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1.  Introduction & Background
Combined Heat and Power for Campus and Hospital

1 Carnegie Foundation, 2 US News and World Report, 3 Insight into Diversity

Western Michigan University:

• Located in Kalamazoo, Michigan

• 16,643 students, 864 full-time academic staff

• 1 of 133 public institutions classified as high research university1

• Top 100 in the nation for six graduate programs2

• Excellence in Diversity Award3

• 100+ study abroad programs in 40 countries

• WMU Broncos compete in NCAA Division I Athletics

Kalamazoo Psychiatric Hospital

• 201 staffed bed facility, opened in 1859, and operated by 

Michigan Department of Health and Human Services

Western Michigan University

Western Michigan University

Kalamazoo Psychiatric Hospital
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1.  Introduction & Background

• Fuel input:

• 275 psig high pressure natural gas, purchased from 

Consumers Energy

• Main operating hardware (excluding black-start and 

backup systems):

• Two Siemens Energy SGT-A05 5+ MW gas turbines

• One 900 kW steam turbine

• Three boilers and two heat recovery steam generators

• Output:

• Electricity is distributed to campus at both 13.8 kV and 

2.4 kV, and to the Kalamazoo Psychiatric Hospital at 2.4 

kV.

• Steam is generated at 200 psig, 480 ºF
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1.  Introduction & Background

• Conventional heat and power generation: 155 units of energy inputs to 

produce 80 units of useable output (efficiency of ~50%)

• Combined heat and power generation: 100 units of energy inputs to 

produce the 80 units of usable output (efficiency of ~80%)

• Simple-cycle gas turbine follows the Brayton Cycle and makes no use of 

waste heat (electrical efficiency of ~30%)

https://www.epa.gov/chp
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2. Decision – New SGT-A05 KB7HE

− Con

1. HE engine will require some berth 

modifications.

2. Potential need for emissions re-permitting1.

3. (Potentially) higher capital investment.

+ Pro

1. All parts have zero hours.

2. One-year parts and labor warranty.

3. HE engine is more efficient than KB7.

4. More reliable; 25 years of product improvement.

5. Demonstratable lower cost of ownership; lower 

parts cost.

6. 50% to 100% turndown at 25ppm NOx and 50ppm 

CO.

7. Upgradeable to ultra-low emissions technology 

(15ppm NOx and 25ppm CO; with 50% to 100% 

turndown.)

8. Sets WMU foundation for next 20+ years.

1 It was soon determined that per Michigan Department of Environment, 

Great Lakes, and Energy (EGLE), repermitting would not be required since 

the SGT-A05 KB7HE is a variant of the KB7 engine.
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3. SGT-A05HE Performance
Other SGT-A05 Modernization Enhancements

1. Compressor Module

• Improved air sealing: higher performance and efficiency.

• Redesigned vanes: improves reliability and resiliency.

• Hybrid ceramic bearings: improves reliability and resiliency.

2. Combustion Module

• DLE combustion liners are upgradable to ULE liners offering:

• Improved emissions: <15 ppm NOx and <25 ppm CO @ 50 to 100% load.

• Longer life: improved channel cooling lowers combustion liner 

temperature

3. Turbine Module

• Larger, more powerful and efficient turbine module.

• Air cooled, directional solidified first stage blades: improves reliability and 

resiliency.

4. Future Enhancements

• SGT-A05 engine will be future upgradeable to 100% H2 burning capable.
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4. Commercial
Power Generation: KB7 versus KB7HE

Area of benefit.

Cold-day benefit limited by 

existing AC generator hardware.  

Capped at 5.8MW.

Output Efficiency

KB7 4.9 MW(e) 29.7%

KB7HE 5.8 MW(e) 33.2%
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4. Commercial
Heat Generation: KB7 versus KB7HE
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4. Commercial
Heat Generation: KB7 versus KB7HE

• Outlying points include duct burning; these points are excluded.

• High level of correlation is seen between actual and calculated 

prediction
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4. Commercial
Fuel Burn: KB7 versus KB7HE 
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4. Commercial
CHP Summary: KB7 versus KB7HE 

Power increases with HE over existing KB7 equipment but is limited by existing 

gearbox and AC generator.

Total enthalpy (as measure of steam heating energy) of KB7HE is equal to or 

exceeds heat output of existing KB7.

The fuel consumption of new, higher efficiency, KB7 HE is the same or lower fuel 

consumption than current ASP-1963 and ASP-1966.
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4. Commercial
Operational Benefit: KB7HE



Restricted © Siemens Energy, 2023 17

5. Installation Complete

SGT-A05 

KB7HE gas 

turbine 

installed in 

existing berth.

New compressor bleed air silencer and 

exhaust for CO turndown.



5. Installation Complete
Confirmation of Performance Projections

• Actual performance correlates 

very well with predicted 

performance.

• Small variations seen 

associated with “warmer than 

expected” or “cooler than 

expected” months.

• WMU now selling electricity 

back to grid at prevailing rates 

and seeing significant electricity 

credits.

• WMU’s CHP electricity is 

generated at higher efficiency 

and lower carbon footprint than 

state of Michigan.
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Contact

Robert Bouwens

Head of Sales and Aftermarket, SGT-A05

Phone: +1 (317) 220 9304

Email: robert.bouwens@siemens-energy.com

siemens-energy.com

https://www.siemens-energy.com/
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