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Some say electric motors are the best way to run compressors. Others 

Let’s look at the pros and cons of each of these options. 

ELECTRIC MOTOR–DRIVEN COMPRESSION 
Here are some of the factors in favor of electric drive:
� Incentives: 

is that all electricity can come from renewable sources that generate 

as shown during the summer of 2022 when the Governor of Califor
nia urged citizens not to charge their electric vehicles to keep the 

in many states. There may be incentives to opt for an electric motor 

mental considerations. 
� Reduced Emissions:

emissions are purely measured at the location where the energy is de

engines. This is the way local air quality districts usually measure emis
sions and provides an obvious advantage to electric motors. They are 

powered by the grid and avoid complications in per
mitting related to NO

� Lower Maintenance Costs: Electric motors re
quire anywhere from 10% to 20% less maintenance 
than gas engines. The savings can add up over the 
lifetime of the machine. 

� Noise: 

they are often the preferred choice. 
� Reliability:

electric motors are generally more reliable over 
the long term by a percentage point or so. 

� Capital Cost:

ing that electric lines are nearby. The capital cost 
advantage of an electric motor ranges from 10% to 

drive (VFD) is required to allow the motor to oper

upgraded or added to a project. 
Those are some of the pluses for electric motor 

� Grid Reliability: Grid reliability is a growing con
cern. Whether it is rolling blackouts in California 
during summer or disastrous grid failures during 

you can count on. According to the North Ameri

North America is at risk of power shortages during 

during periods of spiking temperatures. 

linas face the greatest risk of rolling blackouts. All 

poor wind and solar output and the grid can be 
placed under severe strain. 

A GUIDE TO COMPRESSOR DRIVER SELECTION: 

ELECTRIC MOTOR, RECIPROCATING ENGINE,  

AND DUAL DRIVE
BY MORGAN HENDRY

Electric drives are quieter than gas engines.

The emissions picture 
gets a little complex.

“

”



� Grid Proximity: To make economic sense, electric-driven 
engines need to be installed near a reliable source of electric 
power. Erecting lengthy transmission lines and substations adds 

additional permitting and infrastructure construction.  
� Price Instability: The electric power market is often more 

volatile than the gas market. Utility rates for electricity are 
Continued on page 28

A typical dual-drive compression system features a natural gas engine, 
an electric motor, and an overrunning clutch.



� Reliability & Availability: 

� Price:

� Energy Security:

� Variable Speed:

� Operations & Maintenance:

� Emissions:  and other emis

� Noise:

� Capital Cost:

� Optimized Energy & Operating Costs:
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Dual-Drive Compressor



capital costs. Because of energy and operating cost optimi-
zation, the payback occurs within about two years because
of arbitrage of energy and time of day avoidance payments.
This company will even provide the additional electric mo-
tor to create a dual drive in exchange for the right to trade
the energy.

� Avoidance Of Oversizing: A typical dual-drive compression
system features a natural gas engine, an electric motor, and an
overrunning clutch. Each of the drivers can power the com-
pressor on its own. The clutch enables rapid switching from
one to the other without loss of throughput. At times, both
drivers can operate together to meet a rare but important op-
erating condition that can’t be handled by the engine alone. This
feature avoids the expense of purchasing an oversized engine
that is rarely used at its capability. An oversized engine would
also use more fuel on average.

� Flexibility: The dual-drive approach helps an operator

-
nance. For example, if electricity rates surge or when peak
price periods are about to kick in, the asynchronous self-
shifting clutch allows the engine to start up and smoothly
engage with the already running compressor. The breaker
on the motor is then opened and all the compressor load
is handled by the engine. When electrical rates return to
acceptable levels, the process is reversed, and the electric
motor takes over.

A freewheeling clutch automatically engages and disen-
gages a set of concentric gear teeth using helical spines on
the input and output sides of the clutch and operates based
on differences of speed. When the device connected to the
output shaft of the clutch — in this case the compressor —
is moving faster than the input side (engine), the clutch dis-
engages. When power is applied to the input side, however,
and its speed matches or tries to overtake the speed of the
output side, then the clutch engages.

The disadvantages of the dual-drive approach include:
� Initial Costs: The implementation of a dual-drive approach

adds to initial costs because two drivers are purchased and
installed, not one. However, the return on investment can be
rapid where electric price volatility is present or peak rates
make operation uneconomic at certain times. The operator
avoids being locked into a single energy source. Daily or hour-

move from one driver to another. Adding an engine-motor to
a gas engine–based compressor to create a dual-drive system
in the 2000- to 5000-hp (1492- to 3730-kW) range costs 25%
to 30% more than an engine-only train.

� Emissions Violations: In areas where emissions regulations
are tight, the system would need to be set up to run most
of the time on electricity. It would switch to gas only when
prices are high or when the grid goes down. The opera-
tor would need to set enforceable runtime limits to ensure
emissions targets are met.
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