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Existing Sequestration Structure:

ABorzicin (water beneath gas reservoir)

Future Sequestration Structures (3 and more)
ABudziszewice(deep aquifer) ».
ANoO s - Wdid eeservoir)
AN-N (deep aquifer)
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Borz ncin structur e
Injection target: water bearing zone underlying gas reservoir

Operation: since 1996 (the first inland sequestration structure of
Europe)

Injected gas: by-products of amine gas sweeting process (60% CO.,,
15% H,S) - 3 min SCn?¥
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Model construction

Geology
A structural trap - anticline within Fore Sudetic Monocline

A reservoir rock:  Zechstein Basal Limestone (30 m thick),
Rotliegend Sandstone (>300 m thick)

A reservoir boundaries: anhydrite caprock, underlying water
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Perspective view ofthe B o r z Btauctune Model
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Model calibration

Production data since 1972:
gas production data (18 wells)
bottom hole pressures
water-gas ratios

water re-injection (well B-10)

Injection data since 1996:
acid gas injection (well B-28 since 1996, 60% CO,, 15% H,S)

composition of gas produced by individual wells
(currently 4 producers: B-21, 22, 24, 27)



a
‘N Application of Reservoir Simulations in Analysis of
in Existing & Potential Sequestration Structures of Poland

INSTYTUT NAFTY | GAZU

B o r z Gas Reservoir. Production rateq, of wells: B-21, B-22, B-24, B-27. Historical data and simulation
predictions: B-22 stopped in 2022 by water-gas-ratio, B-21 stopped in 2026 due to economic limit

WGPR:B21 vs. DATE(BPROGI7) WGPR:B27 vs. DATE(BPROGIV)
WGPR:B22 vs. DATE (BPROG17)
WGPR:B24 vs. DATE(BPROGI17)
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B o r z GasiReservoir. Production Forecast. CQConcentration in produced gas wells: B-21, B-22, B-24, B-27

Time profile of CO, concentration complicated due to active water T blocking of gas migration paths - nonuniform
CQ, flow to producers. Maximum CO, concentration in produced gas less than 0.5 %

WYMF_4:B21 vs. DATE (BPROG1T) WYMF_4:B27 vs. DATE (BPROGIT)
WYNAF_4:822 vs. DATE (BPROG17)
WYRAF_4:824 vs. DATE (BPROG17)
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Location of injector , B-28 and 4 producers, B-21, B-22, B-24, B-27 on the structure t o p
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Predicted injected gas migration and water encroachmentin B o r z Btrudture.
Left panel: CO, concentration distribution Right panel: water saturation distribution
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Summary and Conclusion s for the B o r z nStructure Operation
and Simulations

1. 15-years experience of acid gas injection - confirmed practical
feasibility of acid gas storage in continuously producing gas reservoir

2. constant monitoring of the acid gas storage - safety of the process
with respect to chosen materials and technology

3. despite relatively fast migration of the injected gas to the original gas
bearing zone T very low contamination of original gas production

4. dominating process of gas storage in water bearing zone - upward
migration driven by buoyancy effect



¥ |
J" Application of Reservoir Simulations in Analysis of
in Existing & Potential Sequestration Structures of Poland

INSTYTUT NAFTY | GAZU

Budziszewice structure

deep aquifer in lower Triassic formations

Geological model: anticline of the middle and lower Bunter sandstones,
various realisations of basic geological parameters

Measured flow properties: relative permeabilities, capillary pressure

Reservoir fluid descriptions: Peng-Robinson EoS measured brine
properties, i n cQOpsadlubility in reservoir brine

Boundary conditions: open boundaries with external aquifers of
different size
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3D view of the Budziszewice model



