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Microturbine application reduces sour
gas flaring, provides partial power

At an Amerada Hess-operated oil field in North Dakota, a pilot project

is harnessing waste gas to efficiently generate electricity.

Darren Schmidt, Energy and Environmental Research Center, University of North Dakota,

Grand Forks, North Dakota

Many oil field sites produce energy
that is unused, typically in the form of
gas that becomes stranded, due either to
pipeline logistics or quality issues (such
as sulfur). At one such site operated by
Amerada Hess in Newburg, North Da-
kota, sour gas (1%-1.5% H,S), is being
converted to electricity, using a Capstone
microturbine. This opportunity, which is
under evaluation by the Energy and En-
vironmental Research Center at the Uni-
versity of North Dakota, should yield a
two-to-three-year payback on the invest-
ment in power generation equipment.

The 30-kW microturbine was chosen
over reciprocating engines, due to sulfur
tolerance, low emissions, low noise, re-
mote capability and grid-ready intercon-
nection. Microturbines, typically sized
below 200 kW, compete economically
with packaged piston generators and
provide the advantages of high sulfur tol-
erance (7% H,S). There are no require-
ments for lubrication, as they operate on
air bearings.

A comparable piston engine will tol-
erate 0.1% H,S (1,000 ppm) and require
a 90-day oil change. Capstone microtur-
bines are expected to perform continu-
ously over five years prior to overhaul
with no lubrication maintenance. Effi-
ciency at 28% is comparable to piston

Capstone Microturbine operating
in Newburg, North Dakota.

engines. However, emissions are lower.
Table 1 provides a general comparison.

The challenge during the project was
to integrate the microturbine package
with the waste gas, and provide com-
pression and cleaning economically. Mi-
croturbines typically require compres-
sion to 55 psig, but piston engines do
not. Compression and gas cleaning solu-
tions were engineered by EERC and are
currently being evaluated as the project
logs operational hours.

The project operating in North Dako-

TABLE 1. Comparison of emissions.

Capstone Typical natural gas
Emission microturbine, Ibs/MWH spark-ignited generator, Ibs/MWH
NOx 0.491 24.6
co 1.33 3.6
Total hydrocarbons 0171 5.1

Article copyright © 2005 by Gulf Publishing Company. All rights reserved.

ta is evaluating a single, 30-kW turbine
offsetting power consumed on-site by
water injection units. Opportunity exists
to expand to anywhere from 100 kW to
300 kW. The current project has logged
more than 3,000 hr with no significant
maintenance issues (see photo). The proj-
ect will log 8,000 hr prior to reporting
results. Total emissions from flare opera-
tion are reduced, on average, 75%. The
installed cost is approximately $45,000,
and electricity is offset at $0.07/kWh.
Although waste heat was not a con-
sideration for this project, other ap-
plications can make use of the 500°F
(310,000 Btu/hr) turbine exhaust. Stan-
dard combined heat and power (CHP)
packages are available. WO
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