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Mallik Gas Hydrate Production Research Well Project

moctre SClence Program in Japan

1. Petrophysical Properties JAPEX/JINOC-TRC
2. Biostratigraphy: JAPEX/Niigata Univ

3. Geochemistry

3.1) . JAPEX

3.2) JAPEX

3.3) JAPEX

3.4) AlIST (GSJ)

4. Microbiology: JAMSTEC

5. Gas Hydrate Characteristics

5.1) JAPEX

5.2) AIST (HNIRI)

5.3) Tokyo Univ/ JOE/ JAPEX
5.4) JAPEX

5.5) JAPEX

5.6) Tokyo University

5.7) Osaka Gas

5.8) JNOC/Tokyo Gas
5.9) JNOC/JAPEX

5.10) JNOC/JAPEX/Kyoto Univ/JG
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Saturation Measurements
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DISSOCIatIOH Measurements




Sonic Velocity Measurements




Pore Water Squeezer
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1?ﬁg up & cool mud

DAYSvsDEPTH
Japex/JNOC/GSC et al Mallik 5L-38

=rorill 444 5 mm hole from 20 to 117 3
“Run & cement 346.1 mm casing

E=Drill 311.2
:::‘1%—

mm hole from 117 to 687 m
=E-Log. Stuck tool

Recover logging tools. Wait on weathex
“Wiper trip. Run 244.5 mm casing. Blend cement & cement
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mm hole from 687 to 876
R‘\
Cut cores from 876 to 1151 M
Recover core with wireline

eaS|ng Top jOb cement Lay down drill pipe. Nipple up BOP
Drlll 222. 2

-Open 159 mm hole to 222.2 mm hole
from 876 to 1151 m.

to 1166 m
SPUD 23:00 hrs Jan. 25, 2002

T.D. 03:45 hrsFeb. 20, 2002

Drill 222.2 mm héiez

+-—Open hole Log Run 177.8 mm casing & fiber
,opt!cs cablel Cementlca3|ng Cased hole
Log. Flow test. Thermal Test._CooI mu
’ Log. Set bridge plug. Nipple dowr
Rigreleased 12:00 Mar. 14, 2002 | |
30 35 40
DAYSFROM SPUD

45



Sampled at Well site and IRC

no. plan
GH cores pressured core 50 41
liquid Nitrogen 10 0
Saturation measurements GH core 20 16
Gas sample from above  gas cylinder 16
Headspace gas 24 47
Microbiology sample 23

Ordinary core  organic matter 100
Formation water vial 300
Dissociation experiments, Sonic velocity measurements
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Common Occurrence of Pore-Space Hydrate

= 913.7m: Biggest Form of Pore-Space Hydrate
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904 : Common Occurrence of Pore-Space Hydrate 913.7m: Biggest Form of Pore-Space Hydrate
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JNOC-TRC

K.B.: 4.6m from G.L.
G.L:1m

20" Conductor
17-1/2" Hole

13-3/8" CSG
Shoe@116m

12-1/4" Hole

9-5/8" CSG |

Shoe@676m

8-3/4" Hole

Permafrost Logging
Feb. 3 - 4, 2002

D/ 687m

A

TLD-MCFL-
HRLA-CNL-GR

Coring
Feh.12-18, 2002

885m

1151m

Py 24/110'6 WEN LOTOING g

Cased Hole Logging
Feh. 25-26, 2002

Hydrate Logging
Febh. 20- 22, 2002
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AITH-TLD-MCFL-
HRLA-CNL-GR-EPT

-
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GPIT-FMI-GR

CMR-HNGS-EMS

GPIT-DSI-HNGS-EMS

RST-GR

A

JB-GR-CCL, CBL-GR-CCL, Gyro

RST-GR-CCL




Gas Hydrate Characterization
JNOC/JAPEX X-ray CT, NMR, Petrophysical Property
AIST(HNIRI) L aser/Raman
JAPEX/Tokyo Univ Dissociation Experiment
Tokyo Gas Dissociation Rate
Osaka Gas Physical Properti

Sedimentol ogy

X-hole Tomography
Gas Hydrate Core Well Log Data

Science Program Japan

*exclusive of ICDP
Petrophysical Properties :
APEX . Production
: JNOC/JAPEX
Microbiology Geochemistry Modeling
JAMSTEC JAPEX
Tokyo Univ JAPEX

Biog;ratigraphy AIST (GSJ) JOE/Tokyo Univ

JAPEX/Niigata Univ
Dinoflage ate
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Relations between carbon 1sotope and methane content
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X CT

NMR Laser-Raman
X CT
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Samples to Japan

(1) Petrophysical property  ordinary core
(2) Paleontology headspace sample
(3) Geochemistry
Organic geochemistry headspace sample
Gas geochemistry headspace sample
Inorganic geochemistry  ordinary core (formation water)
| sotope geochemistry headspace sample
Sediment geochemistry  ordinary core
(4) Microbiology microbiology sample

(5) Gas hydrate measurement
X-ray CT INOC/JAPEX
NMR GH core JAPEX
Laser-Raman, XRD GH core AIST(HNIRI)
Dissociation modeling ~ GH core Tokyo Univ/JAPEX
Physical property GH core Osaka Gas
Formation/dissociation kinetics. GH core Tokyo Gas
Petrophysical property  GH core JAPEX/INOC
Gas geochemistry gas sample JAPEX
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Occurrences of Natural Gas Hydrates

1 meter

Sea Surface

Sea Floor

I Zone.
BGHSZ BSR

free-gas

Not to Scae
GHSZ :. unconsdli dated sediments in GHSZ

Gas Hydrate Occurrences
pore-specehydrate 2822 (issaminaed hydrate

<T0mm (intercomected, small -5 zed) 1~50 mm
platy hydrate & rodue
>10 mmthick >50 mm

layered messive hydrate? /| \  veirvdyke
> mmthick
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Mercury Porosity %
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Pore-Size Distribution
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Cumulative Pore Volume (mm3/g)

Pore-Size Distribution
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MALLIK 2L-38 MALLIK 5L-38

JAPEX CANADA JAPEX JNOC GSC ET AL
O O
KB =8.4 mtr amsl KB =5.6 mtr amsl|
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Kugmalit Seq
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Complated

Completed
TD: 1150 mtr TD: 355.4 mtr
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