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STUDY FOR NORTH-BARANJA GAS NETWORK INSTALLATION

Abstract

The public administration in Osiječko-Baranjska County in East Slavonia strives for
ensuring gas supply for the North Baranja region as part of the regional reconstruction
program. MOL Co., Ruhrgas AG., and WGV Co. & Partners have declared their
willingness to explore and study the opportunities of gas supply in North Baranja in
Croatia. In this context, the three partners have jointly prepared a feasibility study. The
study contains four sections: the first briefly outlines the present status in North Baranja
and describes the methods of preparing natural gas consumption forecasts. The second
section addresses issues related to the dimensioning of the high pressure system
transporting gas from Hungary into North Baranja in Croatia, and the required capital
expenditures. The third section presents the concept of technical design and engineering,
the time planned for implementation as well as capital expenditures for the distribution
system. The fourth section introduces the method and results of the profitability analysis.

Natural gas consumption in North Baranja is estimated as 20 mem by 2010. The basic
assumption for technical dimensioning the natural gas transmission system, of the region
is that the following system components will need to be constructed: 23 km long (PN 25)
high pressure system, and 143 km long (PN 10; 4 bar) medium pressure system, finally
287 km distribution system in cities/ villages. Total capital expenditures for constructing
the distribution network are MDEM 32,5 (using 1998 cost levels), according to the study.
Of that, the share of the high pressure system will be 20 %, the medium pressure system
28,3 % and the local distribution network 51,7 % (including connections of houses).

To prepare the profitability analysis for natural gas supply of North Baranja we used the
method of planning a nominal profit statement, balance sheet and cash flow up to 2013.
The profitability analysis followed the four options developed for natural gas supply using
various assumptions as to how consumers can be connected to the system. The capital
to be invested into the project can have a payback by 2014 (i.e. the planning period) only
if the project is subsidised. If we use the presumption that 50 % of the total capital
expenditure will be financed from a non-refundable contribution (in addition to the network
development charge, paid by the consumers), the actual rate of interest of the invested
capital will reach 8,8% in the four options (referred above), while prices are carried
forward on real terms (i.e. constant prices).
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STUDIJA PLINIFIKACIJE SJEVERNE BARANJE

Sažetak

U okviru regionalnog programa restrukturiranja, državna tijela u Osječko-baranjskoj
županiji na području istočne Slavonije nastoje osigurati opskrbu sjeverne Baranje plinom.
MOL Co., Ruhrgas AG., i WGV Co. & Partners izrazili su svoju spremnost da istraže i
procijene mogućnosti opskrbe plinom u sjevernoj Baranji. U tom kontekstu tri su partnera
zajednički pripremila studiju o izvedivosti. Studija se sastoji oč četiri dijela: prvi ukratko
izlaže trenutno stanje u sjevernoj Baranji i opisuje metode predviđanja potrošnje
prirodnog plina. Drugi dio iznosi pitanja vezana uz dimenzioniranje visokotlačnog sustava
za transport plina od Mađarske do sjeverne Baranje, kao i potrebna ulaganja. Treći dio
predstavlja koncepciju tehničkog projekta i inženjeringa, vrijeme planirano za ostvarenje,
kao i troškove sustava distribucije. Četvrti dio izlaže metodu i rezultate analize
profitabilnosti.

Potrošnja prirodnog plina u sjevernoj Baranji procijenjena je na 20 mcm do godine 2010.
Osnovna pretpostavka za tehničko dimenzioniranje sustava za transport prirodnog plina u
regiji je izgradnja sustava slijedećih komponenti: visokotlačni sustav duljine 23 km (PN
25), srednjotlačni sustav duljine 143 km (PN 10; 4 bar), te 287 km sustava za distribuciju
u gradovima i selima. Prema studiji, ukupni troškovi za izgradnju distribucijske mreže su
32.5 MDEM (prema razini troškova iz 1998. godine). Od toga, udio visokotlačnog
sustava iznosi 20 %, srednjotlačnog sustava 28.3 %, a lokalne distribucijske mreže 51.7
% (uključujući priključke).

U pripremanju analize profitabilnosti za opskrbu sjeverne Baranje prirodnim plinom
korištena je metoda planiranja nominalnih profitnih izvoda, bilanci i priljeva kapitala do
2013. godine. Analiza profitabilnosti slijedila je četiri scenarija opskrbe prirodnim plinom
zasnovanih na različitim pretpostavkama o tome kako potrošači mogu biti priključeni na
sustav. Uloženi kapital bio bi vraćen do 2014. godine (period planiranja) pod
pretpostavkom da je projekt subvencioniran. Ako pretpostavimo da bi se 50 % ukupnih
troškova financiralo iz nepovratnih doprinosa (uz nadoknadu za razvoj mreže, koju
plaćaju potrošači), stvarna stopa povrata uloženog kapitala dosegla bi 8.8 % za sva četiri
gore navedena scenarija, dok bi cijene u realnim uvjetima ostale konstantne.

1. MARKETING ANAL YSIS

Croatia has started a lot of efforts to re-vitalise the economy and to assist the population
to return to their homeland and villages left because of the war, as well as to re-start
activities in the industries, small industries, commerce and business.

Villages in North Baranja in Croatia became deserted during and due to events of war.
Fighting practically destroyed almost the entire local infrastructure. At the same time,
business activities substantially fell back. Most companies, like the Sugar Plant at
Popovac, has been unable to recover and produce normally ever since the end of the
war.
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We have evaluated the results of the primary market survey in North Baranja (using
questionnaires) as follows:
1. In the events when local governments did not supply data, we used information

from previous projects.
2. If data supplied by local governments were higher than figures shown in the

above mentioned previous project study, then we again used information from
these projects.

3. To establish the number of family houses and co-operative houses in the villages
of North Baranja we reduced the number of such houses by 10% for reasons of
slow repatriation of people, based on experiences in Hungary, namely that actual
numbers show a deviance of 5 -15% vs. statistical data.

4. Villagers dominantly use/used firewood and coal as primary energy products. It is
most unlikely therefore that consumers would shift immediately and in large
numbers onto natural gas consumption. We have therefore come to the
conclusion that to try to prepare a realistic estimate for gas consumption we have
to use the following volume: for a family house 1.500 nWyear, in flats in co-
operative houses: 900 m3/year.

5. For industries, we converted the annual volume of fuel presently consumed onto
natural gas equivalent.

6. For public consumers we had fairly unreliable data, therefore we used average
ground area to be heated as the basis. This basis was 200 m2 ground area, as
average. Then we used experimental volume data to calculate the consumption
estimates.

7. In small industries and commercial consumers we identified the number of small
industries employing more than 5 persons, as well as units that were shut down
but presumably re-opened. Gas consumption of such consumers was assumed
to be identical with the residential consumers, because these consumers will
presumably be small industries engaged in manufacturing and will be connected
to the network similarly to the residential consumers, therefore there is hardly any
argument for higher consumption rate.

It is quite difficult to prepare a forecast how quickly natural gas consumption may run up
due to uncertainties in repatriation of people. We assumed 60% saturation for a period of
10 years among residential and public consumers, and in categories of small industries
and commerce. As we had to assume two various construction phases for options
developed for natural gas consumption upside, we had to divide saturation pro rata with
such scenarios.

We have prepared a calculation model using the above data and assumptions, and the
result was nearly 20 bcm/year of natural gas consumption.

2. HIGH-PRESSURE PIPELINE SYSTEM

We have, with full responsibility, prepared the study of high-pressure facilities for the new
gas transportation system, because the system will be supplied from the MOL's
transmission system existing in Hungary.

63



The present document therefore contains the analysis of the high-pressure system. The
document has been discussed through consultations with a special "High Pressure
Working Team".
A marketing team was set up during the preparation of the study to survey and analyse
natural gas demands of the region. The team identified long-term gas demands and
these were used as
the basis for calculating volumes for the study.

To prepare dimensions for a pipeline system we require capacity demand rather than
annual consumption needs. Therefore we disregard annual consumption figures in this
document.

Preliminary hydraulic studies clearly demonstrated that we should identify four
consumption zones and four gas transfer stations to feed them. Accordingly, the long-
term demands of such new gas transfer stations will be as follows:

Gas transfer station
Popovac
Beli Manastir
Kneževi Vinogradi
Darda
Total

Capacity need in nrVh
2 643
5 100
4 034
6 265
18 042

Natural gas to be supplied from MOL's system will meet the following criteria in terms of
pressure and quality specifications. Pressure requirements at the Hungarian-Croatian
border were discussed and agreed by the working teams.

In the vicinity of the border, i.e. at the international delivery and measuring station (to be
constructed on the Hungarian territory) we will need 20 bar border transfer pressure.
Therefore we will need to establish the high-pressure pipeline section in Croatia for PN
25 bar (nominal pressure) as far as the basic version is concerned. We have to study
natural gas quality issues from two aspects: The first is the quality used for specific
hydraulic tests, whereas the other is the limit value of quality parameters to be specified
in the agreement.

Hydraulic calculations can in fact be carried out only with specific parameters, whereas
the supplier will guarantee limit values in the supply agreement, in line with its available
gas sources.
Potential connection point to MOL system is at the existing branch at Palotabozsok, on
the DN 400 63-bar pipeline between Bata and Pecs. The pipeline will then go towards
South from this point. It will pass Mohacs (in the West), then Satorhely (again in the
West) crossing between Majs and Udvar villages, then Bezedek (in the East), and
Ivandarda (in the West) then exit Hungary and enter Croatia. The length of the pipeline
section in Hungary will thus be 35 km. The border will be crossed at the southwestern
part of Ivandarda, North from the road connecting Kislippot (Hungary) and Branjin Vrh
(Croatia).

It was a primary consideration to plan the routing in Croatia so that the pipeline would, as
far as possible, follow the highway, to facilitate construction and licensing procedure. The
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trunkline was jointly planned with Ruhrgas, and all former studies and information
obtained through site visits and inspections were fully used. Length of each pipeline
section was defined by measurements made on large-scale maps.

After the pipeline enters Croatia, the trunkline will proceed towards Branjin Vrh, passing
the village, and the first gas transfer station will be constructed on the North side of the
village, near highway No. 17. The length of this section will be nearly 2.7 km.

The pipeline will then go around Beli Manastir City, and the other gas transfer station (city
gate) will be constructed in the South, along the road between Branjin Vrh and Beli
Manastir, to supply Beli Manastir and its vicinity. The length of this section will also be
appr. 2.7 km.

The pipeline will follow the highway (on the East side) up to Kozarac. Here, there will be a
road crossing (between Kozarac and Kneževi Vinogradi), and this is the location for the
next gas transfer station. Length of this section: almost 9 km.

The pipeline will follow the highway between Kozarac and Darda (in the East) up to the
gas transfer station to be constructed at Darda, i.e. North of Darda. The station will be
located between Svajcernica and Darda. The length of this section is some 8.8 km. The
total length of the high-pressure section is 23.2 km.

3. DISTRIBUTION NETWORK

The technical concept of the distribution network at North Baranja is based on a pipeline
system; i.e. operation pressure can be maximum 4 bar.

Pressure regulators will be constructed at the points of delivery between the high
pressure system and the distribution network to reduce the pressure in the high pressure
system to a level permissible in the distribution network, i.e. below 4 bar, and they will
also provide the required safety pressure. The initial concept of this study is that there will
be no need for pre-heating units.

Dimensions for the distribution network were prepared using the following presumptions:
• Pressure certainly secured at the outlet point of the regulator: 3.2 bar.
- Minimum pressure at villages where gas in-take capacity is lower than 100 m3/h:

1.0 bar.
• Minimum pressure at villages where gas in- take capacity is higher than 100

m3/h: 1,5 bar.
• Saturation of residential consumers and small industries: 60 %.
• Saturation of municipalities and other public consumers: 100 %.

The dimensions of the network were identified with the purpose of minimising the project
capex. This is why we will have only a limited contingency capacity.

The study assumes that the saturation level will be identical at each village. Later there
will presumably be a need for additional capacities due to uneven developments in actual
sales data and saturation figures. To ensure this, a ring-type structure should be
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established by connecting the distribution areas by pipelines. Such solution would require
constructing an inter-connection as follows:
• Jagodniak - Novi Čeminac (4 km)

This pipeline would connect the distribution areas at Beli Manastir with Darda village.
• Draz - Batina (6 km)

This pipeline would connect areas at Popovac and Kneževi Vinograd.
• Grabovac - Lug (6 km).

This pipeline section would connect distribution areas at Kneževi Vinogradi and
Darda.

Distribution area

Popovac
Beli Manastir

Kneževi Vinogradi
Darda
Total

Number of
villages

10
14
13
9

46

Annual volume in
2010

(mcm/year)
2,802
5,426
4,477
7,326

20,031

Hourly flowrate
in 2010
(m3/h)
2.643
5.100
4.034
6.265
18.042

Nearly 30 km of pipeline will be situated in the interior zone of villages and this all will
serve purposes of gas supply as well as transmission. We will need to construct 113 km
of distribution pipeline in the outskirt areas of the villages.

The entire distribution system in North Baranja can not be completed within one year.
The study assumes that two years will be needed to complete the distribution network. In
this respect, there are two options as follows:

• I (North-South construction)
The first phase of construction in the north (Beli Manastir and Popovac areas), the
second phase in the south (Kneževi Vinogradi, Darda). The high-pressure pipeline
system will also be constructed in two distinct phases.

• II (East-West construction):
The high-pressure pipeline system will be fully completed in one step to Darda
village. First phase: to connect villages in the close vicinity of the high-pressure
pipeline system. Second phase: to connect villages further from the high-pressure
system.

The present study assumes that operatorship will be performed by a third party through a
distribution agreement. Capex estimates for the Croatian project were prepared using the
dimensions of the system as described above. It was found out that a gas pipeline
construction is more expensive (in terms of unit cost) in Croatia than in Hungary.

Project calculations presented above can be interpreted only as the first approach for the
North Baranja project because we used quite rough assumptions. Accuracy of estimates
will be improved in the forthcoming project phase.
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The project, i.e. the construction, of the total distribution network in Croatia, including the
high-pressure system will need approximately MDEM 32,5 capex.

This capex figure can be broken down to the following sub-amounts:

• High pressure system:
• Distribution network:
• Village networks:
• House connections:

6,5
9,2

11,9
4,9

Mio DM
Mio DM
Mio DM
Mio DM

(=

(=
(=
(=

20,0 % from
28,3 % from
36,6 % from
15,1 %from

total)
total)
total)
total)

The largest part of the capex is the networks inside the villages. In this respect however,
we need to calculate with even higher degree of uncertainties, due to rough plans
available during the present phase of the study, compared to the high-pressure plans and
those of the distribution networks outside the villages.

4. ECONOMIC ANALYSIS

• We used a nominal profit and loss account, balance sheet and cash flow planning up
to 2013 (as the basis) for purposes of the economic analysis for the natural gas
supply planned for villages in North Baranya.

• Payment of real interest arises from deflated dividend income during the period,
namely using steady dividend levels as of 2014.

• Basic data for project and sales planning specifically up to 2010 are based on studies
for the gas supply in North Baranja carried out by the project team in September and
October of 1998. We modified the other presumptions in line with timely information
obtained in the meantime.

• We used depreciation of pipelines and fittings, equipment for 20 years, according to
the available data.

• Sales forecast will reach 20 mem in 2010, according to results of on site surveys.
Households will consume most of the volume; this sector will have nearly 70% share
from the total volume sold in 2010.

• As sales price, we used the INA (Croatia) actual delivery price charged to HEP
(Osijek), i.e. 84 HRK/m3 or 22.6 Pf/m3; the used exchange rate was 3.72 HRK/DM) in
real terms (constant).

• As far as sales price forecast is concerned, we used the current Osijek price for each
consumer category as of 1998.01.01., i.e. 1.13 HRK/m3 (30.4 Pf/m). Using this
purchase price the margin will be in fact 0.297 HRK/m3 (8 Pf/m3) for each consumer
category.

• Using the results of the public opinion survey in North Baranja and the 150 DM/kW
capacity figure of industrial consumers, we used, 3,000 HRK (800 DM) flat amount
per connection as network development contribution to be paid by residential
consumers, public consumers, commercial users and small industries. We will need
to clarify whether the planned network development contribution can be implemented
in North Baranja or not.

• In lack of long-term macroeconomic forecasts we used the assumption that inflation
will remain on the 1997 and 1998 levels on longer-time horizon. This will imply an
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increase in consumer prices (4% per annum) and in producer prices (around 2% per
annum).

Payback of the invested capital during the planning period (i.e. up to 2014) can only be
achieved with project subsidies. How and from what funds such subsidies can be
ensured is still unknown, no information has been received in this respect. To try to
identify the amount of such subsidies, as a first estimate, we calculated profitability
assuming non-refundable subsidies to the project.
The profitability study used the above input data and presumptions but it has never
resulted in
satisfactory yield or payback for the invested capital.

Realistic interest after the invested capital, i.e. 7.7-8.8% can only be ensured (using real
constant prices) in any of the four options prepared, if half of the total capex amount, i.e.
MDEM 16 is non-refundable subsidy (in addition to the network development
contributions).

All this clearly underlines the necessity that the local governments, municipalities and the
central state should find ways to provide subsidies to the project in the amount as shown
above. However, it is also essential, that we can continue to explore further opportunities
to finance and support the project in addition to the present contribution and funding
options, so that we can improve the rate of return and payback figures for the company to
be eventually established, and through this we can ensure long term and profitable
operations.
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