Merit Energy’s Brady Unit acid gas injection facility is located in southwestern Wyoming, U.S.A.

GILL DELIVERS SWEET SOLUTION
AT ACID GAS INJECTION PLANT

Located in the high desert about 30
mi. (48 km) south of Rock Springs,
Wyoming, U.S.A., Merit Energy’s
Brady Plant has remained a steady
natural gas producer over several
decades. At Brady, gas is gathered
from the wells through stimulation
techniques such as the use of plunger
lifts and produced water is reinjected.
Average gas output of the plant is 500
to 750 Mcfd (14,200 to 21,200 m?/d).

According to Merit Energy, its Brady
Unit is the world’s largest acid gas in-
jection facility. Gas is gathered with
substantial amounts of H,S and CO,
that have to be stripped before the
residue gas goes to market. The re-
maining sweet gas is dehydrated and
sent to the Questar pipeline that trans-
ports gas from the Green River Basin
of southwest Wyoming. The remaining
acid gas is reinjected below ground.

Located at 7100 ft. (2160 m) eleva-
tion, where temperatures swing from
-25°F to -30°F (-32° to -34°C) in win-
ter to well over 90°F (32°C) in sum-

By Dan Vnuk

mer, the Brady Plant has to meet re-
gional environmental and permitting
regulations that seem to be getting
ever tighter, according to Larry Folks,
maintenance lead mechanic at the
Brady Plant. Current permissible lev-
els include grams per horsepower
hour levels of 1.0 NOy and 2.0 CO.
The commodity gas is gathered and

sent by a company-owned engine/
compressor package that dates from the
late 1970s and consists of a 6G825
Superior straight-six engine and a W62
two-stage compressor. The engine is
rated 600 hp (447 kW), but runs de-
rated at 475 hp (354 kW) to meet emis-
sions requirements. It is well maintained
and overhauled as needed on-site.

Dan Vnuk is an independent technical
Journalist based in Milwaukee,
Wisconsin, U.S.A.
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Located at an elevation of 7100 ft. (2160 m) in rugged terrain, Merit Energy’s Brady Plant has
been a consistent producer for many decades and averages 500 to 750 Mcfd (14,200 to 21,200

m°/d) of commodity gas.
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These two Superior 6GH25 engines, installed in the 1970s, were recently retrofitted with
Gill Instruments AF 120 Air/Fuel Ratio Controllers for improved performance and docu-

mented fuel savings.

According to Folks, the engine con-
trol system in use had reached the
end of its service life. The engine was
plagued with intermittent ignition
problems and it was getting harder to
keep it compliant, so much so that it
was extremely difficult to meet emis-
sions requirements. He said he de-
cided to install a Gill GS12 inductive
ignition unit to replace the 15-year-old
system that had been on the engine.
The inductive ignition, with its contin-
uous spark duration adjustable to
3000 microseconds, resolved the poor
running problems. With the ignition
issue solved, Folks installed a Gill
AF120 air/fuel ratio controller on the
engine a short time later.

“The ignition system alone really
helped reduce emissions, and all units
were easily retrofitted to the engine,”
Folks said. “The engine runs so much
better and the built-in diagnostic sys-
tem is easy to use. We can keep track

of each coil, individual cylinders, and
can make timing adjustments directly
from the panel.”

Folks has been in gas production
for 28 years, 21 of them as a field op-
erator. He came to the Brady Plant
seven years ago as a mechanic and is
now the maintenance foreman, with
three mechanics reporting to him. At
Brady, there are two six-cylinder
Superiors and one eight-cylinder
Ingersoll Rand also gathering and
moving gas around the site.

Because of its remote location, the
Brady unit is self-contained and relies
heavily on having adequate in-house
maintenance facilities, including an
ample inventory of spare parts, to
keep up-time high. Putting Gill igni-
tion units on all on-site engines helps,
he noted, because one part fits sev-
eral types of engines. For Gill prod-
ucts, Folks relies on Derek Gibbins at
Engine Accessories and Controls Inc.

(EAC) in Casper, Wyoming, about 230
mi. (370 km) from the Brady site.

“We're a total Gill ignition opera-
tion. One advantage [to that] is there is
a lot of technician familiarity with the
products. Even the large Ingersoll
units take the same ignition modules,
including coils, as the smaller units, so
we only have to stock one type on the
shelf that works for all. Although we
keep enough on hand to run without
downtime, EAC, our Gill distributor, is
well stocked and close enough to
keep uptime high,” he said.

He said that EAC helped Merit meet
emissions and, in addition, the modifi-
cations resulted in better starting, a
more reliable engine and at the time
of this writing, they have been on the
engine for 10 months with no issues.
“Start-up was easy,” he said. “Each en-
gine took about a day to retrofit; the
upgrade went smooth. EAC also han-
dled training on adjusting and trou-
bleshooting the engines, data logging
and more.

“The big advantage is the cutting-
edge technology that can be retrofit-
ted to older units. They’re compact,
have no moving parts other than the
pickup wheel, and [they are] reliable.
I've recommended these products to
others who may be experiencing igni-
tion and other problems,” he said.

“Our engines weren't designed back
then to run lean, but we’ve been able
to run leaner by refueling them. We're
running on 50% or less than load by
doubling the amount of air for fuel sav-
ings. The engines do not run any hot-
ter. Most importantly, we're enjoying a
daily fuel usage savings of 19%, saving
about $30,000 a year on each engine!”

Gill Instrument’s AF120 Air/Fuel
Ratio Control system is designed to
provide cost-effective emissions con-
trol for gaseous-fueled engines used
in gas compression, cogeneration, wa-
ter pumping and power generation. In
addition to reducing emissions, the

The Superior engines are packaged with W62 two-stage compressors and stay in emissions compliance with modern air/fuel controls.
Operating parameters and diagnostics are easily checked through a laptop connection to the Gill Instruments controls by operators at the Brady Unit.
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Engine operation with real-time data logging is accessible through the panel next to the engines.

display panel permits operators to monitor the engine through its menu screen.

AF120 system can hold emissions to a
desired level over a long term without
the need for constant manual engine
or AF system tuning.

The AF120 control module can be
used within a variety of control sys-
tems. In the carburetor bypass configu-
ration, the Gill AF120 fuel valve can be
utilized. Alternatively, the module can
be used to control fuel pressure regu-
lator systems and systems requiring
turbo wastegate control. The AF 120
module allows for selection of the de-
sired control setup — trim fuel or
wastegate control — further reducing
stocking and repair/replacement costs.

According to Gill Instruments, the
AF120 system will accurately control
the air/fuel ratio of stoichiometric en-
gines fitted with a three-way catalytic
converter as well as lean-burn engines
with or without a catalytic converter.
The system consists of the AF120 con-
trol module, a wide-band oxygen sen-
sor, wiring harness, control valve, soft-
ware and documentation. For V-Type
engines with two carburetors/pressure
regulators, two AF120 air/fuel control
systems can be used independently.

“Most air/fuel control systems for
gas engines available today use nar-
row band or heated narrow band oxy-
gen sensors (EGO or HEGO) that
were originally designed for use on
gasoline engines,” said Greg Kraus of
Gill’s North American Operations.
“They function by providing an output
voltage based on the O, content of
the exhaust. However, these sensors
only have a very narrow range of sen-
sitivity. Plus, the area where stoichio-
metric (rich burn) gas engines operate
is an area that has proven to degrade
over time. Eventually, the sensor out-
put will drift and the air/fuel controller
will react by adding fuel to the air/fuel
mixture based on the sensor output,
which would be inaccurate.

“This leads to the engine producing
very high CO emissions, putting the
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engine out of compliance and produc-
ing more pollution than is permitted.

The Gill AF120 system differs in that
it uses an off-the-shelf, heated wide
band oxygen sensor (UGEO), which
produces a consistent, linear output in
relation to percentage of oxygen in an
engine’s exhaust and provides accu-
rate measurement from very fuel-rich
air/fuel mixtures up to 21% oxygen
concentration. This sensor is used in
both stoichiometric and lean-burn
configurations. And, because of its lin-
ear characteristic, it allows the use of
proportional control systems.”

By using a heated UEGO sensor to
provide an extremely accurate meas-
urement of the oxygen concentration,
as the engine experiences a change in
load the AF120 system is able to mea-
sure the change in O, and make ad-
justments to the valve position —
leading to a faster and more accurate
response to load steps. According to
Kraus, engines using the Gill AF120

The Gill Instruments optional IDU10

system have shown that it is capable
of keeping an engine’s emissions be-
low strict requirements, such as those
enforced in California, for over a six-
month period without the operator
having to make changes to the engine
or the AF120. He feels this is a major
improvement over older air/fuel sys-
tems using narrow-band technology.
The GS12 ignition system is induc-
tive as opposed to capacitor dis-
charge (CD), which is used by other
ignition systems on the market. One
major difference is the ability to ad-
just the continuous spark duration up
to 3000 microseconds. Today’s CD
systems have an average duration of
400 microseconds. The longer ad-
justable spark duration is a major
benefit to lean-burn technology and
improved engine performance as wit-
nessed by Merit on both series of en-
gines they have retrofitted. A Data
Logging Feature allows for on-site
logging and e-mails to a distributor or

The compact AF120 control module is robustly built and comes with a standard wiring har-
ness to retrofit existing engine and includes all necessary connectors to the electronics mod-

ule, fuel valve and oxygen sensor.
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The wide-band oxygen sensor, built to resist gas poisoning, is placed
into the exhaust stream prior to the three-way catalyst and can be fitted
through an M18 x 1.5 flange on the exhaust pipe.

Gill support staff for improved performance or trou-
bleshooting assistance.

Both systems are programmable via a Windows-based
program and include data logging features, diagnostics and
more. An optional IDU10 display is also available for the
AF120 in a panel- or surface-mount configuration that offers
clear intuitive navigation through its menu screen.

Gill offers a standard wiring harness that includes all nec-
essary connectors to the electronics module, fuel valve and
oxygen sensor in order to simplify engine retrofit. In addi-
tion, a customized wiring harness is available for OEM ap-
plications. Kraus noted that for applications that require a
CSA-certified or shielded enclosure, the AF120 control mod-
ule is housed inside the EH12 enclosure. This allows for
quick and easy termination of all cables from sensors
mounted on the engine.

This is Folks’ first experience with Gill products. He said
he had heard about them a couple of years ago, and
Gibbins had explained their benefits during a sales call.
When the need arose for a new ignition system on some
older Dresser-Rand KVSR engines on the site, he decided to
try Gill.

“EAC put Gill ignitions on all five engines, and we were
so impressed by the improvement in performance shown
on these slow-speed, low-rpm units that we decided to go
with Gill when it was time to upgrade the Superior
medium-speed engine that we typically run loaded at 700
rpm around-the-clock,” Folks said.

“The Gill units on the Ingersoll Rand low-speed engines
have been operating for more than two years with no prob-
lems,” he concluded.

“[The] biggest benefit is that if we are experiencing a
problem, we can log the data using a laptop from a port on
the Gill unit and send it in an e-mail to Gibbons in a
spreadsheet for him to look at,” Folks said. “He can provide
tech support without having to make the trip out here, plus
he can review firing temperatures, ignition coil and other
parameters to make recommendations.”

Folks said the Gill ignition and air/fuel units perform as
claimed and that he feels they’ve increased the lifespan of
the engine by bringing them up to today’s technology
standards.
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