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7FA Combustion Turbine  Course 
 

1. Turbine Overview 

The 7FA gas turbine produces around 170MW and utilizes a dry low-NOx system to minimize 
emissions.  The machine includes an 18-stage compressor, 14-can combustor, and three-stage 
turbine section.  Multiple auxiliary systems provide support for its operation. 

2. Inlet Air 

This system takes ambient air and conditions it for use in the gas turbine.  Conditioning includes 
filtering, heating, and flow regulation. 

3. Compressor 

The compressor section pressurizes air that will be used for combustion and cooling. 

4. Turbine Section 

This chapter covers the combustion and turbine sections of the machine.  The combustors 
provide fuel and air for combustion.  The 3 stage turbine converts the heat energy into 
mechanical rotation.  

5. Fuel Gas System 

This chapter reviews the flow path of natural gas from heaters to fuel nozzles.  The gas turbine 
is equipped with a sophisticated distribution system to the combustors.  Modes of operation that 
determine fuel flow are also discussed. 

6. Lube Oil System 

The lube oil system provides lubrication for both gas turbine and generator bearings, and 
supplies the hydraulic system and trip oil header. 

7. Hydraulic System 

The hydraulic system provides the motive force for the fuel valve actuators, IGV actuator, and 
lift oil.  The hydraulic system receives oil from the lube oil system and contains pumps, filters, 
and valves on a skid. 

8. Compressor Bleed System 

To prevent compressor stall, the gas turbine compressor is equipped with a bleed system to 
reduce the amount of airflow during roll-up and roll-down. 

9. Generator Overview 

The gas turbine drives a hydrogen-cooled generator.  The generator is used for rolling the gas 
turbine at startup.  The generator contains a seal oil system to ensure the hydrogen does not 
leak from the generator frame. 

10. Turbine Start 

This chapter reviews the step by step start sequence of the gas turbine.  The course will explain 
each major event that occurs from roll-up to loading. 
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211_B5_Ch1 - Overview   

1. Power Train 

 

 
 

a. The 7FA combustion turbine is a 175MW machine with a hydrogen cooled generator. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Classroom Discussion Point: 

The 7FA gas turbine is part of the GE frame 7 series, MS7001, A (1971 ï 46MW), B, C, 

E (1981), EA (1990 - 84MW), F (1989 ï 150MW), and FA; the FA being the most 

successful and popular model with an output above 160MW.  GE also produces the 

7FB, which is specific for IGCC duty.  The 50 hertz version of these turbines are labeled 

as ñ9ò series, 9EA, 9FA, etc. 

GEôs latest nomenclature is as follows: 

1. 7FA.02 ï 170MW with material improvement over the 7F model to achieve a 

higher reference temperature and low NOx production.  

2. 7FA.03, 180MW, updated compressor materials and coatings. 

3. 7FA.04, 198MW, lower heatrate of 8,800 btu/kw-hr, higher 16.7 press ratio, and 

HGP material advancements. 

4. 7FA.05 features inlet guide vanes followed by 3 stages of variable stator vanes, 

240 MW, 8,500 btu/kw-hr, 14-stg 18.6 press ratio compressor, 14 cans, 12 ppm 

NOx at base load, 11 min S/U, HGP from 0.4, bigger adv compressor 

5. 7FA.06 similar to 05, 271 MW, 12 larger DLN2.6+ H-series combustors, 4 stage 

turbine, and rapid start/loading times  
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2. Inlet Air 

 

 
 

a. The inlet filter housing provides clean air to the compressor, it includes filters, pulse-

cleaning, and various air condition monitoring devices.  

 

 

 

 

 

 

 

  

Classroom Discussion Point: 

Inlet houses will include a multitude of systems.  Typically, all will include filters, 

instrumentation, pulse cleaning, inlet bleed heat, and silencing panels. 

Options are evaporative cooling, inlet spray cooling, and chiller systems. 

file:///C:/Work/TTP%20Ruben_writing/22_APS/Training%20Guides/Generator/Video%20Clip%201.2.flv
file:///C:/Work/TTP%20Ruben_writing/22_APS/Training%20Guides/Generator/Video%20Clip%201.2.flv
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3. Turbines  

 
 

a. The turbine includes an 18-stage compressor, 14 dry low-NOx combustors, and three-

stage turbine.  

 

 

 

 

 

Classroom Discussion Point: 

See Reference 1 for a side cutaway of the 7FA gas turbine. 
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4. Accessories Module  

 

 
 

a. The accessories module contains the lube oil system, hydraulic system, and fuel gas 

supply equipment. 

 

 

 

 

 

  

Classroom Discussion Point: 

The fire suppression system for this module provides an audible alarm and 30 second 

delay before CO2 is discharged. 
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5. PEECC 

 
 

a. The local Packaged Electrical and Electronics Control Center, or PEECC, contains the 

Mark VI control system hardware, electrical distribution for turbine equipment, and DC 

UPS system. 
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6. Exciter 

 
 

a. The exciter module contains the generator excitation system and Load Commutated 

Inverter, or LCI, static start system. The LCI is used to start the turbine by temporarily 

converting the generator into a motor. 
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Classroom Discussion Point: 

The GE ñSpeedtronicò Mark ñXò system is the hardware for the turbine control.  There are 

many versions, all using different hardware, communication, and similar control screens.  

The control screens that operators use are not Speedtronic, they are part of a software 

package called Cimplicity. 

Excitation systems commonly used are EX2000, EX2100, or EX2100e models, each an 

improvement in hardware, operating efficiency, and reliability. 
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7. Generator 

 

 
 

a. The generator is a hydrogen-pressurized unit. Plant CCW-supplied heat exchangers 

provide heat removal. 

b. The generator also contains a seal oil system and hydrogen purity monitoring panels. 
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8. Power Output 

 

 
 

a. Power produced at 13.8kV is connected to the grid via an output breaker and the 

generator step-up transformer, which will provide 240kV to the local power 

distribution grid.   

 

 

 

 

 

 

Classroom Discussion Point: 

The GSU will be configured to match the local grid voltage.  7FA gas turbine generator 

output voltage is typically 13.8kV. 


