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Project Background
HMEBR

e First started by lllinois Methane in 2002
and was shutdown for financial reasons In

2004
20024F HAFEFR F AT K&, 2004FRHMBURHEZIE.

« DTE Methane Resources purchased from
lllinois Methane in 2004, modified the
facilities, and restarted the project in

March 2005

20044EDTE {2 IR A 5] WNEFE R B fe A 5 WL %3 E , #ﬁ&
WIHAT 71848, =M E T20054E3H EHrE 3.
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Project Background

THE R

e The Mines 7 3
— The mines in the project range in depth from approximately 100
to 200 meters.

i H 7 FHIRE 2181002200k

— AII project mines are shaft mines and most are tightly sealed
from the atmosphere.

i?lﬁﬁﬂﬁﬁ?ﬁﬂ“#%ﬁ%ﬁﬁk# 1 HRZ My FHE, S5IFERA

— Mine abandonment dates range from 1926 to 1996.

B RS H M 19265E 219964
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Project B"ackground
HMEBR

e The Minesy #:

— The average gas composition is 72% methane, 20% nitrogen and 8%
carbon dioxide.

SRR BRI BN T2% I B e,  20%HIESAI8 %6 I ALK .

— The pressure in the mines prior to production ranged from 6.9 kpa to
106.2 kpa above atmospheric (1 psig to 15.4 psig) averaging 71.7 kpa
(10.4 psig),

BN 1 E /76 B 6.9kpaF106.2kpa ( 1psig®|15.4psig ) , FIME
N71.7kpa (10.4psig)
— The average mined coal seam thickness is 2.5 meters (8.3 feet)

SEHFRIEERE ~N2.5K (8.38R)
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Project B"ackground
HMHE R

e The Mines w3

— The wells in each mine were found to be In
pressure communication with each other
A BT FHZ BB E A #R R A E A -

— Some mines were found to be In pressure

communication with each other
— ey 552 18] B Rt R4 AR A .
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OUTREACH PROGRAM
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Project B"ackground
i=his

e Risks X

— Mines are water flooded. BEH # 7K .
— Low pressure (leakage or historical venting).

RE (HERERPD SEHt<)
— Well location (roof collapse or tight seals).
T HAE (BTPHREE R AR
— Air inflow (gas quality issue).
FZRWMA CRERERZ)
— Recharge rate of methane limits production rate.
FH e e 25 2R R A1) A 7 i
— Dirilling into coal pillars.

BRI

1.8, EPA
Coalbed Methane
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Operations: Wells
s Y

e Metering runs consist of either venturi tubes or orifice
runs

NEAFE R ERADELT
 Meters are read monthly & A # <3470 =
o Quarterly calibration checks SZFEFAS#HITRERE
e Quarterly gas sampling &Z=E & <7 SR

 Well headers to field stations are HDPE #4583z 3k i E 78
MREEERLKE

14
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Operations: Wells
s Y

e Drilled using truck-mounted rigs commonly used for coring of coal
exploration wells

5 FH B F B R ) R BB AL AT B AL

« Blowout preventers are necessary 5% B 17 b H

e Casing program &%

— 8-5/8 inch (219 mm) surface casing

8-5/8%i~f ( 219%K) REEY

— 5-1/2 inch (140 mm) production casing cemented to surface

5-1/2%~F ( 14022K) KEBALHME A F=EE

— Case to within 50 feet (15.2 m) of mine void
R BAFS0ER (15.2K) KF H4t
—  Drill into mine with a 4-3/4 inch (121 mm) bit

FH4-3/4%~F (121Z2K) KIESHLEE3ER I+

15
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Operations: Field Compressor Stations

B 5 Es g vk B AR

« Wells connected to individual field stations via HDPE pipelines
VAT B R AE EERD B I R

« Standard infrastructure at each field station includes suction scrubber,
compressor-gas engine skid, discharge scrubber, and metering

ﬁ%ﬁ%ﬁ%h@%ﬁ&%@%%AﬁﬁﬁﬁuEﬁWﬁ%Eﬁ%ﬁmm
Lok AR

« Compression equipment comprises oil-flooded rotary screw compressors
driven by gas engines operating on coal mine methane

i 48 e & B4 B SR SR ShLIR B B0 i L S BE e MR AT IR 48 AL
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Operations: Field Compressor Stations
B 41 P 4 A

Gas compression capacities vary from 100 Mscf/d (2832 m3/d) to 1700
Mscf/d (48140 m3/d)

S E4E8 71100 Mscf / d ( 283232 52K/ d ) F]1700Mscf / d
(48140m3/ d ) A&

40 to 400 BHP (29.8 to 298 kW); six stations total

40F400BHP ( 29.82298TF L) ;FL64uh R

Nominal design compressor operating range is -3 psig (80 kPa) intake up to
170 (1274 kPa) psig discharge pressures

HEEEYLT/EVEERZ-3 psig (80F1H) , MARAIAL70 ( 1274F1H)
psigHEBUE 71
Two full-time field operators Pi4~4-ER B 4 1E

Gas accumulator bottles are installed to obtain a weighted average gas
composition

ZIREE IR ARSF B2 A8 i 3
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OUTREACH PROGRAM

Operations: Gathering Pipeline

B ERE

 Twenty-nine (29) miles (47 km) of 8-inch (203 mm) diameter carbon steel, internally
coated pipeline

200 E (47AE) WERNSHER (203%2XK) WFENERENRNEE
 Maximum operating pressure of 720 psig (5067 kPa)

B RK#EE /128 720psig (506 7kpa)
« Capacity up to 14000 Mscf/d (396443 m3/d)

A BIEZF14000Mscf/d (396443 m3/d)

» Typical operating pressures range from 130 to 140 psig (998 to 1067 kPa) at the
beginning of the pipeline to about 90 psig (722 kPa) at the processing plant

BRI AR IR /Y B MRS 46 #1308 140 psig  ( 998ZF1067TH) I THHIZ90
psig ( 722FHH)

* Quarterly Batch inhibition schedule for corrosion protection

e Z= AL IR TR)R DL T8 b R
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Operations: Gas Processing Plant

SR BRAE

« Inlet Gas Quality #HS &
Methane: 74% FF%275%
Nitrogen: 18% %.18%
Carbon Dioxide: 8% & 4LHx8%
Oxygen: 0.1% &<0.1%
Hydrogen Sulfide: Trace to 5 ppm #iftE: & E5ppm
Heating Value (HHV): 750 Btu/scf (28 MJ/m?3)
E#HJE: 750Btu/scf(28MJI/m?)

19
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Operations: Gas Processing Plant

SN #4E

Inlet Gas Volumes #S&

Design: 12500 Mscf/d (353957 m3/d)
#it: 12500 Mscf/d (353957 m3/d)

Current Rates: 4000 to 6000 Mscf/d (113270 to 169904 m?3/d)
HET#Zi8: 4000 to 6000 Mscf/d (113270 to 169904 m3/d)

Plant Design & Construction: T.J ¥l 5Hi T

B?E'T)BCCK Engineering (Midland, TX) BCCK TR AR CKEE, E£EAER
Four full-time Operators (24/7 coverage)/Y&Z 4R T AN (24 | TEZER)

One full-time Facility Manager —44 2 BR #% & & 3

20
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Project Performance
T B AT IR
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Project Performance
T AT B

Cumulative Gas, Mcf

9,000,000

8,000,000

i

7,000,000 /

6,000,000 /
5,000,000 /

4,000,000 /
3,000,000 /

2,000,000

1,000,000

9/1/2002 3/20/2003 10/6/2003 4/23/2004 11/9/2004 5/28/200512/14/2005 7/2/2006 1/18/2007 8/6/2007 2/22/2008

1.8, EPA
Coalbed Methane

OUTREACH PROGRAM

22



DTE Energy

RUBY CANYON ENGINEERING Coalbed Methane

Estimating Reserves
Bt it

* Build a conceptual numerical model for Computational Fluid
Dynamics simulation for each mine.

NEANY HRL— MR SBUERE DU E A3 715

« Each model is based on: 4 /MEZ R & .
— Known information 241/ &
— Estimated information {5 &5 &

23
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Known Information

ERfER

e Pressure In the void area zmmsE 4

o Mine size w3
e Gas production and pressure history

SEEFRES TR

24
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Estimated information
HERE R

* Volume of coal in contact with void based on stratigraphic column
TRAE b EAES A A = R AR R E R &

« Permeability of coal and void} i35 3% 14 71 23 BR T AR

« Adsorption isotherm W [ft&5i5 28

« Sorption time W ff B [E]

« Initial assumption that the mine is not flooded BAJE &N FH A4 #E

25
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OUTREACH PROGRAM

Areal View of a Conceptual Abandoned Mine Model

BRI R KRR I AL A

Sl Abandoned Mine Model Template
Genenc

i
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Estimating Reserves
fEEE R

« Model calibration &Rz #E
— The model's gas production rate is forced to match actual data.
SRR R RAR S RN 5 LR e AH L .
— Flowing wellhead pressure is predicted by the model
ks MY Spapt bR - Kith g
— The model's permeability and volume parameters are modified within
limits to match measured wellhead pressure data

GZEA R ZERNERSHE—EBLENHETBE, DRFaNERHFD
i (i

27
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Initial Pressure Matchuwzz s

Sl Abandoned Mine Model Template
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Final Pressure Match
R&ESIULE

Sl Abandoned Mine Model Template
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Gas Rate SC (ft3/day)

DTE Energy

= DTE Methane Resources
=
ENGINEERING
History Match After 5 Years
54F J5 B 52 UL
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Expected Ultimate Recovery, Filit & & KR

Mine 3 Mcf Million m3=
JiSLTAK
OBC #8 940,982 26.6
OBC #14 2,436,243 69.0
OBC #15 378,499 10.7
OBC #19 217,552 6.2
OBC #21 2,490,489 70.5
OBC #22 1,340,187 38.0
OBC #24 2,356,221 66.7
OBC #26 3,605,208 102.1
Orient #1 741,098 21.0
OBC #25 485,592 13.8
OBC #27 140,854 4.0 31
15 122 O2A N20
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Lessons LearnedZ %2l

Adequate resource evaluation is essential to avoid over-sizing facilities
NSRBI R, T8RRI RIEIFA LA DR
All gas processing technologies should be considered

TR S E S RN % BN

Monitoring production volumes, wellhead pressures and gas composition is
essential for reserves analysis

WRAEF=E . H ORISR 3 T8 B 0 R i 2 A AT 2> |
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| essons Learned
R

* Reservoir models need to be updated periodically to adequately account for
long-term recharge rates

KERMBEEHER, URSEBKPt AR

 Well location selection requires detailed evaluation of mine maps
B HIk it FFEXTY HHh B 31T R A

« Performance risk based on flooding and/or compartmentalization needs to
be taken into account

WA IR B8 B TP R A BB B T BT 5 R RIAT A X

33



DTE Energy

RUBY CANYON ENGINEERING Coalbed Methane

Thank you ¥

Ronald C Collings
Ruby Canyon Engineering Inc
743 Horizon Ct, Ste 385
Grand Junction CO 81506 U.S.A.
+1-970-241-9298 Grand Junction Office
+1-303-953-8641 Direct Line
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Definitions and Conversions
5 X 5L

kPa: kilo Pascal

kpa: T

psig: pounds per square inch gauge
psig: BT ¥~

Mscf/d: thousand standard cubic feet per day
Msxf/d: FHrtEL T RERGR

« BHP: break horsepower & /j

e KkW: kilowatts L

« BTU: British thermal unit Z& E #& #A1
« scf: standard cubic foot Fr#E Iz FER
« ppm: parts per millionE F 42—

e 1psi=6.9kPa

e 1 acre =0.4047 hectare

e 1 Mscf=28.3m3
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