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Figure 4.32. Recommended priority projects and EC Gas Ring
Source: SEE Regional Gasification Study i EIHP

4.5.5. Security of supply - underground gas storage

In the whole Europe there are presently 133 underground storage facilities for natural gas
with total working volume of 113.2 billion cubic meters. In the Russian Federation there are
22 additional underground storage facilities total working volume of 93.5 billion cubic meters
of natural gas.

In all-European 16 percent of consumption is covered with storage capacities. In the EU
countries this average is 15 percent, in the non-member countries 23 percent, and in the
Russian Federation 22 percent.

Producer countries (which meet over 50 percent of gas demand with their own production)
can meet 7 percent of total consumption in average from storage capacities, importer
countries (which meet 35-15 of demand with own production) are able to meet 25 percent of
their needs from storage capacities, while the countries dominant importers (with less than
15 percent of needs covered with own production) are able to meet 12 percent of total needs
from storage capacities.
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Figure 4.33. Gas consumption and working volume of underground gas storage facilities
(Europe)

Source: IGU i EIHP

In the Region's countries there are 26 underground storage facilities with total working
capacities of 27.5 billion cubic meters of natural gas.

The average share of storage capacities in total gas consumption in the countries of the
Region is 20 percent. On the top of the rank is Austria with 30 percent, followed by Hungary
with 25 percent, Italy with 21 percent, Croatia with 18 percent, and Bulgaria with 16 percent.
Other countries have storage capacities that cover below 15 percent of consumption, or do
not have any storage capacities at all.

In the observed Region, the producer countries (countries producing more than 50 percent of
their demand for gas) can cover average 14 percent of total consumption from storage
capacities, importer countries (countries producing 35-15 percent of gas they consume) can
meet 23 percent from storage capacities, while countries with dominant import (covering less
than 15 percent of gas demand from their own production) can meet 8 percent of total
demand from storage capacities.

Final Report
106



u
m Ekonomski rudarski institut d.d. tuzla
institut ad — ————
“BEIHP = institut % soluziona

Banja Luka

100.00 . .
90.00 | - - Producer countries —_ _ i _ _ Importer countries 35- _ _ . _ _ _ _ _ Dominant importer countries >15%
over 50% demand i 15% demand met from | demand met from domestic sources
80.00 met from domestic 1 domestic sources H
a sources 1 1 Storage capacities in total demand
E Storage capacities in : 8%
70.00 Storage capacities in ! total demand '
total demand i 23% :
60.00 -| 14 % ; :
° i : B Total demand
o 000 Ao e
] | | [ Storage capacity
4000+ - - - ————————————— . b
30.00 i 5
20.00 - E E
10.00 - i 5
0.00 - ; ;
D R
@00‘ boo‘
v &

Figure 4.34. Gas consumption and working volume of underground gas storage facilities
(Region)

Source: IGU i EIHP

The countries with relatively low consumption most often do not have storage
capacities.

Comparing the participation of storage in total consumption in the EU and the Region, we
can estimate that 15 to 20 percent participation of storage capacity is favorable.

Considering these two criteria, preferable volume of storage for gas consumption in BIH,
under scenario S2, would be from 211 million m* of gas in 2020 for covering 15 percent of
demand, or in 352 million m?® of gas.

Table 4.45. Required storage capacities (mil. m®) by criterion of covering 15 to 20 percent of
consumption

2005 2010 2015 2020
15 % of total consumption 57 77 119 211
25 % of total consumption 95 128 198 352

We should also note underground gas storage facility requires adequate underground
geological structure and appropriate conditions for construction.

BH-Gas is considering the possibility of building underground storage facility in the salt mine
Tetima. According to Ramboll, its capacity would be around 60 million m®. Also according to
Ramboll, needed investment in this project would be around 50 million EUR, while BH-Gas
considers that the first phase of this investment without connecting pipelines would require
35 million EUR.
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However, having in mind the above described criteria of participation of storage capacities in
covering the needs for gas it is already clear that the proposed facility will not be sufficient for
meeting the needs of the BIH market in long term.

Below are described the results of needed optimization of required gas purchase in case of
building underground storage facility in 2011 (this estimate of possible commissioning of
the storage facility is extremely optimistic).

The model is worked out in a way that we use the existing supply capacity in full, and upon
building the storage, we use storage and calculate the need for new supply route.

From the results of simulation with daily diagrams used in the previous Chapters it is evident
that already today in winters colder than usual the existing gas pipeline capacities can not
meet all peak demand in BIH. As for the annual volume, the existing route will be able to
cover needs until 2011, the point where the model envisages the construction of the
underground storage facility.

Although the model foresees that the storage facility is in function in 2011, additional import
capacities are still necessary, but in lesser extent (in case of use of storage in 2011 we need
0.04 million m® of gas per day in new capacities, while without storage facility the need for
new capacities amounts to 1.04 million m® per day). Until 2020, if storage is used we need
4.13 million m® per day in new capacities. In variant without storage this need amounts to
6.02 million m* per day. The difference in total needed contracted volumes between system
with and system without storage is 688 million m* per year, which is a significant quantity.

Table 4.46. Optimizing gas supply with construction of gas storage facility - 600 mil. m®year

Figure 4.35. Optimizing gas supply with construction of gas storage facility

From the results of simulation with daily diagrams used in the previous Chapters and using
750 mil. m® as available import capacity the existing gas pipeline capacities can meet peak
demand in BIH till 2007. As for the annual volume, the existing route will be able to cover

needs until 2014.
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Although the model foresees that the storage facility is in function in 2011, additional import
capacities are still necessary, but in lesser extent (in case of use of storage in 2011 we dont
need new capacities, while without storage facility the need for new capacities amounts to
0.63 million m* per day). Until 2020, if storage is used we need 3.72 million m* per day in
new capacities. In variant without storage this need amounts to 5.61 million m* per day. The
difference in total needed contracted volumes between system with and system without
storage is 688 million m® per year, which is a significant quantity.

Table 4.47. Optimizing gas supply with construction of gas storage facility - 750 mil. m® year

2005. 2006. 2007. 2008. 2009. 2010. 2011. 2012. 2013. 2014. 2015. 2020.
CONSUMPTION Volume (mil. malyear) 381 407 433 460 486 513 568 624 680 736 791 1407|
Max. capacity (mil. m*/day) 1.72 1.85] 1.98] 2.10] 2.23] 2.35] 2.68 3.01 3.34 3.67| 3.99] 7.66|
CAPACITY Import Serbia (m3/year) 750 750 750 750 750 750 750 750 750 750 750 750
Import Serbia (m°/day) 2.05] 2.05 2.0 2.05] 2.05 2.05] 2.05] 2.05] 2.05 2.05] 2.05] 2.05]
UGS Volume (mil. mzlyear) 0 0 0f 0 0 0 60, 60| 60| 60| 60 60|
daily capacity (mil. malday) 0.00] 0.00| 0.00] 0.00| 0.00| 0.00] 1.00 1.07, 1.16] 1.22) 1.28, 1.89]
AVAILABLE Volume (mil. mz/year) 370, 343 317] 290 264 237 122] 66 10 -46| -1(# -717,
Capacity (mil. malday) 0.33] 0.21 0.08] -0.05 -0.17 -0.30] 0.37] 0.12] -0.13 -0.40] -0 @ -3.72
NEW CAPACITY Volume (mil. m*/year) 0 0 0f 17 63| 109 0| 0 46| 145 239 1358
WITH UGS Capacity (mil. m*/day) 0.00] 0.00] 0.00] 0.05] 0.17] 0.30] 0.00] 0.00] 0.13] 0.40f 0.66] 3.72]
NEW CAPACITY Volume (mil. m*/year) 0 0 0f 17 63| 109 229 349 468 588| 708 2046
WITHOUT UGS Capacity (mil. m/day) 0.00] 0.00] 0.00] 0.05] 0.17] 0.30] 0.63] 0.96] 1.28 1.61 1.94 5.61

We can conclude that storage facility will enhance security of supply, mitigate seasonal effect
and lower the cost of gas purchase in the winter months (in 2005 transport cost made about
20 percent of total purchase price).

The results point out that the underground storage capacity is needed. The underground gas
storage facility enables better security of supply, helps mitigating the seasonal effect and
reducing the costs of gas purchase in winter months. The gas storage is a regulated activity,
like transport and distribution. Before making decision on construction of storage facility it is
necessary to define all above mentioned tariff systems, which will be the basis for creating
assumptions for this decision.

However, it has relatively small capacity and as demand increases it will be necessary to
provide additional storage capacities in the neighboring countries or ensure high flexibility of
purchase which will result in higher costs of transport.

The investment for underground gas storage are estimated to 35 — 50 million EUR (different
sources, storage capacity and storage function).
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5. CONCLUSIONS AND RECOMMENDATIONS
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The present study findings and recommendations fall into three different areas.

e Regulation
e Tariffs
e Infrastructures

The last two will be conditioned by the solution that is agreed for regulation.

5.1. Regulation and market opening

Probably, the lack of appropriate regulation in the natural gas market is one of the major
sector drawbacks.

We suggest that independent transport system operator be established at the level of BIH
(leaving aside ownership relations and rights to the existing transport network) within the
concept of single function of gas transport. Legal unbundling of transport and trade should be
implemented within an appropriate deadline.

We propose that the function of gas transport system regulator be defined in the same way
as electricity sector regulation, at the BIH level. This presumes that competences of SERC
should be extended to regulation of the gas transport. The Entity level regulators would be
responsible for distribution system regulation.

The market opening should be carried out according to the Treaty establishing the Energy
Community:

— all non-household consumers become eligible customers from 1 January 2008,
— as from 1 January 2015 all consumers become eligible customers

5.2. Tariffs

In BIH, prices of natural gas are regulated at multiple levels. The price of natural gas for large
industrial consumers is set up at market principles (contracts between suppliers and
consumers) while the prices for distribution in FBIH are determined by the Government of
FBIH and prices for consumers at distribution level are determined by the cantonal, town and
municipal administrations. At distribution level, there is a clear disproportion in distribution
prices paid by commercial and residential customers.

Given the fact that the gas market, i.e., gas system of BIH is relatively small and a significant
development is only expected to happen, we suggest that the post stamp tariff system be
applied. This tariff system is simple in application. At the same time the solidarity system will
enable a faster development of the system in the new consumption areas. Also, we suggest
that the methodology based on cap revenue be introduced instead of price cap based
methodology.

Prices must be set up in a way that they cover all costs — fixed costs, variable costs and
capital costs with a reasonable return on investment and, of course, taxes. Tariff system
should clearly distinguish the activities in the gas industry chain (supply (wholesale), storage,
transport, distribution and supply (retail sale)).
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In the open marketplace, where the regulation is market-based and prices are adjusted in the
competition between multiple suppliers, the supply (wholesale) is fully organized as a
market-based activity, without regulation or tariff system. In the BIH situation, with only one
supplier it is necessary to ensure customer protection from the monopoly position by
introducing price regulation. When formal conditions are created (market organization in
accordance with the EU Directives) regulation of gas supply prices should be adjusted by
market rules and conditions.

5.3. Demand

When studying the demand in Bosnia and Herzegovina we should not forget that its volume
is extremely small, with limited access to the city of Sarajevo and a narrow corridor from
Zvornik to Zenica. Most of the population does not have access to the gas distribution
systems.

Optimizing gas transport system development is worked out in a way that transport systems
to the major consumption centers are developed first (urban areas with lowest specific
investment value). Such an approach will provide optimal dynamics of gas consumption
development. The construction of large consumers, combined cycle thermal power plant is
not probable in the observed time horizon. The definition of system development is the basis
for determining the consumption of natural gas in three consumption scenarios. The
projection of heat energy needs is made for all consumption sectors and is described in
Module 1 both for the base year and for all other years of the future period.

According to the reference scenario S2 the natural gas consumption until 2020 would reach
863 million m® in FBIH, 519 million m® in RS and 25.2 million m® in the Bréko District. Total
projected gas consumption in whole BIH will grow up to 1407.3 million m®.

Finally, we would underline that the development of consumption and development of the
gas system requires a regulatory framework which will enable and encourage private
investments in the gas sector.

5.4. Summary

In Tables below given are the basic recommendations regarding steps to be undertaken in
terms of organization (regulatory) and development. We give the recomendations, entities
and bodies responsible for their implementation and deadlines for implementation of the
proposed activities.
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Table 5.1. Summary of recommended activities - regulatory aspects

; Authority Implementation period (start
Recommendation : L
Responsible and completion date)
PARLIAMENTARY

State Gas Law Promulgation

ASSEMBLY OF BiH

During 2008.

Market regulator and TSO
appointment

PARLIAMENTARY
ASSEMBLY OF BiH

Immediately after State Gas
Law promulgation

General Rules for sector
organization

Organization, definition and CI\SI)IHI'\I?I'IIIE_ROF
operation of activities S S
Unbundling, legal and ownership, GOVERNMENT OF Immediately after Market
A FBiH .
transport, distribution and regulator appointment
commercial activities GOVERNMENT OF
RS
Open access from third party to the
transport networks and distribution
Market liberalization
Tariff methodology development and MARKET Immediately after State Gas
tariffs revision REGULATOR Law promulgation

Table 5.2. Summary of recommended activities — gas transmission development

Preporuke

Authority
Responsible

Implementation period (start
and completion date)

B. Brod - Zenica

Modri¢a — Derventa — Banja Luka 7SO 2008 - 2010
Kladanj — Tuzla

Sepak — Bijeljina TSO 2010 - 2012
Zenica - Travnik

RH — Mostar .
L.Jesenice-Cazin, Bihaé, B.Krupa 7SO till 2015
Bijeljina — Bréko

B. Luka - Prijedor
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8. LIST OF ABBREVIATIONS
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ECSEE - Energy Community of South East Europe
NERA - BiH Gas Restructuring Study

Ramboll - BiH Gas Development Study

GDP - Gross domestic product

BIH — Bosnia and Herzegovina

RS - Republic of Srpska

DB — Bré¢ko District

F BIH — Federation of Bosnia and Herzegovina

RH — Republic of Croatia

SAA - Stability Association Agreement

TSO - Transmission (Transport) System Operator
DSO - Distribution System Operator

SERC - State Electricity Regulatory Commission
DH — District heating

CCGT - Combined Cycle Gas Turbine

IEA — International Energy Agency

WEC — World Energy Council

M Nm3/year — million normal cubic meters per year
Nm3/year — million normal cubic meters per year
EU — European Union

Sma3/year — standard cubic meter per year
MOFTER - Ministry of Foreign Trade and Economic Relations
Mm3 - million cubic meters

mcm - million cubic meters

TASED - Technical Assistance to Support the Energy Department
KM — konvertibilna marke — BIH currency

TPP — thermal power plant

LNG - liquefied natural gas

EASEE - European Association for the Streamlining of Energy Exchange
MMBTU - Million British Thermal Units

VAT - value added tax

O&M — operation and maintenance

LCP - Least Cost Planning

“ —inch (25,4 mm)

TAP — Trans Adriatic Pipeline

GIE - Gas Infrastructure Europe

EIHP — Energy Institute Hrvoje Pozar

SEE — South East Europe

IGU — International Gas Union

WB — World Bank
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9. ANNEX 1: ADDITIONAL DATA
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9.1.

Information Sources

To develop the present work, in addition to the experience of teams from the EIHP and
SOLUZIONA, we have made wide use of all forms of external information.

9.1.1.

Written Information

During our work on the project, we have reviewed a significant amount of information, which
were not limited to Bosnia and Herzegovina, but encompassing the international data
especially in view of the fact that the country has entered the ERSS. In particular we would

like to highlight:

Sponsor | DATE | TITLE |  Author
GAS SECTOR
E-U- . IX-1999 Tariff Study for Sarajevo Gas cowl
ommission
Bosnia and Herzegovina Natural Gas
W.B. (PIU). Xl - 1999 Sector Restructuring Study NERA
Bosnia and Herzegovina Natural Gas
W.B Xl - 2000 Sector Development Study RAMBOLL
W.B IV - 2001 Gas Sector Policy Note W.B. Staff
WB. VI - 2004 Bosnia and Herzegovina, Infrastructure :W.B. Staff?
and Energy Strategy
EC. X1-2006 Sas Actlo_n Plan Bosnia and EnC Treaty
erzegovina
EC. VI-2006 ﬁountry Report 2006 Bosnia and EnC Treaty
erzegovina
Facilitating and Implementing the
E.C. (CARDS) | XII-2006 Energy Community in South East BMWA
Europe
Fed. Ministry of Draft paper of the Gas Law designed by
Energy, Mining | Il - 2006 Fed. Ministry of Energy, Mining & MOFTER
& Industry Industry
" " Gas Sector Reform, Restructuring and "
' ' the Gas Law — DRAFT ‘
? ? GAS DATA (2000-2005) ,
' ' Gas Balance (2000 — 2005) (Excel) '
BH Gas VIl -2006 Presentation of BH Gas BH Gas
GENERAL on Bosnia and Herzegovina
) Addressing Fiscal Challenges and A
W.B (PEIR) IX - 2006 Enhancing Growth Prospects W.B. Staff”
ECSEE APL3- Supervision of the third electric power
osnia and Xl - 2006 reconstruction project and the ECSEE | W.B. Team
Eﬁ)rjii%ov'na API3-Bosnia and Herzegovina project
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9.1.2. Visits to the area
We have made two visits to the area:

o " December 2006: Trip to Bosnia and Herzegovina in order to present our project to
those possibly affected and interested, as well as to obtain
information in the field

o " August 2007: Meeting in Zagreb with the technical team of the EIHP with the aim to
discuss latest results obtained and to prepare the Final Report.

9.1.3. Meetings

We have met with the authorized people of the following institutions:

Institution / Company/ Person
Fed. Ministry of Energy, Mining & Industry
MoFTER
MoFTER
BH Gas
Sarajevo Gas Sarajevo

Ministry of Economy, Energy and Development Rep. Srpska

Sarajevo Gas Lukavica

Gas Promet

At Mostar, Several shareholders

We would like to take this opportunity to thank all of the people who have helped us with this
report, without whose help, we would not have been able to complete the work.
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9.1.4. Information request on Modules 10: NATURAL GAS

When drawing up the Interim Report it appears that many questions concerning this sector
did not have exclusively technical or economic explanation, on the contrary, a strong political
component was detected.

For this reason, it seemed appropriate to include the questionnaire, which may help us to
better understand the problem.

The questionnaire attached, is written in black, and was circulated in April 2007. In
September we received the completed form from the Republic of Srpska, which is included,
and their respective answers are noted in blue. We are still waiting for a response on behalf
of the Federation.

QUESTIONNAIRE

Regulation

Probably, the most urgent task in the natural gas sector should be legal
regulation. The EnC Treaty imposes a timetable to implement the legislation:
Certainly, other project tasks (tariffs, structures, etc.) will be conditioned by
legal regulations.

In short, present situation is characterized by the following facts:
= No gas regulatory framework has been put in place as yet

= The proposal for the ratification of the Treaty establishing the Energy
Community is currently between the Presidency and the Parliament,
awaiting further procedure

=  The overall deadline for the transposition of the gas acquis is 1st July
2007, except for the eligibility timetable which is January 2008 for non-
household consumers and January 2015 for household consumers

1. We would like to know the responsible authorities’ opinion of these issues.

Government of the Republic of Srpska has drafted the Gas law and it is
formally send to the Parliament for approval. Energy community treaty
obliged the Republic of Srpska to believes you gas laws according to the
UNITED STATES energy acquis and according to that Gas law proposal
is developed according to the UNITED STATES Gas directive 55/2003
concerning common rules for the internal market in natural gas.

2. The draft of the law developed by MoFTER suggests one sales regulator
(SERC) and also only to it sales operator for the transportation system. Is it
likely to be accepted by all the involved parts?

NO

3. It seems that the general idea for the future is to have only two sales operators
for the transmission system. Is it likely to be BH-gas, as the major owner of the
current network?
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NO

In the revised documents three companies appear to be responsible for the purchase

of gas from GazPromm: BH Gas and Energoinvest for the Federation of
Bosnia and Herzegovina and Gaspromet for Republic of Srpska.

Is this the current situation?

YES

Tariffs

5. We have made gas tariffs benchmarks in the Balkans. It may be appropriate to
confirm these dates for other sources.
Could you make available the gas tariffs of the countries in the region?
NO

6. Current tariff structures penalize the industrial sectors. Of course, this is
known by the Bosnian authorities
It might be useful and / or necessary to confirm the social and political
motivation regarding tariff allocation to different sectors.
Price of natural gas in the Republic of Srpska for industry is higher than
the price for households. We think that it will be changed in the future.
According to the draft of the Gas law, energy companies shall calculate
the gas price with the approval and based on the methodology and tariff
system which shall be developed by the independent regulatory
authority.

7. We have no detailed dates on costs of natural gas. It is obvious that we can
not add anything about the quantitative aspects of the prices.
Should we disregard this issue and should we limit our work to the general
concepts?
Natural gas trading, although it is an energy-related activity, is still
performed on the free market.

Infrastructure

8. Has the possibility of implementing any of the phases mentioned in the
RAMBOLL study been considered in Bosnia and Herzegovina? If yes, which
project or projects are being developed, what progress has been made and
what is their current status?
Semberija, Posavina and Krajina Gas project

9. What is the current situation of the 191 kms of pipeline in comparison to its
original design?
Gas pipeline is 50% utilized

10. Is there any advance on the storage in the Tuzla salt mine?

11. Is there any news on the air - propane project to meet the demand peaks in

winter?
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Not in the Republic of Srpska

12.  In BH Gas's presentation there are projects for two amplifications of the gas
pipeline. Is there any other amplification project?

Gas network project in Bjeljina is under consideration in the first phase.
There are project developed for the expansion of the existing Zvornik-
Sarajevo pipeline (Zvornik, Pale, Vlasenica and others)

13. Does any national, cantonal or municipal authority have any formal interest in
receiving natural gas in their area?
YES

Demand

14. Has there been any discussion and / or negotiation with Serbia about
increasing the reception pressure of the gas to 50 Bar in Sepak? (Currently,
the incoming gas pressure ranges from 26 to 35 bar). Or, alternatively, to build
a compression station?

Yes, Srbija has a project for a compressor station development in
Loznica.

15.  What is the perception of main cities authorities of the need for natural gas?
Environmental considerations.

Ecology, economy.

16. Does the geographical situation of Bosnia and Herzegovina force supplies
through Serbia and Croatia, and are these countries' networks prepared to
support the new capacity?

YES
17.  If compared with the current gas prices of GazProm, is it reasonable to think

that other future suppliers through new pipeline projects could offer
competitive prices?

NO
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