ISSN 1738-3935
New & Renewable Energy 2016. 9 Vol. 12, No. 3 http://dx.doi.org/10.7849/ksnre.2016.9.12.3.104

& dick for updates

@ CrossMark [2016-9-GH—-014]

Fe|Li2t 7tA Slo|=2|0|E Bt 7HE

Byong—Jae Ryu”*

Received 29 June 2016 Revised 5 July 2016 Accepted 6 July 2016

ABSTRACT Gas hydrate project in Korea was initiated by Korea Institute of Geoscience and Mineral Resources (KIGAM) in 1996.
To understand the potential of gas hydrate presence in the Ulleung Basin, East Sea, KIGAM collected the geophysical data and
sediment samples in the southwestern part of the basin from 1997 to 1999. Bottom simulating reflector firstly was identified from the
seismic data acquired in 2008. Regional geophysical surveys and geological studies have been also carried out by KIGAM from 2000
to 2004. KNOC also collected seismic data from 2001 to 2003. Based on the results from these preliminary researches, “Korean
National Gas Hydrate Program” was launched in 2005. The program has been supported by the government, and carried out by
KIGAM, KNOC and KOGAS under the management of Gas Hydrate R&D Organization. The program has undertaken geophysical
survey programs and coring for the identification of gas hydrate occurrences, the assessment of gas hydrate resources in the basin,
development of optimum production technology, environmental impact studies, and test production. The gas hydrate test production
which originally was planned to be performed in 2015, is postponed to study further for safer and more successful testing. Currently,
the second national program is being planned.

Key words Gas hydrate(7} 2~ 3}o] Ed| o] E), Clathrate(Z & 28] o] E), Ulleung Basin(& 28 A]), Seismic data(gtA] 1} 2} &),
Bottom simulating reflector(3f] 4] H X1} HEAFH), KNOC(3H=t 4] -§-FAl), KOGAS(3H= 7 A FAD)

Nomenclature subscript
UBGHI1 : The First Ulleung Basin Gas Hydrate Drilling mbsf : meter below sea-floor
Expedition mbsl : meter below sea-level

UBGH?2 : The Second Ulleung Basin Gas Hydrate Drilling
Expedition
PROD : Portable Remotely Operated Dril 1. M2

LWD :Logging-While-Drilling
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Fig. 1. Location of study area for 1997~1999 gas hydrate
project
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Table 2. Acquisition parameters of seismic data collected
from 2000 to 2004

Table 1, Summary of seismic lines and piston cores collected
from 2000 to 2004
Amount of Ar;ount e No. of No. of
A D MC .
SC seismic seismic data retrieved analyzed
Year | data (L—km) (L—m) piston cores | samples
[No. of [No. of [water depth | [cores]
sequences] caslErozs] mbsl]
92000 1,753,1570 2,511,1875 16 422
[21] [29] [846~1,868] [4]
9001 1,644.9875 | 2,271,2325 4 363
[19]) [30] [790 ~2,147] [4]
9002 2,158,9250 | 2,650,0250 7 436
[22] [31] [1,233~2,174] [7]
9003 2,404,4000 | 2,404,4000 5 497
[32] [32] [1,197~2,179] (5]
92004 2,529,5500 | 2,529,5500 5 651
[24] [24] [2,283~2,450] (5]
Total 10,491,0195 | 12,366,3950 37 2,369
[118] [146] [790~2,450] [25]
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Fig. 3. Gas hydrates recovered from piston core (07GHP—10C)
collected in 2007
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Fig. 4. 2D seismic track lines in 2005 and 3D seismic survey
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Table 3. Acquisition parameters of 3D multi—channel seismic
data collected since 2005

= 2006 | 2008 2012 2014
Parameter
Area (km?) 400 300 192,64 45
[km] [16 X 25] | [12 X 25] | [17.2}11.2] | [9X 0.5]
fach streamer |4 0 |4 09 5,000 2,400
length (m)
No. of
channels/ 240 320 400 192
streamer
Streamer
: 100 100 100 100
separation (m)
No. of cables 2 2 6 2
No. of sources 2 2 2 2
. | 125m | 125m | 6.25m | 6.25m
B1>1<1 size (11'n11;16 » y « «
Crossnel 95 m | 25m %5 m %5 m
No. of folds 30 30 40 24
Sourc(‘:i"n‘g;’lume 1,035 | 1,060 |3.460/4.100 | 1,254
Source pressure| o 1y | 9 000 2,000 2,000
(psi)
Record length 7 5 7 7
(sec)
Sample rate 1 1 1 1
(ms)
Shot point 25.0 | 25.0 95.0 95.0

interval (m)
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Fig. 6. Survey areas and track lines of OBS seismic survey
from 2005 to 2007
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Table 4. Summary of retrieved cores and analytical items

since 2005
No. of retrieved
Year T\gf)e and [analyzed] ltems of analysis
corer cores (water ¥
depth: mbsl)
— Sedimentary facies
6 16] — Water content of sediment
2005 | PC (600~1.980) - TOC, TC, TN, TS, §°C, 6N
’ — XRD, Head—space gas
— Interstitial water, Microfossil
— Sedimentary facies
PC 5[5) — Head—space gas
(1,700~1,800) — Interstitial water, Microfossil
2006 — Interstitial water
PU 31[3] — Water content of sediment
(1,600~1,750) | —TOC, TC, TN, TS, §°C, 6N
— Microfossil
— Sedimentary facies
12 [10] - TOC, TC, TN, TS, §°C, §“N
PC — XRD, Authigenic carbonate
(912~2,144)
2007 — Head—space gas
— Interstitial water, Microfossil
17 [-] _
PU (1,360~2,093)
— Sedimentary facies
— Grain size, water content & porosity
of sediment
o 12 [12] - TOC, TC, TN, TS, §%C, 6N
(967~2,149) — MSCL (for 3 cores)
2009 — Head—space gas, DET
— Interstitial water, Microfossil
— Residual methane concentration
MC 77 — Interstitial water
(915~2,140) — DET, Microbiology
6 (6] — Sedimentary facies
PC (2.164) — XRD, Head—space gas
’ — Interstitial water
2013 — Major, trace & RE elements
MG 6 [6] - TOC, TC, TN, TS
(2,148~2,164) — Head—space gas
— Interstitial water, 5Pb
— Sedimentary facies
— Grain size, water content & porosity
PC 11 [11] of sediment
(492~2,166) — Physical property of sediment
— Head—space gas, XRF
2014 — Interstitial water
— Major, trace & RE elements
MC 12 [12] — XRD, TOC, TC, TN, TS
(500~2,167) — Head—space gas
— Interstitial water, 6Pb
— Sedimentary facies, XRF
— Physical property of sediment
o 9 [9] - TOC, TC, TN,TS, §°C, 6N
(2,164) — Head—space gas
— Interstitial water
2015 — C—age dating using foraminifera
— Major, trace & RE elements
e 4 (4] - TOC, TC, TN, TS
(2,156~2,165) — Head—space gas
— Interstitial water

XRD: X—-Ray Diffraction, RE: Rare Earth, XRF: X—Ray Flourescence
Spectrometry, MSCL: Multi—Sensor Core Logger, DET: Diffusive Equilibrium
in Thin Films



Table 5. Summary of PROD holes™"

Location of drill sites WD D
Latitude Longitude | (mbsl) | (mbsf)
05—-GHDP-1 | 35°40'08,986" | 130°39'27.677" | 1,005 | 16,51
05—-GHDP-2 | 35°52'27.603" | 130°39'07.552" | 1,378 | 24.90
05—GHDP-3 | 35°57'27.706” | 130°39'52.474” | 1,480 | 33,43
05—-GHDP—4 | 85°57'03,347" | 130°49'20.653" | 1,543 | 41,00
05—GHDP-5 | 35°49'38.111” | 130°29'30,474" | 1,359 | 24.47

mbsf: meter below sea—floor, WD: water depth, TD: termination
depth
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Table 6, Summary of UBGH1 holes'®”

Hole No. Purpose wp"” (mbs)
D (mbsf) cp?
UB%E}(;?A' LWD & Pilot hole 1444.0
UB%Z‘?A’ LWD & Pilot hole 1841.4
UBGHI-045, Coring & In—situ testing 1841.4

719
UBGJIZZ;?ZIC Coring & In—situ testing 1841.4
Ung;O; A LWD & Pilot hole 2,099.1
UBGZI;;O %E, Coring & In—situ testing 2,099.1
UBGJ};;S%’ Coring, In—situ testing & WL |  2,099.1
UB%E?QA' LWD & Pilot hole 2077.0
UBC;I;ZOB’ Coring & In—situ testing 2077.0
UB((;EZ?A’ LWD & Pilot hole 1356.3

TD: termination depth, WD: water depth

@ Corrected to mean sea level

® Attached to ROV and/or seabed frame

“ Based on surface measurement value presented in LWD report
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Table 7. Proposed and suggested UBGH2 drilling sites!™”

No, of No, of
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slope
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Group | -2 . . 4 -
I strata in monocline 17 6
3 BSR crosscutting dipping 5 9
strata in anticline
4 BSR & strgng positive 5 9
amplitude in GHSZ

Columnar zones of
G 11 3 3
roup amplitude blanking

Acoustic blanking in the

G 11T 2 1
ouPE Gasy
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with amplitude blanking &
G v 3 2
roup columnar structure in 2008
3D seismic data coverage
TOTAL 25 12

— sites in turbidite/hemipelagic facies: 15 (9)

— sites in debris flow facies: 2 (1)

— sites in turbidite and debris flow intercalated facies: 8 (2)
* Number in brackets above: number of top 12 sites
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Table 8. Summary of UBGH2 holes™
7
Hole Purpose Me?/s;red BBSSS/Z o
(mbsi) Depth (mbsf)
(mbsf)
UBGH2-4A | LWD/MWD | 2,156,20 | 183* 384
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o) BB e o S 2
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