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NiSource

• Columbia Gas of Pennsylvania (CPA)

• Columbia Gas Transmission (TCO)

• Columbia Gulf Transmission (CGT)

• Crossroads

• Hardy County Storage

• Midstream

• Millennium



NiSource



NiSource



Why on-line monitoring ?

• Infrastructure exists

• Programming tools exist

• Need to verify torque control programming

• Need to verify horsepower

• Need to verify surge control programming

• Need supporting tool for verifying the 
health of engines & compressors

• Need a tool for indicating trouble spots



Information – Reciprocating 

Engines & Compressors

• Horsepower

• Heat Rate / Fuel Consumption

• Throughput

• Unloading step

• Gas compressor discharge temperature

• Rod load

• Degrees of pin reversal



Information – Gas Turbine & 

Centrifugal Compressor

• Horsepower

• Heat Rate / Fuel Consumption

• Throughput

• Gas Compressor Discharge Temperature

• Surge Margin / Turndown

• Air compressor discharge pressure (Pcd)

• T5 (Solar)

• Exhaust Temperature (T7 – Solar)



Heat Rate

• Can be defined as the rate of fuel energy 

needed to produce one (1) unit of power.

• In the „perfect world,‟ an engine would 

have a heat rate of 2545 BTU/BHP-hr.

• Is another way of representing thermal 

efficiency.



Coolant Schematic



BTU

• “BTU” stands for British Thermal Unit

• Equivalent to 778.26 ft-lbf 

• Units of „work‟ are also “ft-lbf”



Horsepower

• A horsepower is equivalent to 

33,000 ft-lbf/minute

• Can also be described as “the rate 

of doing work”



Heating Value of Fuel – Higher and 

Lower

• “Higher Heating Value” is abbreviated as “HHV”

• HHV assumes that the water content of the 

exhaust condenses

• “Lower Heating Value” is abbreviated as “LHV”

• LHV assumes that the water content of the 

exhaust remains in vapor form.

• LHV can be approximated as 91.5% of HHV



Heat Rate Models – Reciprocating 

Engines



Heat Rate Models – Gas Turbines



Heat Rate – Manufacturer‟s Info

2-shaft Gas Turbine



Heat Rate – Manufacturer‟s Info

Reciprocating Engine





Discerning Between „Operational” 

or „Maintenance‟ Related Issues
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Heat Rate using Gas Horsepower 
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Lost River CS Unit #7 – Failure 

1/1/2010



Parting Thoughts….

• Compressor calculations whether 
reciprocating or centrifugal are fairly easy 
to build into an on-line monitoring system

• Modeling the expected performance of the 
engine is more difficult

• Before an on-line monitoring tool can 
indicate a true problem, a lot of work has 
to be done to verify data inputs and 
supporting calculations


