26t World Gas Conference

1-5 June 2015 Parls France

An Experience of Surface Active Substance Barriers Placed for
Screening Out Stratum Water Advents to UGS Deposits

NIKITIN Roman (Gazprom UGS LLC, Russia)

WOC2 - SG2.2

C’@GAZPRUM

ficu

WGCPARIS2015

WORLD GAS CONFERENCE



| Content of the report

 Background
c AiIm
 Methods

* Results
 Conclusion



Background

"

fg~u J;// 5Ta

_ —He)ff—km ,ff?ff Z-G;;f}./ wmes




Backround

Important UGS task is:

- to assure variable operability modes with higher peaks, with potential
gas injection in thaw periods and regular under-consumption of working
gas in warmer winters.

Such operation modes are characteristic of UGS in depleted fields with gas
extension drive and storages in salt caverns.
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Gas is injected into sandstone of the upper part of Upper Devonian Shchigry level.
The terrigene formation has complex lithology due to specific sedimentation.

-t Gk )k ) ) PN
L
5588




)

Inhomogeneity of the collector parameters of the collector layer lead to results in selective penetration of gas
into the most penetrable veins, due to which gas distributes over a vast area. Over the high penetration areas, the
gas apparently runs off the design layout of USG. In the 2013-2014 period, the drawing volume constituted just
36% of the design active storage capacity in 292 days.
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The purpose of using the foam systems with this storage is to compact the deposit, i.e. minimize the flow and
technology losses.
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Designing and Implementation of
the screen was performed for the first
time in the world’s underground gas
storage operation experience and will
have wide perspectives.

Formation of the screen was
realized through the chain of wells.
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Chart — Calculated volumes of Surface Active
Substance and gas the screen designing
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Processing of the chosen wells and designing of the intrastratal
screen were performed on the ground of the patented technology.
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fRosuts .

According to the results of the geophysical studies it was found that the performed

works helped to increase gas saturation capacity of the wells of that area.
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Lconcusion .

Such measures allowed us to raise the daily production by 30% and assure water-free
operation of a series of wells which had been scarcely involved in drawing due to high water
factor within the previous seasons.
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lconciusion

The economic efficiency was calculated to evaluate the
success of the activities in monetary terms. It confirmed the
commercial benefit of more that 500 min. rubles with small enough
material costs for the preparation and execution of works.

Obvious results attained by the use of SAS solutions for the
intensification of fluid repression with gas allowed to develop
complex recommendations and measures for their further use at
this storage.
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THANK YOU FOR YOUR ATTENTION!!!

For questions: r.nikitin@phg.gazprom.ru



