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Energy

coal mine gas as energy source

Coal mine degasification was originally developed to improve worker safety in the mines. If not captured, the methane-laden
mine air is vented to the atmosphere by exhaust fans. In recent years, international studies have determined that 30% to 40%
of all coal mines produce gas that can be effectively used for power generation with gas engines.

creation of coal mine gas

Coal mine gas (firedamp) is a problematic phenomenon associated with pit coal mining, as the gas can form explosive mixtures together with air. The main
component of the primary coal seam gas is methane in a concentration of 90% to 95%; the gas develops during the geochemical conversion of organic sub-
stances to coal (carbonization). Coal seam gas is present both as liberated gas in fissures, faults and pores and as adsorbed gas on the inner surface of the
coal and neighboring rock.

three different types of coal mine gas

- primary coal seam gas from unmined - coal mine gas from active mining - coal mine gas from abandoned mines
coal beds (Coal Bed Methane/CBM) (Coal Mine Methane/CMM) (Abandoned Mine Methane/AMM)
CBM consists of over 90% methane and can be CMM, a methane/air mixture released during coal Even after coal mines are shut down, coal mine
harvested independently of coal mining in some mining, must be ventilated for safety reasons. CMM  gas continues to be released. Coal mine gas from
locations. The gas composition is normally typically has an oxygen content of 5% to 12%. The  abandoned mines typically contains no oxygen,
stable, meaning that the gas can be fed directly methane content ranges from 25% to 60%. and its composition changes slowly. The methane
into the natural gas network or a gas engine. However, the methane/air proportion can change content ranges from 60% to 80%.

suddenly, thus complicating its use in gas engines.

the Jenbacher concept

The composition of CBM and AMM presents no technical difficulties for combustion in gas engines. Although the sudden
changes in the composition of coal mine gas from active mining (CMM) put greater demands on engine design. GE offers
specially modified gas engines that make efficient use of this gas for power generation.

The electrical energy generated can be used in the coal mine
to meet electricity requirements or fed into the public 7 Exhoust gas
power grid. The thermal energy can be used for heating
purposes on site or fed into a district heating system.
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advantages
- Alternative disposal of a problem gas while simultaneously
harnessing it as an energy source

- Extreme profitability with overall efficiency of up to 90%,
in the case of combined heat and power, and 43.4% in the
case of power generation alone

- Smooth operation despite fluctuations in gas pressure
and methane content and impurities in the gas

- Depending on gas composition, full output down to the
lowest calorific values with 25% methane content

- Avoiding liberation of methane into the atmosphere, which
has 21 times the global warming potential of CO,

our competence

The first Jenbacher systems using coal mine gas were installed
in Germany and Great Britain in the mid-1980s. Today, nearly
100 units, with a total electrical output of more than 200 MW, run
on coal mine methane worldwide.

These plants generate about 1.5 million MW-hours of electricity a year - enough
to supply about 430,000 EU homes. Generating this amount of electrical power with

coal mine gas could save approximately 367 million cubic meters of natural gas a year.

In addition, using coal mine gas in Jenbacher engines can reduce the release of methane into the
atmosphere by about 85% compared to venting the gas, which corresponds to CO, savings of about
30,000 to 40,000 tons per year and MWel.

Due to their cost-effectiveness, high output and measurable benefits to the environment, Jenbacher coal mine gas engines
have been certified as GE “ecomagination” product by an independent agency. Ecomagination is a GE commitment
(www.ge.com/ecomagination) to use and develop new technologies to help customers around the world meet escalating
environmental challenges.
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GE's Jenbacher gas engine division is one of the world's leading manufacturers
of gas-fueled reciprocating engines, packaged generator sets and cogeneration
units for power generation. It is one of the only companies in the world focusing
exclusively on gas engine technology.

GE's Jenbacher gas engines range in power from 0.25 to 3 MW and run on
either natural gas or a variety of other gases (e.g., biogas, landfill gas, coal mine
gas, sewage gas, combustible industrial waste gases).

A broad range of commercial, industrial, and municipal customers use Jenbacher
products for on-site generation of power, heat, and cooling. Patented combustion
systems, engine controls, and monitoring enable its power generation plants to
meet all relevant international emission standards, while offering high levels of
efficiency, durability, and reliability.

GE's Jenbacher product team has its headquarters, production facilities, and
1,200 of its more than 1,400 worldwide employees in Jenbach, Austria.

for more information on Jenbacher gas engines

Austria (Headquarters)
Achenseestrale 1-3
A-6200 Jenbach

T +43 5244 600-0

F +43 5244 600-527
jenbacher.info@ge.com
www.gejenbacher.com

China

8 Floor, The Lee Gardens

33 Hysan Avenue Causeway Bay
Hong Kong

T+852 2100 6976

F +852 2100 6630
jenbacher.asiapacific@ge.com

Denmark

Industrivej 19

DK-8881 Thorsg

T +45 86966788

F +45 86967072
jenbacherscandinavic@ge.com

Germany

Amselstral3e 28

D-68307 Mannheim

T+49 621 77094-0

F+49 621 77094-70
jenbacher.germany@ge.com

Hungary

Kisrét Gt 1

H-2112 Veresegyhdz

T +36 2858 7376

F+36 2858 7491
jenbacherhungary@ge.com

Italy

Via Crocioni, 46/H
I-37012 Bussolengo (VR)
T+39 0456760211
F+39 045 6766322
jenbacher.italy@ge.com

North America

5244 North Sam Houston Pkwy E.
Houston, TX 77032

T+1832 2955600

F+1281 4429994
jenbacherus@ge.com

Spain and Portugal

Avda. del Camino de lo Cortao, 34 - Nave 8
E-28700 San Sebastidn de los Reyes (Madrid)
T +34 916586800

F+34 916522616
jenbacher.iberica@ge.com
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The Netherlands
Stationspark 750

NL-3364 DA Sliedrecht

T +31 184 495222

F+31 184 415440
jenbacher.netherlands@ge.com

United Arab Emirates

City Tower Il, Sheikh Zayed Road
P.O. Box 11549, Dubai

T+971 43131486

F+971 4 3131586
jenbacher.middleeast@ge.com
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