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Field experiment of CO ,-ECBM in
the Upper Silesian Basin of
Poland
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Introduction

» Overview of activities in the RECOPOL project
« Partly presented on previous COAL-SEQ meetings

* Overview of activities in the transition period bet ween RECOPOL and
MOVECBM

* Overview of future activities in the MOVECBM projec  t
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Introduction
Scheme of field experiment
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Injection activities between August 2004 to April 2 005

* First injection of liqguid CO , from an industrial source in the
reservoir in August 2004
* It was not possible to maintain continuous injectio n
» Required injection pressures appeared higher than
initially anticipated
* In the course of the project the pressure was incre  ased,
however, without achieving continuous injection
* Injection took place in build-up / fall-off cycles (~1t/d)
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Coal swelling

* Build-up times decreased and fall-off times increas ed
* Reduced injectivity, probably due to swelling
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Injection activities mid-April to June 2005

* Frac job (with proppant) was executed to open the re  servoir
 Successful: continuous injection could be establish ed
* Stable CO, injection rates of 9-10 I/min (12-15 t / day) were
established
» However, stabilization P increased after each stopp  age interval
* Indication of swelling
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CO, injection
* In total circa 760 tonnes of CO , were injected
+ Ca. 692 [t] CO, stored in the reservoir
* Production by MS-4 well was estimated to amount up to 9%
68 [t] , mainly after the frac job
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CH, production (and enhancement)
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Conclusions

* Field experiment was successful
* CO, was injected and stored
+ CO, injection rates of ~ 15 tonnes per day were reached

* Methane production was enhanced
« Increase in production ca. 55 - 70% compared to estimated baseline
conventional production
« Diffusion plays a major role

¢ Itis shown that an on-shore field site of CO , storage can be developed in
Europe
» Lessons learned in this operation can help to overt ake
start-up barriers of future CO , storage initiatives in Europe
» Technologically
* Public issues (permits, contracts, public acceptance, etc.)
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Overview of activities in the
transition period between
RECOPOL and MOVECBM
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Activities between July 2005 to June 2006

* July 2005
 Obligatory abandonment of MS-4 production well
» December 2005
» Reconstruction of field facilities to be able to re lease gas
from the MS-3 injection well
* July 2005 to January 2006
» Observation of pressure fall-off in the injection w ell after
the last injection
 January 2006 to March 2006
* Gas release (without pumping) from MS-3
* May-June 2006
* Integrity logging of tubing
* Retrieval of injection tubing
* Integrity logging of casing
* Installation of production tubing and pump

13 Coal-seq Houston Frank van Bergen 10 November 2006

Relation MOVECBM and RECOPOL field operations

 Production of ECBM as result of former CO,, storage

injection
.
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Overview of future activities
in the MOVECBM project
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Monitoring and verification of CO

and ECBM in Poland (MOVECBM)

» Key objectives:

* Better understanding
adsorption, desorption and
migration in coal
Determination of optimal
storage and production regimes
using coal seams (coal swelling
and shrinkage)

Monitoring & verification
methodology for coal seams,
seal, wells and (near) surface

» Knowledge transfer: EU, China,
Australia, USA
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MOVECBM partners Country
1 Netherlands Organisation for Applied Scientific Res earch (TNO) Netherlands
2 Central Mining Institute Poland (CMI) Poland
3 Shell International Exploration and Production (She ) Netherlands
4 Etudes et Productions Schlumberger (EPS) France
5 Universita di Roma “La Sapienza” (URLS) Italy
6 Faculté Polytechnique de Mons, Wallonia-Brussels Aca  demy (FPM) Belgium
7 Universiteit Utrecht (UU) Netherlands
8 State Key Laboratory of Coal Conversion (SKLCC) P.R. China
9 Rheinisch-Westfélischen Technischen Hochschule (RWT  H) Germany
10 Istituto Nazionale di Oceanografia e di Geofisica S  perimentale (OGS) Italy
11 International Energy Agency-Green House Gas (IEA) United Kingdom
12 Environmental Research & Industrial Co-operation In  stitute (ERICO) Slovenia
13 Advance Resources International (ARI) U.S.A.
14 Commonwealth Scientific and Industrial Research Org anisation Australia
(CSIRO)
15 OXAND France
16 Research Institute of Petroleum Exploration and Dev  elopment, P.R. China
PetroChina (RIPED)
China United Coalbed Methane Company (CUCBM) P.R. China
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Examples of topics addressed in MOVECBM

* Extensive laboratory work on coal/CO, interaction by several organizations
» Two ECBM field experiments
» Gas release experiment at RECOPOL site in Poland
* Injection / production experiment in underground coal mine in Slovenia
» Well integrity research
* Logging of injection well,
laboratory corrosion
experiments, etc.
» Upscaling and knowledge
transfer between EU and China
» Development of monitoring
strategies (soil gas, mine gas,
seismic monitoring, etc.)
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