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UGS Data Bank

UGS Data Bank Database
Content

: In a MS-Accass database " aval Iab | e aS :

Leew Dme O

Home SG 21
__hvenyi ey

UGS Data Bank

UGS Warld Map

.. metric units

MS Access file

@ Select from the following table options: @
UGS World Data in metric units

... english units

> Al 2006

UGS Glossary > Allin operation 2006 MS Excel table

*® Al planned 2006

Feporn on Trends

F Summary by Nations 2006 - in operation metrc

¥ Summary by States 2006 - in operation metric

»  Summary UGS Key Data 2006 in operation metric

Contact

UGS World Data in English units

¥ Summary by Nations 2006 — in operation english

¥ Summary by States 2006 —  in operation english

F Summary UGS Key Data 2006 in operation english

IGU WGC 2006 - WOC 2 - UGS - Committee Session Security o f Gas Supply - The role of UGS



Storage Study 2006 - Trends in UGS

UGS Data Bank - Content
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UGS Data Bank - Summary

e UGS Data Bank covers:

— No. of UGS facilities in operation: 606

— No. of UGS nations: 33

— Installed working gas volume: 333G m3
— Withdrawal rate: 206 M m3/h
— Storage wells: abt. 22550

 Excellent database based on:

— Data from 584 storage facilities covering 319 G m3 of working gas
volume received directly, i.e.: 96% of total working gas volume

— Data from previous studies and publications

UGS Data Bank available in metric and english units !

IGU WGC 2006 - WOC 2 - UGS - Committee Session Security o f Gas Supply - The role of UGS



Storage Study 2006 - Trends in UGS

UGS World Map

UGS-World Map in metric units
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Glossary of relevant UGS Terminology

Mmoccapui MXI - pycckui A3bIK

|noccapuin TepmuHonorum cBasaHHOW ¢ TexHonoruei MoasemHoro XpaHeHus lasa |

BoamoxHocTH [noccapus
I'noccapwﬁ OXBATBIBACT TEXHHUHECKYH TEPMWHONOTMID, CBAZAHHYKD C XpaHeHWaM NpUpooHOro rasa B No43eMHBIX raz0BblX XPaHWMNULLax.
TepMUHoNorMa MoxeT BbiTh NpUrogHa M ana ¥padedna sogopona, CO., O. W OpyIrux rasos.

— .
English Term TepMuH OnpepgeneHue
Underground nQEGEMHoe CnoxHoe recnoro-TeEXHUYEeCKne COoOpyHeHWe, CO30aBaemoe B eCTeCTESHHEBIX

Gas Storage (UGS) XpaHunuuwe raza (MX) | nnacToBbX CTRYKTYPaX, NPUrogHoe ANA 3akadqku, xpaHedua 1 otbopa npupogHoro
rasa v nNpegHasHadaklleeca AnA perynupoBaHua HEPaBHOMEDHOCTH

razonoTpednexlua nyTem obpa3oBaHna 3anacoBs rasa.

TZE of STO."'&EE Tunsi XpaHWIMLW EcTb HECKONBKO THMNOB NOA3EMHbIX FA306bIX XpaHWUnUL, KOTOPBIS OTNHWYaKTCA
MEXaHHUIMOM dJDDMIH‘I POBAHMA M XPaHSHWMA!

slossary

English Deutsch Francas Italiane Czech Eussia

Poccun He
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Study Report on Trends
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Storage Capacities in the World - Regions

Installed Working Gas Volume: 333 G m3 in 606 UGS
(incl. strateqic reserves)

Working Gas Volume Distribution by regions
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Storage Capacities in the World - Nations
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spec. WGV

Storage Capacities in the World -
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Storage Capacities in the World - UGS No., spec. WGV

No of UGS by Nations
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Storage Capacities in the World - Storage Type

Working Gas Volume Distribution by Storage Types
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Trends in UGS Business - General

« Gradual increase of storage capacities only from 2000 onwards

UGS is all the more indispensable within the gas chai n for:
— balancing, security of supply, etc. requirements fulfilled
— development of liberalised market
— essential for further extension of gas market

UGS business is undergoing changes in many countries d ue to:
— liberalisation of gas market, more competition
— storage as trading tool in combination with hubs
— reconstruction of “old” UGS-facilities due to new requirements
— uncertainties about future profitability, cost cutting initiatives
— reluctance in development of new projects
— Increasing environmental/regulatory requirements
— required expertise/qualification of staff for oncoming tasks
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Trends in UGS Business — New Business Opportunities

* New business opportunities for the storage industry:

higher demand for flexibility and peak gas rates

gas demand is expected to rise severely

increasing import volumes and declining indigenous production
Increasing import via long distance transport at high load factors

higher dependency from remote reserves / politically critical reserves
higher Security of Supply provisions expected - preferred downstream
storage as tool for trading

required for transformation of liberalised gas market

unconventional storage -Compressed Air Energy. Storage (CAES), CO,, H

» Installed and planned storage capacities insufficien t

 New UGS have to be developed for new requirements, especi  ally
for demand increases and new Security of Supply requirement S
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Trends in UGS Business - Future Storage Demand

Natural Gas Consumption (G m?) Working Gas Volume (G m3)
8000 800
7000 + i Installed + New UGS + 340‘ Base 1 700

=A *Min WGV Prognosis _ - =
6000 + —_— Ease Cgse WGV _ ’— - 4 600
-~
-~ Min.
5000 T P A T 500
4000 + 333 - 400
Installed UGS
3000 + + 300
Reported
2000 + New UGS Projects 200
1000 + =410 G m3 WGV 100
0 0

2003 2010 2020 2030

IGU WGC 2006 - WOC 2 - UGS - Committee Session Security o f Gas Supply - The role of UGS



Storage Study 2006 - Trends in UGS

Role of UGS for Security of Gas Supply

» Security of Supply more imported in the future

More provisions required for:

— technical interruptions upstream/downstream

— political/regulatory risks

— economical risks/lack of investment for development

» Security of Supply can be provided by different measures
 Underground Gas Storage is one essential tool to contribu te
« Security of Supply is a joint upstream and downstream task

» Upstream located storage capacities are not as efficient as
downstream UGS developments near the market

 New UGS down-/upstream strategic cooperations recommended
— downstream/producers joint ventures in few huge UGS locations at market
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Summary and Conclusions

Storage Study extended - excellent easy to use data base

Role of UGS is changing

New requirements/opportunities and more competition comi ng up
Significant additional storage capacities have to be dev eloped
Downstream/upstream strategic storage cooperations required

Good business opportunities expected assuming stable

economic environment

Insufficient economics and restrictive regulation will ham per the
development of the required additional storage capacitie S

Storage demand study required for decision guidance
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There are
better
opportunities |
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Global Energy Demand
Forecast IEA WEO 2004

Growth relative to consumption in 2002
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Proven world gas reserves
180 trillion cm
R/P ratio ~66 years

Data: BP Statistical Review 2005
09-09-2005 Cologne 13 September 2005 15 ® OIGU 2006

Perspectives on worldwide gas supply,
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Security of Supply - Definition

Definition of security of gas supply

Security of gas supply is the capability to manage, for a given time,
external market influences which cannot be balanced by the market
itself.

[n open markets, supply and demand can be balanced by the market
according to the preferences of market participants. Open markets
ensure that gas goes to its highest value use. They provide a variety of
instruments to mitigate external market influences in line with the
preferences of market participants.

Security of supply has always been a question of how to handle external
supply disruptions. In open markets, ensuring reliable gas supply all the
way to final customers according to their preferences raises other issues.

For most small customers, individual demand reaction is limited and,
for household customers in particular, demand itself varies strongly
depending on the temperature. Customers linked to a distribution grid
with a ‘public good’ character cannot individually value reliability of

supply.

Storage Study 2006 - Trends in UGS

In the short term, security of supply covers the adequacy of supply and
capacity to avolid unforeseen interruptions of customers. In the long
term, it includes the capacity to mobilise investment to develop supply
and infrastructure as well as the insurance assets to ensure reliable supply.

Security of supply is best seen in terms of risk management, L.e., reducing
to an acceptable level the risks and consequences of disruptions.
Management of risk is a central activity for the gas industry and its
customers. Where possible, market mechanisms should be the basis of
security decisions. Nevertheless, governments do have a role to play:

B In providing a market framework and its implementation that
ensure gas markets can work properly;

B [n sctting a framework in which risks can be managed and costs
reduced, in particular through securing an international framework
for investment and trade, and facilitating interconnection and
exchanges among neighbouring countries;

B [n determining acceptable reliability levels, especially where small
customers and safety are concerned;

B In providing a clear policy for dealing with emergency situations.
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OECD Europe Withdrawal from UGS increased by 8%/a
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=& A

Estimated working volume (BCM)
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Market growth: =—0% =—— 1% ====2% —— 3%

Figure 6: Required working volume for normal winters
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OECD Europe - expected required Working Gas Volumes
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Figure 7. Build up of the storage working volume in OECD Europe in relation with the
total base load production for Europe from Norway, Russia and Algerial®.
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OECD Europe — Storage Tariffs
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Figure 8: Storage Tariffs in North West Europe (2005)
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Glossary of relevant UGS Terminology

noccapun MNXI - pycckuia A3bIK

- __
Fnoccapnﬁ TEPMUHONOrMKM CBA3AHHOW ¢ TexHonorMen MoasemHoro XpadHenua aza |

BosmoxHocTy Tnoccapua
I‘noccapwﬁ OXBaTblB3ET TEXHWYESCKYH TEPMUHONOMKKD, CEBA3AHHYH © XpaHeHWeEM NPURCOHON rasa B No43eMHBlX ra3oBblxX XpaHWMnWax.
TepMUHONorMa MoxeT ObiTk NPUroaHa W and xpaHedua sogopona, CO., O. 1 Opyrix rasos.

Gas Storage (UGS)

English Term TepMUH OnpegeneHue
Underground HQEGEMHOE CnoxHOE reonoro-TeEXHUYecK1e COOPYHEHWE, CO30aBacMOe B eCTECTESHHBIX

XpaHunuwe rasa (X

MNAcTOBLIX CTPYKTYPAX, NPHrogHOS ANA 3aKaYkK, XpPaHeHWA W 0TEopa NpUpogHoro
rasa v NPeaHasHaYaLWEeEECA INg PEryNMpOBaHNA HEPABHOMEDHOCTH
razonoTpebnedua nyTem ofpasoBaHny 3anacos rasa.

Type of Storage

slossary

Tunbl xpaHunuuy

ECTb HECKOMBKO TMMOE NOA3EMHBIX Ma30BbLIX XpaHKunuLY, KOTopblE OTNWYaKTCA
MEXAHWUIMOM d}E}DMH pPOBAHWA W XpaHEHWA:
XpaHunuila B NOpMCTbIX cpeaax

English | Deutsch WFrancs

Ttaliano | Crzech | Eussia
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Trends in UGS Business Technological Issues

 Technological issues related to:
— safety of operation

— improvement of operational flexibility and storage performance
» analysis and improvement of storage capacities
« optimisation of inflow performance
» re-design/revamp of facilities for new requirements

— more precise, fast prognosis of deliverability/storage capacities
» advanced simulation-/operational models

— fast changes of operational mode

— compensation/reduction of storage performance losses
— development of huge UGS and small city gate facilities
— Improved technology application, e.g. multilateral wells
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Trends in UGS Business - New Opportunities

* New business opportunities for the storage industry:

new products/business due to new market requirements / opportunities
higher peaks/flexibility and cycling capability

commercial storage services —parking, wheeling, loaning, title trading
more storage service for trading, storage/hub-combinations

new UGS developments due to increasing gas demand /loadstructure
increasing requirements for Security of Supply (SOS)

unconventional “non natural-gas” storage
 Compressed Air Energy Storage (CAES)
« storage of CO, , hydrogen, He
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UGS Status in the World — No. of UGS

Specific Working Gas Volume and No. of UGS by Nations
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Future Trends in UGS Business Market Options

» Variety of standard storage services:
— Firm/interruptible
— Bundled/unbundled packages <~
— Services for multiple ti eriods

« Commercial storage services

— Parking

— Wheeling -
I | \

— Loaning T

— Title exchange/trading \ | //// j/ =

f \ A\ \
— Storage/hub- comblnatloz L =AM 4

Y ¥
— Hub-to-hub trade, \ , '\ ’ \j 7
" = / \\.
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World Primary Energy Demand
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Previous UGS Reports and Studies

Report Published by Status  PRublication Data Content Scope
year
Safety and environmental IGUWOC A 1989 1991 Capacity and technical data per Some UGS in the
conditions for underground storage , incl. cushion gas world
storage
Underground Gas Storage in the | CEDIGAZ 1993 Dec. 1995 Capacity data per storage All UGS in the world
World incl. cushion gas
- A new era of expansion
Survey of Underground Storage | AGA- American Gas 1996 1997 Capacity and technical data per U.S. and Canada
of Natural Gas in the United Association storage incl. cushion gas
States and Canada
WEFA Report WEFA ENERGY 1996 1999 Capacity data per storage, Europe + some
incl. cushion gas East European
Countries
Study on Underground Gas United Nations Economic 1995/96 1999 Capacity and technical data per All UGS in Europe
Storage in Europe and Commission for Europe - storage (installed and planned, and Central Asia
Central Asia Working Party on Gas storage demand prognosis),
incl. cushion gas
U.S. Underground Storage of Energy Information 1996/97 Sept 1997 Capacity data by state u.S.
Natural Gas in 1997- Existing Administration for planned projects
and Proposed
Panorama of the Gas Industry in | IGU WOC 9- World Gas 2000/01 2001 Some capacity data per nation All IGU UGS
the IGU countries — Statistical Prospects, Strategies and countries
Data (1995)/1999-2000 (2001) | Economics
— Statistics Group
WOC 2 Basic Activity Report— | IGU WOC 2 2001/02 2003 Capacity and technical data per All UGS in the world

WGC 2003

storage (installed and planned,
storage demand prognosis)
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