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Sung-rock Lee, 2015, Marine gas hydrate - an indigenous resource of natural gas for Europe (MIGRATE):
A marine gas hydrate project newly implemented in Europe. Journal of the Geological Society of Korea.
v. 51, no. 5, p. 525-536

ABSTRACT: Gas hydrate accumulations in continental shelf and deep sea sediments are considered as a promising
resource for the future natural gas supply. In Europe, as demand for natural gas is continuously increasing and
gas production is gradually decreasing, the European countries have more concerns about gas hydrates. The
MIGRATE (Marine gas hydrate - an indigenous resource of natural gas for Europe), which is launched as COST
(European Cooperation in Science and Technology) Action ES1042, is designed to integrate the expertise of
European research groups and industries to promote development of multidisciplinary knowledge and technology
on the potential of gas hydrate as an economically feasible, environmentally safe, and new energy resource. In
particular, this Action aims to determine the European potential inventory of exploitable gas hydrates to assess
current technologies for production, to evaluate the associated risks, and ultimately to prepare a field gas hydrate
production test in European seas. European efforts to clarify the scientific programme and focus will be coordinated
through 4 working groups and integrate with the scientists, engineers, policy makers, and the public.

Key words: gas hydrate, COST, MIGRATE, working group

(Sung-rock Lee, Petroleum and Marine Research Division, Gas Hydrate Department, Korea Institute of Geoscience
and Mineral Resources, Daejeon 34132, Republic of Korea)
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Table 1. Previous and on-going projects on gas hydrates in European countries (modified from COST, 2014).

Country Project title or name of center Period
SUGAR: Submarine Gas Hydrate Reservoirs 2008-2017 (3 phases)
PANORAMA: Program in the Resource Potential Analysis of the

Germany European Northern and Arctic Sea 2013-2018
ISUP: Integrated System for Underwater Production of Hydrocarbons 2006-2009
CAGE: Excellence Centre for Arctic Gas Hydrate, Environment and .
Norway . center opened in 2013
Climate
Germany-  PetroHydrate: Prediction of gas hydrate accumulation in the Gulf of
. . 2012-2015
Norway Mexico using PetroMod
Gemany- Joint Research Group on Gas Hydrates 2014-2017
China
Bulgaria- 50 METHANE project 2012-2015
Ukraina
HYDRATECH 2001-2004
CRIMEA 2003-2006
INTAS 2004-2007
EU ASSEMBLAGE 2002-2005
EU FP7 Blue Mining project 2013-2017
EU FP7 MIDAS project 2013-2016
EU FP7 ECO2 project 2011-2015
EU-Ttaly ARCHANGE: Arctic ocean gas hydrate stability versus changing climate 2014-2015
and geohazard
Ttaly CLISM: Relation between climate change and gas hydrate offshore South started 2012
Shetland Islands
. Collaboration of Mapping and Characterization of Gas Hydrates
Italy-China Reservoir in the South China Sea 2010-2012
Current and past potential of Nature Methane Hydrate occurrence in the
Israel
Southeastern Levant
France Geohazards
Turkey Several projects for Black Sea
UK Landslide-Tsunami Consortium started 2012

Scottish CGHR: Center for Gas Hydrate Research

center est. in 2001
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Table 2. Management Committee (MC) of ESSEM COST ES1405 (MIGRATE) project (COST Office, 2015).

Chairs, in MC

MC member

Chair: Germany (1)
Vice-chair: Norway (1)

Belgium (1), Denmark (2), France (1), Germany (2), Greece (2), Ireland (2), Israel
(2), Italy (2), Malta (2), Norway (2), Portugal (2), Spain (2), Turkey (1), UK (2)

* Parenthesis indicates number of MC member from participating countries.
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Table 3. Scientific programmes, focus, and cooperated projects in MIGRATE (modified from COST, 2014).

Program Scientific focus Project cooperation
» Key area for methane production in Europe SUGAR
* Influence of GH content and physical/geotechnical prop- PANORAMA,

erties
* Learning from analysis of existing data and basin modeling
* Modeling of exploitable resources
* Economic feasibility of gas production from gas hydrate

Quantification of volume
and distribution of gas hy-
drate reservoirs

GEO-METHANE,
INTAS, MIDAS,
Israelian and

Turkish projects
resources
Development of econom- * Development of cost competitive, safe, sustainable pro-
ically feasible and environ- duction SUGAR, ISUP.
mentally safe production e Circumstance of CO; infection as production technology Blue Mining
technologies economically and environmentally
Development and assess- * Production of cost competitive and sustainable tech-
ment of cutting edge mon- nologies SUGAR,
itoring technology for pro- * Knowledge and subject transfer into the field to advance Blue Mining
duction monitoring of gas hydrate production processes
SUGAR,
Assessment of environ- e« Effect to the seafloor stability from gas hydrate production GEO-METHANE,
mental challenges asso- * Impact and extent of methane to be released into water col- MIDAS,
ciated to gas hydrate ex- umn ARCHANGE,
ploitation » Effective monitoring technologies in place INTAS, FLOWS,
and so on
Design of a legal frame- | International and E 1 . ffsh )
work adapted to gas hy- nternational and European laws covering offshore pro- o,

. duction of unconventional hydrocarbon
drate production
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Table 4. Major European projects to cooperate with MIGRATE (modified from COST, 2014).

Project country/ o
e Mission or goal
Abbr. Full name organization
* develop marine methane hydrates as a new, un-
SUbmarine GAs Hydrate Germany/ conventional resource of natural gas
SUGAR Reservoirs GE OMXR * combine its production with the safe sequestra-
(GEOMAR, 2015) tion of carbon dioxide in CO; hydrates below the
seafloor.
Managing Impacts of EU/UK * investigate the field and laboratory environ-
MIDAS Deep-seA reSource Seascape mental impacts of deep-sea mining
exploitation (MIDAS, ComsuIl)tants * exploitation of deep sea minerals and methane
2015; FP7,2014) hydrates
* complete the basic information for assessment of
Petroleum assessment of he hvd b al b h crui
the Arctic North Atlantic ~ Germany/ the hydrocarbon potential by research cruises
PANORAMA and Adiacent Marine BGR * form the source for subsequent or simultaneous
Areas (JB GR, 2013) analysis of possible impacts as well as ecological
’ risk and damage potential.
Integrated Systems fpr Germany/ * development of major components and sub-
IS Underwater Production  KIT ;
UP of Hydrocarbons (ISUP,  (Karlsruhe systems for underwater production of hydro-
201 1}), ’ Inst. Tech) carbons
* provide breakthrough solutions for a sustainable
EU FP7 EU/ deep sea mining value chain
Blue Mining  (Blue Mining, 2015; FP7, Germany, * develop the technical capabilities to adequately
2014) GEOMAR and cost-effectively discover, assess and extract
deep sea mineral deposits
. the risks associated with storage and leak-
Sub-seabed CO, Storage: assess
: EU/ age of CO; below the seabed
ECO2 glg}o) scz t(;?nl:[;gglgz Germany, * define guidelines for the best environmental
201 SYFP7 2014) ’ GEOMAR practices for management of sub-seabed storage
’ ’ sites
Geophysical estimation Lo
* gas hydrate exploration in the Danube paleodelta
GEO of scalable sources and Buleari ] h |
. sinks of methane in the Ligaria- evee-channel system
METHANE Black Sea Ukraina * Geothermal study of gas hydrates from Danube
(www.bggs.cu) paleodelta (Vasilev, 2015)
Prediction of gas hydrate
Petrolvdrate accumulations using Germany- * Prediction of gas hydrate accumulations in the
y PetroMod Norway Gulf of Mexico using PetroMod
(www.geomar.de)
* understand how methane release impacts the ma-
. Norway/ UIT . . .
Arctic Gas Hydrate, . rine environment and global climate system
- The Arctic . . . .
CAGE Environment and University of investigate the role of gas hydrates in arctic areas,
Climate (CAGE, 2015) Norwa Y and the effects on oceans and our global climate
Y in the future
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Table 5. Summary of mission of the Working Groups (WGs) in MIGRATE (modified from MIGRATE, 2015).

Leader: Prof. Tim Minshull
(UK)

WG1: Resource
assessment

WG3: Environmental
challenges

Leader: Umberta Tinvella
(Italy)

* assess interpretation techniques and methods for the
characterization of gas hydrate accumulations, par-
ticularly in sand-rich deposits

* evaluate basin modeling approaches for the simu-
lation of gas hydrate accumulation

» compile a database of gas hydrate reservoirs in
European waters

* produce a map showing the distribution of gas hy-
drates in Europe

* assess the slope stability and suitable precursors dur-
ing gas production from hydrates

* develop a generic strategy for environmental base-
line studies and the environmental monitoring pro-
gram for the planned production test

* evaluate national legal frameworks regulating off-
shore oil & gas production and gas production from
hydrates

WG2: Exploration,
production and
monitoring technologies

Leader: Prof. Assaf Klar
(Israel)

WG4: Integration,
public reception and
dissemination

Leader: Klaus Wallmann
(Germany)

* review existing technologies and identify key areas
to develop gas hydrates

* assess and employ reservoir modeling tools for the
numerical simulation

* identify suitable technologies to minimize geo-
technical risks, to maintain well stability, and manage
sand mobilization during the production process

* develop a technical outline for the production test

* estimate costs for the planned production test

* internal project communication, management and
dissemination of results

* mining and pooling of existing data related to gas hy-
drates in Europe

* dialogue with stake-holders and policy makers

* networking with national gas hydrate programs in
Europe and all over the world

* selection of a promising target site for a field pro-
duction test
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