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Application and Challenges

= Coal Bed Methane

= Geosteering 3 - 6 ft thick
zones

= Multilateral fishbone wells
with open hole sidetracks

= Up-dip



Coal Bed Methane overview

Typically, shallow (1,000 - 4,000 ft TVD)
Shorter laterals (often 2,500-5,000 ft)

Drilling Conditions
— Lateral 6 1/8" hole size
— Avg ROP ~75 ft/hr.
— Highly cleated and prone to coal sloughing

— 1/10% compressive strength of West Texas
Shale

At the bit measurements are critical to
landing and staying in zone.

TG 5 s o T
"’f';(!..ljg,y,zftan 5 / Sea of Japan
1 3 k. b in, (East Sea)
[ China o South Korea  JaPan
A > 05
nistan E\J/»:(E“& o
J E S
Pakistant. » (?v-\ 3 4 ~../EastChina Sea
Y| e ARR or
7o . NePabg o AR
N bl BR.@‘ML-I}L é
e Ty e /e .
GJ i India w_Bj dMyanmar
Y MH e Y o0 (Bu"?a)ﬁ 3y Philippine Sea
7 TSN e
/ < Thailand,
KA, Al Bay of Bengal >
1Sea ez Vietnam Philippines
b ulfof ~ kR
KL Thailand
Laccadive Sea .
Malaysia j
o <
Indonesia
Banda Sea Papua New.
Arafura Sea Guinea
- NT Coral Sea
Indian
Ocean ' : QLo
Australia
WA
SA
NSW
Great
Australian -
Bight vic

M International Association
Of Directional Drilling



INBS Solution

EM Short hop

CCCCeeee

MWD

= Total Length ~33"
= Measurements:

— Cont Inc at Bit —
— Azi GR B f‘“‘_‘“ .
— Azi Res optional T >

= Short hop hard wired receiver to MWD

= Hop distance up to 70+ feet

= 4 Quadrant in RT o 4,

= 16 sector in RM ORI |G NI
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Challenges - Data Transmission

* GR Decoding: Developed data compression to
improve the rate at which RT GR was decoded
at surface

* Improved Resolution: Improved resolution from
1 APl to 0.25 API for RT data



Results

Total Wells: 58

Total Footage: 841k ft

95+% in zone

0 NPT in last 14 months e ‘

Longest tri lateral drilled: '~ =
16,702 ft = -ttt

| |
|
!
i
f
% %Y
'x N
\\ .x‘ ! J ‘
\
| : §
_“E \ ‘.‘ ' | .'.'. | ‘/



US applications

= GeoSteering i

— Landing a curve

— Reduce tortuosity
— Smoother wellbore for casing

= GeoStopping

N®Y Vector™ Series 55 Drilling Motor
NOY PowerShift™ Downhole Adj Motor

/o N8Y  VectorZIEL™ Rotary Steerable Tool

— Casing point detection § : 3

— Coring point detection 2 f |! % £
= Vibration measurements { I : ;

— At bit vibration measurements i3 : I | 3
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