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Gas Infrastructure Europe (GIE) is an European non-profit lobbying
association representing the sole interest of the infrastructure industry in
the natural gas business

GIE was formally established on 10 March 2005 as a legally independent
and non-profit lobbying association with official statutes

GIE has currently 67 members in 25 European countries

GIE voices the views of its members vis-a-vis the European institutions,
regulators and other stakeholders

GIE mission is to actively contribute to the construction of a single,
sustainable and competitive gas market in Europe underpinned by a
stable and predictable regulatory framework as well as by a sound
investment climate
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GIE is the umbrella organization for its three subdivisions:

Gas Transmission Europe (GTE) Gas Storage Europe (GSE) (Gas LNG Europe (GLE)
-~ QTE — Gas Transmission Europe
gte -

=" representing Transmission System Operators (TSO)

S ~~_ GSE — Gas Storage Europe

-

-~~~ representing Storage System Operators (SSO)

Z» ~~_ GLE — Gas LNG Europe
ge .- representing LNG Terminal System Operators (LSO)
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GIE President and GIE Board members as of June 2014

Jean-Claude Depail

GIE President

GDF Suez

GIE President is Chairman of the GIE Board
and GIE General Assembly

GIE Board members
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Stephan Jean-Marc Francisco Lubor Gaetano Nicole Wim
Kamphues Leroy de la Flor Veleba Mazzitelli Otterberg Groenendijk
Open Grid Europe Storengy Enagés RWE Gas Storage Stogit E.ON Gas Storage Gate Terminal

Torben Pascal Denitsa Aidan

Brabo De Buck Beyazova O'Sullivan
Energinet.dk Fluxys Bulgartransgaz Gaslink
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GIE Secretariat as of October 2014

e\

Thierry Deschuyteneer Boyana Achovski Marion Nikodym  Robert Jan Maaskant Marie-France Engels Marta Wozniak
Executive Secretary Vice-Executive Vice-Executive Vice-Executive Senior Assistant Junior Assistant
Secretary Secretary Secretary

The Secretariat is in charge of the daily management, and facilitates the co-

ordination between the Working Groups and other activities on behalf of GIE, GTE,
GSE and GLE

The Secretariat is based in:
Avenue de Cortenbergh 100
1000 Brussels

BELGUM

Web :

mail :


http://www.gie.eu/
mailto:xxx@xxx.xx

gie' ’:— GIE President

Cab Intfrastructone furnpe Jean-claUde DEPA“.
GIE Board
Nicole Otterberg Pascal De Buck Stephan Kamphues  Francisco de la Flor
Wim Groenendijx  Aidan O'Sullivan Lubor Veleba Torben Brabo

Gaetano Mazzitelli  Denitsa Beyazova lean-Marc Leroy

GIE General Assembly

Pascal DE BUCK Angefs MARLOVITS Piter VAN AARTSEN Michael SCHMOLTZER Christophe POILLION Christophe BOUVIER
GIE Legal Advisory SG GIE Security SG GIE Communication & Strategy TF GIE Market Rules TF GIE Security of Supply TF GIE Investment TF

Communication Experts sb-T¢ Gas Quality sus-r  Tariff subTe

Interoperability sub-1¢

GIE Secretariat

Executive Secretary : Thierry DESCHUYTENEER

Vice Executive Secretary | Boyana ACHOVSK! / Marion NIKODYM / Robert Jan MAASKANT

Assistants © Marie-France ENGELS / Marta WOZNIAK

o 4 - g _ v
gte - GTE President gse ” GSE President gle - GLE President
A Stephan KAMPHUES e Nicole OTTERBERG b Wim GROENENDIJK
Cars Transmbpam [ ampe Cah Slonge Eunipe Coms ANC Curope
GTE Executive Committee GSE Executive Committee GLE Executive Committee
Denitsa Beyazova Aidan O'Sullivan Adam Elbak Lubor Veleba Gaetano Mazzitelli Jacques Rottenberg Francisco de la Flor Corrado Papa
Torben Brabo Andreas Boliger Jean-Marc Leroy Georg Dotfleutner Laszlé Fritsch Pieterjan Renier Krzysztof Wisniewski
GTE Plenary GSE Plenary GLE Plenary
Torben BRAEO Aidan O'SULLIVAN Jean-Marc LEROY Adam Elbek Jacques ROTTENBEAG Picterjan RENIER
Sustainable Future WG Investment Climate WG Value of Storage WG Security of Supply WG Transparency WG Small scale LNG WG
Denitss BEYAZOVA Stephan KAMPHUES Luber VELEBA Gaetano MAZZITELLE Comado PAPA Kezysztof WISNEWSKI
Andreas BOLLIGER . - - "
Communication, Effective Grid Connection Investment WG Gas Quality WG Gas Advocacy WG
Strategy & ENTSOG WG
Gas Producers Liaison WG Liaison WG
Georg DORFLEUTNER Liszlo FRITSCH Francisco DE LA FLOR
A International Organisations
hi T
New Technologies WG ransparency WG Liaison WG

WG = Working Group
TF = Task Force
SG = Study Group
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GIE activities

Supply, ETS review,
Energy Efficiency, CCS,
Alternative Fuels for
Transport...

. LNG
Transmission Storage )
Terminal
System System
Operators Operators System
Operators
Regulatory activities
Third-party access, 7 g gsé *:; gleg »;i
Investments, — e e
Transparency...
Policymaking activities
2030 Energy & Climate
Framework, e - W [~
Energy Union, Security of gfe _ gfe e ge .’

11
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Enabling a single European Market
GIE contributes to develop the regulatory
framework for natural gas in Europe in a
transparent and proactive manner. Our
main objective is regulatory stability and
predictability; the essential prerequisites
for a sound investment climate

Ensuring a backbone for secure
supplies

Gas infrastructure is the backbone of

the energy supply chain from producer to
end-user. Transmission pipelines, storage
facilities and LNG regasification terminals
are among the physical elements of the
gas system which ensure that gas is
delivered to customers where and
whenever needed

GIE Key Messages

Building the EU energy future
Competition, security of supply and
sustainability, main lines of the EU’s
energy policy. GIE members adhere to the
EU energy objectives and continuously
pursue technologically advanced solutions
to achieve energy policy goals with the
highest safety and efficiency

Contributing to a competitive low-

carbon European Union

Natural gas has proven to be the cleanest
fossil fuel. Gas utilization can reduce CO,
emissions and therefore to contribute to
the “20-20-20” policy. As the past decade
has shown, the increased share of natural
gas in the European energy mix has led to
a significant CO2 reduction in Europe

12
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GIE is regularly publishing Maps & Data and providing Aggregated
Inventory data of Storage operators and LNG terminals (AGSI and ALSI)

gie .
SYSTEM DEVELOPMENT MAP

GTE CAPACITY MAP

.

gse -

GSE STORAGE MAP

GSE TRANSPARENCY TEMPLATE

LNG MAP

LNG INVESTMENT DATABASE

LNG TERMINALS TRANSPARENCY TEMPLATE
LNG AGGREGATED INVENTORY (ALSI)

LNG NEW SERVICES INVENTORY

SMALL-SCALE LNG MAP




gSé ?‘ -ENTSQG/GIE System Development Map

s AT
nscg gle -
>
I
oo oo
;

reweeery  Gas Ifastructure Furope

o= LY s
_— H— i
= e

-
— — o
| = o [ P ==
S Qremrmomm | © . o
Siapas [ Smorswmes
= Q@ mmmmmn % —
= 8= © -
:____ - Q- m
A s o==--; = -
:__m e <= m
N> O e, e
s

|
I ol £
A1ddns

]

L g

........

LIS

L

14



t""

gse ;‘"‘ Gas Storage Europe
4" o ¥

ENTSOG Network Map
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GSE Storage Map
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AGSI — Aggregated Gas Storage Inventory

GIE members have agreed on a voluntary basis to publish storage
inventory as per Regional Energy Market project areas. This initiative is
beyond that required by the GGPSSO and Gas Directive and will help
provide the information the market needs to operate efficiently and
effectively. This information is provided in an aggregated format to
guarantee that commercially sensitivity information is not disclosed

Kl 28 Storage Data for Tussday 17022015 Groph of Snocoge Date for £U 28 Tobaln [vahums im MOV
Facility Stcemge  Dmjection Withérwwal W Full Tresd  Status  DIMTS DIMIT  DTMTW
o Austrin RILEL] 250 LT ww Ok 107,00 any o4
» Belgium e 0.0 ne & .00 708 1520 fo—
¢ Bulgaria 10 .00 I I~ & 5500 ”w i1 |
* Creatia 550 w8 559,00 » 5.2 ———————
* ook Repwhiic s.00 2000 L - ,373.00 = .
* Dammark s 180 L AR E LN LY O 9san ar (LN ]
b France 236331 456 264 SEL 1,955.50 7% PIVE
¢ Germamy 200592 42 247 st .00 Lo Sad
humgary m 0 - -~ e 8 3900 “are ™
* Trefend
* Italy PR 000 TR 1.9 ) A ~ N80 ».
Latvis 4 o0 o.00 I~ L 08 10 o .00
* Lthwanky
* The Nethertomds LAY 200 188 amoas ST O w170 "o ».
* Poland 122550 a0 300 AR sl O¢ M4.09 5
* Portegal 10448 .00 oo SETLN ane o us
* Romanis
s Slovakis .67 e 1338 JAaw LW % 1,315.18 0675 .50
0 ~ - o 0 M oW

Nese TU Dally Storage dats provided on Tussday 17-03 2013
Soeege Laged an Withérewal W rul Truel  Status DTMTS  DTMII oMW

am AL 2 e L . O 1,9 0 e wran

Spain
W
C e
ol
Uhsaine
o vonsa |
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-~ "F’
R PP T
g—_‘e R 188 LTSS Storage Investment Database May 2015
T - - - - - ,.T

Investment Status

Country Facility/Location

Operator

Poland Husow Operator Systemu Magazynowa expansion under construction | 2015
Poland Wierzchowice Operator Systemu Magazynows expansion planned 2020
Poland Mogilno Operator Systemu Magazynowa expansion under construction | 2023
Poland Kosakowo Operator Systemu Magazynows expansion under construction | 2023
Portugal Carrigco REMN Armazenagen expansion under construction | 2016
Romania Sarmasel Romgaz expansion planned 2024
Romania Ghercesti Romgaz expansion planned 2020
Romania Maoldova Romgaz new facility planned 2018
Romania Targu Mures Cepomures expansion planned 2019
Serbia Banatski Dvor Srbijagas expansion under construction | 2017
Slovakia Lab complex Mafta expansion planned 2019
Slovakia Velke Kapusany Mafta new facility planned 2019
Spain Pinasses Gas Matural Fenosa new facility planned 2019
Turkey Silivri (Marmara) TRAD expansion under construction | 2017
Turkey Tuz Galu Botas new facility planned 2017
Turkey Tuz Galu Botas new facility planned 2019
LK Hill Top Farm (Cheshire) EDF Energy new facility under construction | 2015

Source: GSE investment database, screenshot, detail of database

http://www.gie.eu/index.php/maps-data/gse-investment-database

19
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For links to the GSE members' Transparency Template related
websites, please check the list below:

PR
@, gSe L~ Storage Operators Transparency Template

SS0 lege Country Publication links
.0
3 R
LH O DE Publication Link
‘e
smart storage solstians
° BULGARTRANSGAZ &G Publication Link

centr ica UK Publication Link
storage

YSeoF - e
@ED|SON T Publication Link
N
enadas ES Publication Link
ENERGINET/DK DK Publication Link

Source: GSE transparency platform, screenshot, detail of database
http://www.gie.eu/index.php/maps-data/gse-transparency-template
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ALSI — Aggregated LNG Storage Inventory

GSE members have agreed on a voluntary basis to publish aggregated
operational data regarding the operation of the EU LNG terminals on a
daily basis, grouped by country areas. This information is provided in an
aggregated format to guarantee that commercially sensitivity information
is not disclosed

21
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GIE is a proud organizer of GIE Annual Conference. Each year top level
representatives from the European Institutions, regulatory authorities,
international organizations and the natural gas industry meet

o L ANNUA.IL CONFEREN‘;:‘E —
gle .- < e b gaclink
- DUBLIN

23 -24 APRIL 2015

13t GIE Annual Conference in Dublin
380 delegates
e “The” annual meeting of gas infrastructure industry in Europe

AIDAN 0'SULLIVAN
General Managar, Gaslink

22


https://vimeo.com/96839989
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Demand: consumption per sector Supply: energy mix

EU-28 Gross Inland Consumption— Energy Mix (%) — Primary Products Only
Agriculture Other

""“"2"_'2“"/ o Total Primary 2012; 1 682 Mtoe
! (Total Primary and Secondary 2012: 1 683 Mtoe)

Transpont
316

[ Petroleumn and Products

M Gas
Industry B Sold Fusks
251 B Nuclear Heat
I Renewables

' Wastes, Non-Renewable

Households
268

Source: Eurostat
http://ec.europa.eu/eurostat/statistics-explained/index.php/File:Final energy consumption, EU-
28, 2013 (%C2%B9) (%25 of total, based on tonnes of oil equivalent) YB15.png



http://ec.europa.eu/eurostat/statistics-explained/images/e/ef/Final_energy_consumption%2C_EU-28%2C_2013_%28%C2%B9%29_%28%25_of_total%2C_based_on_tonnes_of_oil_equivalent%29_YB15.png

¥

¥ i [ ] [ ] [ ] [ ] [ ]
g-fe - cassomgetucpe  ENErGY Mix varies significantly
o EU-28 Gross Inland Consumption per Member State

Energy Mix* — 2012 (%)

£

0% 10% 20% 30% 40% 50% 60% 70% 80% S0%100%
M Solid Fusls W Petroleum and Products | Gas

B Muclear Heat [ Renewables B Wastas
Source: Eurostat
* Primary Products onty — Source: Eurostat, May 2014
Methodology and Notes: See Appendix 13— No 1
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significantly per Member State

FIGURE 7: INLAND SALES OF NATURAL GAS IN THE EU-28, SWITZERLAND AND TURKEY, 2013  FIGURE B: EU-28 NATURAL

GAS SALES BY SECTOR,

wn Residestial| Industry Transpart c::-u Tome meAND | m 2012 AND 2013

& commenciall

ALSTRIA 28 s pLR Y 23 37

BEGILM 73 w7 a57 3 0

SULGARIA 11 115 103 a7 A3

CE0ATIA 81 $ 2 7 o0 40

CYFRUS 0.¢ o0 0.0 06 o0

CZECH REPUBLIC 392 470 0.0 0z 146

DENMARK 91 95 5.8 o0 114

ESTONA oS 10 39 08 1.2

FNLAND 0.5 149 17,0 00 oL

FRANCE 2938 1573 300 12 195

GERMANY 4413 3530 148.0 23 110

GREECE L X as 280 o3 [X-] aLe 1T 2013

HUNGARY s2.1 239 243 00 39 1042 TaAN

RELAND 137 76 7.5 00 o3 .y S55%

Y 3213 1518 2283 104 195 TALE &.5%

LATVA 32 Ly 191 on 00 150 08%

LUTHLUANA 35 137 10.4 00 03 8.0 18.5%

LUXEMEQURG AR 30 38 00 0 116 AN

MALTA 0.6 0.0 0.0 o0 a0 0.0

NETHERLANDS 173 1395 $6.0 2.0 &3 A3L0 AR N

POLAND €33 81.7 16.5 2.0 59 1785 03%

PORTLGAL A6 E 0 ] 3.4 (-] o0 AT AN

POMAN A LLR 543 214 ol 126 132¢ 3%

SLOVAXIA LR 148 106 01 oz 543 O8N

: - Inland deliveries represent

deliveries of marketoble
gas to the inlond morket,
including gas used by the
gas industry for heating
and opercting their

SWITZERAND squipment, ond includes

TURKEY 31410 1227 2240 os 33 loszses in distribution.

Uniss: terawatr hours (gross calorific velue).
Note: Sgures are best estimates ovalioble of the Sme of publication.

Source: Eurogas, statistical report 2014
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Conversion factors
Units glossary

SFETAFT IS F LT
RO RVRURR AR

Ganursl coovarsion fur units of energy and vel
1 Mioe = 10 Feal

1 cabic metre (mY)

1 mom of LNE

il

Fursgas conversion Sectors from volams 10 anergy wsits
923 tnon s
1 = of nateral gas

.

Cooumun comversion factons trom greas i net caledi®ic value
Natural ges: NCY

O WOV

Soid foasl fueta: NCV

Equivalests

1 glpawatt noct
1 megawat haur
1 oetamat? hour
1 Derawaltt hoor

Wil Wl

Haut anlt eqenalents
6l

1 Gigajocie 1G] 1 |

1 bt hour (Kws) 3610 |

1 Milion Betizh thesnal urts (MEn) 1.055 |

1 Oeenile 001) 4.18610" |

12 o.g0s5- |

Gas Storage Europe

Energy units

Sillige Cotic metrey
wixajoule

Hlgaweatt howr

tlowatt hour

millioe Britiad thermal unity
nillio= cubic tnebes

nillion tonnes of ol egcivalest
neganwatt Yoo

LUl metres

petazaiories

EZIEER

femwatt fees

Sueaes of ol equivalent
tlon cubic sretres

41,25 P INCY) = 11,63 TWh NTY)
35315 cublic feet ()
$93 mom of gas

1 TWh [BCY)
39 ML IGOV) = 10.83 ¥ 1IECV)

0.96CY
0.95 60V
2.97 GOV
107 W S
107 hWh (VW) .
10% VA, (PWH) Get it here
10" WY CTWIN) -,
TAQA eConverter
Wh th o 106 Andyd
772 ] 0.948 | 2389 | 9479
| 3411107 | 058 | 341110
2932 ] 1| =2 l 10
1182 | 3988100 ‘ ! | 3968107
2932 ] 1100 | 33 [ ;

Source: Eurogas, statistical report 2014

Source:
http://www.gasstoragebergermeer.com/econv

erter/
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Why does the gas need to be stored?

The following functions are currently fulfilled by underground gas storage facilities:

» Create strategic reserve in case of interruption of supply (particularly applicable to countries with
strong imports dependency)

* Provide seasonal load balancing to meet peak demand (gas is injected to storage between April
and October and usually withdrawn between November and March)

» Enable optimised and economic production of natural gas

« Enable daily balancing

» Enable arbitration of gas prices, i.e. commercial optimisation of gas price fluctuations

» Ensure overall optimisation of system functioning, including facilitation of swap transactions

» Sustain transmission by eliminating local system bottlenecks or critical pressure constraint

Source: GSE knowledge center, screenshot FAQ
http://www.gie.eu/KC/fag C.html
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Maximum daily demand

Typical gas demand profile

Daily gas demand

i | L L L L 1 L
T

VNWM&

T T T T T
Feb = Mar = Apr  May Jun  Jul
Fig. 1. Typical gas demand profile.
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Fig. 2. Hlustmtion of the use of inderground gas storage,
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Source: Hans Plaat, Underground gas storage: Why and how
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GWh/d m UGS WITHDRAWAL m RUSSIA
25,000 B NG
m LIBYA m DEMAND
S = ALGERIA
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15.000
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Use of gas storage 2013-2014
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Gas storage levels
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Gas demand

Load Duration Curve (LDC)

IntesTupibie 3

Line pack

I 2,
! %, ) Underground
= Cavems QQ’ gas storage

Supply Bexibiity
ST Storage o
Ul

Supely &

Hours

Fig. 7. Position of UGS in the load duration curve,

Load duration curve: hours are ordered from peak demand to low demand
Peak demand is generally covered by the fastest flexibility source
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Porous rock Salt cavern

~ . .A.‘ -.;A“, - T"?)ﬂ' ,_ ——
— X : e o ¥

A 5 & 3 o # !

/ 7, $ Py - . - r’ .-7. :

Salt cavern:

Total working volume 16 bcm
Size: 40 — 100 mcm per cavern
(often operated in clusters)
Average working volume 350 mcm

Depleted gas field:
Total working volume 70 bcm
Average working volume 1 bcm

Aquifer
Total working volume 17 bcm

Average working volume 600 mcm  Deliverability: fast

(less pressure loss than in porous rock)

38

Source: Eon Gas Storage, GSE map 2015
http://www.eon.com/en/business-areas/gas-storage-and-transport/underground-storage-facilities.html
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Storage Metering station
Gas is injected and stored in underground reseryoirs o be

withdrawn from and re-injected into the transmission system
accordingtogasdemand | fesmemsmssesssssessssssssesssses e e ———————
Treatment facilities

! (AL

Y o POy |

> Reservoir: Natural gas can be stored in aguifers, salt
caverns and depleted gas reservoirs.

> Wells: Gas is injected into the underground reservoir or
withdrawn to the surface by wells drilled in the ground.

> Grid connection: Connection fo the transmission sysitem
where natural gas is metered

> Compressors:Engines used {o increase the pressure of

natural gas aliowing it to be injected into the underground A b ol XS -\ ¢
storage. T . eservol SRy b

> Gas treatment: Process used o eliminate residual water,
sulphur or other impurities from gas withdrawn from
underground storages. Fig. 9. Components of a UGS facility.

Source: GSE knowledge center, screenshot Source: Hans Plaat, Underground gas storage: Why and
http://www.gie.eu/KC/gasinfrastructure animation.html how (metering station added by RIM)
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Working volume (working gas) — max volume available for withdrawal
Cushion gas (base gas) — gas that stays in reservoir, required for minimum
pressure to provide deliverability

Inventory — sum of working volume and cushion gas

Deliverability — amount of gas that can be delivered (withdrawn) in a period.
Deliverability decreases when amount of gas in storage decreases (see next
page for deliverability curve). Duration is working volume/ deliverability
Injectability — amount of gas that can be injected in a period. Also a curve
applies. Duration is working volume/ injectability

Capacity — can refer to working volume and/ or deliverability and injectability
(no commonly accepted definition)

Source: Hans Plaat, Underground gas storage: Why and how
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Deliverability curve

Critical Maximum
working volume working volume:

Additional working
volume at reduced
deliverabiity

|
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Gas rale

Withdrawal
profile

Volume preduced
e Al

Fig. 11. UGS withdrawal profile.

Source: Hans Plaat, Underground gas storage: Why and how
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The Value of Storage is like an iceberg ...

THE VISIBLE

Market values

\\” ‘
 |ntrinsic T — , J

« Extrinsic . " 4 sal

THE INVISIBLE

System value

Insurance value

...with the greater part remaining invisible
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“Market values” of Storage

Intrinsic Value

Based on difference between gas price
in summer (injection) and winter (withdrawal).

Reflects seasonal demand pattern.

“Static view” of the seasonal forward curve.

Extrinsic
value

Based on shorter-term price differentials :
day-ahead, weekend, month ahead etc.

Dynamic and complex function of price volatility,
asset flexibility, optimization strategies.

Potentially high value from small price variations but
limited price visibility.
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“System value” of Storage

Optimized gas production

Avoided investment in wells and surface facilities
(up to 80% of avoided CAPEX).

Optimized operations and maintenance
(plateau vs. swing).

Maximization of gas production
(up to 15% of volume).

Cost-efficient gas
transport

Avoided investment thanks to lower peak load
requirement (avoided CAPEX of 9%-16%%).

Reduced operating and maintenance costs thanks to
optimized gas compression.

Reduction of local bottlenecks.

Storage is 5-7 times less expensive than the extraction of the corresponding
reserve and construction of transmission facilities (source : Gazprom)
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“Insurance value” of Storage

® Timely response to demand at all times:
prolonged periods of high demand, cold peaks;
back-up for renewables integration etc.

= Safeguard against unexpected high impact events:
technical failures (production, pipeline),
geopolitical risk.

Hedge against supply risk

® Lesser vulnerability and higher bargaining power
in politically sensitive situations.

® Avoidance of high social welfare costs.

Some examples:

= 2009 Russia-Ukraine dispute: storage and reverse flows were the main mitigating measures.
= 2012 cold snap: storage was key in covering high demand (up to 55% daily demand coverage)
= 2013 prolonged winter end: prolonged draw-down and cross-border use of storage.
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TPA: regulated, negotiated

Characteristics of contract (varies per jurisdiction)
« Duration: long-term, 1-3 year
 Volume and speed: working volume, deliverability and injectability

« Depends on characteristics gas storage facility

« Fast products higher priced, because more extrinsic value captured
* Delivery point: flange, hub (including transmission capacity)
 Related to one storage versus group of sites (storage pool/ virtual

storage)

* Price:

* Working volume: price for working volume (generally biggest chunk),

can be fixed or indexed to summer-winter spread

* Fee for injection

 Fee for withdrawal

* Other fees

Other relevant costs of using gas storage
 Transmission tariffs

(hub: paid by gas storage operator, flange: paid by customer)
« Opportunity/ financing cost of gas in storage
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Buyer must believe that benefits are larger than marginal costs

. . . N
Marginal costs depend per situation &
,/, /, ,/, ,/, ,/, 0.\(\ /, /,
®°\ //, /,, //, //, //,&&/,, ///,
é // /,/ // // 00 // /,/ e
& s ’ @ o v

Customer will only buy contract if
total costs are lower than benefits
Current market conditions: either very
low bids or unsold capacity

Step 1: acquire storage contract

When customer owns contract, gas
storage is likely to be filled
Exception: if transmission tariffs are
marginal cost

Step 2: inject gas

Peak demand: gas in storage is
likely to be used

Step 3: withdraw gas

@ Expenditure (cash-out)
@ Cost to be taken into account (cash-out later but unavoidable when using gas storage contract)

Probably no marginal transmission cost for injecting and withdrawing gas, depends on availability and price of short-term
transmission capacity
Step 1: option value: see iceberg, Step 3: withdrawal of gas leads to end of financing cost

Option of waiting and buying when gas is cheaper (depending on expectations for price fluctuation and speed of facility)
Option of waiting and selling when gas is more expensive (idem) 48
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Spread (€/MWh)
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Summer-winter spread is an important

driver for gas storage use

Historic TTF Front Year Summer Winter Spread
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Summer-winter spreads currently historically low

Source: Timera Energy, (http://www.timera-energy.com/market-benchmark-for-gas-flexibility-value/) TTF
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e AGSI+ and ENTSOG data show that gas storages are used, although
willingness to pay is low
— Low prices for indexed contracts
— Unsold capacity (e.g. failed auctions)

e Market prices are low: risk of decommissioning/ mothballing, not a
driver for investments

e Gas storages is key to ensure Security of Supply
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Backup slides

Robert Jan Maaskant, Vice-Executive Secretary

Workshop with DG ENER, 15 July 2015
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European Commission: LNG (33%) and storage (28%) play an important
role in case of an interruption of gas supply in East

[l NorthAfrica [l Norway [ILNG [ Production UGS [Russia [ Deficit

Short-term measures: use of existing infrastructure
Medium/ long-term measures: building infrastructure

Source: European Commission, Stress test communication, 16 October 2014, COM(2014) 654 final, page 5
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13 May 2015: gas in stock 28.3 bcm, 31.3% full
Lowest point on 9 April: 23.2 bcm in stock, 25.0% full
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Source: GSE AGSI+ database

Gas storage level (%) — EU 28
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e High gas storage levels before start winter (>90%)
due to high levels in March 2014

e Relatively warm winter, but significantly higher withdrawal rates

e Gas storage level vary from year to year significantly depending on
various factors on the wholesale market
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GSE investment
database

20.3 billion m3

TYNDP
14.2 billion m3

PCI
3.9 billion m3

CEF

0.5 billion m3

Source: GSE investment database 2015, ENTSOG TYNDP 2015, DG ENER, projects that will come online in 2015 — 2024
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Source: GSE investment database 2015, ENTSOG TYNDP 2015, projects that will come online in 2015 — 2024



