady State  Base Load

Fuel is Natural Gas

Ambient Temperature = 11.3 °C

Compressor Inlet Temperature = 11.3 °C

Barometic Pressure = 0.981 bar,a

Relative Humidity = 79.4 %

Generator Frequency = 50 Hz

Power Factor = 0.85

Fuel LHV = 48829.3 kJ/kg

Fuel composition (mole %):  N2=1, CH4=91.2, C2H6=6.5,

                                                           C3H8=1.1, C4H10=0.2

M. Chapon 102H2019

Revision 0 16-avr-2008

T=-14.8C

T=40.9C

T=11.3°C

T=-14.8C :  y = 1.0905530E-03x3 - 1.6683343E-01x2 + 8.5117500E+00x - 1.4382305E+02

T=40.9C :  y = 5.7063274E-03x3 - 8.6578418E-01x2 + 4.3874695E+01x - 7.4156521E+02

T=11.3°C :  y = 5.5544020E-04x3 - 9.2704894E-02x2 + 5.1248759E+00x - 9.2911585E+01
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Lucy Combined Cycle Net Plant Performance
Estimated Heat Consumption vs. Generator Frequency

Rating Point Basis:

Gas turbine(s) at Stable, Steady State  Base Load

Fuel is Natural Gas

Ambient Temperature = 11.3 °C

Compressor Inlet Temperature = 11.3 °C

Barometic Pressure = 0.981 bar,a

Relative Humidity = 79.4 %

Generator Frequency = 50 Hz

Power Factor = 0.85

Fuel LHV = 48829.3 kJ/kg

Fuel composition (mole %):  N2=1, CH4=91.2, C2H6=6.5,

                                                           C3H8=1.1, C4H10=0.2

M. Chapon 102H2020

Revision 0 16-avr-2008

T=-14.8C

T=40.9C

T=11.3°C

T=-14.8C :  y = -2.55196E-03x2 + 2.64858E-01x - 5.86299E+00

T=40.9C :  y = -8.51963E-03x2 + 9.33273E-01x - 2.43646E+01

T=11.3°C :  y = -7.83952E-03x2 + 8.03631E-01x - 1.95827E+01
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Lucy Combined Cycle Net Plant Performance
Estimated Net Plant Output vs. Fuel Lower Heating Value

Rating Point Basis:

Gas turbine(s) at Stable, Steady State  Base Load

Fuel is Natural Gas

Ambient Temperature = 11.3 °C

Barometic Pressure = 0.981 bar,a

Relative Humidity = 79.4 %

Generator Frequency = 50 Hz

Power Factor = 0.85

Fuel composition (mole %) at rating point:  N2=1, CH4=91.2, C2H6=6.5,

                                                                                       C3H8=1.1, C4H10=0.2

At rating point, fuel LHV = 48829.3 kJ/kg and H/C=3.83

H/C = Apparent Fuel Hydrogen to Carbon atom ratio in combustibles   

Fuel is assumed to be dry.  

  

This curve valid only if GT inlet bleed heat is not operating and if the GT exhaust temperature has not reached the isothermal limit.  

All points on this curve are not necessarily allowable operating points.    

M. Chapon 102H2021

Revision 0 16-avr-2008

H/C=3.7

H/C=3.83

H/C=4
H/C=3.7 :  y = 1.6748111E-11x2 - 2.4775617E-06x + 1.0795861E+00

H/C=3.83 :  y = 1.3606253E-11x2 - 2.1749109E-06x + 1.0737579E+00

H/C=4 :  y = 1.3071775E-11x2 - 2.1225016E-06x + 1.0743204E+00

0.995

0.996

0.997

0.998

0.999

1

1.001

1.002

1.003

1.004

1.005

47500 48000 48500 49000 49500 50000 50500

Fuel Lower Heating Value ( kJ/kg )

N
e

t 
P

la
n

t 
O

u
tp

u
t 

C
o

rr
e

c
ti

o
n

 F
a

c
to

r

GE COMPANY PROPRIETARY 

This document contains proprietary information to the GE Company and may not be 

used or disclosed to others except with written permission of GE Company.

 



Lucy Combined Cycle Net Plant Performance
Estimated Heat Consumption vs. Fuel Lower Heating Value

Rating Point Basis:

Gas turbine(s) at Stable, Steady State  Base Load

Fuel is Natural Gas

Ambient Temperature = 11.3 °C

Barometic Pressure = 0.981 bar,a

Relative Humidity = 79.4 %

Generator Frequency = 50 Hz

Power Factor = 0.85

Fuel composition (mole %) at rating point:  N2=1, CH4=91.2, C2H6=6.5,

                                                                                       C3H8=1.1, C4H10=0.2

At rating point, fuel LHV = 48829.3 kJ/kg and H/C=3.83

H/C = Apparent Fuel Hydrogen to Carbon atom ratio in combustibles   

          =Sum [(Vol %) x (# of H atoms)] / Sum [(Vol %) x (# of C atoms)}  

Fuel is assumed to be dry.  

  

This curve valid only if GT inlet bleed heat is not operating and if the GT exhaust temperature has not reached the isothermal limit.  

All points on this curve are not necessarily allowable operating points.    

M. Chapon 102H2022

Revision 0 16-avr-2008

H/C=3.7

H/C=3.83

H/C=4

H/C=3.7 :  y = 1.4498966E-11x2 - 2.0453190E-06x + 1.0641753E+00

H/C=3.83 :  y = 1.3153750E-11x2 - 1.9165820E-06x + 1.0622228E+00

H/C=4 :  y = 8.9206632E-12x2 - 1.5042420E-06x + 1.0536107E+00
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Lucy Combined Cycle Net Plant Performance
Estimated Net Plant Output vs. Ambient Temperature

Rating Point Basis:

Gas turbine(s) at Stable, Steady State  Base Load

Fuel is Natural Gas

Ambient Temperature = 11.3 °C

Compressor Inlet Temperature = 11.3 °C

Barometic Pressure = 0.981 bar,a

Relative Humidity = 79.4 %

Generator Frequency = 50 Hz

Power Factor = 0.85

Fuel LHV = 48829.3 kJ/kg

Fuel composition (mole %):  N2=1, CH4=91.2, C2H6=6.5,

                                                           C3H8=1.1, C4H10=0.2

M. Chapon 102H2013

Revision 0 16-avr-2008

T<-7.5°C
-7.5°C<T<15°C

15°C<T<38°C

38°C<T<42°C

T<-7.5°C :  y = -6.10737E-07x4 - 7.75938E-06x3 + 8.06778E-05x2 - 3.71373E-04x + 1.01505E+00

-7.5°C<T<15°C :  y = -3.82789E-07x4 + 2.55351E-06x3 + 8.78183E-06x2 - 1.87743E-03x + 1.02265E+00

15°C<T<38°C :  y = -5.70066E-07x4 + 5.05107E-05x3 - 1.67023E-03x2 + 1.90260E-02x + 9.34691E-01

38°C<T<42°C :  y = -2.87135E-03x3 + 3.44205E-01x2 - 1.37640E+01x + 1.84385E+02
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Lucy Combined Cycle Net Plant Performance
Estimated Heat Consumption vs. Ambient Temperature

Rating Point Basis:

Gas turbine(s) at Stable, Steady State  Base Load

Fuel is Natural Gas

Ambient Temperature = 11.3 °C

Compressor Inlet Temperature = 11.3 °C

Barometic Pressure = 0.981 bar,a

Relative Humidity = 79.4 %

Generator Frequency = 50 Hz

Power Factor = 0.85

Fuel LHV = 48829.3 kJ/kg

Fuel composition (mole %):  N2=1, CH4=91.2, C2H6=6.5,

                                                           C3H8=1.1, C4H10=0.2

M. Chapon 102H2014

Revision 0 16-avr-2008

T<-7.5°C

-7.5°C<T<15°C

15°C<T<38°C

38°C<T<42°C

T<-7.5°C :  y = -5.70641E-07x4 - 8.13582E-06x3 + 6.63047E-05x2 - 1.04337E-03x + 1.02437E+00

-7.5°C<T<15°C :  y = -3.74119E-07x4 + 3.63757E-06x3 + 1.49444E-05x2 - 2.66768E-03x + 1.02909E+00

15°C<T<38°C :  y = -4.70843E-07x4 + 4.18059E-05x3 - 1.35155E-03x2 + 1.42651E-02x + 9.58739E-01

38°C<T<42°C :  y = -2.34430E-03x3 + 2.81022E-01x2 - 1.12364E+01x + 1.50684E+02
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Lucy Combined Cycle Net Plant Performance
Estimated Net Plant Output vs. Ambient Relative Humidity

Rating Point Basis:

Gas turbine(s) at Stable, Steady State  Base Load

Fuel is Natural Gas

Ambient Temperature = 11.3 °C

Compressor Inlet Temperature = 11.3 °C

Barometic Pressure = 0.981 bar,a

Relative Humidity = 79.4 %

Generator Frequency = 50 Hz

Power Factor = 0.85

Fuel LHV = 48829.3 kJ/kg

Fuel composition (mole %):  N2=1, CH4=91.2, C2H6=6.5,

                                                           C3H8=1.1, C4H10=0.2

M. Chapon 102H2017

Revision 0 16-avr-2008

T=-14.8C

T=11.3C

T=40.9C ; RH<17%

T=40.9C ; RH>17%

T=-14.8C :  y = 6.10990E-13x3 - 3.55243E-09x2 + 5.83431E-06x + 9.99559E-01

T=11.3C :  y = 5.68678E-09x3 - 1.32304E-06x2 + 9.83069E-05x + 9.97689E-01

T=40.9C ; RH<17% :  y = -4.85522E-08x3 - 4.08746E-06x2 - 1.85580E-04x + 1.06481E+00

T=40.9C ; RH>17% :  y = 1.91141E-08x3 - 4.26388E-06x2 - 7.04423E-04x + 1.07324E+00
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Lucy Combined Cycle Net Plant Performance
Estimated Net Plant Output vs. Generator Frequency

Rating Point Basis:

Gas turbine(s) at Stable, Steady State  Base Load

Fuel is Natural Gas

Ambient Temperature = 11.3 °C

Compressor Inlet Temperature = 11.3 °C

Barometic Pressure = 0.981 bar,a

Relative Humidity = 79.4 %

Generator Frequency = 50 Hz

Power Factor = 0.85

Fuel LHV = 48829.3 kJ/kg

Fuel composition (mole %):  N2=1, CH4=91.2, C2H6=6.5,

                                                           C3H8=1.1, C4H10=0.2

M. Chapon 102H2019

Revision 0 16-avr-2008

T=-14.8C

T=40.9C

T=11.3°C

T=-14.8C :  y = 1.0905530E-03x3 - 1.6683343E-01x2 + 8.5117500E+00x - 1.4382305E+02

T=40.9C :  y = 5.7063274E-03x3 - 8.6578418E-01x2 + 4.3874695E+01x - 7.4156521E+02

T=11.3°C :  y = 5.5544020E-04x3 - 9.2704894E-02x2 + 5.1248759E+00x - 9.2911585E+01
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Lucy Combined Cycle Net Plant Performance
Estimated Heat Consumption vs. Generator Frequency

Rating Point Basis:

Gas turbine(s) at Stable, Steady State  Base Load

Fuel is Natural Gas

Ambient Temperature = 11.3 °C

Compressor Inlet Temperature = 11.3 °C

Barometic Pressure = 0.981 bar,a

Relative Humidity = 79.4 %

Generator Frequency = 50 Hz

Power Factor = 0.85

Fuel LHV = 48829.3 kJ/kg

Fuel composition (mole %):  N2=1, CH4=91.2, C2H6=6.5,

                                                           C3H8=1.1, C4H10=0.2

M. Chapon 102H2020

Revision 0 16-avr-2008

T=-14.8C

T=40.9C

T=11.3°C

T=-14.8C :  y = -2.55196E-03x2 + 2.64858E-01x - 5.86299E+00

T=40.9C :  y = -8.51963E-03x2 + 9.33273E-01x - 2.43646E+01

T=11.3°C :  y = -7.83952E-03x2 + 8.03631E-01x - 1.95827E+01
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Lucy Combined Cycle Net Plant Performance
Estimated Net Plant Output vs. Fuel Lower Heating Value

Rating Point Basis:

Gas turbine(s) at Stable, Steady State  Base Load

Fuel is Natural Gas

Ambient Temperature = 11.3 °C

Barometic Pressure = 0.981 bar,a

Relative Humidity = 79.4 %

Generator Frequency = 50 Hz

Power Factor = 0.85

Fuel composition (mole %) at rating point:  N2=1, CH4=91.2, C2H6=6.5,

                                                                                       C3H8=1.1, C4H10=0.2

At rating point, fuel LHV = 48829.3 kJ/kg and H/C=3.83

H/C = Apparent Fuel Hydrogen to Carbon atom ratio in combustibles   

Fuel is assumed to be dry.  

  

This curve valid only if GT inlet bleed heat is not operating and if the GT exhaust temperature has not reached the isothermal limit.  

All points on this curve are not necessarily allowable operating points.    

M. Chapon 102H2021

Revision 0 16-avr-2008

H/C=3.7

H/C=3.83

H/C=4
H/C=3.7 :  y = 1.6748111E-11x2 - 2.4775617E-06x + 1.0795861E+00

H/C=3.83 :  y = 1.3606253E-11x2 - 2.1749109E-06x + 1.0737579E+00

H/C=4 :  y = 1.3071775E-11x2 - 2.1225016E-06x + 1.0743204E+00
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Lucy Combined Cycle Net Plant Performance
Estimated Heat Consumption vs. Fuel Lower Heating Value

Rating Point Basis:

Gas turbine(s) at Stable, Steady State  Base Load

Fuel is Natural Gas

Ambient Temperature = 11.3 °C

Barometic Pressure = 0.981 bar,a

Relative Humidity = 79.4 %

Generator Frequency = 50 Hz

Power Factor = 0.85

Fuel composition (mole %) at rating point:  N2=1, CH4=91.2, C2H6=6.5,

                                                                                       C3H8=1.1, C4H10=0.2

At rating point, fuel LHV = 48829.3 kJ/kg and H/C=3.83

H/C = Apparent Fuel Hydrogen to Carbon atom ratio in combustibles   

          =Sum [(Vol %) x (# of H atoms)] / Sum [(Vol %) x (# of C atoms)}  

Fuel is assumed to be dry.  

  

This curve valid only if GT inlet bleed heat is not operating and if the GT exhaust temperature has not reached the isothermal limit.  

All points on this curve are not necessarily allowable operating points.    

M. Chapon 102H2022

Revision 0 16-avr-2008

H/C=3.7

H/C=3.83

H/C=4

H/C=3.7 :  y = 1.4498966E-11x2 - 2.0453190E-06x + 1.0641753E+00

H/C=3.83 :  y = 1.3153750E-11x2 - 1.9165820E-06x + 1.0622228E+00

H/C=4 :  y = 8.9206632E-12x2 - 1.5042420E-06x + 1.0536107E+00
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EXPECTED “F CLASS GT” COMBINED CYCLE PLANT PERFORMANCE LOSS FOLLOWING  
 NORMAL MAINTENANCE AND OFF-LINE COMPRESSOR WATER WASH 

 
THE AGED PERFORMANCE EFFECTS REPRESENTED BY THESE CURVES ARE BASED ON THE FOLLOWING: 
 
• PERFORMANCE IS RELATIVE TO THE GUARANTEE LEVEL 
• ALL COMBINED CYCLE PLANT EQUIPMENT SHALL BE OPERATED AND MAINTAINED IN ACCORDANCE WITH GE’S 

RECOMMENDED PROCEDURES FOR OPERATION, PREVENTIVE MAINTENANCE, INSPECTION AND BOTH ON-LINE AND OFF-
LINE CLEANING 

• ALL OPERATIONS SHALL BE WITHIN THE DESIGN CONDITIONS SPECIFIED IN THE RELEVANT TECHNICAL SPECIFICATION. 
• A DETAILED OPERATIONAL LOG SHALL BE MAINTAINED FOR ALL RELEVANT OPERATIONAL DATA, TO BE AGREED TO 

AMONGST THE PARTIES PRIOR TO COMMENCEMENT OF CONTRACT. 
• GE TECHNICAL PERSONNEL SHALL HAVE ACCESS TO PLANT OPERATIONAL DATA, AND SITE VISITS PRIOR TO 

CONDUCTING A PERFORMANCE TEST. THE OWNER WILL CLEAN AND MAINTAIN THE EQUIPMENT. THE DEGREE OF 
CLEANING AND MAINTENANCE WILL BE DETERMINED BASED ON THE OPERATING HISTORY OF EACH UNIT, 
ATMOSPHERIC CONDITIONS EXPERIENCED DURING THE PERIOD OF OPERATION, THE PREVENTIVE AND SCHEDULED 
MAINTENANCE PROGRAMS EXECUTED, AND THE RESULTS OF THE GE INSPECTION. 

• THE COMBINED CYCLE PLANT WILL BE SHUT DOWN FOR INSPECTION AND OFF-LINE COMPRESSOR WATER WASH, AS A 
MINIMUM, IMMEDIATELY PRIOR TO PERFORMANCE TESTING TO DETERMINE PERFORMANCE LOSS. THE COMBINED 
CYCLE PERFORMANCE TEST SHALL OCCUR WITHIN 100 FIRED HOURS OF THESE ACTIONS. 

• DEMONSTRATION OF GAS TURBINE AND COMBINED CYCLE PLANT PERFORMANCE SHALL BE IN ACCORDANCE WITH 
TEST PROCEDURES WHICH ARE MUTUALLY AGREED UPON. 

• CURVE FIT EQUATIONS FOR OUTPUT AND EFFICIENCY LOSSES ARE IN THE FORM OF Y=(A* B +C*(X + E) ^D)/(B +(X + E) ^D) 
         COEFFICIENTS FOR OUTPUT LOSS (A=-0.05885, B=589.157, C=4.509545, D=0.703598, E=18) 
         COEFFICIENTS FOR EFFICIENCY LOSS (A=-0.00757, B=1323.705, C=1.963382, D=0.823937, E=7) 
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                           Output (New&Clean) – Output          Efficiency (New&Clean) – Efficiency  
Output Loss =                              x 100              Efficiency Loss=                                                                   x 100    
                                  Output (New&Clean)                                     Efficiency (New&Clean) 
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