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= Scope of UGS basic activity study
= UGS database structure

= UGS World map

= Multi language UGS Glossary
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Scope of UGS Basic Activity Study ‘IGU 2012
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UGS World Data Bank
Porous storages
Caverns

UGS World map
UGS Glossary

" Trends in UGS business
Storage Demand General Trends
Storage demand forecast in major regions
General, commercial and technological issues
New opportunities for storage
Database analysis
National trends




UGS Database - Structure

W:' UGS World Data Bank - Data actuality 2010/2011

Storage status (in operation, planned, potential)
Structure (General data, Contact data, Storage capacity data,

F‘? MS Excel tables in Metric and English units

Technical data, Horizon data)
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d:/Data/IGU_Data_Report-2012.accdb
d:/CD/SG2.1/UGSDB/EnglishUnits/IGU-UGS-DB-2012_English_Units.xlsx

UGS Database — Data origination

= 117 replies

G.
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= 567 storage facilities covered by US member Fred Metzger

=  QOthers complemented from publicly

available domain (GSE, websites...)
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Verbundnetz Gas AG_Questionnaires2011.xls
Verbundnetz Gas AG_Questionnaires2011.xls
d:/Data/IGU_Data_Report-2012.accdb
d:/Data/IGU_Data_Report-2012.accdb

UGS Database — Basic figures

No. of UGS WGV

World Facilities (bcm)
2007 2007

UGS in operation* 630 322.5
Planned developments in existing UGS 45 16.7
Planned new (Greenfield) UGS 90 76.8
Potential 4 21.4
Planned and potential developments 139 114.9
Total - UGS in operation and planned 720 414.9

* without 40 bcm long term strategic reserves of Russia
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No. of UGS
Facilities
2010
693

32

WGV
(bcm)
2010

358.8
16.1
102.5
22.0
140.6

499.4
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UGS WGV (bcm) distributions by countries
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UGS WGV & PWR distributions by regions ,IGQ 2012
Working Gas Volume Peak Withdrawal Rate
(bcm) (mcm/d)

Total = 358,8

Asia = AsiaPacific = CIS mEurope = LAmerica & Caribbean = Middle-East = North America
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UGS WGV (bcm) distribution by storage types ‘IGQ BT
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Total =358,8
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m Aquifer ®m GasField = Oil Field mRock Cavern = Salt Cavern »
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UGS World Map YIGU" 2012
= Geo-referenced visualisation of storage data from UGS
Data Bank
« Sl units
- English units
= Accessible via Arc reader - a part of WGC proceedings
= Several visualisation layers "' - Ly
e p—— - i ——
- Regional WGV : N
- WGV by countries 3
(in operation/planned) ”
- WGV by countries (storage types) i : L
. Storage data i~ s
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UGS World Map & storage data
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UGS Glossary — Relevant technical S
terminology fiIGU s
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" Glossary available in 13 different languages:

English
Russian
Italian
Ukrainian
French
German
Japanese
Danish
Serbian
Portuguese
Slovak
Czech
Croatian

UGS Glossary — English

Glossary of relevant technical Underground Gas Storage Terminology

Term

Definition

Underground
Gas Storage (UGS)

All subsurface and surface facilities required
for the storage and for the withdrawal and
injection of natural gas. Naturally or
artificially ~ developed containments in
subsurface geological strata are used for the
storage of natural gas. Several subsurface
storage horizons or caverns may be
connected to one common surface facility.
All of this is referred to as the underground
gas storage location

Type of Storage

There are several types of underground gas
storage facilities, which differ by storage
formation and storage mechanism:

Pore storage

- Storage in aquifers

- Storage in former gas fields

- Storage in former oil fields

Caverns

- Storage in salt caverns

- Storage in rock caverns (including lined
rock caverns)

- Storage in abandoned mines

UGS in Operation

Storage facility capable to inject and
withdraw gas

Greenfield Storage Project

New underground storage development
project, not related to any existing storage
facility

Storage Capacity

Total ability of a storage facility to provide
working gas volume, withdrawal rate and
injection rate

Inventory

Total of working and cushion gas volumes
stored in UGS

Cushion Gas Volume (CGV) or Base Gas

Gas volume required in a storage field for
reservoir management purpose and to
maintain an adequate minimum storage
pressure for meeting working gas volume
delivery with a required withdrawal profile. In
caverns, the cushion gas volume is also
required for stability reasons. The cushion
gas volume may consist of recoverable and
non-recoverable in-situ gas volumes and/or
injected gas volumes
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UGS Analysis — Increase of maximum allowable @w
pressure gradient IG__U s
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UGS Analysis-Average WGV (bcm)
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UGS Analysis — CGV/WGV ficu #5
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UGS Analysis-Average PWR (mcm/d) ‘IGU 2017
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UGS Analysis - Average PWR/Average @m
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Age distribution of UGS facilities ’IGU BATS
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UGS Records

Gas & Oil Fields

Aquifers
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Conclusions

Storage database represents a unique technical source of data for
Reference document
Overview of storage industry & its continual development
Analysis

Storage data expanded in this triennium
Number of storage facilities as well as categories
However; not all the categories filled in as required
Planned and potential projects show high volatility

Focus in the next triennium
Data expansion especially for new projects
Glossary expansion
Improvement of co-operation with other bodies (UN ECE, etc.)
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Thank you for your attention

Ladislav Goryl
WOC 2
SG 2.1 - Study Group leader
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Abbreviations

CGV
GSE

IR

PWR

S|

UGS
UN ECE
USA (US)
WGC
WGV
WR

Cushion Gas Volume

Gas Storage Europe
Injection Rate

Peak Withdrawal Rate
metric units
Underground Gas Storage
United Nations Economic Commission for Europe
United States of America
World Gas Conference
Working Gas Volume
Withdrawal Rate
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