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Automation Key In Coalbed Methane

By J.P. Morgan production manager, states the goals &b log on from their desks through the
automation. “This type of increase in procompany network to analyze data or trou-
DENVER-Pennaco Energy Inc. hasluction activities might normally meanbleshoot.”
big plans for coalbed methane indoubling the number of pumpers/opera- )
Wyoming. The goal this year is totors. Automation will allow us to keep up~Oresight
increase the company’s proven reservagithout adding pumpers/operators,” he Some years ago, there were those who
to more than 115 billion cubic feet bysays. “Second, the gas and water flowad the foresight to know that there was
drilling more than 700 new producingdata need to be collected remotely and gas shortage on the horizon. The
wells. To achieve this increase in proveimtegrated into our main production andoalbeds near Gillette, Wy., were only
reserves, Pennaco must bring on two t@accounting software. Third, our own staffone of those areas that looked promising
three new wells a day. needs to be able to add new wells into tHer development of natural gas reserves.
The task of keeping up with this levelautomation software. A number of independent companies
of production was unrealistic using exist- “Fourth, pumpers/operators need to bevaluated the Powder River Basin and
ing personnel and conventional methodsble to log on from their homes to helmlecided to move rapidly toward lease
The management at Pennaco/Marathgrian their days,” Kilstrom continues.acquisition.
(Pennaco is now a subsidiary of‘Once logged on, they need alarms and The news traveled fast and bidding on
Marathon Qil Co., following a $500 mil- real-time data to work with. They need tmil and gas leases was intense. This
lion acquisition that was completed lasbe able to look over an area map of theequired independents to get organized
spring) determined to use automation tawells they work and then drill down quickly. The competition for leasehold
keep up with the fast production pace an(through available data) to the specifi@acreage in the Powder River Basin was
make the company the lowest-cost pradisplay of each well as required (Figuregrowing, and there was a lot of work to
ducer in the Powder River Basin. 1A and 1B). Finally, managers and othebe done in the interim. Each of the
Kevin Kilstrom, Pennaco/Marathonstaff in the Denver office need to be ableoalbeds had to be evaluated for drilling,

FIGURE 1A FIGURE 1B
Sample Area Map Display Sample Individual Well Data Display
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Once well operators log on, the SCADA software allows them to
review “big picture” maps (left) of wells located within the areas on any specific well (right).

Reproduced For ABB Automation with permission from The American Oil & Gas Reporter



Special Production Automation

the surface coal seam are sometimes only
300 feet deep and are excellent producers.
Each well needs to be de-watered in
order to expose the casing to the coal
seam. As the well is de-watered, it pro
duces increased quantities of methane
gas. Some producers will pump all of the
water out of the tubing, while some pro
ducers will leave a specified level of
water in the well. The techniques vary
from producer to producer, but they all
involve cycling of the pump or actual

Speciall y designed walk-in speed control of the motor driving the
meter houses, such as the pump. Submersible pumps are the most
one shown here onP enna- | common method of de-watering in the
EZasEg?r:%/thlﬁsg%ciﬂt];h Powder River Basin. The submersible
Wy., provide f or permanent pumps vary from 1-horsepower, single-
installation of flo w com- phase units to the most commonly used

puters, pump contr ollers [ 10. and 15 horsepower pumps, on up to

and other instrumentation 20 25.h it

and electr onics har dware. - Or 2o- qrsepower units. . .
Submersible pumps are quite effective

well completion and production activityly 2 percent N and 2 percent C§). The ' this application where the water is
costs, all at a blazing pace. This type dbw reservoir pressures—in the 100 psi oflean, but there are some problems asso
coalbed methane production had nevéess range—allow for the use of les§iated with submersible pumps in that,
been done on a scale so large, and thesepensive polymer pipelines, and th@&ver time, small coal particles (or fines)
independent producers were truly breakshallowness of the wells means that higtffan cause pump damage. A collapsed
ing new ground. ly mobile truck-mounted drilling rigs canWell also presents potential damage

Pennaco Energy is one of the mose utilized to complete tharilling of new  issues. In some cases, submersible pumps
aggressive operators in the Powder Rivevells in only two or three days, on averaré being replaced with progressive eavi
Basin. In 1998, Pennaco assembled age. In addition, the co-produced freshy Pumps (PCPs), which can also be
team of people with the background andvater can be used for irrigation, livestoci€ycled or modulated by controlling motor
experience to build a startup company iwatering or even drinking water. speed. While more durable, PCPs can be
a new, but unproven venture in the Pow Of course with the benefits of havingCost prohibitive. Certainly, a PCP is hard
der River Basin. Exploration and devellow-pressure coalbed methane, there afé to justify in smaller, more marginal
opment had to be done simultaneouslyome operational challenges, including: Wells.
with raising capital. The permitting of « The lower-rank coals in the Powder Water level in the well is frequently
wellhead locations, roads, water outfalRiver Basin produce less gas per ton dgheasured with a downhole pressure
locations and gathering lines all had to bgoal, therefore requiring more wells peiransmitter, mounted near the pump at the
done prior to Pennaco realizing anyicf of production; base of the tubing. Once the downhole
return on its investment. Terry Dobkins, « The low pressures mean compregdressure and casing pressure are known,
vice president of operations, is the drivsjon costs are higher to move the naturéie actual water level in the well can be
ing force behind the Pennaco division ofas product into a transmission systengalculated. The calculated water level can
Marathon Oil. The group is flexible andgng then be used for control purposes by the
fast moving, as evidenced by the more « The high moisture content create$ocal remote terminal unit (RTU).
than 700 wells scheduled for drilling i”larger water pumping costs to de-water the In some cases, the level control is
2001. saturated coals, as well as additionalone simply by switching the pump on

. expenses in permitting for water disposaland off, but in most cases, a variable fre

Coalbed Methane Atiributes P . P ? P quency drive (VFD) is used. The local,

Coalbed methane reserves are somee-Watering on-site instrumentation needs to be eapa
what of a unique challenge to develop. The job of getting gas out of the for ble of implementing an actual level algo
The attributes of coalbed methane in thmmation requires that water first berithm that provides set point control as
Powder River Basin are mostly positivepumped off the well. The well may be agpredetermined by the operator or produc
For instance, the gas is very clean, minshallow as a couple of hundred feet or d#on engineer.
mizing the amount of processing prior taleep as 1,500 feet. The depth of the gas Pennaco maintains a team of produc
going into a pipeline-quality transmissionwell is based on the depth of the coaion engineers in its Denver headquarters
system. It contains minimal amounts o6eams in that particular area. Of coursé¢hat oversees gas production. The data
sulfur (sweet gas is much safer and easieval seam depth is relatively constant ifrom each well are made available to the
to work with) and virtually no contami the formation. Some coal seams in thetaff in Denver using a Gillette-based
nants (mostly methane wilpproximate Gillette area are at the surface. Wells iserver and a wide-area network. This is a
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The automation system
allows operator s to monitor
well sites and make
changes remotel y, enabling
each operator to mana ge
two or even three times
more wells than bef ore the
system was put into place

., and helping P ennaco bring

online more and more
coalbed methane wells—700
are scheduled to be drilled
this year alone-by more
efficientl y utilizing its e xist -
ing opera tor staff .

critical component in helping Pennacayas were to cool too much, the amount
engineers achieve the company’s preduevater condensing from this moisture-satt
urated gas would create problems in th
Water production information is alsogathering line. The newer installations
important for reporting purposes to thdor
Wyoming Department of Environmentaldesigned walk-in meter house instead o
Quality. By authorized permit, the waterthe frost box-type enclosure. The me
is surface drained. According to regulahouse has a removable end that allo
tions, this water must be metered, whickhe well to be reworked at a later date, i
is generally accomplished using turbin@ecessary. The meter house also giv
meters. This type of meter has a frequenthe technician a place to get out of th
cy output that is proportional to flow rate. weather and provides for permanen
The frequency output is terminated at thanstallation of the instrumentation an
local RTU and totalized, and the data arelectronics.
stored by the RTU for a period of 35 Pennaco is using ABB/Totalflow as
the supplier of its measurement an
automation system. The system includ
flow computers,
The natural gas measurement watsollers, supervisory control and dat

tion goals.

days.

Gas Measurement

Pennaco are using a speciall

pump cen

need to automate the well sites. Since
average production is less than conven
tional wells, these coalbed methane wells
demand less overall production costs to
be viable. The control of the pump, mea

surement of water and gas, and the com
munication ability of the RTU meant that

the sites were prime for remote telemetry
and control. In fact, this was the ultimate
goal for Pennaco.

Starting from scratch on the fields in
Wyoming allowed Pennaco to make
long-term plans that included remote
operation and data collection. Each of the
RTU units is fitted with a radio and fed
through a repeater system to a host in
(fT;iIIette. The host polls the RTU units on

c?1ourly intervals to keep the field opera

rs and staff in Denver informed of
Operation and production variables. The
automation allows Pennaco to capitalize
n limited personnel in the field, and

te?nables data to flow seamlessly through
e the larger accounting and reporting

r]mainframe in Denver.
Pennaco worked with the RTU manu

$3cturer to develop a coalbed methane

fiost software system that would support
perations. The long-term project has
eveloped into more of a partnership
between Pennaco and ABB/Totalflow.
his partnership would produce a modi
ed version of the ABB/Ivision SCADA

€Software that is especially adapted to

CBM production. Pennaco had specific

ddeas on the approach for the software.

originally done with a traditional mechan acquisition (SCADA) host software, andg,.h of the well operators was to remote
ical round chart recorder. Pennaco, detecommunications solutions.

mined to leapfrog tradition, developed a The decision was made by Pennaco

:% access, monitor, collect, and even
ake operational changes in their own

totally electronic metering system. TheProduction Manager Kevin Kilstrom t0\ya|lhead locations. The operator is ulti
primary element in the gas metering-syamove measurement to the Wellheadmatmy responsible for the pumping and

tem is a V-cone, which allows for a shortwhere it had previously been done

aﬁ)roduction of his own sites, and the

er, straight run of pipe at the measuremenentralized meter buildings, oftengcapa system provides for this mode
point. This is important in the coalbedreferred to as “pods.” The wellheadyf gperation.
methane application because the wellheagpplicationrequires the instrumentation  The operator logs in over a phone line,
is very compact. Producers are bringin¢p be placed under the frost box or in thgyternet connection or (soon) truck-
the casing to the surface under a smaNalk-in meter house. The chosen RTU igyounted radio using a laptop personal
(approximately four square-foot) frostable to read outputs from the level transcomputer. Once logged in, each operator
box. With only four feet of horizontal mitter, water meter, absolute pressure @fan monitor sites in his area and is able to
pipe run, the piping then goes immediatewellhead casing, gas temperature, diffeinake knowledgeable decisions on where
ly back down into the ground. This makegntial from the flow element, record theproblems and opportunities are. The
for a very compact gas and water metehourly data for 35 days, and execute-Corpperator can make changes remotely
ing application. The flowing gas helpstrol algorithms. The RTU also has a serithrough the SCADA system that may
keep the temperature in the box aboval link to the VFD for MODBUS™ increase gas production or simply moni
freezing, which then helps to keep theommunication between the two, andor the site for problems. Operators are
water lines from freezing when the well isstorage of data from that device. able to schedule site visits to more -effi
not pumping water. . ciently maintain each well site.

With the gas lines only coming out ofttomation The ultimate goal is to efficiently uti
the ground for a few feet, the temperature The inherent need to operate thesize available operators as Pennaco
of the methane gas is kept constant. If theells as efficiently as possible led to théorings more wells on line. With the
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increased use of these techniques, opemaithout a hitch, the automation systen
tors that were once responsible for 5and SCADA software have exceede(

J.P. MORGAN is a project engi
neer in the Totalflow product grou

wells before the automation system waexpectations. When there was a snag, thewithin ABB Inc. Morgan has worke

put into place can now manage doubleompany was able to work through it
and even triple that number of wells.  quickly, maintaining focus on achieving
While Pennaco cannot say it went ofthe corporate production goals. 0

as a project engineer since joinin
the group in 1988. He holds a B.$.
in electrical engineering technolog
from Oklahoma State University.




