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Summary

During the period of Dec. 3 - 15, I participated as the electricity expert in a joint AID/TDA

Project Definition Mission to Bosnia. The mission included:
Pamela Baldwin, USAID
Marshall Ficher, USAID
J. Charles Smith, Electrotek
Geoff Jackson, TDA
Ann Lien, TDA
Richard Coleman, Lan Com
Bennett Reischauer, Stanley Consultants
Vinod Shrivastava, CORE
Andrew Ottolenghi, K&M Engineering & Consulting

The purpose of my participation in the mission was to help identify potential energy
infrastructure projects consistent with AID policy and funding guidelines, necessary for the
rebuilding of the country. The focus was on the need for developing a long-term energy master
plan to guide future investments, and the immediate reconstruction of Transmission and
Distribution facilities necessary to restore minimum service to the population. The latter

component is also being considered as a component of the municipal rehabilitation plan.

A summary of the meetings and observations made during the trip is contained in the following
trip report. Associated reference material is attached. A combined report was ultimately
prepared by AID and TDA.
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Dates
Dec. 4, 1995

Dec. 6 - Dec. 13, 1995

Travel Itinerary

Location
Zagreb, Croatia

Sarajevo, Bosnia

Topic
Croatian Power System - Overview

Bosnian Power System - Status &
Need for Assistance

Electrotek Concepts, Inc.
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Meeting Record

Organization: Croatian National Utility Company

Place: Zagreb, Croatia; Intercontinental Hotel

Date: Monday Dec. 4, 1995

Purpose: Background of Croatian Electric Utility and Relation to
Bosnian Energy Situation

Attendees: Mr. Bagelvitch, President, Croatian National Utility Co.
Charles Smith, Electrotek
Geoff Jackson, USTDA
Pamela Baldwin, USAID

Andrew Ottolenghi, K&M Engineering & Consulting
Vinod Shrivastava, CORE

Damjan Bencic, American Embassy, Commercial
Specialist

Highlights

1. Belgrade was the national dispatch center for the former Yugoslavia. Regional

dispatch centers were located in Lublijiana, Zagreb, Sarajevo, Titograd, and Skopije.

2. The Perush dam was completely destroyed during the war.

3. Croatia is a winter peaking system, with a large peak to off-peak load ratio. The
daily peak may be 2-3 times the nightly minimum.

4. The generation mix is:
47 % hydro

35 % thermal
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17 % nuclear
1 % import

The current system peak is 2,200 MW, with an installed capacity of 4300 MW and an
available capacity of 3,500 MW. The daily winter load is about 40x10¢ MWH/day,
while the summer daily load is 28 x 106 MWH/ day.

Croatia is a member of UCPTE and observes all operating requirements, including
frequency regulation.

Major substation communication requirements are met by fiber optic cable.

Croatia is about 1,000 MW short of base load capacity. Before the war, Croatia had
built about 1,000 MW outside Croatia in Bosnia and Serbia, but this capacity has
now been lost to them. They plan to build additional capacity to take its place:

Status Location Capacity Fuel
Finish Plumen 2 110 MW coal
Build Plumen 3 210 MW coal
Lesok 400 MW multi-fuel
40 km NE of Zagreb 200 MW ?
Eastern Slavonia 200 MW ?

In addition, there is already a 300 MW pumped storage plant on the Dalmatian
coast at Plumen, and 2 oil-fired CHP plants in Zagreb. They would like to retrofit
these plants with gas turbines and burn gas. They are also very receptive to
alternative ownership arrangements (JV, BOT, BOO) for the construction of new

plant, and invite potential partners for discussion.

8. Croatia would ultimately like to export energy to Western Europe. Two major 400

kV lines from the South to the West pass through Croatia, but both are out of service
due to the war. Croatia is buying at 2.5c/kwh, the average cost of fuel. The base
load energy cost is more like 4.5¢/kwh.

Electrotek Concepts, Inc.
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9. Approximately 50 km of 400 kV line along the Dalmatian coast has been destroyed
by the war. Rebuilding this line is the subject of a World Bank loan. A critical 400
kV substation in Eastern Slavonia has also been destroyed, but will not be rebuilt
until the land is returned to Croatia. The transmission line rights-of-way and

substations in the war zone have been extensively mined and are dangerous.

10. On a personal note, Mr. Bagelvitch struck me as a very knowledgeable and
personable chief executive. He has an excellent grasp of the facts, understanding of
the system and strategic vision of the future. I believe the power system will do
well under his leadership.

Electrotek Concepts, Inc.



Meeting Record

Organization: Elektroprivreda

Place: Sarajevo, Bosnia

Date: Dec. 6 - Dec. 13, 1995

Purpose: Project Definition Mission for Reconstruction Aid
Attendees: See Attachment 1

Highlights

Corporate Organization

As with the rest of the country, the electric power system of Bosnia has been divided
into three parts, corresponding to the territory held by the Serbs, Croats, and Bosnians.
The one former electricity company of Elektroprivreda has been divided into three,
consisting of Elektroprivreda Bosnia - Herzegovina (EPBH) in Bosnian territory;
Elektroprivreda Herzegovina - Bosnia (EPHB) in Croat territory; and Electroprenos in
Serb territory. The respective headquarters are in Sarajevo, Mostar, and the suburb of
Ilidza.

Kakanj Power Plant and Coal Mine

Power Plant: The Kakanj Power Plant is located in Central Bosnia near Zenica. It has ‘
four units of 32 MW each, 2 each placed in service in 1956 and 1960; 2 units of 110 MW
each, placed in service in 1969 and 1977; and one unit of 230 MW, placed in service in
1988. Two of the 32 MW units are in operating condition and 2 are being repaired. One
of the 110 MW units is operating, and the other is disassembled and in need of technical
assistance to complete the overhaul and reassembly. The 230 MW unit was partially

mothballed early in the war, but is in need of technical assistance for recommissioning.

The power plant was operating at 12 MW on Sunday, Dec. 10, due to the low level of
load. The 110 MW unit was shut down the day before due to its minimum load

requirement. One of the 32 MW or 110 MW units must be on-line in order to supply the
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Kakanj district heating requirement of 30 MW of steam. Only the 230 MW unit has any
environmental control, and it only has an electrostatic precipitator. The ash content of
the fuel is 40 %, and sometimes reaches 50 %. The ash is carried by conveyor belt to an
ash pile across the river visually estimated at 100-150 meters high. The ash is of a fine
granular structure and was said to present no problem from a long term stability point

of view. Apparently, there has been no serious erosion problem yet.

A detailed list of equipment and assistance required by the plant is being prepared in
Sarajevo. A similar list is being prepared for the Tuzla power plant. The immediate
needs at Kakanj are for assistance in completing the maintenance on 2 of the 32 MW
units, reassembling the disassembled 110 MW unit, and recommissioning the 230 MW
unit. The ability to restart the 230 MW unit will also depend on the availability of the
transmission network. Croatia owns 50 MW of capacity at Kakanj, in addition to 200
MW at Tuzla, and on the Serb side, 100 MW at Gacko, and 23.8 MW and 47.5 MW
respectively at hydro plants Trebinje 1 and Dubrovnik. Bosnia must begin to repay the
energy it was unable to deliver during the war, as well as continue delivery under long
term contract. Slovenia also owns 100 MW of capacity at Uglivek (Serb side thermal),

with similar considerations.

Coal Mine: The primary source of coal for the Kakanj power plant is a nearby open pit
mine, covering an area of 4 km by 5 km. The pit is being mined at depths of up to 50 m,
with an overburden of up to 30 m and a seam of up to 20m. The original equipment is
mostly Russian, and is in a very poor state of repair. There are 6 shovels, of which
typically only 2 are working at a time. A similar situation exists for the other
equipment, i.e. only a very little works at any one time. Much of the equipment, has
been cannibalized to keep the remaining equipment operating during the war. The coal

washing plant is completely dysfunctional.

The overburden is being dumped in a valley next to the pit. There does not appear to be
a serious erosion problem, but the landfill is consuming private property for which the
owners are being compensated at a rate established by the state. The roads in the mine
are in serious need of repair, an activity which receives little attention given the lack of
equipment. The inability to deliver fuel to the power plant is currently the limiting
factor in the plant output, followed closely by the ability of the T&D system to deliver
the energy to the load, the ability of the plant to produce additional energy, and the
rebound of the load itself. The coal mine personnel believe they can quickly increase

mine output with some new equipment.

Electrotek Concepts, Inc.



Dispatch Centers

There is a national dispatch center located in the headquarters building of
Elektroprivreda in Sarajevo. The center used to monitor the status of the thermal plants
and provide frequency control signals for the major hydrofacilities in Bosnia.
Elektroprivreda was in the process of implementing a limited SCADA system before the
war. Right now sporadic communication is maintained with the major generation and
transmission facilities throughout Bosnia. Very limited data is available from the field.
Elektropriveda would like to reestablish the dispatch center after emergency service

restoration has been completed.

In addition to the republic dispatch center, which has responsibility for the 400 kV and
220 kV network and the power plants, there are 4 transmission regions and 7
distribution regions with smaller control centers. The 4 transmission district control
centers are responsible for the 110 kV network and the small hydroplants, while the 7
distribution district control centers are responsible for the system below 100 kV. All of
the transmission planning and operations software needs to be replaced. It was old

before the war and doesn’t reflect the needs of economic operating requirements.

Long-Term Contracts

Under the former system, Yugoslav republics were able to contribute to the construction
of power plants in other republics, and negotiate long-term contracts at favorable rates.

For example, investments by Croatia and Slovenia in Bosnia include the following:
Croatia:

HydroPlant Trebinje1  23.8 MW

HydroPlant Dubrovnik  47.5 MW

Thermal Plant Tuzla 200 MW
Thermal Plant Kakanj 50 MW

Thermal Plant Gacko 100 MW
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Slovenia:

Thermal Plant Uglivek 100 MW

Bosnia has been unable to fulfill its contracts during the war, and is now renegotiating
its obligations to Croatia and Slovenia, who are also said to have unpaid energy bills to
Bosnia. In addition, Bosnia had incurred a pre-war obligation of .76 Twh to its UCPTE
neighbors, including Croatia, Slovenia, Romania, and Bulgaria. This debt, too, will need
to be repaid, but not until power plant output can be increased, and the 400 kV and 220
kV international interconnections can be reestablished. These interconnections will also
provide a vehicle for Bosnia to generate some hard currency if it can economically

become a net exporter of electricity again.

System Planning

The Elektroprivreda Transmission and Operations Department has responsibility for
planning the annual, monthly, weekly, daily, and hourly output of the system, and
negotiating exchanges with neighbors. Before the war, a generation expansion plan had
been developed through the 2010-2020 time period. The plan foresaw the addition of up
to 2000 MW additional coal-fired capacity, with no other fossil fuels contemplated.
EPBH no longer consider these plans realistic, and would like to begin again with a
clean slate. The planned plant and mines no longer lie in the same political territory. At
the same time, there seems to be a realistic recognition of the fact that there are
insufficient resources to duplicate critical electrical facilities and that long-term
cooperation among the parties will be essential for the rebuilding effort. Planning

programs previously used in Bosnia include WASP and MAED.

Transmission and Distribution System Rebuilding

EPBH currently owns all electric system assets (Generation, Transmission &
Development) in its territory with the exception of street lighting, which is owned by
the municipalities. They were beginning to implement construction practices and

material standards for T & D construction before the war, but these efforts were
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derailed. They are still not in place, but are badly needed to prevent a proliferation of
different design systems throughout the country, which will lead to greater costs and

lower reliability in the Jong-term.

In the cities, the 10 kV cable network consists of a mixture of direct-buried cable and
cable in ductwork. Some cable sections have been spliced as many as 10-20 times (1-2 is
normal) with inadequate splices made under very difficult conditions. These cables
need to be replaced as quickly as possible. Standards are being written for the most
important (expensive) equipment first, including cable, switchgear (SF6 and vacuum)

and transformers.

In areas which received heavy shelling during the war and which transmission lines
cross, a line may have been broken and spliced 10-20 times in the space of 3-4 towers.
With improper splices, these lines are also very weak. A small amount of additional
weight from snow, for example, can cause these lines to fail again, as happened during
the snowstorm of Dec. 12-13, 1995, just before the signing of the peace agreement. A 220
kV line from Jablanica to Tuzla is physically spliced to a 110 kV line into Sarajevo which
provides the city with its main power. Sections of both lines were damaged and failed
during the storm and took over 24 hours to put back into service. Extensive
reconductoring of such lines will be required. The entire line is in operation at 110 kV
due to the extensive damage to the 220 kV facilities. Power from the hydroplant
Visegrad in the Serb territory can also be fed into Serb suburbs of Sarajevo, but the
means to deliver it to other sections of the city is imperfect at the moment.

The most serious damage to the T&D system generally took place in the area of the front
lines. We passed through the area of Travnik, to the west of Zenica, viewing the
damage to the T&D system. We saw front lines of both Croat-Bosniak and Serb-Bosniak
fighting. In some areas, the devastation of the homes of the Muslims, identified by their
four-sided roofs, next to the still inhabited homes of the Croats or Serbs, was most stark.
In other areas, all homes were completely destroyed. We inspected one 110/10 kv
substation, several 10/ .4 kv substations, and many sections of 220, 110, 10, and .4 kv
line. Much of the 220 kv and 110 kv line is in minefields and cannot yet be repaired.
Numerous steel towers are damaged or destroyed and long lengths of steel conductor
are missing. Many 110/10 kv substations have been cannibalized to get others back into
operation. Transformer radiators have been shot and all the oil has leaked out;
insulators and bushings have been shot and damaged; instrument transformers and

circuit breakers are destroyed; bus work is often a twisted mess. The 10 and .4 kv lines

Electrotek Concepts, Inc.
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vary from minimal damage to completely gone, with many of the wooden poles having

been cut down and used for firewood.

While the field personnel have been very resourceful in restoring a minimum level of
service under extreme hardship conditions, the system is being operated in a dangerous
and unsafe fashion. Energized equipment is being operated with unsafe clearances,
equipment is being operated above rating, and lines are being operated with inadequate
relay protection and in some cases, without adequate circuit breaker protection.

Emergency assistance is required to rectify this situation.

Training and Assistance

I explored the areas of technical training and assistance with EPBH, including the UPP,
through Mrs. Nikolic, the Director of R&D. She says that after 4 years of war and
isolation, EPBH is in very poor condition, from both a technical and manpower point of
view. They would be grateful for any programs of technical cooperation and assistance
which they can receive. They liked the idea of the UPP, and look forward to the
possibility of working with a sister utility. On the technical side, they requested
specific assistance in the areas of system frequency control, control center design,
system planning and operations, and distribution system loss reduction. Itold them I

would discuss these requests in Washington and discuss them again on my next visit.

Part of the assistance should consist of technical assistance in developing new standards
for load forecasting, distribution planning, system design, construction standards, and
equipment standards. I have been told that new construction standards are being
developed, but I have not been able to see any. If this effort is not undertaken
immediately, there will be a higher cost in the long term to maintain and repair the
hodgepodge of systems which will develop. This may also offer an opportunity to
support the development of some private, regionally based engineering/construction

companies to perform distribution system design and maintenance.

Electrotek Concepts, Inc.

11



Impressions from Trip through Mostar to Split

On Thursday, Dec. 14, I rode from Sarajevo through Mostar to Metkovic and on to Split
in Croatia. Until Jablanica, the road was through a mountainous region and only
partially cleared of snow. Beyond Jablanica, the road was clear and passable. Many
segments of the T&D system were visible from the road, as well as the major dams on
the Neretva River. As in the trip to Zenica, many damaged towers and missing sections
of conductor were observed. The damage in the Serb territory around Sarajevo seemed
light in comparison to that observed throughout other sections of Bosnia. There were
some areas where we passed through several kilometers of completely destroyed
villages at a time in central and southern Bosnia, and other areas of more localized

damage or no damage.

One of the most striking features of the landscape is the extreme steepness and
ruggedness of the hills and mountains, and the fact that this did not deter the
construction of numerous T&D facilities throughout the region. The transmission line
design calculations will be more complex here due to the difficult terrain and resulting
loads. The most rugged terrain was observed south of Jablanica and north of Mostar.
The devastation on the east bank of the Neretva (Muslim side) compared to the relative

lack of damage on the west bank (Croat side) is quite obvious in Mostar.

Electrotek Concepts, Inc.
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List of Primary Contacts for the Energy Sector

December 6-13, 1995 Sarajevo, Bosnia and Herzegovina

IMG

Ministry of Foreign Affairs
Ministry of Energy & Industry
UMCOR

Sarajevo University

Elektroprivreda

Kabanj TPP

Central Bosnia Coal Company

Jacques Perreaux, Electricity Coordinator

Paul Monnory, General Manager

Rob Stockdale, Head of Field Office

Daria , Interpreter

Prof. Dr. Fahrudin Sebic, Minister

Mr. Smailbegovic, Minister

Dirk Van Gorp, Head of Mission

Prof. Salih Carsimamovic

Mr. Edham Bicakcic, General Manager

Mr. Acif Hadrovic, Head, Consulting Team

Mrs. Dubravka Nikolic, Director of R&D

Mr. Franjo Bozuta, Director of Transmission & Operation
Mr. Enver Dreso, Director of Generation

Mr. Markovic Ognjen, Technical Director

Mrs. Sabaheta Sadikovic, Head of Generation Planning
Mr. Mustafa Ceco, Director, Elektrodistribucija Doboj
Mr. Enver Sabanovic, Chief Engineer

Mr. Brescic Fuad, General Director

Mr. Fazlic Ibrahim, Financial Director
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Schedule of Major Meetings

Bosnia and Croatia, Dec. 4 - 16, 1995

Monday, Dec. 4, 1995 am
Zagreb, Croatia
IMP - Logistics Briefing
Paul J. Monnory, General Manager

Pierre Verstraelen, Water & Sanitation

Monday, Dec. 4, 1995 pm
Zagreb, Croatia
Croatian Electric Power Co. - Corporate Overview

Mr. Bagelvitch, President

Tuesday, Dec. 5, 1995 pm
Sarajevo, Bosnia & Herzegovina
Ministry of Foreign Affairs - Orientation
Prof. Dr. Fahrudin Sebic, Minister of Foreign Relations

Mr. Mamekovic, Water & Sanitation

Mr. Zlatkovic, Ministry of Coordination of Foreign Affairs
Jacques Perreaux, IMG

Frieerich Morlock, IMG

Frank Gillespie, USAID

Craig Buck, USAID, Mission Director

Electrotek Concepts, Inc.
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Wed., Dec. 6, 1995 am
Sarajevo, Bosnia & Herzegovina
IMG - Current System Status

Jacques Perreaux, IMG

Wed. Dec. 6, 1995 am

Sarajevo, Bosnia & Herzegovina

Ministry for Cooperation with the UN - Overview
Mr. Muratovic, Ministry for Cooperation
Mr. Smailbegovic, Ministry of Energy & Industry
Mr. Samir Musovic, Ministry of Trade
Mr. Innomovic, Ministry of Physical Planning & Natural Resources
Mr. Koludur, Ministry of Transport

Mr. Kreso, Agency for International Cooperation in Reconstruction &
Development

Mr. Sebic, Ministry of Foreign Affairs

Mr. Mucovic, Ministry of Economics

Wed., Dec. 6, 1995 pm
Sarajevo, Bosnia & Herzegovina

Elektroprivreda - Discussion Topics & Schedule

Mrs. Dubravka Nikolic, Director of R&D

Thurs. Dec. 7, 1995 am

Sarajevo, Bosnia & Herzegovina

Electrotek Concepts, Inc.
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Elektroprivreda - Introduction & Overview
Mr. Edhem Bicakcic, General Manager
Mr. Acif Hadrovic, Head, Consulting Team
Mrs. Sabaheta Sadikovic, Head, Generation Planning

Prof. Salih Carsimamovic, Dept. of Energy Efficiency, Sarajevo
University

Mr. Markovic Ognjen, Technical Director

Mr. Enver Kreso, Director of Generation

Friday, Dec. 8§, 1995
Sarajevo, Bosnia & Herzegovina
Elektroprivreda - Economics, Finance & Planning
Mrs. Sabaheta Sadikovic, Head, Generation Planning

Mr. Markovic Ognjen, Technical Director

Friday, Dec. 8, 1995
Sarajevo, Bosnia & Herzegovina
Elektroprivreda - Transmission & Distribution
Mrs. Dubravka Nikolic, Director of R&D

Mr. Franjo Bozuta, Director of Transmission & Operation

Saturday, Dec. 9, 1995
Zenica, Bosnia & Herzegovina

Rudnici Uglja - Srednja Bosna (Central Bosnian Coal Mine)

Mr. Brescic Fuad, General Director

Electrotek Concepts, Inc.
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Mzr. Fazlic Ibrahim, Finance Director
Mr. Sabanovic Enver, Chief Engineer, Kakanj TPP

Mr. Rob Stockdale, IMG

Sunday, Dec. 10, 1995
Kakanj, Bosnia & Herzegovina
Kakanj Power Plant & Coal Mine
Mr. Fazlic Ibrahim, Finance Director, Coal Mine

Mr. Sabanovic Enver, Chief Engineer, Kakanj TPP

Sunday, Dec. 10, 1995
Trevnik, Bosnia & Herzegovina
Elektroprivreda - Transmission and Distribution System Status

Mr. Mustafa Ceco, Director, Elektrodistribucija Doboj

Tuesday, Dec. 12, 1995
Sarajevo, Bosnia & Herzegovina

Elektroprivfeda - Transmission and Distribution System Planning &
Reconstruction

Mrs. Dubravka Nikolic, Director of R&D
Mr. Franjo Bozuta, Director Transmission & Operation

Director Distribution.

Electrotek Concepts, Inc.

N



Attachment 3

Electrotek Concepts, Inc.



Agenda Topics

Utility Company Overview
Structure and Relation to Government
Generation, Transmission, Distribution, Planning
Operation of the System (then and now)
Voltage Control
Frequency Control
Status of the System Now
Generation
Transmission (Protection, Communications, Control)
Distribution
Customer Load
Population
Annual Consumption
Daily Profiles
Manpower Availability and Training
Dispatch Center and Control Hierarchy
Exports/Imports and Interconnections

Impact of Electrical Heating
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1. INTRODUCTION

This study is done within the activity for providing the electric

power in the town Sarajevo before the winter 1993,

The subject of this study are all damaged and destroyed units of
the transmission network at the Sarajevo region needing the inevi-
table sanation necessary for the regular supply and transformation

of the electric power.

The choice of the units ready for the sanation and revitalization
follows the established priority and the damage degree (based on
the energy explanation) leading to the soon solution of the unfa-

vourable electric energy situation at the close Sarajevo region.

The aggresion on the Republic Bosnia and Herzegovina in March
1992. and the war activities still going on, have provoked serious
damages at the electric energy units of the transmission network.
In spite of our constant efforts trying to have these units repai- —
red, during the whole period, the necessary scope and quality of
the repair proved to be impossible. The main reasons of the ine-
ffectivity is the lack_ of the safe, and very often, no approach to

the damaged units and the aggresor’s constant keeping us from

the repair of these units.

A particular problem of the sanation and revitalization is the shor-

tage (and also our impossibility to procure) the spare parts, equi-

pment and materials.

For the real recognition of the scope and possibility of the sana-

tion and reviatalization of these units, the special attention is pa-

id to:

- the general characteristics of the units needing the sanation and
revitalization; ~ o

- material component (equipment, spare parts and materials);

- necessary financial investments for the realization of the sana-
tion and revitalization program of the transmission network units

at the Sarajevo region,
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2. ELECTRIC POWER SUPPLY OF THE SARAJEVO REGION
BEFORE THE WAR

Before the war in Bosnia and Herzegovina, the region of the town
Sarajevo was supplied with the electric power over twelve (12)tran-
sformer stations 110/x connected to the electric energy sistem of
B&H through two TS 400/110 kV and eight (8) 110 kV transmissj—
on lines directed to the electricity resources (HP Jab!anjca,ﬁ__@—

kanj and HP Visegrad). The direct connection with a great number

of the generating capacities (TP Kakanj, TP Tuzla, HP Jablanica,
HP Visegrad, HP Piva) and the solidly constructed network of the
} 110 kV transmission lines made it possible for the town Sarajevo to
‘%have the stable and high-quality supply.

’

The total installed capacity of all twelve (12) transformer stations
110/x with twenty two (22) assembled transformers was 687,0 MVA.
The realized peak load in the town Sarajevo was 281 MW in 1991,
and over these transformers and distribution network, the consu-
mers were supplied with 1.459,45 GWh. The table 1. shows the
consumption list with the realized peak load in 1991., stated for

each month separately.

1991. Table 1.
MONTH | I Hl IV vV VI VL vl X X X1 X
Pmax 26 - 7
(W) 9,0 281,0 224,0 220,0 214,5 167,0 176,2 165,2 1745 24,6 224,2 229,5

(‘éth) 160,6 151,0 129,7 122,93 110,68 90,4 85,07 85,6 95,48 119,12 134,24 174,63

The transformer stations 110/x kV, transmitting the electric power
to the town Sarajevo are: TS Sarajevo 1, Sarajevo 2, Sarajevo U,
Sarajevo 5, Sarajevo 7, Sarajevo 8, Sarajevo 13, Sarajevo 14, Sara-

jevo 15, Sarajevo 18, Pale and HadZidi.

Ce——
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3. ELECTRIC POWER SUPPLY OF THE CLOSE
SARAJEVO REGION IN WAR

3.1. Supply in 1992,

From the very beginning of the war, namely April 1992., the elec-
tric energy facilities’ have been the target of bombing, and the ele-

ctic power has become the means for the war aim realization.

After the transmission lines, connecting the transformer stations
in the town with the electric power system, were destroyed, the
majority of these stations are left permanently without any voltage,
while the great number of them were seriously damaged and out

of order for their function.

The following stations stayed definitely without 110 kV voltage:

. TS 110/10 kV Sarajevo 13 (May 4.1992.)

. TS 110/10 kV Sarajevo 14 (May 14.1992.)

TS 110/10 kV Sarajevo 15 (May 14.1992.)

. TS 110/10/35 kV Sarajevo 18 (April 29.1992.)
. TS 110/10 kV Sarajevo 5 (July 7.1992.)

TS 110/10 kV Sarajevo 8 (August 12.1992.)
. TS 110/10/35 kV Pale (July 7.1992.)

. TS 110/10/35 kV HadZi¢i (August 5.1992.)

The connection with the electric energy system was reduced to on-
ly one transmission line transmiting over TS Sarajevo 10, periodica-
lly to the other stations: TS Sarajevo 2 or TS Sarajevo 7, supplyi-

ng the close Sarajevo region, namely TS Sarajevo 1 and TS Saraje-

vo 4 that used to supply llidZa, BlaZuj, Vogosca and llijas.

From December 7.1992. TS 110/35 kV Sarajevo 2 definitely stayed
without the 110 kV voltage. Since then the close town region has
been, periodically and in limited quantities of the power, supplied
over TS 110/10 kV Sarajevo 7 with its two assembled transformers
110/10 kV, capacity 2x31,5 MVA; and through one transmission li-

ne 110 KV Sarajevo 10-Sarajevo 7-11.
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The data, we have, show that in 1992. the close town region was
supplied over six (6) TS 110/x: TS Sarajevo 2, TS Sarajevo 5,TS
Sarajevo 7, TS Sarajevo 13, TS Sarajevo 14 and TS Sarajevo 15
with only 409,78 GWh of the electricity out of which in January ,
February, March and April there were 300,364 GWh and the rest

of 109,416 GWh was delivered in all eight (8) months.

The town was without any voltage during some longer periods as
from September 21.1992, to October 15.1992. (25 days); then from
December 7.1992, to January 15.1993. (40 days). In these period
the town was also without any water supply and any telephone co-

nnections.

3.2. Supply in 1993.

As it has already been said, that the close region of the town Sa-
rajevo, from the beginning of 1993., namely from January 15.1993.
when the town after all 40 days got the voltage, was supplied over
only one TS 110/10 kV Sarajevo 7 where from January 19.1993.two
transformers 2x31,5 MVA were in operation. Over the TS 110/35/10
kV Sarajevo 1, the regions of BlaZuj, llidZa, Vogos$c¢aand llija3 were

supplied too.

Due to the weak connections of this region to the electric power
system, and often damages at the conductors caused by the war

activities, during the first eight (8) months, the town was in 44%

e —am

- of this time totally without any voltage.

Due to the limited quantities of the electric power coming to the
town, it was distributed mainly to the high priority consumers. In

May 1993. the damages at the network were the reason that all

connections with HP on the river Neretva stayed cut, and the sys-

tem includes TP Kakanj and TP Tuzla with their mininum production
(The shortage of the coal and fuel) provoking the limited consum-

ption of 7-8 MW in Sarajevo, and periodically only 1-2 MW,
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At this time there were some, longer periods when the town supp-
ly was broken. The longest period without any electric power was
from June 21.1993. to August 13.1993. (53 days) when TS Saraje-

vo 7 was out of operation due to the damages at the network.

By the end of August 1993., after the connection with HP on the
river Neretva was reestablished, the state is somehow improved

and the close town région is delivered max. 25-30 MW that‘i{ over
TS Sarajevo 7 directed mainly to the high priority consume}:s and
to some households consumers. The table 2. shows the consumption
with the ration between the maximum and average capacity stated

for each month of 1993. during this period.

1993, Table 2, o
Month | 1 i v Y vi vl v Total
_ 1-VIil
Pmax/
bove 55/39 51/35 49/37 58/40 52/19 22/8 0/0 38/15
e~ -
<[MW)
N w
OlcGwh) 13,715 13,372 19,454 26,949 12,486 2,772 5,189 93,937
Pmax/
p.ve  19/15 19/16 20/15 20/15 17/9  8/4 4/3 15/7
Tl(Mw)
<
wn
ﬂ(gwm 5,27 6,143 7,817 9,876 5,952 1,601 1,045 3,949 41,653
2w
Eligwh) 18,95 19,515 27,271 36,825 18,438 4,373 1,045 9,138 135,59
P
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. ELECTRICITY NEEDS OF THE CLOSE REGION
OF THE TOWN SARAJEVO UP TO THE END OF
1993. AND THE SUGGESTIONS FOR THEIR
REALIZATION

Any precise recognition of the electricity needs of the close region
of the town Sarajevo up to the end of 1993. can be hardly done
without taking into consideration the availability of other energents

(gas, oil, solid fuels).

Still, according to the available data, it has been done the consum-
ption forecast for the close town region up to the end for 1993.and
enclosed at the table 3.

Table 3.

1X/93. X/93. X1/93. X11/93.
Pmax (MW) 72,8 30, 1 109,7 117,5
W (GWh) 41,05 55,10 60,84 68,65

The realization of this forecast asks the operative state of the cer-
tain transformer stations 110/x kV, transmission lines 400 kV and
110 kV, and some distribution transformer stations, medium and low

voltage network.

The inevitable precondition for the above realization is the necessa-

ry providing of the generating capacities at HPYand TPY

The transmission of the necessary quantities of the electric power to
the close town region up to the end of 1993. asks the operation of

the transformer stations 110/x kV and the transmission lines 400 kV
and 110 kV.

Necessary transformer stations:

i

¢ = TS 110/35 kV Sarajevo 2 (Velesici) 63 + 31,5 MVA
. - TS 110/10 kV Sarajevo 5 (Koevo) 2 x 31,5 MVA
- TS 110/10 kV Sarajevo 7 (B. Potok) 2 x 31,5 MVA
~ TS 110/10 kV Sarajevo 14 (Otoka) 2 x 31,5 MVA



Necessary transmission lines:

f,?

: - TL 400 kV Sarajevo 10-Tuzla
- : - TL 110 kV Sarajevo 10-Sarajevo 4
o ? ' - TL 110 kV Sarajevo 4 - Sarajevo 2
1 - TL 110 kV Sarajevo 2-Sarajevo 5
— -~ - TL 110 kV Sarajevo 1-HP Jablanica Il and 11l
— "{“& TL 110 kV Sarajevo 1-Sarajevo 18-Sarajevo 20
S TL 110 KV Sarajevo 20-Sarajevo 14-Sarajevo 15
IT TL 110 kV Sarajevo 10-Sarajevo 2
" . TL 110 kV TP Kakanj-Sarajevo 4
I‘i - TL 110 kV Sarajevo 1-Jablanica | -
A TL 110 KV Sarajevo 4-Sokolac
IQ; ) TL 110 kV Sarajevb 10-Sarajevo 7-1
o .
The repair of all above mentioned lines 400 and 110 kV connects
I into the electric energy system the stated transformer  stations
Mi -and also gives the possibility of linking TS Sarajevo 1, TS Sara-
Id‘ jevo 4, TS HadZié¢i, TS Sokolac and TS Pale to the system.
]
= The repair of the above transmission lines 400 and 110 kV and
I uniting the above transformer stations into the electric power sys-
. tem enables the electricity to be provided for the close region of
l the town Sarajevo.
I. “'"."_.:.5,") The quality and stability of the power supply of the close town
region is conditioned by placing all four transformer stations(each
l: of them with two energy transformers) into operation.
% ’ The repair of the transmission lines and placing the transformer
l"'é‘ - stations into the full operation ask the necessary equipment, mate-
".‘_:_'% rials, tool and other items listed at the specifications.
l | The specifications of the equipment, .r‘r;aterials and other items ne-

cessary for the sanation and revitalization state both the type of
the product and the producer enabling an easy exchange of the

destroyed and damaged equipment without restricting the same pro-

ducer.
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5. SPECIFICATION OF THE EQUIPMENT, MATERIALS,

DEVICES, INSTRUMENTS AND TOOL FOR THE
SANATION AND REVITALIZATION OF THE
TRANSFORMER STATIONS
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. Transformer station 110/35/10 kV Sarajevo 2

Specification of equipment and materials

Number

Total
price
(DEM)

Unit

Units Quant. price

Equipment

1 2 3 4 5

12

Outdoor three-pole interrupter
(consisting of three single-po-
le interrupters)with following
characteristics:
-Max.operating voltage 123 kV
-Nominal current: 1250 A
~Cut-off short circuit current:
31,5 kA
-medium for arch extinguish-oil
~Elec.motor drive 220V DC
-Auxilliary drive voltage 220 V
DC
-Signal on-off switch with 16
current paths type HPGE 11/15

product of'Energoinvest" pcs. 120.000

3 40.000

Outdoor three-pole in-line dis-

connector with poles in para-

llel, with following characteris-

tics:

-max.operating voltage 123 kV

-rated current 1250 A —
-thermical current 1¢=31,5 kA/sec. :
-elec.motor drive 220 V DC
—-auxiliary drive voltage 220 V
DC

-signal on-off switch with 16
current paths

-hand phase-to.earth with si-
gnal on-off switch with 8
current paths type RSM-11

or VRV-11

product of'Energoinvest" pcs. 2 50.000

25.000

Qutdoor current instrument
transformer with following
characteristics:

-max.operating voltage 123 kV
-transformer ratio:

I core 2x200/5A,cl.0,5

capacity 15 VA,FS=5

Il core 2x200/5A ci.10 P10,30 VA
-thermical current lth=40 kA
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1

-dynamic current l4,~=100 kA
type TPE 11 ¢
product of'"Energoinvest"

Capacity voltage divider for
outdoor installation with
following characteristics:
-max.operating voltage 123 kV
-transformer ratio:
110/Y370,1/V3 kv

-power 150 VA;cl.0,5
~-capacity 8000-1000pF

type MBH 123

product of'Energoinvest"

Zincoxide overvoltage arrester
with following characteristics:
-Un2 89 kV- I,= 10 kA
product of "Energoinvest"

HF damp with following
characterictics:.

-nominal current 630 A
-max,operating voltage:123 kV
-inductivity 0,2 mH

product of "Energoinvest"

Conductive insulator for power
transformer with following
characteristics:

-max.voltage: 123 kV

-nominal current 400-550A
-type CTf-123 550-400 A or
an equivalent

product of "Mikafil"

Outdoor mobile-drawable block
for max.operating voltage 38 kV,
50 Hz with following assembled
equipment:

-outdoor three-pole minimum oil
circuit breaker with following
characteristics:
nominal current: 630 A,
max. voltage: 38 kV,
cut~off short circuit current:
12 kA
elec.motor drive: 220 V DC
signal on-off switch with
12 current paths '
type HPGE 7-9.... piece 1

pcs.

pcs.

pcs.

pcs.

pcs.

7.390

6.120

5.000

8.000

3.450

22,170

30.600

15.000

16.000 -

6.900 TN
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10.

A8

11.

~Current instrument transformer
for outdoor instalation with
following characteristics:

max. voltage 38 kV,
transformer ratio:2x150/5/5A
first core:cl.0,5;Fs=5;30 VA
second core:cl.10 P 10;30 VA
type TE 7-8.... pieces 3

The mobile-drawable block is de-
signed for the montage on the
steel rails assembled at the con-
crete basement

product of "Energoinvest" pcs.

. Mobile-drawable block for out-

door installation for max. ope-
rating voltage 38 kV,50 Hz
with following characteristics:
-Qutdoor three-pole minimum oil
circuit breaker with following
characteristics:

nominal current: 630 A,
max.voltage: 38 kV,

cut-off short circuit current:
12 kA

elec.motor drive: 220 V DC
signal on-off switch with 12
current paths

type HOGE 7-9 .... piece 1
-Outdoor power instument
transformer, with following
chiaracteristics:

max.voltage: 38 kV,
transf.ratio: 2x400/5/5A,

| core: cl.0,5;Fg=5;30 VA,

It core:cl.10 P10; 30 VA

type TE 7-8 .... pieces 3
The mobile-drawable block is
designed for the montage on the
steel rails assembled at the
concrete basement

product of "Energoinvest" pcs.

Zincoxide overvoltage arrester

with following characteristics:

Up= 39 kV; I, = 10 kA

product of "Energoinvest” pcs.
Interposing current transfor-

mer with transformer ratio

1/5A type STEM-10

product of "Energoinvest" pcs.

35.000 105.000

35.000 35.000

520 1.560

Ut v
[=]

3.000
?

o\

R PR g
<&k
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0 1 2 3 4 5

12. Transformer oil Shell or

Dial C or any other

compatible oils t. 20 4.000 80.000
13. Silicate gel kg. 15 120 1.800 —

TOTAL: "487.030
2. Expenses of the sanation and

revitalization of TS 110/35/10 kV

Sarajevo 2 (DEM)
2.1 Equipment 1-13 c.......... . veun 487.030
2,2. Electromontage works.......... . 97.406
2.3. Transport and assurance .......... 24.351
2.4, Adjustment project realization ..... 10.000
2.5, Functional testing ........00v0vene. 1.200
2.6, TOTAL ivvvininns Cereaereaen 619.987
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5.2. Transformer station 110/10 kV Sarajevo 5
1. Specification of equipment and materials
. . Unit Total
Number Equipment Units Quant. price price
(DEM) (DEM)
0 1 2 3 4 5
. Transformer oil Sheel or Dial C i
or any other- compatible oils t. 2 4.000 8.000
. Gas SF6 for filling the metal
enclosed substation kg 150 30 4.500
TOTAL: 12.500
. Expenses of the sanation and
revitalization of TS 110/10 kV
Sarajevo 5 (DEM)
2.1. Equipment 1-2 ......... Ceereteaennann 12.500
2.2. Electromontage works .....ccoeeevenienns 1.000
2.3. Transport and assurance ............. 625
2.4, Functional testing ...... v, 300
2.5, T O T A L ittt tiinnseresonoscscnnnas T4.425

£
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5.3. Transformer station 110/10 kV Sarajevo 7

1. Specification of equipment and materials

Unit Total

Number Equipment Units Quant. price price
(DEM) (DEM)
0 1 2 3 4 5

1. Zincoxide overvoltage arrester o

with following characteristics:

U Z89kv;l = 10 kA

n n

product of "Energoinvest" pcs. 6 5.000 30.000
2, Supporting rod insulator for

outdoor instalation with

following characteristics:

-max.operating voltage:123 kV

~breaking force: 400 daN

product of "Energoinvest" pcs. 2 1.000 2.000
3. Transformer oil Shell or Dial C

or any other compatible oils t. 2 4.000 8.000

TOTAL: 40.000
2. Expenses of the sanation and

revitalization of TS 110/10 kV

Sarajevo 5 (DEM)
2.1. Equipment 1-3 ... iiiiiiineiinannans 4g.000
2.2. Electromontage works ......vvvvueennns 3.200
2.3. Transport and assurance ............. 2.000
2.4, Functional testing .....cvvviviiennenn. 300
2.5 TOTAL .eieieriiiiiettencsssassanas 45.000
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: 5.4. Transformer station 110/10 kV Sarajevo 14 -
. -i 1. Specification of equipment and materials
I
- . . Unit Total
J 7’,,~,f? Number Equipment Units Quant, price price
g s (DEM)  (DEM)
I 0 1 2 3 4 5
.} -~ .
A /1. Transformer oil Shell or T
I" ye, Diala C or any other
o \ compatible oils t. 33 4.000 132.000
l? - "TOTAL: 132.000
2. Expenses of the sanation and
l revitalization of TS 110/10 kV
i Sarajevo 5 (DEM)
™
l4 2.1. Equipment = ....iiiciiieciiieniiaenans 132.000 —
. 2.2. Electromontage works .......... Cesenan 10.560
3 2 Transport and assurance ........ . 6.600
l 2.4. Functional testing ......c0i0evveneenn 200
2.5, TOTAL covvranrennn. e 149,360
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5.5. Specification of device, instuments and tool

Number Materials Units Quant. Unit Total

price price
(DEM)  (DEM)
0 1 2 3 4 5

1. Device for filtering and
vacuuming of transformet ,
oil (6-10 t/h) set 1 60.000  60.000

2. Grease spray drier for
insullated transformers at
the field set 1 50.000 50.000

3. Device for SF6 manipulation
and substation vacuuming

(metal enclosed substations) set 1 50.000 50.000
4, Detector of SF6 ' gas
presence (portable) pcs. 4 2.000 8.000

5. Detector (portable) of nitrogen
presence (leaking from the
metal enclosed substation) pcs. 2 10.000 20.000

6. Mobile (portable) device for
compressed air with filtering,
for pneumatic operations, with
operating pressure up to 16
bars pcs. 1 15.000 15.000

7. Instrument device for dielectric
hardness of transformer oil
(portable} for high voltage
transformers(up to 400 kV/cm) pcs. 2 5.000 10.000

8. Elec.motor pump with flow
registrator, for pouring the
transformer oil, capacity
2-3 t/h pcs. 2 1.000 2.000

9. Elec. motor pump with flow
registrator, for pouring the
transformer oil, capacity

up to 20 t/h pcs. 1 5.000 5.000
10. Inductor insullation tester

2,5 and 5 kV(hand drive) pcs. 2 3.000 6.000
11. Inductor insullation tester

5 kV (motor drive) pcs. 1 8.000 8.000

12. Instrument set for testing
magnetizing currents and
transformer ratio of voltage
transformers set 1 20.000 20.000
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0 1 2 3 4 5

13. Complete sets of mechanic
tool for montagers set 10 6.000 60.000

14. Set of the hydraulic
cranes from 50 to 100 t,
with command board, motor
pump and equipment, for
lifting voltage transformers set 1 20.000 _ _20.000

TOTAL: " 334.000
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5.6. Expenses for sanation and revitalization of transformer stations
Transformer Recapitulation of revitalization expenses
station ' Equi El.montage Transport Project Functional Total

auip works gassurance  realization testing (DEM)

JELTei TS 110/10/35 KV Sarajevo 2 487.030 97.406 24.351 10.000 1.200 619.987

v s evo TS 110/10 kV Sarajevo 5 12.500 1.000 625 - 300 14.425

LA fPoipK TS 110/10 kV Sarajevo 7 40.000 3.200 2.000 - 300 45.500
>ToKka TS 110/10 KV Sarajevo 14 132.000 10.560 6.600 - 200 149,360 ‘
Device, instruments, tool 334.000 o
I

TOTAL: _ Clriim At (55 7 ef,,,"o A0 02 Zono 1.163.272

_— ™ - - P -
/?/‘/’ /:)C‘)
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6. SPECIFICATION OF EQUIPMENT, DEVICES, INSTRUMENTS
AND TOOL NECESSARY FOR THE SANATION AND REVITA-
LIZATION OF TRANSMISSION LINES

Sand

A
3

[N
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; 6.1. TL 400 kV Sarajevo 10-Tuzla
B % 1. Specification of equipment and materials
. Number Equipment and Units Quant. Un.'t TOt.al
materials price price
e (DEM)  (DEM)
o 0 1 2 3 4 5
) 1. Conductor Al-Fe 490/65 mm2 kg 14.400 8§ ,115.200 —
I 3 2. Conductor EAl-Mg 120/70 mm? kg  2.300 10 23.000 B
i 3. DT - string 400 kV pcs. 18 2.700 48.600
l 3 oy 4, DC - string 400 kV pcs. 36 2.600 93.600
S R 5. SC - string 400 KV pcs. 12 1.100 13.200
3 6. DC-V string 400 kV pcs. 12 2.600 31.200
— 7. Carrying suspension of
ey earth conductor pcs. 4 60 240
3 8. Tensioning suspension of
earth conductor pcs. 2 120 240
-
‘3’ 9. Proceeding compression
) connector for conductor
: 490/65 mm?Z pcs. 18 60 1.080
o
< 10. Tensioning compression
- connnector for conductor
o 490/65 mm2 pcs. 12 100 1.200
B 11. Compression connector for
- conductor 490/65 mm? repair  pcs. 50 40 2.000
S 12. Prolonging compression LT
) conductor for EAI-Mg
120/70 mm?2 pcs. 15 80 1.200
13. Compression connector for
conductor EAL-Mg 120/70 mm?2
repair pcs. 30 90 2.700
14, Glass insulator U160BS pcs. 2.300 45 103.500
15. Zinc armature for earth
electrode kg 200 3 600
16. Clamp for earth electrode pcs. 10 15 150 p
17. Elastic distancer 400 mm pcs. 40 20 800
18. Zinc adapted construction kg 24,500 2,5 61.250 \\
TOTAL: (1-18) | 499.760
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1

Construction and electromon-
tage works, technical docu-
mentation, regulation of
property relations,preliminary
works, transport assurance of
equipment and materials

Recapitulation {(1+2)

160.000

659.760

o
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6.2. TL 110 kV Sarajevo 10-Sarajevo 4

1.

Specification of equipment and materials

. . Unit  Total
Number Eqmpmgn't and Units Quant. price price
materials (DEM) (DEM)
1. Conductor Al-Fe 240/40 mm> kg  18.000 8 144.000
2. Conductor EAl-Mg 95/55 mm? kg 2.500 10 25.000
3. DT-string 110 kV pcs. 24 960 - -23.040
4.  DC-string 110 kV pcs. 36 930 -~ 33.480
5. SC-string 110 kV pcs. - - -
6. Carrying suspension of
earth conductor pcs. 6 20 120
7. Tensioning suspension of
earth conductor pcs. ) 4o 160
8. Proceeding compression
connector for conductor
240/40 mm2 pcs. 60 37 2.220
9. Compression connector for
conductor 240/40 mm2 pcs. 80 16 1.280
10. Tensioning compression
connector for conductor
240/40 mm2 pcs. 10 54 540
11. Glass insulators U120BS pcs. 1.000 32 32.000
12. Zinc armature for earth
electrode kg - ~ -
13. Clamp for earth electrode pcs. - - -
4. Zinced adapted tower const-
ruction{various profiles) kg 6.000 2,5 15.000
TOTAL: 1-14 276.840
2. Construction and electro- /
montage works, technical docu-
mentation, regulation of pro-
perty relations, preliminary
works, transport and assurance
of equipment and materials 160.000
3. Recapitulation (1+2) 356.840
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6.3. TL 110 kV Sarajevo 2-Sarajevo 4

1. Specification of equipment and materials

. . Unit  Total
Number Eqmpmgnt and Units  Quant. price price
materials (DEM) (DEM)
1. Conductor Al-Fe 240/480 mm> kg  10.000 8  80.000
2, Conductor Fe 11 50 mm® kg 800 5 14.000
3. DT-string 110 kV pcs. 18 960 17.280
4, DC-string 110 kV pcs. 12 930 11.160
5. SC-string 110 kV pcs. 6 450 2.700
6. Carrying suspension of
earth conductor pcs. 6 20 120
7. Tensioning suspension of
earth conductor pcs. 4 40 160
8. Proceeding compression
connector for conductor
240/40 mm2 pcs. 50 37 1.850
9. Compression connector for
conductor 240/40 mm2 pcs. 40 16 640
10.  Tensioning compression
connector for conductor
240/40 mm2 pcs. 6 54 324
11. Glass insulators U120BS pcs. 1.500 32 48.000
12,  Zinc armature for earth
electrode kg 70 3 210
13. Clamp for earth electrode pcs. 2 5 10
14, Zinced adapted tower const-
ruction(various profiles) kg 16.000 2,5 40.000
TOTAL: 1-14 206.454
2. Construction and electro-
montage works, technical docu-
mentation, regulation of pro-
perty relations, preliminary
works, transport and assurance
of equipment and materials 90.000
3. Recapitulation (1+2) 296.454

NS
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6.4. TL 110 kV Sarajevo 2-Sarajevo 5

1. Specification of equipment and materials

7 . . Uni Total
Number Equipment and Units Quant. ricte rice
N materials P P
] (DEM) (DEM)
l{ 1. Conductor Al-Fe 240/40 mm2 kg 9.000 8 72.000
i 2.,  Conductor Fe Iill 50 mm? kg 1.600 5  8.000
3 3. DT-string 110 kV pcs. 8 960  7.860
I:; 4. DC-string 110 kV pcs. 12 930 t1.160 -
5. SC-string 110 kV pcs. 6 450  2.700
6. Carrying suspension of
earth conductor pcs. 4 20 80
7. Tensioning suspension of
earth conductor pcs. 2 40 80
- 8. Proceeding compression
] connector for conductor

240/40 mm2 - pcs. 50 37 1.850

3 9. Compression connector for
i conductor 240/40 mm2 pcs. 60 16 960

= 10. Tensioning compression
£ connector for conductor
240/40 mm2 pcs. L 54 216

= 11.  Glass insulators U120BS pcs.  1.600 32 51.200

12, Zinc armature for earth
i electrode kg - - -

13. Clamp for earth electrode pcs. - - - —

14, Zinced adapted tower const-
ruction(various profiles) kg 7.500 2,5 18.750

2. Construction and electro-
montage works, technical docu-
} mentation, regulation of pro-
i perty relations, preliminary
works, transport and assurance
of equipment and materials 80.000

3. Recapitulation (1+2) 254,676

]
I;; TOTAL: 1-14 174.676
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6.5. TL 110 kV Sarajevo 1-Jablanica Il and Il

1. Specification of equipment and materials

. . Uni Total
Number Equipment and Units  Quant. pricte price
materials (DEM) (DEM)

1. Conductor Al-Fe 240/40 mm2 kg 30.000 8 240.000
2. Conductor Fe ill 50 mm” kg 3.000 5. 15.000
3. DT-string 110 kV pcs. 36 960 _.24.560
4. DC-string 110 kV pcs. 36 930  33.u480
5 SC-string 110 kV pcs. 18 450 8.100
6. Carrying suspension of

earth conductor pcs. 18 20 360
7. Tensioning suspension of

earth conductor pcs. 12 40 430
8. Proceeding compression

connector for conductor

240/40 mm2 pcs. 40 37 1.480
9. Compression connector for

conductor 240/40 mm2 pcs. 80 16 1.280
10.  Tensioning compression

connector for conductor

240/40 mm?2 pcs. 6 54 324
11.  Glass insulators U120BS pcs. 3.500 32 112.000
12.  Zinc armature for earth

electrode kg 200 3 600
13. Clamp for earth electrode pcs. 6 5 30
14,  Zinced adapted tower const-

ruction(various profiles) kg 16.000 2,5 40.000

TOTAL: 1-14 487.694

2.  Construction and electro-
montage works, technical docu-
mentation, regulation of pro-
perty relations, preliminary
works, transport and assurance
of equipment and materials 207.000

3. Recapitulation (1+2) 694.694
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6.6. TL 110 kV Sarajevo 1-Sarajevo 18-Sarajevo 20

1. Specification of equipment and materials

. . Unit  Total
Number Equipment and Units  Quant. price price
materials (DEM) (DEM)

1.  Conductor Al-Fe 240/40 mm> kg  36.000 8 288.000
2. Conductor Fe i1l 50 mm’ kg 1.200 5 6.000
3. DT-sfring 110 kv pcs. 18 960 17.280
4, - DC-string 110 kV pcs. 24 930 22.320
5. SC-string 110 kV pcs. 12 450  5.400
6. Carrying suspension of

earth conductor pcs. .6 20 120
7. Tensioning suspension of - .

earth conductor pcs. 4 - - 40 160
8.  Proceeding compression

connector for conductor —

.2430/40 mm2 ' pcs. 18 37 666
9. Compression connector for

conductor 240/40 mm2 pcs. - 80 16 1.280
10.  Tensioning compression

connector for conductor

240/40 mm2 pcs. 8 54 432
11.  Glass insulators U120BS pcs. 3.000 32 96.000
12. Zinc armature for earth

electrode kg - - -
13. - Clamp for earth electrode pcs. - - -
14, Zinced adapted tower const-

ruction(various profiles) kg 38.000 2,5 95.000
15. Conductor Al-Fe 150/25 mm kg 1.500 8 12.000

TOTAL: 1-15 544.658
2. Construction and eléctro-

montage works, technical docu-

mentation, regulation of pro-

perty relations, preliminary

works, transport and assurance

of equipment and materials 280.000
3. Recapitulation (1+2) 824.658
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6.7. TL 110 KV Sarajevo 20-Sarajevo 14-Sarajevo 15

1. Specification of equipment and materials

. Unit Total
Number Equipment and Units  Quant. p:;lce price
materials (DEM) (DEM)
2
1. Conductor Al-Fe 240/40 mm kg 30.000 8 240.000
2. Conductor Fe Il 50 mm2 kg 2.000 5 - 10.000
3. DT-string 110 kV pcs. 24 960 22.040
4, DC-string 110 kV pcs. 24 930 22.320
5. SC-string 110 kV pcs. - - -
6. Carrying suspension of
earth conductor pcs. 6 20 120
7. Tensioning suspension of
earth conductor pcs. 2 49 80
8. Proceeding compression
connector for conductor
240/40 mm2 pcs. 20 37 740
9. Compression connector for
conductor 240/40 mm2 pcs. 30 16 640
10. Tensioning compression
connector for conductor
240/40 mm2 pcs. 4 54 216
11, Glass insulators U120BS pcs. 1.100 32 35,200
12.  Zinc armature for earth
electrode kg 350 3 1.050
13. Clamp for earth electrode pcs. 10 5 50
14, Zinced adapted tower const-
ruction(various profiles) kg 38.000 2,5 95.000
TOTAL: 1-14 428.456
2. Construction and electro-
montage works, technical docu-
mentation, regulation of pro-
perty relations, preliminary
works, transport and assurance P
of equipment and materials [ 215.000"
3. Recapitulation (1+2) 643.456
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6.8. TL 110 kV Sarajevo 10-Sarajevo 2

1. Specification of equipment and materials

. Unit  Total
Number Equipment and Units  Quant. price price
materials (DEM) (DEM)
1. Conductor Al-Fe 240/40 mmz kg 9.000 8 72.000
2. Conductor Fe iIl 50 mm? kg 1.200 5 6.000
3. DT-string 110 kV pcs. 12 960 11.520
4, DC-string 110 kV pcs. 21 930 19.530
5. SC-string 110 kV pcs. 6 450 2.700
6. Carrying suspension of
earth conductor pcs. 4 20 80
7. Tensioning suspension of
earth conductor pcs. 3 4o 120
8. Proceeding compression
connector for conductor
240/40 mm2 pcs. 50 37 1.850
9. Compression connector for
conductor 240/40 mm2 pcs. 50 16 800
10.  Tensioning compression
connector for conductor
240/40 mm2 pcs. 6 54 324
11,  Glass insulators U120BS pcs. 1.000 32 32.000
12, Zinc armature for earth
electrode kg 75 3 225
13. Clamp for earth electrode pcs. 2 5 10
14, Zinced adapted tower const-
ruction(various profiles) kg 6.000 2,5 15.000
TOTAL: 1-14 162.159
2. Construction and electro-
montage works, technical docu-
mentation, regulation of pro-
perty relations, preliminary
works, transport and assurance
of equipment and materials 69.000
3. Recapitulation (1+2) 231,159
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6.9, TL 110 kV Kakanj-Sarajevo &

1. Specification of equipment and materials

i Total
Number Equipment and Units Quant. U:;::te rice
materials B P
(DEM) (DEM)
1. Conductor Al-Fe 240/40 mm> kg  17.000 8 136.000
2. Conductor Fe il 50 mm> kg 1.600 5 8.000
3. DT-string 110 kV pcs. 18 960 17.280
4. DC-string 110 kV pcs. 24 930  22.320
5. SC-string 110 kV pcs. 6 450 2.700
6. Carrying suspension of
earth conductor pcs. 10 20 200
7. Tensioning suspension of
earth conductor pcs. 6 40 240
8. Proceeding compression
connector for conductor
240/40 mm?2 pcs. 50 37 1.850
9. Compression connector for
conductor 240/40 mm2 pcs. 50 16 800
10.  Tensioning compression
connector for conductor
240/40 mm2 pcs. 6 54 324
11, Glass insulators U120BS pcs. 1.600 32 51,200
12,  Zinc armature for earth
electrode kg - - -
13, Clamp for earth electrode pcs. - - -
14.  Zinced adapted tower const-
ruction(various profiles) kg 5.000 2,5 12.500
TOTAL: 1-14 253,414

2.,  Construction and electro-
montage works, technical docu-
mentation, regulation of pro-
perty relations, preliminary
works, transport and assurance
of equipment and materials 105.000

3. Recapitulation (1+2) 358.414
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6.10. TL 110 kV Sarajevo 1-Jablanica |

1. Specification of equipment and materials

. Unit Total
Number Equtpmc'anlt and Units  Quant. price price
materials (DEM) (DEM)
1. Conductor Al-Fe 240/40 mm2 kg 12,000 8 96.000
2. Conductor Fe 11l 50 mm2 kg 1.500 5 7.500
3. DT-string 110 kV pcs. 24 960 23,040
4, DC-string 110 kV pcs. 18 930 16.740
5. SC-string 110 kV pcs. 12 450 5.400
6. Carrying suspension of
earth conductor pcs. 12 20 240
7. Tensioning suspension of
earth conductor pcs. 6 40 240
8. Proceeding compression
connector for conductor
240/40 mm2 pcs. 50 37  1.850
9. Compression connector for
conductor 240/40 mm2 pcs. 50 16 960
10. Tensioning compression
connector for conductor
240/40 mm2 pcs. 6 54 324
11.  Glass insulators U120BS pcs. 1.500 32 48,000
12, Zinc armature for earth
electrode kg 70 3 210
13, Clamp for earth electrode pcs. 5 5 25
14, Zinced adapted tower const-
ruction(various profiles) kg 5.000 2,5 13.750
TOTAL: 1-14 214,279
2.  Construction and electro-
montage works, technical docu-
mentation, regulation of pro- Q2 oo
perty relations, preliminary
works, transport and assurance
of equipment and materials
3. Recapitulation (1+2) o627
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6.11. TL 110 kV Sarajevo h4-Sokolac

1. Specification of equipment and materials

. ' Unit Total
Number Equipment and Units Quant. price price
materials (DEM) (DEM)
1. Conductor Al-Fe 240/40 mm?> kg  1.500 g8 12.000
2. Conductor Fe 111 50 mm’ kg 200 5 1.000
3. DT-string 110 kV pcs. - - -
4, DC-string 110 kV pcs. 4 930  3.720
5 SC-string 110 kV pcs. - - -
6. Carrying suspension of
earth conductor pcs. - - -
7. Tensioning suspension of
earth conductor pcs. - - -
8. Proceeding compression
connector for conductor
240/40 mm2 pcs. 12 37 hquy
9. Compression connector for
conductor 240/40 mm2 pcs. 30 16 480
10. Tensioning compression
connector for conductor
240/40 mm?2 pcs. it 54 216
11, Glass insulators U120BS pcs. 500 32 16.000
12, Zinc armature for earth
electrode kg - - -
13. Clamp for earth electrode pcs. - - -
14, Zinced adapted tower const-
ruction(various profiles) kg 1.000 2,5 2.500
TOTAL: 1-14 36.360

2.  Construction and electro-
montage works, technical docu-
mentation, regulation of pro-
perty relations, preliminary
works, transport and assurance
of equipment and materials 7.000

3. Recapitulation (1+2) 43.360
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6.12. TL 110 kV Sarajevo 10-Sarajevo 7-1

7] 1. Specification of equipment and materials

. Unit  Total
7 Number Equipment and Units Quant. price price

. Conductor Al-Fe 240/40 mm2 kg 26,000 8 208.000

1
2, Conductor SLK cable kg 4,300 18 77.400
3. DT-string 110 kV pcs. 12 960 "17.520
4, DC-string 110 kV pcs. 36 930 33,1480
5. SC-string 110 kV pcs. - - -

6

. Carrying suspension of
Ty earth conductor pcs. 8 25 200

' ) materials (DEM) (DEM)

7. Tensioning suspension of
A earth conductor pcs. 12 30 360

- 8. Proceeding compression
connector for conductor
_.-,! 240/40 mm2 pcs. 50 37 1.850

- 9. Compression connector for
conductor 240/40 mm2 pcs. 40 16 640

10. Tensioning compression
'} connector for conductor
i - 240/40 mm?2 pcs. 8 30 240

11, Glass insulators U120BS pcs. 1.700 32 54.400

- 12. Zinc armature for earth
electrode kg - - -

{ 13. Clamp for earth electrode pcs. - - -

14, Zinced adapted tower const-
ruction(various profiles) kg 3.000 2,5  7.500

| NP
RN

TOTAL: 1-14 395.590

2. Construction and electro-
montage works, technical docu-
mentation, regulation of pro-
perty relations, preliminary
works, transport and assurance
of equipment and materials 160.000

asily)

[

J 3. Recapitulation (1+2) 555.590
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6.13. List of equipment and materials for TL 110 kV

_ . Unit

Mnber Equipnent and urits quant. price  [ot2
(DEM)
2 3 4 5 6

1. Conductor Al-Fe 240/40 mm2 kg 198.500 8 1.588.000
2. Conducotor EAl Mg 150/25 mm®> kg 1.500 § ~ T12.000
3. Conductor EAl Mg 95/55 mm® kg 2.500 10  25.000
4. Conductor Fe Il 50 mm> kg  13.100 5  65.500
5. Conductor- SLK cable m 4.300 18 77.400
6. DT- string 110 kV pcs. 194 960 186.240
7. DC- string 110 kV pcs 247 830 229.710
8. SC- string 110 kV pcs. 66 450 29.700
9. Carrying suspension of

earth conductor pcs 72 20 1.440
10. Tensioning suspension of

earth conductor pcs. 43 40 1.720
11. Carrying suspension for

SLK cable pcs. 8 25 200
12. Tensioning suspension for

SLK cable pcs. 12 30 360
13. Proceeding compression

connector for conductor

240/40 mm2 pcs. 450 37 16.650
14. Compression connector

conductor 240/40 mm2

reparis- pcs. 600 16 9.600
15. Tensioning compression

connector for conductor

240/40 mm2 pcs. 68 54 °  3.672
16. Glass insulators U 120 BS pcs. 18.000 32 576.000
17. Zinced armature for earth .

electrode kg 765 3 2.295
18. Clamp for earth electrode pcs. 25 5 125
19. Zinced adapted tower

construction (various

profiles) kg 141.500 2,5 353,750

TOTAL: (1-19) 2.179.362
Note:

DT - double tensioning
DC - double carrying
SC - single carrying
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6.14. Specification of devices, tool and service vehicles

. . Unit Total
Number Materials Units Quant. price price
(DEM) (DEM)
0 1 2 3 4 5
1. TOOLS
Pulling (slide) ladder for
strings, length 2,9 m pcs. 4 26_0 1.040
Pulling (slide) ladder for i
strings 220 kV,length 7,4 m pcs. il 410~ 1.640
Pulling ladder for strings
110 kV length 2,5 m pcs. 8 220 1.760
Wire ladder for carrying
strings 220 kV length 3
and 4,5 m pcs. 8 110 880
1.5. Ladder for repairs at ten-
— sioning pole, length 7,5 m.
//,lac,x7 Made of light material,
attested for this work.
For easier transport and
carrying,ladder is two-
piece model pcs. 4 170 680
1.6. Ladder for repairs at
Noobs carrying pole 400 kV,length
, 5 m,possibly in two pieces
made pcs. 4 130 520
1.7. Traveller for steel rope-for
lifting, spreading and tensio-
% ning
09;1 Catal. no. 49.10.20 pcs. 10 250  2.500
3] 1068 Catal. no. 49.20.10 pcs. 10 250 2.500
(229 Catal. no. 49.30.20 pcs. 10 250 2.500
[=lo Catal. no. 49.10.30 pcs. 250 2.500
1.8. Travweller for montage of
/D[f protective ropes
Type 1. Catal.no. 49.25.50 pcs. 20 500 10.000
(212 Type 1. Catal.no. 49.35.50 pcs. 20 500  10.000
/O/} Type 2. Catal.no. 49.35.90 pcs. 20 500 10.000
1.9. Cutter=pliers type 11 and
40/5 111 for conductor linking
150-240 mm2 pcs. 8 300 2.400
1.10. Hydraulic motor press for
( linking Fe and Al-Fe con-
40/ ductors with borer set
"Fisterer" or any similar pcs. 4 5.900 23.600
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i

1'

1

11.

.12,

.13,

1.14.

1

1.

1

.15,

.16.

17.

.18.

.19,

.20,

1.21.

1

.22,

Traveller for montage of
conductors.cross section
5-11,7 mm

Catal. no. 49.25.10

Traveller for montage of
conductors, cross section
18,1-22,4 mm

Catal. no. 49.45.10.

Traveller for montage con-
ductors of cross section
12-18 mm

Catal. no. 49.35.10

Traveller for montage of
conductors type Uboldi
Italia 60/217

Traveller for montage of
conductors of 22,5-27,2 mm
Catal.no. 49.65.10

Traveller for tensioning the
conductors for force up 5 t.
Type 60/202 B.Uboldi-ltalia

Line car for repairs of con-
ductors Type 60/204 Uboldi-
Italia

Clamp for conductor tensi-
oning Type S 150 for con-

ductor cross section 16-18 mm

Catal. no. 48,07.150

Clamp for conductor tensio-
ning Type S-240,conductor
cross section 18-22 mm
Catal. no. 48.02.240

Clamp for conductor tensio-
ning Type S-360,conductor
cross section 22-27 mm
Catal. no. 48.02.360

Clamp for conductor tensio-
ning Type S-490 for conduc-
tor cross section 27-32 mm
Catal. no. 48.02.490

Clamp for conductor tensio-
ning Type S-50 conductor
cross section S-10,5 mm

pcs.

pcs.

pcs.

pcs.

pcs.

pcs.

pcs.

pcs.

pcs.

pcs.

pcs.

pcs.

20

20

20

20

20

10

750

750

750

750

750

700

400

240

250

260

270

240

15.

15.

15.

15.

15.

000

000

000

000

000

.000

.600

.920

.000

.080

.160

.920
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0 1 2 3 § 5
‘,} 1.23. Clamp for conductor tensio-
097 ning Type $-95 for conductor
cross section 10,5-13 mm pcs. 8 240 1.920

1.24., Terminal sock for conductor
spreading.cross section
lo74 10-13 mm
‘ Catal. no. 47.01.13 pcs. 5 110 550 —

1.25. Terminal sock for conductor
spreading.cross section <
/232 13-16 mm
Catal. no. 47.01.16 pcs. 5 110 550

1.26. Terminal sock for conductor
spreading.cross section
19-23 mm
Catal. no. 47.01.23 pcs. 5 110 550

1.27. Terminal sock for conductor
spreading.cross section
£y 23-29 mm
Catal. no. 47,01.29 pcs. 5 110 550

e

.28. Terminal sock for conductor
spreading.cross section
Dy s 29-38 mm
R Catal. no. 47.01.30 pcs. 5 110 550

1.29, Universal devices for lifting

and pulling, "Tirfor" Type
C T T-13 pulling force of rope,

o 5.10,25,50 and 100 m pcs 8 1.800 14.400 LT
1.30. Universal devices for lifting

. and pulling,"Tirfor" Type
MR SR T-35,with pulling force,
et ' length 5,10,25 50 and 100 m pcs. 8 2.500 20.000

1.31. Tensioner Type A 60/141 for
2% force up 3000 kg pcs. 3 85 255

kel
—h

3

t

1.32. Self-mobile device for
conductor dragging with
,O}’} double winch,Model kW-7,
-7 pulling force 2x5 tons pcs 1 45.000 45.000

3
i 1.33. Flexible steel rope,cross
,0%3 cest.12 mm, 25,50 and 100 m pcs. 5 350 1.750

1.34. Flexible steel rope,cross
1o %Y sect.16 mm, 25,50 and 100 m pcs. 5 380 1.900
J 1.35. Synthetic or hemp rope,
F ol 2 12 mm length 100 m pcs. 8 600 4.800

RRITEIN : e PSR PPN . R KR - E ety s RN 4 el o .
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.36,

.37,
.38.

.39.

.40,
CA1.

L42,

a4,

Synthetic or hemp rope,
16 mm length 100 m

Monter tool (complet)

pcs. 20 800
pCcs. 10 100

Motor saw for tree cutting
"STHIL" small model pcs. 3 1.000

Motor saw for tree cutting
"STHIL" bigger model pcs. 3

—

. 400
Diesel power load set up 3 kW pcs. 3 2.800

Portable hydraulic hand
high-pressure press for
conductor linking, with
hose 10 m set 4 2.250

Insert+Hydraulic hand press

for conductors Al-Fe 490/65,

360/57,240/40,150/25 and

Fe 50 mm2 set 3 1.500

.43.Hydraulic motor press for

conductors 490/65,360/57,
240/40,150/25 Al-Fe and
Fe 50 mm2 set 3 4,400

Insert-Hydraulic motor press

for conductors Al-Fe 4890/65,

360/57,240/40,150/25 and

Fe 50 mm2 set 3 1.500

. Pliers for cutting Al-Fe

conductor 490/65 mm2 set 2 950

. Belts with safety rope set 20 250
. Hand borer up 16 mm set 4 750

. Device for spreading and

tensioning of conductor at TL

380 kV (conduvtor in bundle).

min.pulling force 10 t.Device

is selfmobile with possible

automatic regulation of pulling

force (similar device is Japanese

product mod.NokW7 TWIN

CAPSTANS SELF-DRIVING

PULLER) pcs. 1 135.000

. Brake for device for conduc-

tor pulling,with possible au-

tomatic regulation of braking

force Brake is adapted for

drive over bad terrains,

equipped with driveshaft for

connection to motor vehicles pcs. 1 135.000

16.000
1.000

3.000

~ -14,200
<7 8,400

9.000

4.500

13.200

4,500

1.900
5.000
3.000

135.000

135.000
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1 2 3 4 5

1.

Jo5.2

50.

.52.

.53.

Flexible metal connector(rope)

"PILOT SAJLAY cros.sect.6 mm,

min.breaking force 1.600 kg

Rope is to be 1.000 m coiled

at iron spools.Rope terminals

are adjusted for easy procee-

ding with suitable turning

swivel pcs. 4 1.500 _ 6.000

Flexible metal conductor

(rope) for pulling,cross

sect. 12-13, min.breaking

force 7.500 kg.Rope is deli-

vered in 800 m lengths coiled

at metal spools.Rope terminals

are adjusted for an eesy pro-

ceeding with suitable turning

swivel pcs. 5 4.000 20.000

Flexible metal rope for con-

ductor tensioning, cr.sec.

18 mm, min breaking force

18.000 kg. Rope is delivered

in 3.000 m lengths coiled at

metal spols. Rope ends are

adjusted for an easy procee-

ding or connected to pull

devices pcs. 2 11.500 23.000

Device for conductor encoiling

from spools. Device is equipped

with own hand lifter and hand

brake. Made of light material

adjusted for uncoiling connec-

tor from spools, cross sec. up

2,0 m.capacity 4.000 kg

Note: Similar product from

"UBOLDI" Italia pcs. 4 1.000 4,000

Device for conductor coiling
with hand chain drive. Other :
data same as ltem 1.53. pcs. 4 1.000 4.000

Hand lifter (device) for
unloading the insulator strings
by replacement insulator units
at carrying insulator poles

with max.string or rope [ength
up 6 m for min.force 5.000 kg.
Device is to be light(less than
20 kgland adjusted for repairs
at tensioning and carrying po-
les(horizontal and vertical posi-
tion of works) pcs. 4 1.000 4.000
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.56.

.57.

.58.

.59.

.60.

Traveller for spreading con-
ductors in bundle (2 conduc-
tor bundle at horizontal
position of 400 mm space)
Equipped with auxiliary trave-
llers for passing the spread
connector Max.vertical load of
traveller 12.000 kg. Made of
light and solid material.
Gutter 70 mm coated with pla-
stic mass.

Note: Above traveller is simi-
lar to TESMEC Type 651

Balance traveller (for force
equaling) for spreading
connectors in bundle, (two
connector bundle, 400 mm spa-

pcs.

ces) Min.loading force 12.000 kg)

Adjusted for connector sprea-
ding through the travellers
described in Item 1.56

Note: Similar traveller is
produced by TESMEC mod.641

System of complex of trans.
ferrable travellers for con-
ductor tensioning with two
complex traveller systems
with iron drive cord for
12.000 kg rope

Note: Similar traveller system
is produced by TESMEC

mod. 301

Single traveller for conduc-
tor spreading.cross sec.

600 mm, gutter 70 mm for
vertical force 6.000 kg,
Gutter is coated with plastic
mass.

Line car for distant ring
montage at conductors in
bundle(of two conductor)
with 400 mm space. Line car
is with chain foot drive
equipped with brake and
distance counter

Note: Similar car is produced
by TESMEC mod. 661

pcs.

pcs.

pcs.

pcs.

30

30

2,000

650

600

700

700

60.000

2.600

2,400

21.000

2.800
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1.61. Line car for slight reparis
and works at conductors
/oég (one conductor) similar to
UBOLD! T/1050(ex 60/240)
Made of light material pcs. 4 350 1.400
1.62. Prolonging sock for procee-
/ot ding conductors at spreading
oL Cross sect. 18-30 mm pcs. 10 100.. - 1.000
1.63. Prolonging sock for procee-
Lo ding conductors at spreading
S Cross sect. 11-14,5 mm pcs. 10 100 1.000
1.64. Interconnector for steel rope
i prolonging for conductor
= spreading with 5.000 kg.
force. pcs. 10 20 200
. 1.65. Turning swivel for 12.000
/ sc’f'o force. pcs. 20 50 1.000
"~ 1.66. Portable dynamometar for
. force matching at condduc-
tors Adjusted to force
matching of conductors
at tensioning condition pcs. 4 600 2.400
/ _ 1.67. Service vehicle with winch
ofe (8 seats) pcs. 2 30.000 60.000
1.68. Set of earthing tool for
13}5 110 kV voltage pcs. 8 1.000 8.000
1.69. Set of earthing tool for
/57 4 220 kV voltage pcs. 4 1.500 6.000
12 1.70. Set of earthing tool for
2 400 kV voltage pcs. 2 2.000 4.000
TOTAL: 837.475
NOTE:

Catalog numbers mentioned at the above specification are taken
from the technical documentation of "DALEKOVOD" Zagreb
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6.15. Expenses of sanation and revitalization of TL 400 and 110 kV

Equxpmgnt Works Total
TRANSMISSION LINE & material
(DEM) (DEM) (DEM)

1. TL 400 kV Sarajevo 10-

Tuzla 499.760 160.000 659.760
2. TL 110 kV Sarajevo 10-

Sarajevo 4 276.840 80.000 «-356.840
3. TL 110 kV Sarajevo 2~

Sarajevo 4 206.454 90.000 296.454
4, TL 110 kV Sarajevo 2-

Sarajevo 5 174.676 80.000 254,676
5. TL 110 kV Sarajevo 1-

Jablanica Il and 111 487.694 207.000 694.694
6. TL 110 kV Sarajevo 1-

Sarajevo 18-Sarajevo 20 544,658 280.000 824.658
7. TL 110 kV Sarajevo 20-

Sarajevo 14-Sarajevo 15 428.456 215.000 643.456
8. TL 110 kV Sarajevo 10-

Sarajevo 2 162.159 69.000 231.158
9. TL 110 kV Kakanj-

Sarajevo 4 253.414 105.000 358.414
10. TL 110 kV Sarajevo 1-

Jablanica 1 214,278 92.000 306.279
11. TL 110 kV Sarajevo 4~

Sokolac 36.360 7.000 43.360
12. TL 110 kV Sarajevo 10-

Sarajevo 7-1 395.590 160.000 555.590

TOTAL: (1-12) 3.680.339 1.545.000 5.225.339
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7. RECAPITULATION OF THE EXPENSES FOR SANATION
AND REVITALIZATION OF TRANSFORMER STATIONS

AND TRANSMISSION LINES

Works, Devices,
Electric energy Equipment other instrumen.  Total
facility expenses and tool
(DEM) (DEM) (DEM) (DEM)

Transmission lines r

400 and 110 kV 3.680.339 ! 1.545.000 837.475 '—6‘.062.81,4
Transformer stations . -
110/x kV 671.530 157.742 334.000 1.163.272
TOTAL: 7.226.086
i
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8. TERM DIAGRAM OF THE WORK DURATION
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transformer stations from Item 5. proposed for sanation and revitalization
6.1.-6.12.: transmission lines from ltem 6. proposed for sanation and revitalization

Term foreseen for works supposes all equipmert, materials, tool, machines, vehicles

and others are provided and weather conditions do not delay the works.

5.1.-5.4

LEGEND

Note

/

|



S N\ 73,3
.;» \?\l&\\‘\\\'“ﬁ‘-\"h‘ lh/;’\‘ 3
i Fife e T, s, d .
7 LV‘: \/ \;—.._. -ﬁ‘\“\\» X
Y »l‘& 4( \I ) \ o

5:

2y
e &Y
NG
i Al

WEA\Re=
N\
A
N
158

32
 Rige
3
T E

e

RN

(B2
yoiplavei N

4
2

/.
i

* bl
i NG 2

SARAJEVO MAP WiTH ELECTR

ENERGY FACILITIES DISPOSIT
BEFORE THE WAR

LEGEND: -

@ TS 400 kV

. BT @ 1S 10/x kv

} RN > SN R waacs  TL 400 kV

S : X 7 ke : N N : :

1 SR ’ RN K Mt

AL 5 , X ; ; / SR A Fernin :

.«%7/ R’ i Tl /\ PG B k‘n%;\}\_’:i\’/ 1)3l'§r \,\ K - ccmmas " emcemm T 220KV
SIS L Bt S : Adnurm e . w e gt . ;.

=)
" Saopa
S

R,

' BEST AVAILABLE COPY



S
O
J/‘a’f&\\\‘\

l—/’,, 3
T

NELY

P ag iy
7 fatrahos
Iy A

; o 5 A 3 N
SEeNE
. 5 7{ o %
o e X )
g

SARAJEVO MAP. WITH ELECTRIC

ENERGY * FACILITIES DISPOZITION

PROPOSED FOR SANATION ARND
REVITALIZATION

LEGEND: TRANSMISSION

SARAJEVO10 - SARA
SARAJEVO 10 ~ KISEL
SARAJEVO 10- SARA!
ARE I[N OPERATl

TS 400 kv

TS-10/x kv
TL 40O KY
TL 110kY

e ]
R 1574
"“’\‘:" Vo

epvia sani

~

S

1=

BEST AVAILABLE COPY



Sheet1

Equipment/Materials

Unit

Quantity

Unit price in DM

Oil immersed power transformer
Y,Y0,d5 VM 11010 kV, 31,5
MVA, "Rade Koncar"

pcs

555.000,00

Total price in DM

1.100.000,00

Oil immersed power transformer
Yd5 VM 35/10 kV, 8 MVA "Rade
Koncar"

pcs

160.000,00

960.000,00

Oil immersed power transformer
Yy5 VM (20)/0,4 kVA,100 kVA
"Rade Koncar"

pcs

10

3.380,00

Oil immersed power transformer
Yz5 VM 10(20) /0,4 kVA 250
kVA "Rade Koncar"

pcs

20

5.300,00

~ T 33.800,00

106.000,00

Oil immersed power transformer
Dy5 UM 10(20)/0,4 kVA, 400
kVA " Rade Koncar"

pcs

7.080,00

56.640,00

Oil immersed power transformer
Dy5 UM 10(20)/0,4 kVA, 630
kVA

pcs

66

9.570,00

631.620,00

-J

Oil immersed power transformer
Dy5 UM 10(20)'0,4 kVA, 1000
kVA

pcs

5

15.800,00

79.000,00

Transformer oit

kg

200000

4,00

800.000,00

Qutdoor installation with 2
transmission fields, 2
transformer fields, 1 instrument
field and iron construction with
joints

set

620.000,00

620.000,00

10

Automatic pneumatic switch -
disconnector RN-4, RDN-4 10
kV, 200 A, "Energoinvest" ( or
CSIR 12/630 "TSN")

pecs

60

1.900,00

114.000,00

11

Automatic pneumatic switch -
disconnector with fuses and
disconnecting coil RFN-4, 10 kV
200 A "Energoinvest" (or CSIR
12/100 "TSN")

pcs

30

2.700,00

81.000,00

12

Compression disconnector
CS1H 12/630 DD "TSN" ( see
Notes)

pcs

20

1.800,00

38.000,00

Page 1
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13

Compression disconnector
CS1H 12/100 DD SK LT "TSN"
{ see Notes)

Notes foritems 12 and 13: For
700 mm wide cubicles, the
alternative would be the vacuum
interrupter V12-25-16-(20)
"R.Koncar"

pcs

15

2.700,00

40.500,00

14

Minimumd-oil interrupter HG
4a/8c, 12 kV, 630 A 500 MVA 25
kA "Energoinvest" or : vacuum
interrupter V 12-25-16 "Koncar"

pcs

10

5.110,00

51.100,00

15

Mini block with 3 cubicles, 24 kV
630 A 500 MVA
"Energoinvest”,"TSN", "Rade
Koncar" or similar

pcs

15

11.000,00

165.000,00

16

Pin-type insulator SAR 30
"R.Koncar"

pcs

24

80,00

1.920,00

17

Pin-type insulator SAR 10
"R.Koncar"

pcs

250

30,00

7.500,00

18

Conducting insulator SB 38/62
for UM "TSN"

pcs

15

120,00

1.800,00

19

HV fuse cartridge 10 kV 50 A
,LFTR "Energoinvest"”

pcs

50

90,00

4.500,00

20

HV fuse cartridge 10 kV 125 A
,FTR"Energoinvest”

pcs

120

80,00

9.600,00

21

HV fuse cartridge 10 kV 125
A,VVC "Energoinvest"

pcs

24

90,00

2.160,00

22

HV fuse cartridge 10 kV 75 A,
VVC "Energoinvest"

pcs

150

80,00

12.000,00

23

LV switch DU 1250, 500 V, 50
Hz with manual front drive
"Energoinvest"”

pcs

1.600,00

8.000,00

24

LV switch DU 1250,500 V, 50 Hz
with electric motor drive
"Energoinvest”

pcs

1.800,00

5.700,00

25

LV switch F 1000 with front drive
"Energoinvest”

pcs

10

1.300,00

13.000,00

26

Cable NYBY 3 x 35 mm, 10 kV
"ELKA"

300

40,00

12.000,00

27

Cable PPOO 1 x 500 mm, 1 kV
IIELKA"

60

30,00

1.800,00

28

Cable PPOO 1 x 300 mm, 1 kV
lIELKA"

20

25,00

500,00

29

LV fuse box for pole mounted
TS "Energoinvest"

pcs

2.000,00

12.000,00

30

LV switchgear assembly with 8
cable terminals "Energoinvest"

pcs

10.000,00

60.000,00

31

Voltmeter type FQ3 0 - 500 V,
50 Hz "Iskra"

pcs

350

200,00

70.000,00

Page 2
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32

Ammeter type FQ3 0-1000 A
with the pointer for max. 15
minutes load "ISKRA"

pcs

40

250,00

10.000,00

33

Three-core HV cable, copper
wire,paper insulated,lead
sheathed, single wire armoured,
protected by bitumen-
impregnated jute tape .

Rated voltage 35 kV, test
voltage 54 kV ; type IPZO-13,
copper wire 3 x 120 mm2 (JUS
N.C5.020)

4200

75,00

315.000,00

34

Single-core HV cable, Al wire,
XLPE insulated,PVC sheathed
overall. Rated voltage 35 kV,
test voltage 54 kV, type XHP-48
A with Al wire 1 x 150/25 mm2
(JUS N.C5.230)

7300

35,00

255.500,00

35

Three-core HV cable,Al wire,
paper insulated,lead sheathed,
steel wire armoured, protected
by bitumen-impregnated jute
tape. Rated voltage 10 kV, test
voltage 18 kV, type [PO 13 A,
Al wire 3 x 150 mm2
(JUS.N.C5.020)

25000

128,00

3.200.000,00

36

Three-core HV cable,Al wire,
PVC insulated, steel wire
armoured,PVC sheathed overall.
Rated voltage 10 kV, test
voltage 18 kV, type PHP 81 A,
Al wire 3 x 150/6 mm2 (JUS
N.C5.220)

17500

67,00

1.172.500,00

37

Cable joints,type KS 1600/HE for
connections of 35 kV three-core
lead sheathed cables (listed as
No0.33),produced by "TEP"
Zagreb

pcs

12

831,00

9.972,00

38

Cable joints,type XPKS 35/3 for
connections of 35 kV XLPE
insulated cables (listed as
No.34),produced by "TEP"
Zagreb

pCs

24

506,00

12.144,00

39

Cabile joints type KS-64 for
connections of 10 kV paper-
insulated cables (listed as
No.35),produced by "TEP"
Zagreb

pcs

270

430,00

116.100,00

Page 3
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40

Cable joints, type PPKS 6 P 10
kV for connections of 10 kV PVC
insulated cables- no electric
protection (cables which are
already part of the network ),
produced by "TEP" Zagreb

pcs

160

370,00

59.200,00

41

Cable joints,type 92-AN 730-3
with protection joints 93-AF 94
for connections of 10 kV three-
core,PVC insulated cable (listed
as No0.38),produced by
"3M(EAST) AG" Switzerland

pcs

60

540,00

32.400,00

42

Cable midspan joints,type 92-
A175-3D for connections of 10
kV three-core, paper insulated
and PVC insulated cables
(already part of the network),
produced by "3M (EAST) AG"
Switzerland

pcs

1.350,00

8.100,00

43

Cable head, type GK 35 for 35
kV three-core,single wire
armoured, lead sheathed cables(
listed as N0.33 ), produced by
"TEP" Zagreb

set

12

3.502,00

42.024,00

44

Cable head, type XPKG 35/2-S,
for 35 kV single-core, XLPE
insulated cables (listed as
No.34),produced by "TEP"
Zagreb

pcs

12

350,001 .

4.200,00

45

Cable head for indoor
installation,type KGU-12 for 10
kV paper insulated cables(listed
as No.35 ),produced by "TEP"
Zagreb

pcs

120

270,00

32.400,00

46

Cable head for outdoor
installation,type KG 12 for 10 kV
paper insulated cables(listed as
No.35) ,produced by "TEP"
Zagreb

pcs

12

450,00

5.400,00

47

Cable head,type 93-DN/2-3 with
accessory set type 93-PN 72 for
10 kV ,PVC insulated cables
(listed as No. 36), produced by
"3N(East) AG" Switzerland

set

30

620,00

18.600,00

48

Copper ferrule for compression,
type XG7 T-70, produced by
"SIMEL"

pcs

400

14,00

5.600,00

49

Copper ferrule for compression,
type XG 7 T-95, produced by
"SIMEL"

pcs

200

15,00

3.000,00

Page 4
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50

Copper ferrule for compressian,
type XG 7 T-120, produced by
"SIMEL"

pcs

60

16,00

860,00

51

Aluminium ferrule for
compression,type XG8C150,
produced by "SIMEL"

pcs

1500

21,00

31.500,00

52

Bimetallic Al-Copper ferrule for
compression,type XN8C-150 B
70, produced by "SIMEL"

pcs

300

24,00

7.200,00

53

Bimetallic Al-Copper ferrule for
compression, type XN8C-150 B
95, produced by "SIMEL"

pcs

300

28,00

8.400,00

54

Bimetailic Al-Copper lug for
compression, type XCX 150,
produced by "SIMEL"

pcs

300

30,00

9.000,00

55

Aluminium compression lug,
type XC8 150, produced by
"SIMEL"

pcs

300

25,00

7.500,00

56

PVC cable protection,
dimensions 150 x 150 x 1000
mm, produced by "Vinidurit"
Zadar

pcs

16000

4,00

64.000,00

57

Copper compression lug, type
XCT 70-115-12, produced by
"SIMEL"

pcs

100

20,00

2.000,00

58

Copper compression lug, type
XCT 95-130-16, produced by
"SIMEL"

pcs

200

25,00

5.000,00

59

Copper compression lug, type
XCT 120-150-16, produced by
"SIMEL"

pcs

100

28,00

2.800,00

60

Impregnated wooden pole,JUS
D.T4 021/69 and D.B2.020:
length 8 m

length 9 m

length 10 m

length 11 m

length 12 m

pcs
pcs
pcs
pcs
pcs

966
976
1296
541
75

150,00
160,00
180,00
200,00
230,00

144.900,00
156.160,00
233.280,00
108.200,00

17.250,00

61

Pole made of polyester resins
reinforced with glass fibres,
types:

10/250 (10 m [ong,permissible
stress on top 250 daN)

11/250 (11 m long,permissible
stress on top 250 daN)

12/250 (12 m long,permissible
stress on top 250 daN)

These poles are produced by
"Restel" ltaly

pcs
pcs

pcs

100

133

135

374,00
414,00

476,00

37.400,00
55.062,00

64.260,00
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62

Reinforced concrete towers of
following types:

N-10( 10 m long, permissible
stress on top 250 daN)

N-12( 12 m long, permissible
stress on top 250 daN)
K-10-40( 10 m long, permissible
stress on top 950 daN)
K-12-40( 12 m long, permissible
stress on top 950 daN)

N-9 (9 m long, permissible
stress on top 250 daN)

K-9-60 ( 9 m long, permissible
stress on top 1392 daN)
Produced by "Neretva” Capljina

pcs

pcs

pcs

pcs

pcs

pcs

96

376

43

206

270

90

301,00
364,00
590,00
622,00

171,00

750,00]

28.896,00
136.864,00
25.370,00
128.132,00
46.170,00

67.500,00

63

Steel-lattice ,hot-dip galvanised
tower ( with bolts ), types:
C112,30m(5pcs)
C213,50m (4 pcs)

E7 12,78 m (2 pcs)
E214,02m (1 pcs)

Produced by "Energoinvest"
Sarajevo

i e i ]

6900
3056
3768
1154

1.800,00
1.800,00
1.800,00
1.800,00

12.420,00
5.501,00
6.783,00
2.078,00

64

Reinforced-concrete support for
mounting on wooden pole,
Permissible breaking moment
2000/1000 daNm.Produced by
"Sava" ,Krsko,Slovenia

pcs

2118

81,00

171.558,00

65

Steel, hot-dip galvanised
clamping ring for jointing of pole
and support.Produced by "Sava"
Krsko, Slovenia but also by
"Energoinvest" Sarajevo

pair

2268

24,00

54.432,00

66

Reinforced concrete stabilising
plate, 50x40x8 cm,produced by
"Sava" Krsko

pcs

1560

21,00

32.760,00

67

Concrete tube,internal diameter
500 mm, 1 m long

pcs

920

33,00

30.360,00

68

Portland cement PC 350

kg

15000

2,00

30.000,00

69

Steel, hot-dip galvanised
bracket,type NGH-1(designed by
"Elektrodistribucija")

pcs

142

216,00

30.672,00

70

Steel, hot-dip galvanised
bracket,type NGH-2( designed
by "Elektrodistribucija™)

pcs

30

252,00

7.560,00

71

Steel, hot-dip galvanised
bracket, type UZH-40( designed
by "Elektrodistribucija™)

pcs

29

244,00

7.076,00
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Steel,galvanised bracket, type
ZPK-1/1 ( designed by

72 |"Elektrodistribucija” ) pcs 250 234,00 58.500,00
Steel, galvanised bracket, type
OK-40 ( designed by

73 |"Elektrodistribucija™) pcs 30 150,00 4.500,00
Steel,galvanised bracket, type
KK-1 ( designed by

74 |"Elektrodistribucija" ) pcs 193 22,00 4.246,00
Steel,galvanised bracket, type
KK-2 ( designed by

75 |"Elekirodistribucija" ) pcs 145 26,00 3.770,00
Steel, galvanised bracket, type
ZK ( designed by

76 |"Elektrodistribucija" ) set 31 100,00 3.100,00
Steel, galvanised bracket, type
KRK ( designed by

77 |"Elektrodistribucija" ) set 12 110,00 1.320,00
Steel bolts with nuts M 20,

78 |lengths:
200 mm pcs 140 8,15 1.141,00
250 mm pcs 200 9,14 1.828,00
300 mm pcs 150 10,00 1.500,00
350 mm pcs 150 12,00 1.800,00
500 mm pcs 80 13,50 1.080,00
750 mm pcs 160 18,00 2.880,00
1300 mm pcs 60 20,00 1.200,00
1400 mm pcs 20 23,00 460,00
Steel, galvanised bracket, type
ZPK-1 ( designed by

79 |"Elektodistribucija") pcs 10 340,00 3.400,00
Steel, galvanised bracket, type
ZPK-3 (designed by

80 |"Elektrodistribucija”) pcs 10 410,00 4.100,00
Steel, galvanised tower swivel
clevis Z-46 ( designed by

81 |"Elektrodistribucija" ) pcs 174 34,00 5.916,00
Insulator support, curved,type

82 |NSV-25E (JUS N.F1 502/62) pcs 460 21,00 8.660,00
Insulator support,curved, type

83 [NSV-25F (JUS N.F1.502/62) pcs 60 28,00 1.680,00
Straight insulator support NPV-

84 |25 A (JUS N.F1 501.62) pcs 283 18,00 5.094,00
Straight insulator support NPV-

85 {25 B (JUS N.F1 501/62) pcs 100 28,00 2.800,00
Aluminium conductor, steel
reinforced (ACSR) 25/4,JUS

86 |N.C1.351 kg | 28600 3,60 102.960,00
Aluminium conductor, steel
reinforced (ACSR) 35/6,JUS

87 {N.C1.351 kg | 36250 5,00 181.250,00
:
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88

Aluminium conductor, steel
reinforced (ACSR) 50/8, JUS
N.C1.351

kg

58150

7,00

407.050,00

89

Pin-type porcelain insulator
D-135 (JUS N.F1.105)

pcs

800

39,00

31.200,00

90

Pin-type porcelain insulator
PS-17,5 R( not standardized by
JUS)

pcs

200

47,00

9.400,00

91

Pin-type porcelain insulator
D-260 { JUS N.F1.105)

pcs

30

84,00

2.520,00

92

Glass insulator set U120 BS
(I.E.C. 305) or glass insulator set
F-120/146 "Sediver"

pcs

300

63,00

18.800,00

83

Silicon long rod insulator N-TT
070-016, produced by"Rebosio",
Milan,ltaly

pcs

260

150,00

39.000,00

94

Silicon long rod insulator D-TT
080-033, produced by "Rebosio"
Milan, ltaly

pcs

30

195,00

5.850,00

95

Pin-type silicon insulator P-CF
045-011 with suspension clamp
for Al rope 6-10 mm,pin and U
bolts M 20x170 mm(CF-1),
produced by "Rebosio",Milan
Jtaly

pcs

189

180,00

34.020,00

86

Link with a pin ball (IEC 16),
cat.no.21.13.10, produced by
"Dalekovod" Zagreb

pcs

200

14,00

2.800,00

97

Ball-socket (IEC 16A)
cat.no.24.03.10, produced by
"Dalekovod" Zagreb

pcs

200

13,00

2.600,00

98

Shackle,cat.no.27.08.20,
produced by "Dalekovod" Zagreb

pcs

30

18,00

540,00

99

Clevis ,cat.n0.22.32.10,
produced by "Dalekovod" Zagreb

pcs

30

11,00

330,00

100

Dropper,cat.no.26.26.30,
produced by "Dalekovod" Zagreb

pcs

60

23,00

1.380,00

101

Suspension clamp for AlFe
cable, cat.no.10.12.10.,
produced by "Dalekovod" Zagreb

pcs

45

57,00

2.565,00

102

Suspension clamp for Cu cable,
cat.no.10.15.60., produced by
"Dalekovod" Zagreb

pcs

10

49,00

490,00

103

Tension clamp, cat.no.16.12.10,

produced by "Dalekovod" Zagreb

pcs

170

31,00

5.270,00
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104

Tension clamp, cat.no.16.10.20,
produced by "Dalekovod" Zagreb

pcs

15

30,00

450,00

105

Al-Cu current clamp, cat.no.
77.06.09., produced by
"Dalekovod" Zagreb

pcs

300

6,30

1.890,00

106

Al-Cu current clamp, cat.no.
77.06.11., produced by
"Dalekovod" Zagreb

pcs

60

8,25

495,00

107

Aluminium current clamp,
cat.n0.77.07.11., produced by
"Dalekovod" Zagreb

pcs

300

4,70

1.410,00

108

Chain terminal for steel rope,
cat.no.77.01.05, produced by
"Dalekovod” Zagreb

pcs

100

2,50

250,00

109

Hemp

kg

210

18,00

3.780,00

110

Three-pole, outdoor line
disconnector, type RNO-12/630-
400, for mounting on wooden
pole, produced by "EMO" Ohrid

set

34

2.400,00

81.600,00

111

Three-pole outdoor switch \type
F1a 15/60, 12 kV, 400 A, cat.no.
67.81.13., for mounting on
wooden pole A, produced by
"Rade Koncar" Zagreb

set

10

3.250,00

32.500,00

112

Aluminium notched clamp,
cat.no.

413501 ( for Al-Fe wire 25/4 )
413502 ( for Al-Fe wire 35/6 )
413503 ( for Al-Fe wire 50/8)
Produced by "Mehanika"
Trbovlje

pcs
pcs
pcs

70
150
50

5,00
6,00
7,00

350,00
900,00
350,00

113

Aluminium tension clamp,
cat.no.

411701

411702

Produced by "Mehanika"
Trbovlje

pcs
pcs

270
240

7,00
9,30

1.880,00
2.232,00

114

Al-Cu straight jumper terminal,
type C4.10.25, produced by
"Dalekovod" Zagreb

pcs

60

8,30

498,00

115

Surge arrester, type 1 B10 N,
rated voltage 12 kV, cat.no
.212507 with a holder, produced
by "Mehanika" Trbovlje (Other
option: arrester type PVR cat.no.
281610, 10 kA with a holder
cat.no. 7212, produced by
"OHIO BRASS",Chjo,USA

pcs

60

350,00

21.000,00

116

Concrete MB 20

1150

150,00

172.500,00
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117

Reinforced concrete stabilising
plate, 90x50x10 cm (type S-90),
produced by "Neretva" Capljina

pcs

180

3,50

630,00

118

Reinforced concrete base plate,
80x60x10 cm (type P-60),
produced by "Neretva" Capljina

pcs

30

4,65

139,50

119

Same as above, 40x40x10 cm
( type A-40)

pcs

20

2,71

54,20

120

Reinforced concrete base plate,
40x30x10 cm ,produced by
"Neretva" Capljina

pcs

1600

4,50

7.200,00

121

Reinforced concrete stabilising
plate, 60x20x10 cm, produced
by "Neretva" Capljina

pcs

7700

4,50

34.650,00

122

Reinforced concrete base plate
(type P-60A ) for tower
foundation, produced by
"Neretva" Capljina

pcs

120

3,25

390,00

123

Round cleats for self-supporting
cable bundle with 4 hooks
{diameter 170 mm) for mounting
on concrete towers,cat.no.
19.03.40., produced by
"Dalekovod" Zagreb

pcs

30

7,50

225,00

124

Round cleats for self-supporting
cable bundle with 2 hooks (62
mm diameter ) for mounting on
roof support, cat.no.19.03.15,
produced by "Dalekovod" Zagreb

pcs

80

6,82

545,60

125

Tension support with self-
supporting cable bundle, hot-dip
galvanised, ¢at.no.19.03.05.20,
produced by "Dalekovod" Zagreb

pcs

1700

10,15

17.255,00

126

Suspension clamp with a link for
self-supporting cable bundle,
made of Aluminium alloy,
cat.no.13.06.15, produced by
"Dalekovod" Zagreb

pcs

1200

6,54

7.848,00

127

Tension clamp for self-
supporting cable bundle,
cat.no. 17.06.15, produced by
"Dalekovod" Zagreb

pcs

1200

12,50

15.000,00

128

Hot-dip galvanised bolts for self-
supportinng cable bundle,
cat.no.19.03.06, produced by

"Dalekovod" Zagreb

pcCs

1700

3,54

6.018,00
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129

PVC insulated belt for self-
supporting cable bundle, cat.no.
19.02.20, produced by
"Dalekovod" Zagreb

pcs

8700

1,66

14.442,00

130

Tension clamp for self-
supporting cable bundle, for
mounting on roof girder (house
installation ), cat.no.17.07.08.
produced by "Dalekovod" Zagreb

pcs

2700

9,17

24.759,00

131

Round cleat with 2 hooks (170
mm diameter), for anchor
mounting on concrete tower,
cat.no.19.03.40., produced by
"Dalekovod" Zagreb

pcs

150

8,00

1.200,00

132

Straight LV insulator support ,
type NPN 19x85 A, JUS N.F1.
601/62

pcs

2500

2,50

6.250,00

133

Straight LV insulator support,
type NPN 19x85 B, JUS N.F1.
601/62

pcs

1700

4,00

6.800,00

134

Strap/bolt for tension Z-80 LV
insulator, type SP-105, JUS
N.F1.606/62

pcs

1800

7,59

13.662,00

135

Strap/bolt for tension Z-115 LV
insulator , type SP-115, JUS
N.F1. 606/62

pcs

1500

18,00

27.000,00

136

Cylindrical tension LV insulator
DIN 48158, type C-30,
permissible stress 50 daN, for
roof girder anchor

pcs

1300

13,00

16.900,00

137

Cylindrical tension LV insulator
DIN 48156 type D-100,
permissible stress 2000 daN, for
tower anchor

pcs

330

20,00

6.600,00

138

Pin-type LV insulator, type N.95,
JUS N.F1. 301/59 or DIN 48150

pcs

3300

35,10

115.830,00

139

Tension LV insulator, type Z-80,
JUS N.F1. 306/59 or DIN 48154

pcs

2000

15,00

30.000,00

140

Tension LV insulator type Z-115,
JUS N.F1. 306/59 or DIN 48154

pcs

2000

36,00

72.000,00

141

LV fuse type Fz-25 produced
by "Elektroelement"izlake

pcs

3000

3,00

9.000,00

142

Insulated surge arrester, type
IPO 2,5/0,5, cat.no. 200802,
produced by "Mehanika"
Trbovlje

pcs

500

25,00

12.500,00
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143

Insulated single-core conductor,
type P/NYA/ ,size 10 mm2,
voltage level up to 1 kV, JUS
N.C3.200

12000

1,25

15.000,00

144

Low-voltage cable 0,6/1 kV, type
PPOO, size 2x10 mm2 , JUS
N.C5.220/75

2000

5,00

10.000,00

145

Same as above, size 4x10 mm2

4000

6,00

24.000,00

146

Self-supporting cable bundle,
type X00/0, size 2x16 mm2, Al
conductors, XLPE insulated, JUS
N.C1.302 or DIN 48201,
produced bu "ELKA" Zagreb

29000

2,30

66.700,00

147

Same as above, size 4x16 mm2

35000

4,30

150.500,00

148

Self-supporting cable bundle,
type X00/0, size 3x35+71,5
mm2, Al conductors and Al-alloy
neutral conductor, breaking force
of 1740 daN, JUS N.C1.302 or
DIN 48201, produced by "ELKA"
Zagreb

45000

9,50

427.500,00

149

Same as above, size 3x70+71,5
mm?2

130000

15,00

1.950.000,00

150

Same as above, size
3x70+71,5+2x16 mm2

35000

22,10

773.500,00

151

Steel galvanised FeZn
grounding wire, 25x4 mm, JUS
NC.B3.550

kg

13000

1,29

16.770,00

152

Grounding cross joints (60x60x3
mm) with 4 bolts or band-to-
band joints, JUS N.B4.936

pcs

800

1,61

1.288,00

153

Curved LV insulator support,
type NSN 19E, JUS N.F1.602/62

pcs

3500

3,00

10.500,00

154

Chain terminal up to 25 mm2,
cat.n0.77.01.07., produced by
"Dalekovod" Zagreb

pcs

800

1,20

960,00

155

Compression Al clamp, size
70/16 mm2, cat.no.77.74.16,
produced by "Dalekovod" Zagreb

pcs

1600

6,50

10.400,00

156

Compression Al clamp, size
70/35 mm2, cat.no.77.74.35.,
produced by "Dalekovod" Zagreb

pcs

1800

5,20

9.360,00

157

Threaded Al joint, size 35 mm2,
cat.no.41.35.02, produced by

"Mehanika" Trbovije

pcs

2000

7,00

14.000,00
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158

Compression Al-Cu clamp, size
70/10 mm2, cat.no.77.84.186,
produced by "Dalekovod" Zagreb

pcs

2400

5,00

12.000,00

159

Compression Al-Cu clamp, size
16/10 mm2, cat.no.77.70.10,
produced by "Dalekovod" Zagreb

pcs

1300

5,50

7.150,00

160

Compression midspan Al joint,
size 70/70 mm2, cat.no.
55.25.13, produced by
"Dalekovod" Zagreb

pcs

1700

6,00

10.200,00

161

Compression Al-Cu clamp, size
35/10 mm2, cat.no.77.82.10,
produced by "Dalekovod" Zagreb

pcs

1100

6,20

6.820,00

162

Aluminium end terminal, size 25-
35 mm2, cat.no. 411701,
produced by "Mehanika"
Trbovlje

pcs

20000

3,50

70.000,00

163

Current clamp, Al-Cu, size 6-35
mm2, cat.no.41.08.00, produced
by "Mehanika" Trbovlje

pcs

30000

2,75

82.500,00

164

UNIMAX disconnecting Al clamp
with 2 bolts, size 6-50 mm2,
cat.n0.41.05.03, produced by
"Mehanika" Trbovije

pcs

35000

3,85

134.750,00

165

Al compression clamp , size
25/16 mm2, cat.no.77.71.16.,
produced by "Dalekovod" Zagreb

pcs

1100

4,50

4.950,00

166

Compression clamp, cat.no.
77.70.10. produced by
"Dalekovod" Zagreb

pcs

1200

4,50

5.400,00

167

Low voltage crossarms for
mounting on concrete poles,
type NZK-135, produced by
"Elektrokovina" Maribor,Slovenia

pcs

30

55,00

1.650,00

168

Same, type NZK-210

pcs

15

55,00

825,00

169

Same, type NNK-135

pcs

30

50,00

1.500,00

170

Same, type NNK-151

pcs

35

50,00

1.750,00

171

Same, type NNK-210

pcs

40

50,00

2.000,00

172

Same, type NNK-245

pcs

30

52,00

1.560,00

173

Same, type NPK-2N1 (2N2,
2N3)

pcs

40

35,00

1.400,00

174

Same, type NPK-281( 282, 283)

pcs

20

35,00

700,00

175

Same, type NPK-4S1 (482, 483
)

pcs

20

40,00

800,00
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176

Same, type NPK-4NS1 ( 4NS2,
4NS3)

pcs

30

45,00

1.350,00

177

Cable head 0,6/1 kV,made of
heat-shrinking material, type KE-
3F/4, produced by "3M (East)
AG" Switzerland

pcs

150

319,00

47.850,00

178

Qutdoor cable head 0,6/1 kV ,

.|type 92-563, produced by "3M

(East) AG" Switzerland

pcs

200

439,00

87.800,00

179

Cable joint made of heat-
shrinking material 0,6/1 kV, type
91-A24, produced by "3M (East)
AG" Switzerland

pcs

250

500,00

125.000,00

180

Indoor fuse box , type KPO-63,
produced by "TEP" Zagreb

pcs

15

45,00

675,00

181

Indoor fuse box , type KPO-25,
produced by "Nikola Tesla"
Tuzla

pcs

75

190,00

14.250,00

182

Silumin outdoor fuse box , type
KPOV-82, produced by "Nikola
Tesla" Tuzla

pcs

50

276,00

13.800,00

183

Silumin outdoor fuse box , type
KPOV-S1, produced by "Nikola
Tesla" Tuzla

pcs

30

164,00

4.920,00

184

Distribution box, type RRP
01/1/50-4/ produced by "TEP"
Zagreb

pcs

20

585,00

11.700,00

185

Distribution box, type RRP
02/1/R0O-6/ produced by "TEP"
Zagreb

pcs

10

700,00

7.000,00

186

Distribution box, type RRP
03/1/R0O-8/ produced by "TEP"
Zagreb

pcs

950,00

4.750,00

187

Cable 0,6/1 kV, type PP41 , JUS
N.C5.220/75, size 4x50 mm?2

500

45,00

22.500,00

188

Same, size 4x70 mm2

500

50,00

25.000,00

189

Same, size 4x95 mm2

3|33

3000

60,00

180.000,00

190

Cable 0,6/1 KV , type PP41-A,
JUS N.C5.220775, size 4x150
mm2

3000

55,00

165.000,00

191

Same, size 4x120 mm2

3|3

1000

47,00

47.000,00

182

Copper compression ferrule for
LV conductors, type XG7 T-95,
"SIMEL" France

pcs

1500

15,00

22.500,00

193

Same as no.192., but type XG7
T-70

pcs

1000

14,00

14.000,00

194

Same as no.192. ,but type XG7
T-50

pcs

600

12,00

7.200,00
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Al-Copper compression ferrule
for LV conductors, type XGX 150
B 50, produced by "SIMEL"
195 |France pcs| 1000 22,00 22.000,00
Same as no.195, type XGX 150
196 |[B 70 pcs 1500 24,00 36.000,00
Same as no.195., type XGX 150
197 |B 95 pes | 2000 28,00 56.000,00
Al compression ferrule for Al LV
cables, type XG8 50 "SIMEL"
198 |France pcs 500 12,00 6.000,00
199 [Same as 198, type XG8 70 pcs 500 14,00 7.000,00
200 |Same as 198, type XG8 95 pcs 500 15,00 7.500,00
201 |Same as 198, type XG8 120 pcs 500 16,00 8.000,00
202 |Same as 198, type XG8 150 pcs 2000 20,00 40.000,00
Copper compression lug for Cu
conductors, type XCT 50-86-12,
203 |"SIMEL" France pcs 500 15,00 7.500,00
Same as no.203, type XCT 70-
204 |115-12 pecs 700 20,00 14.000,00
Same as no.203, type XCT 95-
205 |130-16 pecs 1000 25,00 25.000,00
Bimetallic AICu compression
lugs, type XCX, produced by
206 ["SIMEL" France pcs 600 18,00 10.800,00
207 [Same as 206, type XCX 70 pcs 500 20,00 10.000,00
208 |Same as 206, type XCX 95 pcs 500 25,00 12.500,00
209 |Same as 206, type XCX 120 pcs 500 28,00 14.000,00
210 |Same as 208, type XCX 150 pcs 1500 30,00 45.000,00
Bolted connection 35 mm2,
produced by "Mehanika"
211 |Trbovlje pcs 2000 2,00 4.000,00
212 |Same, 50 mm2 pcs 2000 2,00 4.000,00
213 [Same, 70 mm2 pcs 2000 2,00 4.000,00
214 |Same, 95 mm2 pcs 1500 2,00 3.000,00
Stand PK 250 A, produced by
215 |"Elektroelement” Izlake pcs 1500 25,00 37.500,00
Stand PK 400 A, produced by
216 |"Elektroelement” Izlake pcs 1500 35,00 52.500,00
Fuse cartridge, type NV 250-63,
217 |"Elekiroelement" zlake pcs 200 12,00 2.400,00
218 |Same as 217, type NV 250-80A | pcs| 1000 12,00 12.000,00
Same as 217,
219 jtype NV 250-100A pcs 700 12,00 8.400,00
Same as 217,
220 jtype NV 250-125 A pcs 600 14,00 8.400,00
Same as 217,
221 |type NV 250-160 A pcs 1000 14,00 14.000,00
Same as 217,
222 [type NV 400-200 A pcs| 2500 18,00 45.000,00
i
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223

Same as 217,
type NV 400-250 A

pcs

4300

138,00

77.400,00

224

Same as 217,
type NV 400 - 315 A

pcs

6000

20,00

120.000,00

225

Lamp for mounting on support,
60 mm, CD 116-1250 K,
produced by "Elektrokovina”
Maribor

pcs

150

370,00

55.500,00

226

Lamp for mounting on support,
60 mm, CD 116-1400 K,
produced by "Elektrokovina”
Maribor

pcs

80

370,00

29.600,00

227

Lamp for mounting on support,
60 mm, CD 116-1250 K,
produced by "Elekirokovina"
Maribor

pcs

20

420,00

8.400,00

228

Lamp for mounting on tower,
CD 516-1250 K, produced by
"Elektrokovina" Maribor

pcs

200

370,00

74.000,00

229

Lamp for mounting on tower,
CD 516-1400 K, produced by
"Elekirokovina" Maribor

pcs

80

370,00

29.600,00

230

Lamp for mounting on rope, CD
306-1250, produced by
"Elektrokovina" Maribor

pcs

200

300,00

60.000,00

231

Lamp for mounting on rope, CD
316-1400 K, produced by
"Elektrokovina" Maribor

pcs

50

300,00

15.000,00

232

Lamp for mounting on tower, CM
216-2400 K, produced by
"Elektrokovina" Maribor

pcs

250

540,00

135.000,00

233

Lamp for mounting on tower, CM
216-2250 Na, produced by
"Elektrokovina" Maribor

pcs

100

600,00

60.000,00

234

Lamp for mounting on tower, UL
575-1125 , produced by
"Elekirokovina" Maribor

pcs

600

200,00

120.000,00

235

Lamp for mounting on tower,
Z3H 1400 produced by
"Schreder" Belgium

pcs

25

400,00

10.000,00

236

Lamp for mounting on tower,
Z3H 1250, produced by
"Schreder" Belgium

pcs

150

400,00

60.000,00

237

Lamp for mounting on tower,
Z3N 1250, produced by
"Schreder” Belgium

pcs

50

450,00

22.500,00

238

Lamp with supports for mounting
on wooden pole Z1 125,
produced by "Schreder" Belgium

pcs

1200

250,00

300.000,00
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239

Lamp for mounting on tower,
Z1H 125, produced by
"Schreder” Belgium

pcs

100

250,00

25.000,00

240

Lamp for mounting on tower ,
RXHB 2400, produced by
"Schreder” Belgium

pcs

40

650,00

26.000,00

241

Lamp for mounting on tower,
RXNB 2250, produced by
"Schreder” Belgium

pcs

30

750,00

22.500,00

242

Lamp for mounting on tower,
RXHBT 4400, produced by
"Schreder” Belgium

pcs

30

1.300,00

39.000,00

243

Lamp for mounting on tower
SATURN 125 W, produced by
"Schreder" Belgium

pcs

120

270,00

32.400,00

244

Lamp with shade 500 mm -
OPAL and fittings DZ 077 for
mounting on tower, produced by
"DEKOR" Zabok

pcs

150

300,00

45.000,00

245

Lamp with shade 500 mm -
LEDQ and fittings DZ 077 for
mounting on tower , produced by
"DEKOR" Zabok

pcs

100

300,00

30.000,00

246

Lamp with shade 400 mm -
OPAL and fittings DZ 077 for
mounting on tower, produced by
"DEKOR" Zabok

pcs

30

300,00

9.000,00

247

Lamp for mounting on tower 76
mm KN 163-1125, produced by
"TEP" Zagreb

pcs

550

300,00

165.000,00

2438

Lamp for mounting on tower, KN
133-1125 , produced by "TEP"
Zagreb

pcs

150

300,00

45.000,00

249

Lamp for mounting on lamp post
UE 1186-21285, produced by
"Elektrokovina" Maribor

pcs

200

350,00

70.000,00

250

Lamp - wall fitting , "Fenjer-
Bascarsija", produced by "Sjaj"
Hrasnik '

pcs

100

200,00

20.000,00

251

Lamp - ceiling fitting "Fenjer -
Bascarsija", produced by "Sjaj"
Hrasnik

pcs

50

200,00

10.000,00

252

Galvanised octagonal steel lamp
post with base plate for mounting
on concrete foundation, with
possibility to install the fuse box
KORS 1B320, produced by
"Dalekovod" Zagreb

pcs

80

20,00

1.600,00

253

Same as no. 252, type KORS 1
B 400

pcs

60

250,00

15.000,00
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254

Same as no. 252, type KORS 1
B 500

pcs

50

300,00

15.000,00

255

Same as no. 252, type KORS 2
B 800

pcs

10

600,00

6.000,00

256

Same as no. 252, type KORS 2
B 870

pcs

50

650,00

32.500,00

257

Same as no. 252, type KORS 2
B 1000

pcs

20

750,00

15.000,00

258

Same as no. 252, type KORS 2
B 1100

pcs

15

900,00

13.500,00

259

Same as no. 252, type KORS 2
B 1200

pCs

10

1.000,00

10.000,00

260

Galvanised round steel lamp
post with base plate for mounting
on concrete foundation, with
possibility to install the fuse box
CRS 1 B 400, produced by
"Dalekovod" Zagreb

pcs

300

250,00

75.000,00

261

Same as no. 260, type CRS 500

pcs

50

300,00

16.000,00

262

Same as no. 260, type CRS 2B
800

pcs

10

600,00

6.000,00

263

Same as no. 260, type CRS 2B
870

pcs

100

650,00

65.000,00

264

Same as no. 260, type CRS 2B
1000

pcs

10

750,00

7.500,00

265

Same as no. 260, type CRS 2B
1100

pcs

70

900,00

63.000,00

266

Same as no. 260, type CRS 2B
1200

pcs

50

1.000,00

50.000,00

267

Lamp post BEL 5 K, produced
by "Metalka" Buje

pcs

2.500,00

15.000,00

268

Lamp post suitable for fuse box
mounting, 3 m high, produced by
"DEKOR" Zahok

pcs

30

500,00

15.000,00

269

Galvanised steel support for
lamp post L1 150 [, produced by
"Dalekovod" Zagreb

pcs

30

80,00

2.400,00

270

Same as n0.269, type L2 150 2

pcs

20

160,00

3.200,00

271

Double support U 208, produced
by "Dekor" Zabok

pcs

30

100,00

3.000,00

272

Triple support U 308, produced
by "Dekor" Zabok

pcs

150,00

4.500,00

273

Polyester locker for lamp post,
equiped in accordance with
"Elektroprivreda” request ,type
KRO-JR with two output
terminals, produced by "TEP"
Zagreb

pcs

30

2.500,00

75.000,00
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Same as no. 273 ,but with 4
274 joutput terminals pcs 20 3.300,00 66.000,00
Service box R 60 18/2, produced
275 by "TEP" Zagreb pcs 720 87,00 62.640,00
Service box PR 917,
276 |produced by "TEP" Zagreb pcs 350 85,00 29.750,00
Service box OA 314-1400,
produced by "Elektrokovina"
277 [Maribor pcs 50 200,00 10.000,00
Same as no.277, but type OA
278 1214-1250 pcs 200 200,00 40.000,00
Fuse box KPO-25, produced by
279 |"Nikola Tesla" Tuzla pcs 60 190,00 11.400,00
Quicksilver lightbulb, high
280 jpressure, VIFe 125 W pcs 7000 30,00 210.000,00
281 " 250 W pes| 3000 35,00 105.000,00
282 " 400 W pcs| 2000 45,00 90.000,00
Sodium lightbuibs, high
283 [pressure, VTNa 250 W pcs 1000 85,00 85.000,00
284 jFluorescent tube FC-40 W pcs 800 5,00 4.000,00
incandescent lfamp,
285 |wolfram 100 W pcs 500 2,00 1.000,00
286 |Choke for VTFe 125 W pcs 1500 50,00 75.000,00
287 " VTFe 250 W pcs 800 80,00 64.000,00
288 " VTFe 400 W pcs 600 100,00 60.000,00
289 " VTNa 250 W pcs 200 130,00 26.000,00
290 " FC 40 W pcs 200 20,00 4.000,00
Ignition ENS 151 for VTNa 250 ,
produced by "Elektrokovina"
291 |Maribor pcs 350 20,00 7.000,00
292 |Light bulb base E 27 pcs| 2000 5,00 10.000,00
293 [Light bulb base E 40 pcs 1500 10,00 15.000,00
Low voltage fuse DO 1 16 A,
produced by "Elektroelement"”
294 lizlake pcs 1200 1,00 1.200,00
Low voltage fuse D 11 16 A,,
produced by "Elekiroelement”
295 lizlake pcs| 1800 1,00 1.800,00
Cable PP 41 4x25 1 kV, JUS
296 [N.C5, 220/75 m 1000 17,00 17.000,00
Cable PP 41 4x35 1 kV, JUS
297 |N.C5. 220/75 m 1000 20,00 20.000,00
Self-supporting cable PP00/0,
298 j4x10 1 kV m 2000 6,00 12.000,00
299 [Cable PPQO 3x1,5 1 kV m 2500 1,50 3.750,00
Thermoplastic cable joint for
cables PP 41 4x35, type 91-122,
produced by "3M (East) AG"
300 |Switzerland m 150 100,00 15.000,00
'
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Plastic tube 63x57 mm,
produced by "Viniplastika"
Zadar, JUS G.C6.501

390 ‘
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NOTES ON THE LIST OF BASIC EQUIPMENT FOR THE
REHABILITATION OF ELECTRIC DISTRIBUTION NETWORK IN SARAJEVO

1. List of basic equipment was made in accordance with the assessment of damages to
the equipment in the distribution network of the city.

2. Costs of mounting, transport and other relating costs are not included in the prices
of equipment and materials. -

The listed prices are given on the basis of the assessment and other available
information.

3. It is possible to replace the listed equipment by another type of equipment of equal
or superior technical characteristics and with prior consent of “Elektrodistribucija”
Sarajevo.

(For example, it is possible to replace the oil-immersed power transformer with a
power transformer without oil, or to replace mini apparatus with another of equal or
superior technical characteristics.)

4. The hst of basic equipment that can be disassembled comprises only the large
items..

5. The spotlight lighting of cultural and historical monuments and facilities is not
included in the list of basic equipment for the rehabilitation of the public lighting . The
list does not include the lighting of facilities within these monuments either.

Old lamps, which are not produced any more, were replaced by new types, but the
material for maintenance of existing lamps was planned in order to assure the
maintenance until the replacement of lamps is completed.

Small elements and spare parts, such as cable lugs, tools for mounting of self-
supporting cable, bolts, steel rope etc., were not listed.
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' L BASIC DEVELOPMENT FEAT(. R "SINREC ENT PERIOD

By the end of 1990 Elektroprivreda of Bosnia and Herzegovina had installed capacity of 3991 MW, of
which in hydropower plants 2034 MW and thermal power plants 1957MW, with total average yearly
generation of 14.657 Gwh. Gross consumption in 1991 amounted to 11.174 Gwh with peak load of
1961 MW, The total number of consumers was 1.389.481.

The transmission network consisted of 5374 km lines of which 838 km ot 400 kV, 1424 km of 220 kV
and 3172 km of 110 KV lines. The installad capacity at the transformer stations was 10,216 MVA of
which 4500 of 400/220/110 kV, 1350 MVA of 220/110 k'/ and 4366 MV A of 110/x kV.

The distribution network consisted of 2390 km of 35 kV lines with 1413 MVA insnialled capacity at

“transormer stations 35/x kV, 21.313 km of 10620} kV line; with the installed capacity of 3704 MV A at

the transformer stations 20(10)/0,4 kV and 68 255 km of (.4 kV lines. Electric power system of Bosnia
and Herzegovina functioned within UCPTE network as ¢ part of the former Yugoslay electric power
system.

In the period before 1990 great investments into new facilities were made. Thid resulted shortage of
means necessary for the reconstruction and recovery of “he generation, transmission and distribution
facilities. Thus the development plan for 1990 1995 chose priority in the reconstruction and recovery
of the basic thermal power plants and hydro power plants egnipment, replacing clectromeehanical and
hydromeehanical egvipment parts, modermization of t:2 transmission and distribution network,
standardisation of voltage levels at distribution network, application of 20 kV transformation as well as
infroduction of contemparary technical and business managément system.

The war and its destruction at the bcgmmng of 1992 stoppcd the started realization of developmem

plans.

IT. WAR DAMAGES

From the beginning of the aggression on Bosnia and Herzegovina uvetol 30 June 1995, due to direct
war actions there arc serions damages at hydro power p.ants with installed capacity of 579 MW or
14,5% of the total generating facilities, Out of all units Ic cated in the free territory the most damaged
are HPP Mostar (75 MW) and HPP Salakovac (210 Mw). TPP Tuzla (779 MW) suffered large
domages through numercns sheliing and missiiles hits,

The damage degree of the transmission network 1s larges nd according fo current data relaying (o the
free territor, the state is s following: out of 838 km of 430 kV transmission lines, nonc is operating;
out of 1424 km of 220 kV transmission lines, only 243 kr1 line is in operation; out of 3172 kin of 110
kV transmission line only 672 km is operating. All 8 rans “>rmer stations of 400/220/110 kV are out of
operation and are used just as switching substations for lower voltage level. Out of 7 transformer
stations of 220/110.kV only 3 are in operation and out of 101 transformer stations of 110/x kV only 18
are in operation after provisory and temporary sanation.

The distribution network in the besieged wowns and places, particularly the overhead lines, is almost
completely destroyed, while the cable network 1y partiall » damaged. The public lighting is destroyed
and huge number of transformer stations is damaged; th: electric teleinstruments and telecommands
are out of order; working premises in: modernhead office building with accompanying egnipment and

.inventory are completely destroyed.

According to uncomplete preliminary data the total dame 3es imposed by war destruction on facilities
and plants under B H Army control by 31 June 1995 are estimated in the amount of 1218 mill.LDM. Qut
of this amount 485 mill. DM or 40% are direct damages and approximately 733 mill. DM or 60% are
indirect damages. The aiount varies,depending on the applied methodology.
The direct damages do not cover particular kind of v-ar damages resulting dilTicult explouauan
conditions, dynanuc and thermal stresses the facilities had been expased to during operation as well as
damages arrising due to inadeguite conservation and corrosion process in vital parts of facilities due to
durable delay in uncontrokable circumstances.
The total amount of war damages does not cover currentiy unknovin damages at electric power plants
under control of HVO and temporarily occupied territory by the aggressor (HPP Jajce [, HPP Jajee 11,
HPP Botac, HPP ViScerad, HPP on Trebisnjica, Rpwl TPP Ugljevik, Rand TPP Gacko and
Eleetrodistribucija Banju Luka).
Despite huge destruction the genotion of clectric powes durring the war hos no: heen completely
stopped for a single moment. .
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1, ELECTRIC ENERGY SUPPLY AND DEMAND
OF THE FEDERATION OF BiH FOR PERIOD 1994 1998

The study of electric energy state for the area of the Federation of BiH for the following three years
sharo that consumers needs in most consumption, increases, can be satisfied, under condition to enable
the operation of the generating capacities and to provide nece§sary production of coal for thermal
power planis operation.

Electric energy supply and demand for period 1994 1998, given in table ne. 1.2.3 and 4 with enclosed,
diagrams, represent aclievement in 1994, esumation for achievement in 1995 uand foresceing
circumstances in this respect for 1996 1998. Three increased consumption aliernatives are prepaired,
clementary alternative, alternative with slow and gruick consumption increase.

Besides the electric energy supply and demand for the Federation of BiH the same hos heen prepaired
for the 1erritory under the contra! of B H Army.

III.1,  Consumption of electric energy

The total consumption consists of gross distribution consumption (included distribution network
losses), consumption of direct consumers suplied by high voltage network and transmisssion network
losses.

Distribution consumption :s planned (in the e¢iementary alternative) so thal the greatest increase appears
in 1996 followed by the percemage decrease. [n respect to 1994 by the end of the period the
distribution consumption 1s increased by 2.1 and in respect of 1990 11 1s lower by 126,

In consumption planming, the starting point was the fact that due to persecution of the pOpulauon in
occupied teritory and signiticant migrations the number of inhabitants has increased in the free territory
and larger city centres. Economy and industrial capacities are mosstly olamaged and destroyed. This
will effect the sifructure and characteristics of consumption will larger participation of tercial sector in
whole economy.

Consumption limitaiions :n 1994 :n the terriory ol BiH, PE Elektroprivreda implemented constanthy,
depending on war damages on eleciric power facilities in B H, weather conditions, provision of coal,
and production units exploitation and maintenance conditions. In the first six months of 1994 only the
priority consumers were supplied and honseholds with only 4 6 hours perday at-intervals of 30 hours,
or in ratio 30 40% of limitation degree. The limitation duration depended on hatlefield vituation,
season of the year, onter temperature and consumers needs,

In period from June to October 1994 due to fauits ou generating uniti and damages on distribution and
transmission network,the supply 10 mass consumers (honseholds) nas limited to 50%, connecting this
category only in might hours.

From 20 October, on the situation improved with connection of electric power systems of Bosnia and
Herzegovina and Dalmatia (Croatia). Even thongh due to problem in generation the limitations in
supplging still continued and by the end of year reached 70%. Looking as a whole, in 1994 the
limitation level amonnted to 50%.

In 1995 the limitations fo supply continued by daily and monthly conseimption limitations to all
consumer categories. In the hegimning the konserolds hod 100 kWh available monthav. Exceeding the
given consumption limil w+is sanctioned by suw:tching off and imposing addifional cost for reseutching
This principle in terms of el.energy distribution imperoved considerbly the electric power situation and
facilitated the expliotation and operational maintenance of all electric power buildings. Thus the limits
wer grodnally inereasea. As from | February 1995 the consumption of honseholds is increased to 4
kWh/day, from | March 1995 to 5 kWh/day and as from 1 May 1995 to 6 kWh/day and continuing
still.

Aceordingly. the hmitation level i 1995 15 estimrea to 30%.

In prewar period direct consumers held an c\lruml) huge part. In 1990 these consumers overtook
3028 GWh which is 41% of the total consumption in that year in the area corresponding Federation of

B H. In 1994 this part fell to 2.2% of the 1otal consumption. Restarting these capacities shale mostly

influence consumation rise so evaluations of this consumption do mostly differ in each alternative. The

clementary alternative forees the consumption 60% smaller than in 1990,

The total consumption in 1998 in inereased by 2.7 times in relation to 1994 and by 32% in relation

101990.
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" The realization of this forecast sholl mostly be affected by pecce process establishment or the time

dynamics of refugees returing to thir homes, reconstruction of devastated conntry and creation of
sonditrons for revieving the old and creating new economic capicaties. Currently, all this is not so ease
to foresec. Thus, three scenarios of consumption were made to provide a broader scrpe of plans for

‘reconstruction of production capacities, with the aim to create conditions to satisfy consumers needs,

Gross consumption in GWh

Year 1994 1995 1996 1997 1998
elementary alternative 1904 2219 3561 4546 5226
Alternative no. 2 1904 2219 3215 4281 4896
Alternative no. 3 1904 | 2219 3781 5116 6376

IIL2,  Exchange and supply

Electric energy exchange isi planned only for 1996 considering current system state. The exchange has
not been plant in the tolosing two years. Horover, it should be noted that Elekiroprivreda BiH has
considerble natural debts (750 Gwh) made before and ducing the war. Upon connection nto UCPTE the
returu of this energy will be necessary. Although the el.energy supply and demand statements do not
shou the supply, the generation shall have to be increased, due to this.

I1L.3.  Electric energy generation

The generation and engagement of each power plant is planned to provide sufficient reserve in thermal
capacities for different consumption increase level aad had hydrology circumstances. The plan
included starting up of HPP Salakovac and all HP Plants on Vrbas inn 1996 and HPP Mostar put into
operation in 1997, In thermallpower plants besides units currently in operauon a 200 MW block is
planned for activation at TPP Tuzla and one 100 MW block at TPP Kakanj in the second half of 1996.
Only the third alternative (fart consumption rise) urges the ncccssxty 1o engage another 200 MW block
at TPP Tuzla and block at TPP Kakanj.

The genenation of each block is planned so that the smal power block aperation, due tho their age and
uneconomy, be bronght to miniinum and to provide more time for overhaul and maintenance of other
blocks. Besides this the aim 1s to provide sattisfactory cold reserve considering that the achieved
system load level shall not need simultaneons engagement of all planned blocks.

Besides sanation and provision of high operation abihty of blocks the most important precondition for
the operation of thermacapacities shall be the provision ¢i aduguite guantitly of coal of corresponding
gualify. The sanation of coal mines brought to had state during the war, shall have to be made so that
thair producetion be coordinated with thermal power planty needs.

The hydro power plants geaeration is plauned on the hatis of 70% probability of intlou in 1946 1985
and the desirable reservior levels at Rama and Jablanica, except HPP Capljina which is planned for
90% probability in 1996 1985 due to its specifie inflau.

The given tables provide generation balance and in case of 90% inflau probability (dry season). The
shortage of generation can be compenstated by increased .hermal power plants generation,

Generation in GWh
Year 1994 1995 1996 1997 1998
elementary alternative 1774 2107 3741 4546 5226
Alternative no. 2 1774 2107 3741 4546 5226
Alternative no. 3 1744 2107 3961 5116 6376 J
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II1.4.  Electric energy .mpply and demand

According to planned electric power consumption (the first alternative, Alternative no 2 and
.- Alternative no 3), exchange and generation, the followmg electric power supply and demand estimat
has been prepaired for 1996-1998 period.

.8
o

in GWh
Year 1994 1995 1996 1997 1998
Gross consumption 1904 2219 3561 4546 5226
Exchange balance -160 -112 180 0 0
Needs 1744 2107 3741 4546 5226
Generation 1744 2107 3741 4546 5226
Balance 70% o 0 0 0 0
Balance 90% | ‘ -256 -449 449
Alternative no. 2 in GWh
Year . 1994 1995 1996 1997 1998
Gross consumption 1904 2219 3215 4281 4896
Exchange balance -160 112 180 0 0
Needs 1744 2107 3395 4281 4896
Generation 1744 2107 | 3741 4546 5226
Balance 70% ¢ 0 ' 346 265 330
Balance 90% 81 -184 -119
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Allernative no. 3

in GWh
Year 1994 1995 1996 1997 1998
Gross consumption 1904 2219 3781 5116 8376
Exchange balunee 160 I~ 180 0 {}
Needs 1744 2107 3961 Slieé 6376
Generation 1744 2107 3961 Sti6 6376
Balance 70% 0 0 0 0 0
Balance 90% -265 -449 449
Electric energy supply and demand for territory under control ol B-H Army:
in GWh
Year 1994 1995 ! 1996 1997 1998
Gross consumption 1223 1419 2242 2943 3508
Exchangze balance 33 <0 50 U )
Needs 11266 1456 2292 2943 3508
Generat:on 1266 1465 2495 2987 1667
Balance 70%% 0 "] 303 44 159
Balance 90% 38 =213 -98
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ELEATHOPRIVAEDA Bik

BAANLGES 1904 - 1994

ELECTRIC POWER BALANCES OF THE FEDERATION B&H

FOR PERIOD 1994 - 1998

Tabie 1. - Basic varian Giwh

i Reallzation ' Estimation Plan ] Plan Plan

L LI 1995 1996 : 1997 1998

t i N 4 L
Caplpna 228 117 161 | 141 141
Rama 250 520 780 650 650
Jablanica 556 600 735 670 | §70
Grabovica 160 230 300 270 270
Saancvac z e 0 160 - 41 419
Mestar : o 0| o 233 Ak
Jagce ! | 0 0 109 | 213 213
Jajce 2 0 5 78 | 138 158
Bodac 0 0 137 274 274
HYDRO POWER PLANTS 1194 1472 2 441 3026 3026
Tuzla G 106 35 80 70 70
Tuzia G2 ? 52 - 105 52 30 50
Tada G 152 230 60 269 360
Tuzla GS o 0 400 | 449 80C
Tuzla G6 0 0 0 9 9
TPP TUZLA 311 390 900 920 | 1280
Kakanj G1 28 55 25 20 | 20
Kakan] G2 80 45 25 20 20
Kakan; G3 ag . a5 25 20 2z
Kaxan, G4 45 i 45 25 | 22 2¢
Kakan; G5 0 55 220 220 410
Kakanj GB 0 0 80 300 430
Kakanj G7 0 0 0 Q 0
TPP KAKANJ 239 245 400 600 | 920
THERMAL POWER PLANTS 550 635 1 300 1520 2200
GENERATION i 1744 2107 3741 4546 5226
impen . HEP | 438 283 123 2 z
‘msen - TS Sarajeve 4 f 134 50 120! 2 °
TQOTAL IMPORT 572 378 250 0 S
AVAILABLE ENERGY 2316 2485 3 991 4 546 5 226
DISTRIBUTION CONSUMPTION * 1819 2095 2870 3410 3 880
7ELJEZARA ZENICA 3! 56 80 200 30C
POLIHEM , g 5 CE! ~n rac
23 ' 3 31 23, 32 a0
ACUMINIS 2 0 | 379 . 37 57
ELEKTROBOSNA J ol 0 50 100 150
AZOT GORAZDE ' 0 0 0 15 20
DIRECT CONSUMERS 43 | 64 586 1015 1200
NET CONSUMPRTION : 1862 2 159 3456 | 3425 5 080
TRANSMISSION LOSSES ; 4z €0} 105 x 148
Losses n Y 12 24 25 ] 27 z3
GROSS CONSUMPRTION 1904 | 2219 | 3561 | 4546 5226
Export - HEP 252 130 260 0 C
Expont - TS Sarajevo 1 160 136 170 0} o
TOTAL EXPORT 412 266 430 0 0
TOTAL ENERGY DEMAND ! 2316 2485 | 3997 | 4 546 5226
SALANCE ! B I ) 9 B
BALANCE far 90 % flow ; b 053 I 453
* without genegration at distnibution nalwaork ITRIN

BESTAVA/LABLE cory
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Table 2. - Low variant o e o L GWh
Realization | Estimation Pian Plan Plan
1994 1995 1996 1997 1998
! - N Bl 4]
Caplina 228 117 141 141 141
Rama 250 520 780 650 650
Jablanica 556 600 735 670 670
" | Grabovica 160 230 300 270 270
Salakovac - 0 0 160 410 410
Mostar ! Y 0 0 235 235
Jajee 1 i " 0 109 218 218
Jajce 2 ; 0 5 79 158 158
Bodac 0 0 137 274 274 |
|HYDRO POWER PLANTS 1194 1472 2 441 3026 3026
Tuzla G1 106 3s 80 70 70
Tuzla G2~ 53 105 60 50 50
“1Tuzla G3 152 250 360 360 360
Tuzla G5 0 az0 440 ROC
Tuzla G6 ) 0 0 8 <
TPP TUZLA 311 390 900 920 1280
|Kakanj Gt 28 55 25 20 20
Kakan] G2 80 45 25 20 20
Kakanj G3 86 45 25 20 20
Kakanj G4 45 45 25 20 20
Kakanj G5 ol 55 020 220 410
Kawan) G5 o 0 /e 300 42
Kakanj G7 0 0 Q 4] Q
TPP KAKANJ 239 245 400 600 920
'ITHERMAL POWER PLANTS 550 635 | 1300 1520 2 200
. |GENERATION 1744 2107 3741 4 546 5226
{impont - HEP ‘ 438 . 288 130 0 0
Impen - TS Sarajevo 4 134 ’ 90 120 o 2
TOTAL IMPORT : 372 378 250 0 9
AVAILABLE ENERGY ’ 2316 2485 3991 4546 5226
. |DISTRIBUTION CONSUMPTION * 1819 2095 2670 3260 3700
{ZELJEZARA ZENICA 31 56 80 150 200
POLIHEM ;ﬁjgﬁ b 9 5 20 100 120
7BH e, Rod Do z 3 20 30 a0
ALUMINGG ORyraiasm : . 0 az 570 520
ELEKTROBOSNA Cl¥ P hoadien ) 0 o 50 1
AZOT GORAZDE Faah h;.% oA ? 0 0 C @ 20
DIRECT CONSUMERS ' 43 64 440 200 1050
" [NET CONSUMPTION 1862 2159 3110 4 160 4 750
TRANSMISSION LOSSES az 60 105 121 146
Losses in % T8 2.4 26 2.7 8
GROSS CONSUMPTION 1904 2219 3215 4 281 4 BY6 |
Export - HEP 252 130 260 0 B
Export - TS Sarajevo 1 160 136 170 |- 0 8]
TOTAL EXPORT 412 266 430 0 0
TOTAL ENERGY DEMAND 2316 2485 3 645 4281 4 896
BALANCE 0 0 346 265 330
BALANCE for 90 % flow , ! 81 | 164 XEEN
" without generation at ciistnbution network
" BEST AVAILABLE COPY BEST AVAILABLE COPY
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ELEKTROPRIVREDA BiH

Table 3. - High variant

: ELECTRIC POWER BALANCES: OF/THE FEDERATION B&#
FOR PERIOD.-1994 - 1998

Gwyh

Estimation

BEST AVAILABLE COPY

Realization Plan Plan Plan
1994 1995 1996 1997 1998
1 2 3 ] [3

Capljina 228 117 141 141 141
Rama 250 520 780 850 65
Jablanica 556 600 735 17 670 67¢
Grabovica ! 160 230 300 270 270
Salakovac C 1] 160 410 410
Mostar 0 0 0 235 235
Jajce 1 0 0 109 218 218
Jajce 2 0 5 79 158 158
Bocac -0 0 137 274 274
HYDRO POWER PLANTS 1194 1472 2 441 3026 3026
|Tuzia G 106 35 80 70 70
Tuzla G2 53 105 60 50 50
{Tuzla G3 152 250 360 380 360
Tuzla G5 0 0 400 530 700
Tuzla G6 0 0 0 400 800
TPP TUZLA 311 390 800 1410 1980
Kakanj G1 28 55 25 20 20
Kakan] G2 8¢ 45 25 20 20
Kakanj G3 88 45 25 20 C
Kakanj G4 45 " 45 25 20 0
Kakan] G5 0 ‘5§ 300 300 300
Kakan] G6 0 0 220 300 330
Kakan] G7 0 -0 0 0 700
. |TPP KAKANJ 239 245 620 680 137C
THERMAL POWER PLANTS 550 635 1 520 2 090 3 35C
"|GENERATION - 1744 2107 3 961 5116 6 37¢
impor - HEP 435 288 130 0 o
Impon - TS Sarajevo 4 134 90 120 | 0 C
TOTAL IMPORT 572 378 250 | @ C
_|AVAILABLE ENERGY 2316 2485 4 211 - 5116. 6 376
: " |DISTRIBUTION CONSUMPTION * 1819 2 095 2970 3550 4 000
2ELJEZARA ZENICA ‘ 31 .56 100 7. 200 300
FOLIHEM 9 5 66 |- 100 - 120
Z2BH : 3 3 20 30 40
" JALUMINIJ ) -0 470 1000 1520
ELEKTROBOSNA 0 0 50 100 200
AZQOT GORAZDE I 0 0 0 15 20
.|DIRECT CONSUMERS i 43 64 706 1445 2200
NET CONSUMPTION ! 1862 2159 3676 4 995 6 200
TRANSMISSION LOSSES 4z | 60 105 121 174
Losses in % 16 | 2.4 2.5 2.4 28
GROSS CONSUMPTION 1904 2218 3781 5116 6 376
Export - HEP 252 130 280 0 0
Expont - TS Sarajevo 1 1680 136 170 8 0
TOTAL EXPORT 412 266 430 0 n
TOTAL ENERGY DEMAND 2316 ! 2488 4211 5116 6 376
BALANCE - iy 0 0 0 0
BALANCE for 90 % flow 2 -265 | 449 445
* without genaration at distribution network ‘ - g

kS
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BALANCES 1994 - 1998
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ELECTRIC‘POWER BALANCES FOR TERR!TOF(Y UNDER CONTROL OF B&H ARMY

FOR PERIOD 1994 - 1998
(at transmisslon network)

H

P I VPP

Tabela 4. - Basic variant GWh
' Realization | Estimation Plan Plan Plan
1994 1995 1996 1987 1998
. 1 2 3 q 4]
Jablanica 556 600 735 670 670
Grahovica 160 230 300 270 270
Salakovac 0 0 160 410 410
Mostar 50 % 0 0 0 117 117
HYDRO POWER PLANTS 716 830 1195 1467 1467
Tuzla G1 ' 106 35 80 70 70
Tuzla G2 53 105 60 50 50
Tuzla G3 152 250 360 380 360
Tuzla G5 0 0 400 44Q 80O
TPP TUZLA . 3n 390 900 920 1280
Kakanj G1 28 55 25 20 20
. - |Kakanj G2 - 80 45 25 20 20
"IKakanj G3 86 45 25 20 20
Kakan; G4 45 45 25 20 | 20
Kakanj G5 0 85 220 220 410
Kakanj G6 0 0 80 300 430
TPP KAKANJ 239 245 400 600 920
THERMAL POWER PLANTS 550 635 1 300 1520 2200
- |GENERATION 1266 1465 2 495 2 987 3 667
Import - EP MO 98 170 190 229 250
Impont - HEP 17 3 130 0 0
Import - TS Sarajevo 4 134 g0 120 0 0
TOTAL IMPORT 249 309 440 220 250
AVAILABLE ENERGY 1515 1765 2938 3207 3917
o |Distribution SARAJEVO 335 381 650 790 910
- |Distribution TUZLA 399 436 600 700 790
Distribution ZENICA 300" 338 420 500 530
Distribution DOBOJ 16 44 60 100 130
Distribution MOSTAR 110 15 140 190 220
Distribution BIHAS * 0 J 130 230 340
DISTRIBUTION CONSUMPTION 1160 1314 2000 2510 2920
ZELJEZARA ZENICA N 56 80 200 300
POLIHEM ; e 9 5 66 100 120
Z2BH 3 3 20 30 40
AZOT GORAZDE 0 0 0 13 20
DIRECT CONSUMERS 43 64 166 345 480
NET CONSUMPTION 1203 1378 2166 2 855 3400
TRANSMISSION LOSSES 30 4° 76 88 108
Losses in % 2.0 2.3 2.6 2.7 2.8
GROSS CONSUMPTION 1233 1419 2242 2943 3508
Export - EP MO 122 170 190 220 250
Export - HEP 0 40 130 0 0
Expon - TS Sarajevo 1 160 13¢ 170 0 0
TOTAL EXPORT 282 346 490 220 250
TOTAL ENERGY DEMAND 1515 1765 2732 3 163 3758
BALANCE 0 0. 203§ 44 159
BALANCE for 90 % flow | 38 | 213 | .98
* without generation at distribution network BBl
BEST AVAILABLE COPY

A\
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CONSUMPTION IN FEDERATION B&H

8000+

RATIO 1998/1994 = 2.7
RATIC 1998/1990 = 0.68

in relation 1o previous year 5 %

600041

BT relatian o 1990,

04

{ DISTRIBUTIC?, UM DRECT CONSUMERS RN TRANGM S0 Lo eeEs |

GENERATION IN FEDERATION B&H

RATIO 1988/1994 = 3
RATIO 1998/1980 = 0.61

6000+ i in relation 1o previous y¢ ar 5 %%

GWh

lte 1290
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CONSUMPTION
ON TERRITORY UNDER CONTROL OF B&H ARMY

5 - L

5000+ T RATIO 1998/1994 = 2.8
4500+ RATIO 1998/1990 = 0.74
: in relation to previous year
L
&
| DISTRIBUTION B D/RECT CONSUMERS TRANSMISSION LOSSES ]
GENERATION
ON TERRITORY UNDER CONTROL OF B&H ARMY
80004 T g RATIO 1998/1994 = 2.9
7000 RATIO 1998/1990 = 0.48
6000__/ ............ i P -
500041 H
= N & in relat~rn 1z previous year — 228 1.51
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Iv. PE ELEKTROPRIVREDA B-H FINANCIAL STATEMENT -

. FOR 1991, 1994 AND ESTIMATES I;‘OR 1995 AND 1996

) The fi nancml statement of PE Elektropnvreda BiH has heen prepaired on the haus of annual balance
sheet by 31 December 1991 for the Public enterprige on lhc entive territory of the Republic of Bosnia

and Herzegovina. -

The financial statement for 1994 and estimated realization for 1995 and 1996 are give only for the

Public enterprise Elektroprivreda BiH operating on free territory of the Republic of Bosnia and

Herzegovina.

The accomplishid business results of Elcktmpnvreda B H in 1991 and 1994 are not comparable

because of the specific work conditions at war in 1994 as well as the fact that a part of generating,

transmission and distribution capacities are not under the control of the legal B H anthoritics. The

generating units (HPP on Trebisnjica, HPP on Drina, Rand TPP Gacko, Rand TPP Ugljevik are on the

temporarily ocenpied territory and HPP Jajee 1, HPP Jajee II. HPP Bo¢ac, HPP Rama and HPP

Capljina are on the tcrritory under the conwol of HVO).  The distribution capacities of

“Elektrokrajina”, “Elektrodoboj” and port of Sarajevo, Tuzla and Mostar region are under control of

the aggressor as well as on the territory controlled by HVO. This implies how unrealistic is the

comparison of business results of 1991 with war cireumstances in 1994, 1995 and 1996.

Financial statment resulls are dependent of realized production (generation) of hydro and thermal

energy, considering that coal costs participater significantly in total expenditures. The increase of

thermal cnergy production participation incrcases the elenergy cost price and reflect negatively on

business results.

In total realization of generation in 1991, thermal ¢nergy, participated by 61,9% and hydroenergy by

38,1%.

In 1994 the thermal energy participates by 42,2% and hydroenergy by 57,8%.

In 1995 and 1996 it is evaluated that the participatior of thermal energy will be 47.6% and

hydroencrgy 52,1%

Thi financial stotement of PE Elekiroprivreda Bib s giveu in Table no.S.

ENTERPRISE ELEKTROPRIVREDA B-H
FINANCIAL STATEMENT FOR 1991, 1994, AND
ESTIMATES FOR 1995, AND 1996,

Table number5° - Thousand DM
Item, i | Reaiized Realized Estimale Estimate
ne. Description 1951 g 1894.8. 1995 . 19¢6.g.
Lo INCOME
1. _Income from él.énergy 1.918.158 i 76.812 88.708 135.281
2. Positive exchange rate diferences

740 1.401 9.368 11.242
3. Other Income 164.469 12.984 86.680 112.684
4. ‘ Total income (1t03) 2,083,368 . 91.197 184.756 269.207

. EXPENDITURES

1. Coal costs §32.494 27,923 £2.314 87.414
2. Total redemption 560.958 58.182 107.635 134.544
3. Gross salaries o 333.661 2.047 7.687 14,696
4. Other material costs *) 388227 16.333 34.070 47.698
li ' Interest 245239 10.227 54 2.500
BEST AVAILABLE COPY



6. ‘ Negative exchange rale differences
) 331.046 40.020 2.500 4.000

7. Other expenditures 149.067 6.523 98.753 128,379

Expenditure reduction in charge of

revaluation reservs

468.347 49.647

9. Total expgnditures

(1 to 7 minus 8) 2.082.935 111.608 303.013 419.231
10. Profit 24,988
11. Loss 40,502 20,411 118.257 160.024

*) Other material costs cover liquid fue! costs

Income

The estimated el.energy incoine strusture is given in the Tables no.6 and 7. with acoompanying rates

used in 1991, and 1994 and still are valid.
The total income structure of PE Elektroprivreda B H in 1995 and 1996 consist of business means

revaluation cfects. On the hasis of new acconting system the given indicators in 1995 and 1996 arc
uncouparable 10 1991 and 1994,

ESTIMATE
of Income from electric energy for 1995
Table no. 6.
ltem | Consumption categery l Electric energy | El.energy price | Incom from el.
. No, | or group consumption GWh pf/kWh energy in 000 DEM
1. Na 110 kV 88,8 7,76 5.887
2. Na 35 kv 137,3 9,75 13.385
3. Na 10 kv 142,2 10,73 15.260
4. Na 0,4 kv 804,1 6,61 53.176
4.1, | | group consumers. 47,2 ) 14,2 8.704
4.2. | Ul group consumers 159,3 16,09 25.634
4,3, | Public lighting 3,7 13,11 485
1 4.4, | Households 593,9 3,43 20.353
5. Total (1 to 4) 1172,4 7,56 88.708
ESTIMATE ’
on income from electric for 1996
Table no 7.
Item | Consumption category | Electric energy | El.energy price § Incom from el
. NQ. | or group consumption GWh pf/kWh energy in 000 DEM
1 Na 110 kV 135,8 7,76 10.538
2, Na 35 kV 209,1 19,75 20.387
3, Na 10 kV 216,2 10,73 23.198
4, Na 0,4 kv 1225,8 6,62 £81.158
4.1. | | group consumers, 72,3 14,20 10.267
4.2. | ! group consumers, 242,7 16,09 39.050
4.3. | Public lighting 8,2 13,11 813
4.4. | Households 904.,6 .3,43 31.028
5, Total (1 to 4) 1786,9 7,67 135.281
|




k. - ELECTRIC ENERGY RATES FOR CONSUMERS CONNECTED .

TO ELECTRIC POWER SYSTEM PE ELEKTROPRIVREDA B-H

Table no. 8 - Rates expressed in pfenings
°'l"§""* Rates High voltage Low voltage
eloments Hauseholds Other consumers
Sea Do 1C0 | More tham Over 200 | rate Il Rate Public
sonal | Daily 110 [ 35kv | 10kv | M e e KA goup | group | lighting
kv I Rate gr. KWh Il Rate gr.
Il Rate gr.
1 2 3 4 5 6 7 8 9 10 11 12
Higher 4.990 | 5.433 | 5,570 | 1.348 | 1.348 1.348 3.945 3.945
kV Lower 3.317 | 3.637 [ 3.723 | 898 898 898 2.640 2,640
Larger | 13,90 | 16,25 | 17,10 | 27,94 | 35,08 35,08 24 37 44,50 33,78
Higher
Smaller | 6,95 8,18 8,62 11748 17,48 12,25 22,22
KWh Larger { 9,23 10,83 | 11,83 | 18,77 | 23,32 23,32 16,25 29,60 25,62
Lower
Smaller | 4,68 5,42 5,78 11,70 11,70 8,18 14,76

These rates apply from 31,12.1991,

NOTE: The rates werw expressed in YUDIN, calculated at the rate of 13 YUDIN per 1 DM. That was the official rate

at dinar, considerably overstimated in respect to actual dinar, resulting relatively high rates and an average
en. energy price at 21,70 pf-kWh, This price corresponds to parity price of coal for thermal power plarts
9,17 DM-GJ. Both, the prices and the rates are unrealistic r.e., too high. The real rate was about 35 YULIN

per 1 DM, sp the given prices would be lower. On 25, January 1992 the official rate 65 YUDIN-DM was

brought.
Ci;:g‘;‘"' Rates High voltage Low voltage
Sea Do 100 | More tham Over 200 rate ! Rate Public
sonal | Daily 110 | 36KV | 10kv | 100 by 200 o group | group | lighting
kY | Rate gr. It Rate gr. Ii{ Rate gr.
1 2 3 4 5 6 . 7 -4 8 9 10 11 12
: Higher 2325 | 2400 | 2475 , 2250 2250
kV Lower 1550 1600 1850 1500 1500 .
_ | Larger | 6.90 7.50 8.10 2.50 4,00 7.50 11.40 22,20 | 16.85
Higher
. Smaller | 3.45 3.75 4.05 5.70 11.10
kWh Larger | 4,60 5.00 5.40 7.60 14.80 | 11.10
Lower
Smalier | 2,30 2.50 2.70 3.80 7.40
EXPENDITURES i

Coal and lignid fuel cost in 1991 participated by 23% in total shawn expenditures of PE
Elektroprivreda BiH. The participation of these expendes in total thermal power plants amounted 635 %.
In 1994 the coal and liguid [ucl costs participate by 25% in the total realized production structure. The
participation of thesc costs amounts 10 66% in total thermal power plants cosls.

The  estimate sharo that coal and liguid fuel cost in 1995 and 1996 shall participate by 18% and by
22% in the totwl expenditures of PE Elektroprivreda B H. The participation of these costs | tolal
thermal power plants, costs in 1995 and 1996 amount to60%-or 65%.

In total expenditures of the PE Elektroprivreda BiH the total redemption costs in 1991 participate by
27%, in 1994 by 52%. n 1995 by 35% and in 1996 by 32% and they present significani participation in
the total cxpenditures.

In the toal given expenditures the participation of gross salaries in 1991 amounted 16% and realized
avarage gross salary per employce amornuted 1567 DM, In 1994 and 1995 the participation of means
for gross salarics in total expenditures amounted 1,8% or 3,6% and the realized average gross salary
per employee amonuted 22 DM or 151 DM. '

According lo estimation for 1996 the gross salary per employec is determined to by 256 DM. Realized

salary average in 1994 and 1995 could not satisfy minimum egzistance needs.

- - BEST AVAILABLE COPY



Other business expenditures in 1995 and 1996 cover revaluation of business means on the hasis of
neco accounting system, presenting significant item in the total expenditures of PE Elektroprivreda B

.. H, the some being uneonperable with expenditures of previons years.
" PE Elektroprivreda B H operated in 1991, 1994, 1995 and 1996 with loss, before all due to disparity of

iel.encrgy prices, inability 1o0'realize el.power generation plan, inability to realize billing and collection
of el.energy greater participation of thermal energy in relation to Rydroenergy greater incomming
generation factors than selling price, damage on distribution and transmission mettwork, destroyed
electric power buildings, war condition economy and number of other factors.

The sharin bosses are not covered from any source in either year rcsultmg inabitify to saitle any

‘ liability towards creditors, hanks, efc.
...+ Simce PE Elektroprivreda B H operates 'with constant losses which are, as noted, not compensated, if

imperils significantly its economic power, hindering simple reproduction.. This also means that it is
- imposible to set aside means for the sanation of the damaged facilities at war and to execution of

current liabilitics as well as credits.
Gress capital assets (constant) of the PE Elektroprivreda B-H as whole in 1991 (before the war) was

22.087.063 thonsand DM and ne! valuel1,774.055 thonsand DM,

In structure, the net value of capital assets im PE Elektroprivreda B-H in 1991 was 66,4% for building
structures, 28,6% for egnopment and 5% other copital assets.

Copital assets value in PE Elektroprivreda BiH in 1994 and 1995 is giver jast for the PE
Elektroprivreda B-H operating on free teritory of the Republic of Bosnia and Herzegovina (in war
circumstances).

Capital assets value in 1991 and 1994

thh estimate for 1995 e - e e

DM ‘ in Q00
tem. Description 1991, godina 1994, godina

no Gross * Net** Gross* Net**

|1 | Total capital assets ~ R

T " ' 22,087.063 | 11.774.055 | 7.400.370 3.226.490
1.1, | Building structures , '

SRR B o 13.945.377 | 7.818.498 | 4.423.600 | 2.174.130

{12 | Equipment 7552518 | 3.366.210 | 2.882.210 958.680
‘1.3, -. | Other capital assets -
589,168 588.925 94.560 93.680

DM in 000

ltem. Description ' 1995, godina

no ¢ Gross * Net**
1. Total capital assets

: 8.528,386 3.677.825

1.1, | Bullding structures 5.055.949 2,542,925

1.2 Equipment 3.329.556 1.077.043
| Other capital vl el

1.3/~ | Other capital assets ") 143881 57.857

*) Gross presents acgrnistuon vilue of capilal assets
*¥*)} Net presents current value of capital assets.

e
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The sunc:turc"'ﬁye(‘ value of the Public Enterprise Elektroprivrédq BiH capital assels in 1994 was 67,4%

for building strustures 29,7% for eguipment and 2,9% other capital assets.
In structure, the net value of capital assets in PE Elektroprivreda B H in 1995 was 69,1% in building

structures 29,3% in cguipment and 1,6% other capital assets.

V. NECESSARY MEANS FOR TURNOVER,
CREDIT AND OTHER LIABILITIES

1) NECESSARY MEANS FOR TURNOVER

Besides the mcons for the sanation of electric power buildings given in table charts it is necessary, 10

- have in mird the provision of minimumworking assets for planued generaticn of electric encrgy and

putting units ineto normal operation.
Necessary working assels in 1996 are estimated in the amount of

dm 13.125.000,00

of lohich: -

* for coal 12.425.000,00 DM, cohich, corresponds to two months reserves,

& for ligniol fuel 700.000,00 DM, cohxch corresponds to needs for lignid fuel for bioled ignition and
heeping five, for two mouths.

Needs for working assets are greater but due to meaus limitation they are given only for [inancing coal
and lignid fuel reserves.
2) CREDIT DEBTS ON 31.12.1991

Credit debts on 31.12.1991 arc sharon only for tiuildings lacated on the territory under control of legal
authoritics and amout to 392.1 mill. DM, of cohich:

oM in 000
Principal | Estimated rate 'gzgatl estimated
Foreign credits 268.691 107.524 376.215
of:which from.: 18RD | 81.322 | 27.644 108.966
@B | 7.879 9.235 17.114

Other credits 179.490 ’}'0.645 é50.135
domestic credits ‘, 6.346 9.517 15.863
TOTAL 275.037 117.041 392.078

(All data are given at the exchang rate 1US$=1,65DM on 26.March 1992.)

We note that all credit obligations were nol executed from the begining of the war because of imposed

moratorium on all credit habilites for credits used pr

% hs KN

ror the war.

BEST AVAILABLE cOpy
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"3) DUE AND UNSETTLED LIABILITIES FROM 1.JANUARY 1992. HILL 31.DECEMBER. 1994

L T 2 S

s

Ty }the total due annuity liabilities in this périod amount 185,1 mll..DM of which:

oM . : | B Cew in 000

Principalﬁ Estimated rate 'erggatl estimated
Foreign credits . 107.250 67.064 174,314
of Whigh fromilBRD | 53,418 ... . |19.835 .. . |63.252
BB | 31.142 5.527 36.670
Other credits | 42.690 41,702 84.392
domestic credits 4,331 | 6.498 N 10.529
TOTAL - 111,581 - 73,562 185.143

Because of the credit moratorium during the war no payment of annuity liabilites has been
made. ' .

L

4) CREDIT LIABILITIES IN 1995

Obligations for credits and buildings located on the ferritory under control of legal authorities, amount
to 47,3 mill. DM, of which:

g, UE e .. in 000
Principal | Estimated rate gg};' estimated
Forelgn credits 29.398 16.175 45.573
» qfwhlchfrom: IBRD | 11.246 5.201 16.447
1Y other credits. 18.152 10.974 | 20.126 :
domestic credits ¢ 680 1.018 1.698
: TOTAL ¢ 30.078 17.193 47.271

¢

These obligations as well as obligations from1992 up to 1994 have not been gulfilled to banks because
of moratiorium to credits in the fine of war.

Under estimated obligations under item III and 1V, eventual obligations due to delay in execution of
he same are not included. :

-BEST AVAILABLE coPY
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5, OBLIGATIONS TO COAL MINES FOR OVERTAHEN COAL
Oblbigatibﬁs to coal mines are as following:

. for overtaken coal guantifies in 1994... 24,2 mil. DM

. obligation to coal transporters in 1994.. 2,9 mil. DM

- for overtaken coal guantifics by 2.11.1995... 19,4 mil.DM
TOTAL: 46.5 mil.DM

6. OTHER OBLIGATIONS
- obligations on account of the sanation
of el.energy buildings in 1995 4,8 mil.DM
- durrent business obligations in 1995............... 3.3 mil.DM
The given obligations do not include coal, beccanse it is separately given in item V. Neither are the

lignid fuels included, because they are provided from the Republic comniodity reserves, without
compensation..

VI INVOICED AND COLLECTED ELECTRIC ENERGY

Invoiced, collected and uncollected el.energy realization

Invoiced realization | Collected Uncoilectec % of
DM realization realization collection
vear ‘ DAY DM (32
1 2 3 4 5
1991. 1.918.159.230 1.549.171.384 373.987.846 80,50
1994. 76.812.577 22.984.081 £53.828.496 28,92
19856, 87.149.533 30.443.954 47.705.639 45,26~
Total 2.082.121.400 1.606.599.419 475.521.981 77,18
Note: Data for this Table are tahen from boohkeping (1991-1994)
1995 - Collection Department
1995 - The given data as of 30.09.1993
* Invoicedrealization: Invoiced in 1993
49.362.262 DM
and invoiced uncollected cl.energy
from 1994 37.787.331 DM
TOTAL 87.149.593 DM
Uncollected realization is not written off and every measure is taken to coliect, according o General

el.energy supply conditions {pavment warning notification or wormng prior switchimg off, lodging
claims and dissconnecting the consumer), so that the uncollected realization in most cases is collected
in years to come. Howcver a small percent is written off in cases cohen collection is impossible.
Writting off percentage was usually 2 1o 3% in prewar period Because of war this percent will
probably increase considerably althongh coritting off hos not been made officially.
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3 UNITE TROIS

:

Devant un magasin

grssf Marc:

Marie:

Marc:

‘Denise:

Marie:
La vendeuse:

Marc:

Marc a Denise:

Denise a Marc:

Salut, les filles !

Qu'est-ce que vous regardez ?
Denise regarde les disques.
Moi, je regarde les cassettes.
Entrons dans le magasin.

Vous avez le disque Salut de
Joe Dassin? :

Et la cassette Paris 7

Mais, oui. Voici le disque. Voila
la cassette.

Les trois amis écoutent la chanson, puis la cassette.

Denise achéte le disque.

Et maintenant aflons prendre quel-

que chose au café.

Pour toi, mon ange un schwep-
pes orange.

Pour toi, mon garcon, un schwep-
pes citron.

LE VERBE REGAR

Je regarde une cassette.
Tu regardes les disques.
i, elle regarde les vitrine.
Nous regardons I'enfant.
Vous regardez les garcor
fs regardent I'hétel.

Elles regardent l'image.
Attention! Je regarde mai

POSTAVLJANJE PITANJA

Pitanja s upitnim izrazor
Qu’est-ce que c’est?
Qu'est-ce que Denise et

Marie: Et pour moi?
Marc: Un coca.
RETENONS
Mais, oui. Naravno.

Allons prendre quelque chose au café.

Podimo u kavanu nesto popiti.

l. Ecoutez encore une fois le dialogue et répondez par X. Oui | Non

22

Denise et Marie sont au cinéma ?
Elles regardent les vitrines ?

Denise regarde les cassettes ?

Marie regarde les disques ?

Denise achéte un disque ?

Marie achéte une cassette ?

Les trois amis écoutent une chanson ?
Au café Marie prend un coca ?

Marc prend un schweppes orange ?
Denise prend un schweppes citron ?

Voila des réponses. Pos

Modéle: Elle écoute un
Qu'est-ce que Marie écc

Elles regardent les cass:
C'est un disque de Joe [
Elle prend un coca.
C'est un schweppes citr
C'est une fiche.

Oui, c'est le professeur
Oui, ce sont les éleves

Ecoutez, écrivez et lisez

Tu regardes les vitrines.
Oui, je regarde les disqu
Moi, je regarde les cass:
Regardez la belle fille.

Qui est-ce? — C'est I'ami

R.P. HI-V, VIII, XI.
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In years during war the biggest debtors are consumers financed from budget, such being:
Water works and other public utilities;

Healta institutions;

Schools;

Displeced persons and collectiv refugee homes;

Heating plants;

Public transportation companies;

Educational institutions.

® & o o o 0 o

Households are alse lorge deblars, firstly, nccauss people do not reccive any personal income (maybe
insignificant) so they cannot pay bills,
MEASURED FOR COLLECTION

This work is done according to General electric energy suply conditions, in force before the war and
currently with some amandmends and supplemeats for application in war state.

In accordance with this cnactment, a cosumer s given a warning with payment term. In case he does
not pay due amount a clin is fodged followed by dissconnzetion.

COLLECTION OF BILLS HX 1995
Electric energy bills collection is given in the enclosed Table.

POSSIBILITY OF COLLECTION FROM
CONSUMERS WHO DO NOT HAVE COUNTERS

We do not bill nor collect from such consumer because there is no legal element (or doing so

Conseguently, if is necessary lo provide financial meaus for asgusition of connters to be put in funcion
of gauging and collection of consumed electric energy.

Total shortage of connters is 50.333, of which:

»  For Elcktrodistribucija Saraievo 10.000 counters
e For Elektrodistribucija Tuzla 12.000 counters
»  For Elektrodistribucija Zenica 10.335 counters
e two-rate and
* single rate)
s  For Elektrodistribucija Doboj 5.000 counters
e sinale phase and
* thirce phase)
»  For Elektrodistribucia Mostar 5.000 counters
¢ For Elektrodistribucija Bihaé¢
Unsko-Sanski canton - 8.000 counters
DISTRIBUTION COLLECT ON DEGREE
STATE ON 30 SEFTEMBLER 1995
ltem Electro 31.08.95. Invoice Prie Invoiced O# | Uncollectod invaiced Totof Uncolocted | D2 colexted Collectag {ateon
ne. Diswibution | Overtoleen glgment KwH ol.energy trom invoice OM n Dinors totol 20
energy Mwh KWx0,85 DM 1994
0 I 2 3 4 5 § 7(5+6) 8 9 10(8-9) R
] Sarajevo 233880 198798 | 00¢ 14909850 9952014 | 24861844 2978044 €599306 9377412 257
2 | Tork 264147 224542 1 D00t 1684064 16761l | 33608257 | 1332i67¢ 1942025 | 15263707 a7
3| lenica 183647 Pheiet p pon 1172662 BR37.00 | 208443y 4512407 223 R H
4| Doboj 2440 RO I 1560403 594894 | 2183303 34984% £330 tBNE
5 | Mostor 67837 51663 | 0243 30473 (163512 [ 5939845 184754 23308 2619848
_
4 174310 658143 0.075 4942262 37781331 87149593 | 2180952 17493002 [ 39443934 | |
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RECONSTRUCTION AND DEVELOPMENT DIRECTIONS
OF PUBLIC ENTERPRISE ELEKTROPRIVREDA
" BOSNIA AND HERZEGOVINA

EXTRACT
Summary

Both the character and the intensity of the changes at the political macroeconomical and
business environment expect the Public Enterprise Elektroprivreda Bosnia and Herzegovina to be
significantly adaptable, B

The elaborate "Reconstruction and Development Directions of PUBLIC ENTERPRISE
ELEKTROPRIVREDA BOSNIA AND HERCEGOVINA presents the basic assumptions of the
business strategy noting the most important activities and hypothess necessary for its realization.
The initiation for such an elaborate came from the current changes at the state-law subjectivity and
the international status of Bosnia and Herzegovinag; from the actual economical transformation of
the system; from the changes provoked by the aggression on the Republic Bosnia and Herzegovina.

1. INTRODUCTION

The milieu of tfar-from-market economical system: an enormous intluence and voluntiry
decision-making of the official authorities: comple: and discoordinated relations inside the toral
energetics. The identirivation of Elektroprivrada, as «n enterprise and a dependent economic subject,
was not expressed. The aim of this elaborate is, bes.des the conditions and possibilities of the post-
war reconstruction and development, founding ot the basic principles both of efficiency and
profitability of Elektroprivreda. Its strategy of management and development is to be based on the
streams of the contemporary management inside the expected macroeconomic and business
surroundings.

The preparations of all segments u! the elaborate is determinated by the fact: the war is ¢ 1ll
on. The total amount and scope of the damages and destructions are still unknown. The activities at
the constitutional government of the Republic are underway. The competencies and resolutions at the
state level are yet undetermined. The activities defining our economical system and policy of
economics are in its final phase. Due to the shortage of the mentioned elements of surroundings - they
will be evidently intluential on the process of reconstruction and development - starting from the
modern tendencies of the developed European electric power industries. we have tried to identity
some important indicators principles and criteria, They are to be the main orientation at the proceass
of the transformation ot our enterprise. They will als )y be the starting point for vutlining and creating
the business policy in further periods.

These reconstruction and development directions are presented as a general synthesis muterial,
based on the larger documentation basement, a number of materials. Analysis and studies - prepared
at Elektroprivreda for its needs or for other purposes - are used for the elaborate. It was made under
extremely difficult conditions and the complementary investigations could not be undertaken. Sull,
the derailed explanations ot ¢zrtain phenomena are wanted.

This elaborate is to be vonsidersd as an initiation for further studies and analysis of certiin
strategically important problems that were insufficiently worked out and they ask to be actualiz:d.
Taking into consideration the above limitations as well as the inevitability of the documents defin:ng
the basic business determinations of the Public enterprise, it is obvious that the enterprise strategy «an
be only reached by an itinerary procedure together with the following repetitions: studies of certiin
problems\preparation\ actualization of the strategy-analysis of the realization - decision for rhe
necessary analysis of certain problems and “or complements\ ¢changes of the strategy. In that sen.e,
the inevitable planning of the strategy is 1o he taken as a permanent duty of Elektroprivreds B&H.
Atter all, this elaborate has its explicit purpose: initiation tfor an organized activity at studying «nd
answering certain questios. necessary for the definition of the business strategy. The answers will be
found at the very aims of the management. At the same time the strategy of each functional entity
(departments) is to be initiated.

The paper "Reconstruction and Development of Public Enterprise Elektroprivreda B&H" can
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ELEKTROPRIVREDA BOSNIA AND HEZEGOVINA

be a temporary basis for short-term, middle-termi and long-term plans of development. It can also b:
a basis for achieving the consistency among the concrete activities that are in process (or will be soon
underway) of preparing and realizing the reconstruction. The prepared elaborates for the sanation and
reconstruction of some units (and the studies that are in their final phase) are to be considered as on
of the very important bases for the realization of the proposed programs. That is also the v.ay how
“Reconstruction and development directions” will be realized. The strategy in its definite (or
temporary) form can be achieved just on this way. Within the first period of the reconstruction (s
called "sanation period") probably great many problems will be autonomously solved. Without a deep
insight into the problematics of the enterprise on the whole; and the complete and coordinated usage
of all resources of the enterprise are to be reached. On the way to the efficient enterprise, a next step
is to be. prepared and made.

Hereafter there is the contents of the complete elaborate: Reconstruction and development

directions of Public enterprise Elekiroprivreda B&H.

CONTENTS
1. INTRODUCTION
2. CHANGES OF SURROUNDINGS

2.1. War destructions

2.2. War damages

2.3. Changes of the political and macroeconomic surroundings
2.4, Business surroundings

3, EXISTING STRATEGIC POSITION AND Rl;JSlJL’RCES AVAILABLE TO ELEKTROPRIYREDA

B

3.1. Natural resources

3.2. Electroenergy capacities

3.3. Economic - financial efficiency of Elektroprivreda as a busmess system
3.4, Financial resources

3.5. Personnel resources

3.6. Research resources

3.7. Resources of the organization

3.8. Internationai relations and expert associations

3.9. Reputations of Public Enterprise Elektroprivreda B&H.

4. AIM DEFINITION OF ELEKTROPRIVREDA. AND INDICATORS
§S. RECONSTRUCTION AND DEVELOPMENT DIRECTIONS OF ELEKTROPRIVREDA B&H

5.1. Concept of the reconstruction strategy
5.2, Concept of the development strategy

6. BASIC PRINCIPLES FOR THE RECONSTRUCTION AND DEVELOPMENT REALIZATION

6.1. Principles of reconstruetion

6.2. Principles of reconstruction and mudernization
6.3. Principles of development

6.4. Principles of organization and management

6.5. Principles of the price policy in post war' period
6.6. Principles of the tinancial consolidation

7. SUGGESTIONS FOR THE ENERGETIC STRATEGY OF BOSNIA AND HERZEGOVINA AND
WAYS FOR DEVELOPMENT DIRECTION OF LLERNTROPRIVREDA B&H
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RECONSTRUCTION AND DEVELOPMENT

2. CHANGES OF SURROUNDINGS . vy anie cory

After the socialist self - management system was disintegrated and due to the war
consequences, Bosnia and Herzegovina is faced with significant social changes influencing any future
development, Besides the inevitable functlomng of the state on the. new constitutional bases, the
complex program of the social system transition is to take place. The very first step is the change of
the present structure of ownerships, In regard with the war damuges and the break of the economiv
activity, the program of the technological development and environment protestion will have
particular significance within the scope of all changes.

WAR DESTRUCTIONS AND DAMAGES Awordmg to the available information, a great
number of important economic and industrial facilities is damaged and destroyed. Many of them are
looted or dislocated out of the Republic. After many residential buildings were bombed, people were
moved from their homes. all wrzas, villages were burnt down, The number of households at the
occupied areas was signidicantly reduced There is the human concentration st the free territory and
in bigger urban centers. All these tacts show that the war consequences will intluence changing or
the structure and characteristics of the electric power, and the reconstruction and development of

Elektroprivreda in next periods t00.

TOTAL DAMAGES AT THE ELECTRIC POWER UNITS ARE ENORMOUS Due to the war
casualties and unreachuble location nt'»c.rmin tumber of the power units and substations for the expﬂrz
commissions, the details showt e size ot dany: ages are missing. According to the preliminary and
incomplete data referring to a part of the tree territory end to the twa Sarajevo, the wtal damages
at the electric power units amuunt 1o about 700.131.705 DEM in December 31.1993. Out of the
number there are 410,182,500 DEM for the damages at the units, and 289,949.200 DEM are

damages in management.

OTHER CONSEQUENCES OF THE WAR CAsSUALTIES such as massacres, moving agd
migrations of a large number of people at the territory of all Republic, particutarly at the occupied
territory will reflect negatively tw the numerical state and qualifying structure of the cmployes at
Elektroprivreda.

The shortage of the qualified experts of some professions was already present and this
question will become very serious after the war. The proper personnel policy of the Enterprise has
to be established enabling the structural moving of the smployees on behalf of the highly qualified
persons of various specialties. The personnel problematics will be paid artention as it can be a leading
promoting factor of the avtivity and development, or its great limiting factor,

CHANGES AT THE POLITICAL AND MACROECONOMIC SURROUNDINGS The influence of the
political and macro-economic¢ surroundings on the organization and development of Elektroprivreda
B&H, as a Public enterprise, is of a large social significance, and it is very important and complex.
The operation and management of Elektroprivreda are established mostly by legal regulations. The
limits of the business independenice are determinated by the economic-system solutions, namely by
the elements of the accepied poiicy of econemivs and the realization of the fixed global sociui-
economivc aims of the deveiopment.

It the idea of the international subjectivity ot Bosnia and Herzegovina is tollowed, all
economic relations with toreign countries have to go ovzr the central government (capital, goods.

technologies.and others). Since Elektroprivreda is closely dependent on the international surroundings.

such a position of the state B&H can justity the strategic planning and programming at the level of

the central electric power enterprise.
It the concept of the Republics is varriad out insice the state B&H, they will keep their natura!

and social resources. The Republics will plan their own development on that basis. Then the influence
of Elektroprivreda on programining of the unique electric power system would be devaluited

disregarding the organizing forms of the electric power system.

The question of building the economic system of the state is closely:connected to the politica:

organization. If each Republica builds its own system,'it means a different structure of ownerships.

a different influence of the market and an different regulative of the economic life. They will prevent
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the electric power system to function with the unique and common relation for the state B&H.
The political organization can ask the question of forming the power systems of the Republics with
the common central power enterprise. The organization will be reduced to the association form. The
technological unity of the power system will be considered together with its optimal exploitation for
the maximum techno-economic effect on all subject.

In case of splitting the actual Elektroprivreda, the division balance both of assets and liabilities
is to be made. Each "Republican enterprise” would have a different form and quality of their funds
and resources. Therefore their possibilities for the development would be ditferent, asking a particular

elaboration. _
The changes of the state-political organization of B&H and their reflections on Public

enterprise Elektroprivreda B&H will be a topic of a separate elaborating. Following the experience
of more developed European power systems, we have accepted the standpoint” the optimal solution
for Elektroprivreda is the organization of a unique organizing, techno-technical and economic system

for all Republic,

MACROECONOMIC SURROUNDINGS The most important decisions about the further
construction of the economic system of the Republic are defined at the paper: "Economic system and
elements of the policy of the economics-starting bases”. They are as follows:

1. Operation system with economic freedom both of producers and consumers

2. Market in all segments of the social reproduction

3. Radical change of the existing ownership structure and forming the economic-social
structure applicable ra the market operarion

4, Modern macroeconomic policy .

S. Innovated economic funcrioning of the state with necessary regulative and operative
Sfunctions :

In accordance with the mentioned decisions, the following questions need an inevitablz
answer: gharacter and structure of the Elektroprivreda organization ownership structure, character
of management, prices of the electric power, tarittf system and general conditions: was of investing
the development programs, characters and efficiency of planning and management control; various
aspects of relations with the surroundings-state business partners and consumers.

. The expected changes of the political and macroeconomic surroundings will require the radical
changes of the organization and management. The changes will intensify the social demands for
Elektroprivreda B&H efficiency. At the'same time, for the quick repair of the war damages, there
will be also other demands of the society to Elektroprivreda. There will be a stimulus for the national
§ndustry engagement of the civil building operatives, and the realization of the social aims. The
responsibility of Elektroprivreda and government authorities has to be clarified for the successful

management,

BUSINESS SURROUNDINGS of Elekiroprivreda B&H are all electric power consumers,
suppliers of the primary energy (coal mines) builders and - deliverers of the equipment and
technology for the electric power industry.

' Gross consumption of the electric power in B&H in 1990. reached 11535 GWh; for the
distribution consumers there were 7050 GWh, consumers 3192 GWh, and the losses at the
transmission and distribution netwaork 1293 GWh

The consumption structure in B&H is: 56% industry, 28% households, 2% traffic and 14%
other consumers,

From 1990. the power consumption suddenly talls and in 1993. it is almost half cut when
compared to the amount from 1990.

So far there are no general information necessary for the forecast of the electric power
consumption in postwar period. The global limits of the possible needs are to he found out
enabling the activities that are in accordance with the expected results of the long-term
electroenergy balance. Befure making any concrete husiness decisions it is necessary to carry out
the complementary investigations of our own potential export market of the electric power.

On the basis of the expert estimation, the post war development of the electric power will
follow two scenarios. Table IT 1.
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Tahle I1.1 Future:development of the electric
g s o e e

‘ 'GROSS CONSUMPTION DELIVERIES TOTAL NEEDS

year lower sc¢ reulized. l upper sC ELES - HEP“ lower sc¢ ’réallsea upper sc.'r
1993 5292+ 0 868 3204
1994 L | 5290mx 0 0 5202 5292
1995 6101 6139 493 798 7392 7430
1996 6809 7059 527 630 7966 82:6
1997 7531 7977 527 488 8546 8992
1998 8126 8934 527 522 9175 9983
1999 8711} 9828 497 a2 9730 10847
2000 o 107:2 520 522 10271 176!

*Estunation of the realized gross consumption in 1993
**Forecast of the gross consuinption in 1994 according to the power balance 1994,

On the basis of the estimated needs for the electric power and after the inspection of the
production capacities, the calculation of the electric power balance is made, showing that in period
1995-2000. it is possible to have a surplus of the electric power.

Table I1.2. Total production capacities of EP B&H in period from 1994-2000. G\Wh
Descriptions 1994, 1995, 1996, 1997, 1998, 1999. 2000,
HPP 3185 3336 - 3336 3336 3336 3336 3336
TPP 733 8612 9308 9319 8532‘; §4I4 8073
TOTAL 3918 11948 12644 L 12655 11869 12750 11408

The realization of such a production asks the necessary foreighn currency funds for
revitalization, sanation and reconstruction of the generzting capacities as well as the investing into our
coal mines. -

' Due to the war casualties, the ignorance of the real state and generating capacities of the
units and necessary supplies uf the coal; the above assumptions can he easily changed. Still, a)
the current situation, they can indicate the expected changes of the surroundings aiming a.!
future development direction to the realization of the strategic decisions of the enterprise.

It is very hard to foresee what quantities ot the coal can be provided by the coal productic)
" {and. what prices of the coal will be) for the installed power capacities up to 1995. particularly to
2000. Such a forecast asks-a detailed analysis for all units supplying therm plant with the coal.

Elektroprivreda B&H is greatly interested in prympt sanation of the coal mines, bringing them
to the level of the profitzhle management. In that way the coal can never be a limiting factor of th»
power production, All fusure business relations of Elektroprivreda and coal mines are to be based ¢
the long-term contracts, enabling the coordination of their developments,

¥ X% ok XK ¥

The changes of the surroandings (due o the war destructions chunges o' the state organization
the expected changes of the macroeconomic and busiress environment) are ot such a character and
intensity that they require the significant strategic adaprations of Elektroprivrada enabling its efficient
o%eration. The list of the most significant changes atfecting Elektroprivreda is shown at the following
table. '
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1.War destructions

Limited usage of the capacities

Lack of production and income

Weak financial power of the Republic
and Elektroprivreda B&H

2.Political-territorial organization

Limits in using the natural resources
Limits in Elektroprivreda B&H
organization

3.Payment-Balance limits

Difficult supply of spare parts ind
equipment

4.Slowed sanation and development ot the coal
mines

Possible shortage ot the coal for
thermoplants

5. Demands for the enviroment protection

Limited usage of the part of the thermo
energy capacities

6.Increased presence of the narural gas

Reduction of the electric power
consumption

7.Impossibility of the electric power payment '

Reduction of the income

B.CHANCES

I.Changes of the ownership relations

Clear definition of the relations with the
owner of Elektroprivreda B&H
Promotion of the management

2.World Community help for the reconstruction of
the Republic

I3
¢

Procurement of the financial funds for
the reconstruction under favourable
conditions

Possibility of writing off a part of debts
of Elektroprivreda B&H

3.Strengthening of the inarket followed by the fall
of the electric power consumption

Initiation of the export of the electric
power

4.Changes of the econemiv structure

Possibilivy ot ¢laritying the economic
prives of the electnic power

5.Structural transformation of the coal mines-the
coal suppliers for the thermoplants

Possibility of clarifying the relations
with the coal mines

6.Concession buildings
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-+ RECONSTRUCTION AND DEVELOPMENT -

3. ACTUAL STRATEGIC POSITION AND RESOURCES AVAILABLE
TO ELEKTROPRIVREDA B&H

The quality and availability of the resources and the changes of the surroundings define the
management and development of Elektroprivreda, tmdmg out all possibilities for their realization over
the corresponding strategies,

The following business resources are extremely 1mportam for the electric power industry:
natural resources electric power capacitigs, efficiency of the business system, tinancial resources,
personnel, research activity, international relations and reputation ot the enterprise.

NATURAL RESOURCES

HYDROPOTENTIAL of the Republic B&H and the actual exploitation are given at the diagram 1.1,

; : ; The exploitation of
' ; ' the. hydroputential is 40%
and an intensive construction
is possible. In regard with
the level of investigation of
the project documentation.
the unused hydropotential is
at the different degree of
readiness for the construc-
tion - diagram III 2. The
danger that the existin;
hydropotential states worth-
less lies at the insufticiently
effective environment pro-
tection. Inadequate solution.
of the property-law, sovia!
and ecological questions
cause a great resistance of
the public opinion to the¢
construction of new units.

SAHA VRBAS DOSNA ODRINA TAEDIG, NERETVA CETINA  BAVA

dijagram II1.1 Technical, economic and exploated hydropotential

THERMOPOTENTIAL Deposits of stone and brown coal and lignite are discovered in Bosnia
and Herzegovina and they are geologically explored. The rersrves of the stone coal are ver)
few without great economic significance. The reserves of the brown coal and lignite are large
and their favorable concéntration at some areas enables the mass and long-term exploitatior.
of the coal. Total reserves of the brown coal and lignite are given at table 11T 1,

Table 111.1 Total reserves browncoal und lignite A 7 105
Category of reserve ’ Brown coal { Lignite Total % !
Balances (A+ B+ Cl) 1.294 2136 3.430 42,
Potential (C,D,) 1.580 2.267 3,847 42 |
Out of balances 178 782 Q60 12
Total 105¢ 3.052 5.185 8,237 100 | "
% 3 63 100 lg
Equlvalent coal 100 1.666 1.840
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ELEKTROPRIVREDA BOSNIA AND HEZEGOVINA

ELECTRIC POWER CAPACITIES'™" » **

HYDRO POWER PLANTS There are thirteen planis with the installed capacity of 2034 MW and ultimate
production of 5412 GWhiper year, On the basis ot the joint investment construston, 71 MW of these
are used by the electric power industry of Croatia.

Table II1.2, gives all characteristics of the hydro plants, ultimate and realized production in
1990. average factor of the electric power exploitation for the period 1980. to 1990; auxiliarey
consumption and extra expenses of the production realized in 1990.

The average auxiliary consumption-of the hydro power plants is rather higher than it is in
other states of former Yugoslavia,

Out of all generating capacities 11% ot them are older than thirty (30) vears: 25% older than
twenty five years (25); owing to these ages the operation readiness ot the units is reduced. Certain
electro machinery and hydromechanic equipment are by their expiring age, and the investments into
reconstruction and revitalization of the units are obviously inevitable.

The factor of the capacity exploitation is within the limits of the world experience besides

the situation with the storage hydro power plants. Due to the insufficiency ot the electric power -

system of B&H, sometimes they operate as the run-of-the river plants. On the other hands, some run-
of-the river plants are still financiully unfinishad

‘Table II1.2 Characteristic of hydro power plants
B e

HPP rviver | placed |HPP| usef. | ins. | = ultimate realized CF | aux. | cost
into |type|volumg|capuclf - production production 90 cons. | pf/
operitti, mil.m ! primar, secun. | primar.secun. | % % | kWh
AV 10%1e.u.GWhig | 10°te.uGWhig
[T'rebinje 1 (100 %) [Trebisn. oos| paAl 1o e8] 1 a7 65 1547 23| 04
Dubrovnik {100 %) [Trebisn. 19651 DA 9 216 4 E,'l 130 2540 608 S8 2.7
rebinje IT mrobitn. | 1981] A 4 s f tis| 7] 28] 64
iCapljing Trehisn. | 1979 | RHE S a30] sy 3e7] 169 a0s| 12] 29 62
Rama Neretvn L R L 270 eas| a7 20| as| 1,
Jablanica Neretva 19851 DA 288 150 268 640 173 414§ 53 1,4
rabovica Neretva 1982 PA] S8 Nns 113 270 73 174 26 1,2
Salakovac Neretva 1982 PA] " 14 210 17} 410 1044 250 20| 1,7
Mostar Neretvn 1987 | PA G 75 98 238 65 156 28 34 7.0
Jujce |1 Pliva 19571 DA - 38 91 25t sy a0 491 9.8
Jajce 11 Vrbus 1934 DA 2' 30 66 158 a6 110) 38 0,5
Botac Vrbas " 1981 | PA] 43 110 118 274 M 1671 26 0,2 6,0
Visegrad Drina | 1989| pal 101 3s|  a0d om| 219 s75| 21| 1.4 159
TOTAL ; f 2267 S41| 1500 3589) | 14 816
P o run-of-the mver plast, PA T S0roge placs RHE - revars. o pUnl, DA - derivatoes - o rags plum, DF - denvation - Rk -

of - the river plant, CF - factor of the eapacity expluitation

THERMOPOWER PLANTS there are twelve (12) with the installed capacity of 1957 MW and the
ultimate production is about 10.000 GWh\per year. ~

The operating time of the available capacity for the electric power production. These load sets
alternatively generate the electric and hear power For - average rate of the forced outages for the
period 1986.-1989.

Out uf the total capa.ities, 30% are older than twenty (20) years. Being the ultimate limit for
the equipment to be replaced Economic-tinancial resources of Elektroprivreda B&H.

Table 111.3,. gives-the basic characteristics of the thermopower plants.
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operation | conl Wkwn | MW [ MW | Gwn | Gwn o | e | 8 | s | am
H rgd. od. | h __ ]
Tuzln | ) LM 14 298 M ” 178 285 1 048 X
Tuzls Ui 1960 LM 13 780 1% 77 420 4% 14.8 5443 ¢ 285
Tuzls 1} 19 LM 12 700 200 182 1090 1045 8.9 5234 11.3
Tuzla IV 197 LM 13 150 200 12 1090 1214 1.6 6149 9.6 301
Tuzle V 1978 M 2084 ) 198 1186 1214 8.4 5051 1.6 2.2
Tuzle -0 | em 1961 421§ 98§ 718 93 |
Kakanj ! 1956 M 15450 23 3 50 250 &40 0.8 03 7.3 ais ;
Kakanj Il 1960 Ml a0 ]| 2im| % 250 o8| !
Kakan} 111 1969 M 12 520 e %6 (™ 468 0.6 | asss 6.5 209 - i
Kakanj 1V Lz Y] 12 349 310 % 548 34 1.1 51 4.9 2.9 i
Kekanj V 1088 " 11 769 30 ¥ 1246 1450 1.1 6165 11.0 28.5 ‘
Rakanj 7 40 1798 A2 10.7 5420 16.3 3.0 103 l
Gucko | 1983 L 12 420 | 2 1565 1509 9.3 4948 13.3 12.3
Ugljevik 1 1975 M 11 403 300 7% 1583 1797 72 &N | 9.3 9.3
TOTAL 1957 | 1713 »07 10666 9.5 556 HEAN
mmnc of the aveiable capacity for the electne mwe?mﬁwsc load sets altematively generate !Br'

electne and heat power. FOR - avemge rate of the thenmo power plents is within the limits of the Yugosiav experience.

The average auxiliary consumption of the thermo power plants is within the limits of the
Yugouslav experience.

THE ECONOMIC-FINANCIAL RESOURCES of Elektroprivreda represents the successful management
with favorably realized financial results and the ratioral usage of the currency means. That is ths
commercial efficiency in its narrow meaning, representing the degree of the realized profitability,
being the main purpose of each enterprise under the m ket condition.

As for Elektroprivreda B&H, whose managem~at had some losses in the last decade, it was
not economical-financially efficient, Just in 1990. the total loss was 214.516.000 DEM (1 DEM =
7 din): hydropower plants had 25,976.000 DEM; thermopower plants 112.090.000 DEM.
transmission: 10.506.000 DEM and distribution 65.944,000 DEM

Table III 4. gives the compared list of the sale prices for the electric power at the gate ot
transmission and distribution for B&H and the relevant European countries. Their prices are the world
price criterium for the power prive forming in B&H,

The dara from this table show significant deviations of the sale prices of the electric powe:
in B&H compared to the lével of the realized cost prices (ratio:75:100) and to the world sale prices
of the electric power (ratio: 75:126).

This table is the picture of some systematic measures influencing the efficiency of the
Elektroprivreda management. The electric power prices were kept under their permanent control ot
the government and the growth . the prices was tar slower than the production expenses. In last ten
years the sale price was not envugh for payment of the simple reproduction expenses let alone the
reserves tor the development. So far, it is very difficul: to quantify and analyze the influence of the

.Systematic measures, installed technologies, degree of the capacity utilization, expenses of the capital
_and the coal prices functioning as the heat values. The analysis of al] indicators of the management
-efficiency will be inevitable according to the mentioned criteria.

) Keeping in mind the results of these investigations, the Elektroprivreda B&H management
-would be mainly based on the relutions enabling the real sale prices. Thay are enough for paying the
simple reproduction experses u:xd providing the reserves for the development.
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rices in B&Hand five Euro ean countri&s

Descnpuon ‘ Transmxss:on Dismhutlon Avéﬁige prwe

N I — -
1. [Realised cost prise in B&H 10.38 17.44 13.87 100
2. [World sale price 14.17 24.03 17.5 126
3. |Austria 11.76 26.07 17.4 125
4. i{Geramany 15.3 27.2 19.28 139
5, |Greece 15.46 19.3 17.01 123
6. [Italy 12.36 19.68 14,58 105
7. |Switzerland 14.74 18.04 16.27 117
8. [B&H sale price 8.21 12,78 10.46 75

DEBTS OF ELEKTROPRIVREDA are rather high du to its low accumulative and reproductive ability,
Elektroprivreda had to rely on the home and foreign accumulation in realization of the construction
program for new power units and in reconstruction of the installed capacities.
For the period 1986. to 1990, the participation of the credit investments in program of
development was from 69% to 73%.

Their participation was significant and owing to it the rate of obligations was 73% in 1089,

By the end of 1990, this rate fell to 30%, being the result of the high increase of the amortization
included into its own investment funds. The increase amounted 6,3 times compared to the
amortization 1989. There were also a slow increase of the obligations by the payment of credits due
to the frozen exchange rate of the dinar compared to the international currencies. There was also a
.break of the development plan realization.

The situation of the Elektroprivreda B&H obligations by the end of 1990.-by home and
foreign credits - both for the capital and interest is shown at Table [11.5.

Table III.5 Elektroprivreda B&H obligations DEM
Description Total debts Debt on Debt for
. capital interest
“Home credits 220,722,222 142.511.111 78.211.111

Foreign credits

1.106.233.333

785.122.222

321.111.111

TOTAL 1.326.955.555 927.633.333 L 399.322.222
Note: 1 DEM =9 YU din from INT4iO91. R

Due to the constant valorization of the obligations by the home credits, the obligations for the
interest by home credits are- approximately stated when the debt situation was established. The
interests for the foreign credits are real and taken from the existing payment plans.

However when analyzing the participation of home and foreign investments in total resources
of the funds, Table I11.6. shows a permanent increase of the home funds.

Table III 6 Resources of the funds _ %

Description

Resourses of the funds 100 100 100 100 100
Own funds 54 50 48 71 76
Foreign funds 46 50 52 29 24
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54% to 76% and the foreign funds changed trom 46% to 24% A part of the credit used tor the
installation of the electric power units within the observed period was paid off.

‘The period in last t‘:ve years shows that the participation of our own funds mc.reased from

The noticeable decrease of the foreign fund Famclpatlon at the total funds'happens atter the

part of the foreign funds-used for the construction of the electric power units-was paid off under the

tavourable, agreed conditions.

In the course of its development Elektroprivreda trusted both home and foreign accumulation.
The annuity obligations are rather high with their negative influence on the total liquidation. The total
amortization of the major part ot the power units - obligatory the new units - is insufficient for paying
off the reached payments of credits. Due to it, a part of the free amortization was used for financing
the development in the last period.

The detailed plan of the financial consolidation of Elektroprnvreda is to be inevitably made
under the new economic conditions (new structure of ownership, economic - systematic solutions, and
potential possibilities of using the foreign accumulation),

DEVELOPMENT FINANCING of Elektroprivreda met a number of obstacles in last period. One of
them is the Elektroprivreda impossibility to provide its own participation for financing the accepted
programs of development, as well as the absence of the appropriate mechanisms for creating the
conditions of the planned own participation.

This discoordinated situation with the total available funds and the planned dynamics ot the
work realization ought to be clarified by the engaged foreign accumulation: through common direct
investing into the construction of the electric power units; collecting and engaging the free investments
of the economy and inhabitants by issuing the securities; engaging the tunds. For developmem and
the other funds from the special institutions for development (that are to be formed in the nest
period); provndmg the investments through the consortium construction; by giving the concessions for
the construction of certain capacities and through other forms of investment collecting.

Besides the activity at the financial consolidation of Elektroprivreda, the constant mvestmu
activities at the following tields are to be carrizd out in the future: A

- organization uf the financial deparrment ani the implementation of the principles of the
modern financial management,

- analysis of the structure of the capital and the way of its utilization,

- permanent analysis of the capital gcnerating and decreasing,

- perceiving the needs for the capital in certain phases (sanation, reconstrucrion ari
development)

- perceiving the nieeds for the working capital,

- analysis of the credir ability as a prerequisite for the credit procurement,

- perceiving the possible resources of capirals and conditions for their procurement.

PERSONNEL, RESEARCH AND ORGANIZING RESOURCES

PERSONNEL RESOURCES [mmediately after the war is over, the employment and the available staft
structure have 10 be anaivzed. The number ur‘ the woriers necessary for the normal operation ot the
electric power system and the realization of the development aims has 1o be known. The process of
employing and promoting the personnel has to start immediately as their training will precede the
realization of the development programs and all turther developing activities of Elektroprivreda. The
program of the staff training has to include the training of the workers engaged at the electric power
activity under the market conditions and permanent tracking and overtaking of the world experience.
The experts will be needed the specialization in all branches of technics. economics, financing.
marketing, together with the wlucation of the contemporary methods, computer technic and foreign
languages.

RESEARCH RESOURCES The very quick development of the new technics and technology from thz
energetics, the complexity of the electric power system: and the environment influence of the electri:
power units provoke a number of problems that can be solved only by the modern scientitic-research
methods. During the last fifieen years, a part of the scientific-research problems of Elektroprivreda
B&H was solved thorough its own scientific-research and study-developing activity, and the other pa:t
through the cooperation with other institutions in and out of the Republic,

BESTAVA)’LAB[_E Copy I
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As Elektroprivreda is of some social importance and the society is interested in its activity
and development, it is necessary to organize the functions of the scientific-research activity. In that
way, very stable bases can be founded. They are inevitable for the strategic decisions concerning the
Elektroprivreda development, its relations with the society and with foreign electric power industries.
The scientific-research activity has to be offered the material and personnel prerequisites for the high
quality activity and development of Elektroprivreda, meaning also its proper organization in
accordance with the regulations.

A special problem of the coordinated development of the B&H energetics is the absence of
a unique scientific-research activity and unified development plans of the integral energetics. Due to
it, the development of the coal mines is not coordinated with the construction of thermo power plants;
there was no long-term and consistent price policy for the giving-energy substances. There was no
adequate law regulation and the consumers were not stimulated for a more efficient usage of the
electric power. All these above mentioned had a:negative influence on the electric power consumption
and on the situation at the electric power system of B&H. The institutional solutions through the
government authorities and adequate forms of organization can enable the ccordination of the

development plans of the total energetics by adapting the consistent long-term enzrgetic strategy of.

the Republic. The strategy has to be coordinated with all changes at the world energetic market. A
systematic and qualified inspection of the energetic demands: analysis of the energy problematics,
preparations of the energy balances applying all modern scientific methods and models.

ORGANIZING RESOURCES From its forming phase up to now, the development of Elektroprivreda

.

B&H was carried out under the diurect influence of the official authorities, going through tew, very
characteristic phases. The basic difterences 0t these phases make a degree of independence of al!
organizing departments ot Eiektroprivreda B&H as well as the economic relations resulting from that
independence. In accordance with the above and the Regulation with the legal force for the public
enterprises and the regulation with the legal force for the electric power system, public enterprise

; Elektroprivreda B&H is formed as a unique enterprise with just one legal subjectivity at the territory

of the whole Republic. ‘

As this Public enterprise s a big and complex operating system, its inner organizatior is
tounded with a necessary decentralizing degrec of the operation.

The basic organizing departments of Elektroprivreda are directions and divisions of the Public
enterprise being the integral parts of the corresponding directions. Directions are smaller organizing

* entities carrying out certain functions of Elektroprivreda while the parts of the Enterprise carry out
* the activities from the basic operation of the Public enterprise. The Regulation for Elektroprivreda
© defines the number of the parts in Public enterprise while the scientific-research activity is organized

as a direction,

This kind of arganization means the corporative way of the organization and it is under the
constant control of its Founders, namely official authorities, as the members of the Board of directors
are appointed by the Government of B&H. , .

The market orientation of the economy and its adoption to the new conditions of the business
efficiency, expenses and equalization of the Public enterprises with the other working organizations

- ask the application of the lega solutions clarifying the scope of responsibility and authority between

the government and the corresponding authorities from one side and the Board of directors and the
managers from the other sids,

Taking all these inte consideration, this corporative model of the organization is an advantage
tor Elektroprivreda B&H, particularly after the war during the sanation and reconstruction phase of

-the electric power system. This is the way of centralizing the capital and procuring extra runds at the

international finaneial market. The decentralization of all operative functions from the departments
of the public enterprise unite all personnel and material resources creating favorable conditions for
the stable operation and the future development.

INTERNATIONAL RELATIONS AND PROVESSION AL ASSOCTATIONS The iz power svstem of B&H,
as a part of the Yugoslav system, was included into the activity ot UCPTE-unity for the courdination
of the production and transmission of the electric power. The experts from Elekiroprivreda B&H were
members of the professional associations such as UNIPEDE (International unity of the electric power
producers and consumers) CIGRE (International Conference about Great High Voltage Power

Systems).
The changed politicy) relations inevitsb!y Jemand the reestahlishment of the relations with the
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above associations and other socleties at the leve|. of the international cqoperation. -Some stepsshave
already been made, particularly for CIGRE th’a'tvﬁ’unctlons on the pr. rici;I% of the natlonal co‘r%um&%t?es'.@
As for the connection with the UCPTE interconnection, Elektroprivreda B&H has to provide

the necessary technical conditions such as the network reconstraction and the normal operation of all
units. o
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Besides the exchange of the actual technical knowledge and information the other way of the
connection with the professional associations is the experience after the reconstruction of the war-
damaged power systems. A part of such an activity is the initiation for closer joining the international
organizations for reconstruction and development and finding out the possibility for including the
foreign experts into the professional teams. -

REPUTATION OF PUBLIC ENTLRPRISE ELEKTROPRIVREDA is 2 significant part of the wealth that the
enterprise posseses estimated with the quality and no quantity marks that are highly appreciated by
the world business experts.

The relation of the public information and the public with the problems and activities
connected to the enterprise is very important. Our experiences in this branch are not satisfactory,
particularly our relations with the consumers besides the facts they are an integral part of the electric
power system.

£ ok kR Kk <

As an answer 10 the changes in surroundings, the following list gives the synthesis estimaticn
both of strong and weak points of Elektroprivreda: .

-

J
|

RESOURCES ESTIMATIONS OF
ELEKTROPRIVREDA
CAPACITY *
1. Natural resources s Lo
-hydropotential _ - -strong
-thermopotential ~medium
2. Efficiency of Elektrenrivreda as totally unxutticient
an operating system
-technological -strong
| -economic ~weak
-externally social -strong
3. Financial resources - -medium
4. Personnel ~medium
5. Research . -weak
6. Organization -medium
I 7. International relation and professional -weak

assogiation

8. Reputation of the enterprise
-in business world -strong
-in public opinion -medium ]
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4 DEFINITION OF ELEKTRQPRIVREDA AIMS AND INDICATORS

The purpose of the Elektroprivreda existence is to satisfy the electric power market on the
long-term basis, with the minimal expenses and the acceptable quality. The term "long term basis”
includes the permanent ability to be adapted to all changes at the electric power market that is a part

of the total energy market.
This social task defines the basic scope of the operation, while the vary decision for its

realization by forming a public enterprise promises Elektroprivreda B&H will operate with a
profitable motive and the market efticiency. Still, there is the responsibility of the state as a creator
of the macroeconomic policy and a manager of Elektroprivreda over the state ownership for the
business operation of the system. So, the state as the owner of the capital at Elektroprivreda has the
full responsibility for the reproduction and increase of the capital.

The management of the enterprise overtakes the business responsibility. The main purpose
of Elektroprivreda operation is the efficiency of the engaged capital at the electric power production,

meaning the realization of the acceptable level of the profit. The profit realized by Elektroprivreda .

is controlled by the state and the acceptable level of the profit is determined on the basis of the
wanted level of the reproduction ability of Elektroprivreda. The acceptable level of the profit is
changeable and dependent on the demands for the investments at the electric power system, namely
from the expected growth of the electric power consumption.

Placing the profit at the very top of the business aims means no ignorance of other aspects
of the business efficiency. The protit can easily explain the efficiency ot Elektroprivreda to its market
surroundings.

Due to any possible deviations from the market mechanism by regulative functions, and the
complexity of the real structure of Elektroprivreda aims, hereafter is the structure of the aims shown

as follows;

EFFICIENCY OF
THE ENERPRISE
TECHNOLOGICAL ECCNOMIC SOCIAL
AIMS - ¢ AIMS AIMS

The connection between the techno]ogi;al, economic and social efficiency is 2] - logic type,
namely, the realization of each aspect separately ontributes to the main purpose: PROFIT. there is
no question of the preterable group of aims. They are horizontally placed, enabling the analysis of
their influence on the total efficiency of the enterprise. The profit (short-term increase of the
technological efficiency on account of the economic and social efficiency) can affect the central aim

of the operation based on the long-term foundation. Or, the insufticient social efficiency of

Elektroprivreda is reflected on the ¢environment and it retlexively acts at the possibility of the profit

realization.
Here is the definition of all indicators enabling the estimation of the each aspect contribytion

to the realization of the named aim groups.
TECANOLOGICAL ADMS mean the technologreal efficiency and the aspzets of the
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development. The following basic indicators are suggested: - - . S LN
TECHNOLOGICAL AIMS .~~~ """ INDICATORS _ =
* Quality of supplies ‘ '
-reliability of supply ' -unserved energy, LOLP
* Utilization of capacities
-energy efficiency -efficient rate, losses, auxiliary consumption
* Operation readiness ‘ -availability of the capacities
* Engagement of the capacitivs -age, degree of the engagement compared to

the irstalled capacity

* Advancement of the development and -readiness of the documentation, possibility of
ecological acceptance the developing adaptation of the technology
Lo S e et T

SRR

ECONOMIC ASMS meun all aspects of the current and develuping tinancial situation of
Elektroprivreda. The tollowing indicators ure suggestes: _

= S = =
ECONOMIC AIMS INDICATORS
* Protitability
~-productibility of the capital -real'sed profit/used profit
-productibility of the labour power -total income/expences of the labour power
-prefit rate -profit/total income

* Liquidity

-ability of satisfying the short-term financial -currant assets/current obligations
obligations :

-ability of satisfying the momentary financial  -liquid assets/current obligations

obligations .

* Structure of the capital (solvenity)

-obligation rate ~credit payment/own funds for the investment
(amotization and income) i

* Cost rate -¢ost per product units

* Level of the electric power price -realized/projected level of the electric power

(average level) price .

* Efficiency of investing ' -recurrence rite on investment

e —— .

SOCIAL AIMS are the responsibility of Elektroprivreda tor larger, social effects. The next
aspects are important for Elektroprivreda: environment protection, space planning, influence on the
balance of payments; influence on the regional development, social influences and other influences

on the infrastructure activiries. In some cases these aspects are limits for Eleksroprivreda, but from.

the long-term puint of view, the positive influen.es of Elextroprivreda on the wide social surroundings
have to be positively retlected on Elektroprivieda itselt, Syme social aims have to be built-in into the
structure of Elektroprivreda aims. They have w be cleurly identitied, particularly by the construction
of large electric power units.

The analysis of the influences and contribution ¢t Elektroprivreda to its social surroundings
is seen by the moments of decisions about investments. The analysis is also important for the
estimation of the total efficiency of the enterprise. At the situations, when the market mechanism of
the prices are not realized {hen the expectsd business results are missed) the amount of the lost
income has W be stated. The analysis using the world prices indicates the user of the market
deviations.
 The main social aim of Elektroprivreda is real:zed if it supplies the consumers with the
electric power with the iowest expenses, endangering no ceveloping needs. Then the other social aims
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are not important for Elektroprivreda itself, but they cannot be ignored, otherwise they can easily
become limitm factors for the' efﬁcient funcnoning of the enterprise.

SOCIAL AIMS INDICATORS
* Safe environment ' -pollutant emission
-air pollution (apsolute amounts: tons/yearly.

specitic indicators: kg SO,/kWh
* Contribution to the social welfare -total complementary value
* Social efficiency -b/¢ ratio of socil benefits and expenses
* Influence on balance of payment -direct and indirect net foreign effects, effects
-~ of the important substitution

* Energy etficiency -energy consumtion per product unit

Definitions of the aims and operationalization of a number ot the most important indicators
are crucial for the objective estimation of the management efficiency of Elektroprivreda B&H. The
determination of the standard aim values of certain indicators and their lower limit has to enable the
deviations of the operation as early as possible pointing out the problem sources and directing the
action for their elimination.
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5. RECONSTRUCTION AND DEVELOPMENT DIRECTIONS OF
ELEKTROPRIVREDA B&H '

The actual situations and circumstances around the enterprise do not enable the complete work
out of the reconstruction and development program of Elektroprivreda B&H. The following discussion
is to be understood as a concept or elements of the program duty for the operation strategy.

A main uncertainty for Elektroprivreda is connected to the question of our future
governmental structure and the authority of the government on each level. The assumption about a
unique Public enterprise can easily prove unrealizable, and it will greatly define the concept of the
further operation. Any eventual independent electric pewer organization at some parts of the territory
will complicate all relations at the Republic level, but atfecting the operation of such organizations
too besides.

There are also other facts provoking uncertainties:

- war casualties are not over, and the esrimaticn of the war damages will be carried our afier
the war end.

- changes ar the macroeconomic surroundings cre in the work-out phase of the initial concep:s
and preparation of the legal solutions. '

- changes at the business surrounding being uader a strong influence of the above factors -
are very intensive with unknown result.

At the moment it is hard to give a final suggestion for the strategy of Elektroprivred
operation. But it is possible and necessary to tix certain directions detining the activities that will,
after the war is over, start the realization of the strategy. A great number of the external influenves
on the Elektroprivreda operation come directly or indirectly from the government and the clear
definition of the relations between Elektroprivreda and the state is inevitable. Besides all these ready
regulations with legal force, the definition and operationalization of all significant questions have to
be made, and the realization of the top priority. Question is the Energetic strategy of the Republic

The possible influence of Elektroprivreda on tae state depends on the soon prepared study-
analytic materials. They will be a basis for the further strategic documents and legal solutions.
Elektroprivreda is particularly interested in solutions from the following tields:

- environment protection and duties of Elektroprivreda

- space-planning problematics

- coordinated planning at the state level part-cularly the aspect of the long term planned
power consumption

- yolutiony concerning the coal mines

- substizution rarinnalization and the electric power saving,

_An active approach ot Elektroprivreda 1o the state can have an important influence on th
strategic position of the enterprise.
Considering the enterprise as an entity, the strategic determinations are close to the following.

1. Question of the market - exporr arientarion
2. Question of the ownership.- publi. enterprise into the stare ownership or joint ownershin
3. Question of the scope and charuvrer of the decentralizaticn inside the single enterprise.

The answers to the above guestions are given by the realization of the fixed aims, based on

the detailed elaboration,
The main characteristics ot the reconstruction period will be:

- inidial reviralization of the war-devastated ¢conomy followed by a low bur progressing
increase of the pupulation.

- acrive role and help of the world community ar the realizarion of the reconstruction
program, especidlly for the infrastructure activities.
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The shortage of the capital will be outstanding under such conditions as well as the strict
selection of the investment projects \candidates for .the reconstruction. The qualitative and soon
preparation of the business\ planning and investment \technical documentation is the crucial moment
together with the appropriate organization for the realization of this task.

This material shows that the halance surplus can be expected at the long term period after the
war, and the idea of the electric power export is w0 be taken into consideration but, the tinal decision
about the export is possible just after the detailed analysis of the tollowing questions:

- consumption of the electric power in B&H
- - expenses of the electric power production and possible prices for the electric power export.

Besides all these study activities, the organizing and personnel hypotheses for the eventuel
realization of the export arrangement will be also needed. The question of the concession
arrangements, both for any new or existing generiting capacitivies, has w oe procured capital for the
reconstruction and modernization ot the power plants and other investment needs within
Elektroprivreda.

The question of the ownership has to be answered by the complementary capital, etficiency
of investing and total business efficiency of Elektroprivreda. Under the conditions of the joint
ownership there are higher possibilities of finding the complementary financial resources through a
greater interest of the foreign tinanciers in all pro’2ots for the electric power industry, The progress
of the Elektroprivreda business efficiency is close to the question of an adequate inner organization.
where the scope and character of the decentralization is very important. The decentralization is
observed as an economic motivation of the enterprise parts helping the realization of the detined aims
of the operation, and the centralization of the functions means the technicai-technological unity and
the place for the capital investments.

It is the way, to consider the tasks of Elektroprivreda and its all parts for the preparation of
the bases (studies, investment-technical documentation) necessary for defining the reconstruction and
development) strategy directions, as well as tor the project documents.

Besides all these inevitable prerequisites, trom the surroundings, the definition of the strategy
for the business aim realization asks the enough worked - out strategic alternatives prepared by
Elektroprivreda meaning the definition of the activities with the following requirements:

1. To have its own mission, aims and conditions managed from the level of the enterprise.
2. To have its own reiation with the surrcandings particularly with the market

3. To represent a complere program witli lear expenses of the capital, operative expenses.
estimation of the possible protic and coitribarion 1o the realizanon of the business aims

4. A real possibility to consider it as a complete program but also together with wther
activities of the enterprise

These requirements are from the investment projects for the electric power production and
the transmission units, The choice of the strategy is a global estimation and the investment choice
including analysis \choice of the market, This way of approach asks some signitficant activities
preparing all actual duta and investient studizy Their soon, organized realization is inevitible.

'"CONCEPT OF THE RECONSTRUCTION STRATEGY Regarding the importance of the elctric power
for the operation of the economy, it will be necessary for Elektroprivreda to start the operation of its
electric power system, creating all prerequisites for ‘activation of all war-damaged economic
capacities. The very close aims in the period of the reconstruction are:

= recovery of the cleciric pover system operation

- recovery of the operarion readiness 10 the necessary level

- organizing and personnel consolidation of the enterprise.

The realization of these tasks is inevitably preceded by:

- derailed estimarion of the war damaze: und the situation afier the wemporary sanation of

ceriain unity,
- technical documeniaiion wnd invesimear programs Jor the wiits caikdodiies tiesding the
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reconstruction

- prepared electroenergy balance up to 2000 on the basis of the detailed estimations of the
electric power needs in B&H. '

- suggested list of the priorities for the reconstruction, keeping in mind the long-term aims of
the enterprise. :

This is the way to create the conditions for the strategy defining, then the reconstruction
programs with the following questions

- prepared investment programs have to go through the check procedure from the aspect of:
technical, economic and social justification

- the above procedure is followed by the unit ranking according to their activities: generation,
transmission-management and distribution

- extracts from the investment programs and the unit ranking are a basis for the decisions at
the corresponding level,

There are two praposed levels of decisions:

1. for all protects with the investment amount cver 3 million USD-the board of directors gives

decisions
2. for the projects up to 3 million USD-the general management gives decisions.

The preparations of the investment-technical decumentation and the procedure of deciding are
claritied by extra instruction.

One of the important activities of Elektroprivreda B&H during the reconstruction period hus
to be directed to the cooperation with legal authorities when preparing and accepting the energetic
strategy of the Republic, the relations with the state have to regulated 100, Besides the activities for
the preparation and realization of the reconstruction programs during this period, all works and
activities creating the prerequisites before entering the sorthcoming period of the development are als»
highly significant. During the period Elektroprivreda ought to realize its tull efficiency of the
operation to satisty all sccial requirements. One of the strategic projects, if not the most importart
one, is the realization of the business informaiion system - the basis of the decisions and management
of the enterprise.

CONCEPT OF THE DEVELOPMENT STRATEGY The definition of the development strategy of Public
enterprise Elektroprivreda B&H is to be considered as a dynamic duty going through many phases
of the elaboration. The tirst step is the coordinated formulation of the Elektroprivreda aims and their
acceptance by the state, then the preparations ot all appropriate republic strategies. Elektroprivreca
has to elaborate these following subjects:

1. necessary quality of the electric power supplies for the domestic market (stable supply,

possible breaks in-supply) regarding the electric power prices

2. dynamics of the consumption increase at the domestic marker and possibilities for the

engagement of th: gencrating capacitivs for the export arrangements.

J. management of the eleciric power consumprion including the saving and rationalization
o programs.

4. coordinated planning process in Elektroprivreda with the methodelogy development of the

investment resource allocation among the main acrivities.

3. appliance of the information technology at the process of deciding and managing of

Elektroprivreda

6. investigation of the European market of the electric power

7. procedures of coordinating the process of jdanning in the Republic

8. justificarion of the integriry: Elekiroprivreda - coal mines producing the coal for thern:y

power plants.

Besides a!l these above mentioned questions there are others too deserving elaboration,
permanent study and watch all changes that are vital for the Elektroprivreda operation. An easy
approach to the strategy elaboration is enabled both on the enterprise level and all functionul
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directions together with the strategy of each enterprise part. All these strategies are tv be closely
connected by the accepted aims of Elektroprivreda. The control of their realization has to be
operatively precised by the check of the appropriate efficiency indicators, suitable to the segmen. of
the enterprise that is analyzed. - e et
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6. BASIC PRINCIPLES FOR THE RECONSTRUCTION AND
DEVELOPMENT REALIZATION

On the basis of the mentloned concepts of the reconstruction and development strategies, this
chapter gives the principles where the strategic are based on: principles of reconstruction,
development, modernization, organization, management; price policy (during the post-war period) and
financial consolidation.

PRINCIPLES OF THE RECONSTRUCTION The planning of the reconstruction and development of

the electric power system has to be based on the analysis of the profit-expenses ratio for various unit
combinations, with the suggestion for the optimal combinations ot all possible solutions. Euch
proposed unit - nevertheless a new unit, reconstruction or revitalization - needs the analysis of
performance. The results of the analysis are the first step followed by the preparations of the
economic prices showing it the project is realizable and then make the list of the units. The economic
analyses have to show the toral contributicn of the projects both to the development aims of the
system part where the units are located and to the development of the total electric power system.
These analyses are a condition for getting the international credits,

Simultaneously with these activities, the other activities, creating the favorable conditions for
the successful reconstruction and development, are to be carried out too.

Claritying certain phases of the development, the phase of the reconstruction of the electric
power units has to bring the units up to their full function at the complete technological scheme. The
reconstruction means: vmmm, the requirements of the economy, criteria of the modernization dnJ
rationalization stated by the international rinancial institutions together with the necessary respect of
the development criteria elaborated and accepted by Zlektroprivreda B&H.

Besides other criteria applied by the elabordtmn of the medium-term plans and developments,
the most important ones are as follows:

- recovery of the operation readiness and reliability up to the necessary level
improvement of the thrift

increase of the capacity

- increase of the generation

modernization of ceriain systems inside the unit up to modern technic level
adaption of the unit to be connected 10 the rew information system,
protection and improvement of the human e wvironment,.

- improvement of the condition and humaniza’ion of the work

= procurement of necessary spare parts

- many sided utilization of resourceys

- quality increase of the power supply

- decrease of the energy losses at the unit and at the power system

- appliance of new type solutions and standardized equipment

By stating the pricrities, the following main systematic characteristics of the electric power
units are:

For generating capacities:

- role of the unit in satisfying the consumers

- role of the unit at the frequency and voltage regulation

- contribution. of the unit to the safety and flexibility of the electric power system

operation
- contribution to satistying Elektroprivreda B&cH obligations with its foreign cooperants.

For transmission, transformer and switchgars:
- significance of the substation for the :.upply of the wide consuming areas and the priority

consumers
- contribution to the normalization of the \ultages and flexibility of the power systerr.

operation.
- reserves for other units,
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- significance for the connection with foreign systems.

For transmission lines: o o
- significance of the electric power units and their consumers .
- characteristic of the transmission line regarding its transmitting possibilities.

For distribution, transformer and switchgears

- priority of the consumers connected to the transtormer station

- significance of the unit for the connection with the electric power system and reserves for
the priority transformer stations = "

For distribution lines:
- priority of the consumers
- priority of the connected substations

For information - management systems:

- significance of the managing part of the power system

- significance of the managing function for the operation of the power system and its section
- significance of the purts of the information system for the efficient business functions

By making the list of priorities, the other conditions vital for the operation of the substations
are to be taken into consideration:

- possibility of the primary energy supply

- necessary quantitles of liquid fuels

- necessary quantities of oil. grease

- necessary quantities of chemicals

- necessary quantities of other consuming wnd repro maierials, inevitable for the substation
operation

If a unit wants to be candidate for approving a credit, the elaborate of the sanation and
reco;struction has to be prepared. The elaborate clearly separates sanation works and reconstruction
works.

Parts of Elektroprivreda - users of the units, are charged for the elaborate preparation

The responsible directions and authorities will propose the priority consumers for the areas
where the consumers are located, namely the regional authorities are charged for the consumers of
the state importance.

The priority of the power unit will be decided by Board of directors of Elektroprivreda on
the basis of the above procedures, documentation and suggestions of the authorized services of
Elektroprivreda B&H direction. '

PRINCIPLES OF THE RECONSTRUCTION AND MODERNIZATION Both the reconstruction and
modernization will be realized partlv through the reconstruction program, and partly through the
development program. The approach to the preparation and deciding about the investment programs
is the same as the procedure that is to be established tor the investment programs, but the tollowing
characteristics are important.

- the precise estimaticr of the forthcoming age of the existing units. their operation readiness,
the generating characieristioy in case if there is no exchange of the vital eqdipment
- the real period the unit will operate apter ity reconstruction, then o the estimation of the

proposed works, within the scope of the proposed reconstruction, analyze «ll possibilities of

improving the unit performances (decrease of the fuel consumption, increase of the capaciry
Jall of losses and auxiliary consumption)

= an extra analysis of the reconstruction effects ar the rate of the emined pollutants and the
elements for the value estimazions of the unit ar the environment security,

The rechnical - technologics! modernization can he manysidzd. One coimmon thing for all

units is their sanation, namely the recovery ot therr operation readiness. Then, from the marginal

22 R
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expenses (expenses of the technological modernization in regard with the increased, economical
operation of the block or the power plant) try to decide about the modernization and revitalization of
certain blocks, or in some cases give us the utilization of the block (placing the block into the
reserve). Owing to the rate of investing into the technological modernization, the adequate
environment.sanation will be carried out. The expenses of the environment sanation will be included
into the reconstruction and revitalization program with some percentage of the marginal expenses.
Some other serious environment activities will be carried out simultaneously with the construction of
new blocks, and still the emission standards automatically can not tollow the standards of the
developed countries.

The deciding about the investment programs of the reconstruction and modernization is to be
done ‘on the basis of ranking all investment programs, equally with the development programs.
Regardless to'the age of the many units and they were faced with the faster aging during the war, it
is necessary to start their stage by stage reconstruction combining: sanation, revitalization and
modernization for a long-term period. A hig amount of the investments will be needed and thz
adequate choice of the priorivies is cruciai on the basis of the complete investment - technical
documentation.

The above principles refer 10 the generation, transmission and distribution units, but each of
these areas will be needed the defined specitied indicators enabling the preparation of the ranking
within the activity. . _

Such a task has to be done at the strategies of :eparate functional directions while the process
of deciding for the investments will be based on the principle of equalizing the technical technologicul
work conditions for cach secticn of the electric power system.

The preparation or the investment technici: documentation for the reconstruction anld
modernization is the duty of Elektroprivreda gepartments, while the ranking and ivestment deciding
would be carried outat the level by the enterprise. The organizing sections would be charged to carry
out the realization of the accepted programs.

PRINCIPLES OF THE DEVELOPMENT The future development of Elektroprivreda B&H is based un:

s utitization of ity 0w onergy rescur oo with Jhe possibilicy of instaliing the narwral gay for
the diversification of ihe fuel

- development of the electric power consumptic n defined on the basis of the total energy needs
and the efficient coordination of the power industry development and its consumers by
preparing and realizing the program of develcpment for the state energetics.

- ¢fficient coordination of the development of *he electric power system and coal mines, the
electric power system cnd the water supply sy item.

- many purposed wilicoion of the exiving an! future units, the prioriey o5 given 1o the focl
production.

- giving rights for the concessions of using the built unirs and of building new unit - both -
domestic and foreign partners

- orientation 1o the export of the electric power surplus into the west European countries ani
the demand for passing some efficient measures and regulations, increasing the concurren.e
at the eleceric power market,

- reconstruction of old units with « possibilit. of transition from coal 10 gas if there is 1.
economic justification. ’

- closing of unprofitable units

- gradual introducing of the private capital by giving concessions for the construction of mir.
hydro power plants, utilization of the distribution nerwork and other sections of the eleciric
power system, active participation in defining and deciding about the ecological standards
and their respec: by the reconstrustion and construction of new units

sincreasing e cnergs officiency L the poseer production nd ity final wege

- open, neutral cnd intensified comeaiication with the pabice woh e puroese of gaining the
soctal trust und supporting the forthcoming energetic policy.

The realization of the future development will be carried out on the long-term (15-30 years)
medium (5-10 years) and short-term (1 year) plans of the development. The actualization of the long-
term plans is 10 take place each S years and the medivm-term plans are actualized every year,

For the sgke of improveeg and simpliang, the process of planning has to be revised, creating
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very efficient relations with professional organizations societies and universities. It is necessary to
have an influence on the educational programs (general and specific) for the students of the electric
power industry (particularly the region of the energy economics) and the personnel from the
authorities of the government and the public. B

Information and dialogue are to be an important element of the phase of planning. These two

elements can prevent any difticulties that are new projects faced with.

PRINCIPLES OF THE ORGANIZATION AND MANAGEMENT The organization of Elektroprivreda
as a unique enterprise with many organizing parts is to be promoted and coordinated with other
corresponding solutions of all modern complex corporations. The main purposes is the definition of
the profit centers inside the enterprise. The principal prerequisite for such a definition is the
possibility of showing and measuring the results, namely stating out the financial income and
expenses. Such an organizing solution enables a real estimation of the contribution rate of each part
of the enterprise - the profit center of the total income of the unique enterprise; management of the
operation and development on the basis of the modern portfolio theory: and the possibility of the
internal communication and business relations on the market bases.

Any concrete solutions for the organization - particularly concerning the decisions for certain
centers and the system on whole; interconnected relations of some profit centers and their role and
place at the total system and other aspects and questions ought to be the subject of extra investigations
done by a competent professional team. Any concrete organizing solutions have to tiake into
consideration numerous specifics of Elektroprivredu as the enterprise of a large social interest, whose
market operation is highly limited by the realization of larger social aims.

The organizing scheme has 10 enable a clear distinction of the levels where the operation
strategies are formulated and their successful realization.

I level of a corporation:
The following items are defined from this level:

1. Global strategy including:
- strategy of increase
- strategy of decrease
- strategy of stability

2. Strategy of the business portfolio
3. Functional strategies include:

Marketing function with: -Investigation of demands
-Planing of the production and the energy consumption
-Price straregy
-Promoted relations with the public
- Financial function dzfining the obligarion policy, dividend policy, the structure of the
capital, financial management
- Production function including the realization of the operation schemes, productibility
increase, appliance of regulations and regulative
- Research and development comprissing planning and coordinated development, watching
the technological development
- labor power with the personnel policy, educarional programs, employment policy, warking
relations, legal regularive

I1 Level of the part of the enterprise

The strategy at the level of the part of the public enterprise includes:

1. Model of adaptation to the changes at the surroundings:

E COPY

- strategy of defence ‘ gEST AVAILABL
- strategy of research .
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- strategy of analyzing
2. Strategy of concurrence includes

- straregy of the service differentiation
- straregy of the expense concurrence
- strategy of the focussing to the pariicular market segment

3. Functional strategies:

- function of marketing

- financial function

- generating function

- personnel function .
- research and development function

When planning the organizing structure of Elektroprivreda it is crucially important to solve
on an adequate way the place and the role of the corporative planning that ought to be consisted of:

- height of the planned profit

- utilizarion of the finan:ial resources

= utilizarion of the mute: al reyour:¢s

- marker participation

- innovations

- productibility and quality of the products

- human resources

- social responsibility (realization of the wider social purposes)

Such a corporative scheme represents the basis ror the agreement between an enterprise and
a state.

Enterprises overtake the duty of reaiizing the tixed performance level (production, protit,
development) and on the other hand a state provides the capital and a certain level of the operation
independence.

BEST AVAILABLE COPY
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7. RECOMMENDATIONS FOR THE ENERGETIC STRATEGY OF B&H
MEASURES FOR THE REALIZATION OF THE RECONSTRUCTION AND
DEVELOPMENT DIRECTIONS OF ELEKTROPRIVREDA B&H

The directions of the Elektroprivreda construction and development are restricted by a great
number of the unknown facts from the political, macroeconomic and business surroundings. They
have to be defined by the Energetic strategy. It iy supposed that the foreseen Energetic strategy of
B&H will be based on the following aims:

- stability of the supply with quantitative and various kinds of energy with the minimal
expenses

- reduction of the energetic dependence

- rational utilization of the domestic resources and the energy saving with a flexible and
efficient adaprion to all changes at the surroundings.

- decrease of the special energy consaeiption together with @ constuni increase of the
energetic ¢fficiency both at consumers and at the electric power system

- rational price policy with the stable relations between the prices of separate kinds of the
energy }

- introducing the new and improving the existing technologies with the unification and
standardization of the project solutions and equipment

- environment protection

The operationalization of the mentioned aims by the energetic policy is an extremely complex
task dependent on great many elements defining both the operation and development ot
Elektroprivreda and here are some of them:

1. Regulating of the ownership relations over the natural resources is a vital prerequisite
for the rational utilization of the domestic energy resources. The question of the ownership
at the public enterprises is the priority, together with the precise definition of the common
relations between the founder and the Enterprise. These two mentioned questions have to be
solved using the experience of the market economies.

2. Hydropotential and manypurposed utilization of the water resources requires a
multidisciplined and modern approach to the research, starting from the economic valorization
of the effects of all resource users (water supply system, electric power system, agriculture,
tourism) including the spave. demographic and sociological influences on the surroundings.
The participation at the financing o research. invesument-technic documentation and
construction of the units has to be proportional to the economic effects of all resource users.
The hydropotential of mini hydro power plants ought to be more intensively used by applying
all modern solutions of the unification both of project and equipment including the privare
capital too. ~

The complex questions of giving concessions to the interested pariners have to be
professionally watched by the corresponding ministries through a coordinating authority
nominated by the Governnent of B&H

3. Thermopotential ought 1o have a special place at the energetiv strategy regarding the
respectable coal reserves and the wide spectrum of its uses.

The coal stays one of the basic factors in solving the energy problems in future, the regulating
of the coal consumption provides the necessary rate of the energy independence. Due to it,
the real estimation of the coal consumption demands has to be carried out tor the power
production of the existing and future electro energy capacities, industry and households.
The changes at the economiv structure ot the Republic should huve to efiect on the continuity
of research and exploitation of the coal. The process from the geological researches to the
final user has the time dimension of six to eight years ant it can be a limiting factor for the
utilization of the coal for the required quantities it the energetic policy requires it.

4. Coal mines are, owing to thé lagging behind the technologizal dev elapinent unfinished
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invested units, surplus of the labour power, and low productibility in a very ditficult position.
The started process of prestructuring is to be realized enabling the transformation to the
market economy. The program of the prestruction foresees retaining of the production in the
profitable mine units introducing the modern technological solutions, followed by the optimal
organization, production and efticiency increase, and having the influence on the efficiency
of Elektroprivreda. Coal mines and Elektroprxvreda B&H are to base their business relation
on the long-term contracts, providing the coordination of their development. The program of
the coal mine prestruction represents technical - technologic., economic, organizing and
personnel consolidation of the protitable mine capacities with an adequute solution of the
labour power surplus by preparing an extra social program,

Due to the war destructions and the stopped production at the coal mines the sanation
program will be year - long. After the estimazion of the current state of the coal mines, the
priority mines for the sanation are to be stated. The production at the mines giving their
major part of the production to the thermo power plants as well as to other priority economic
branches, has to be recovered.

The realization of the above tasks requires passing the adequate acts of law and regulations
by the corresponding authorities, The wcts will provide normative, urganizing financial and
personnel conditions for the realization of these tasks.

5. Natural gas is becoming more popular for its efficiency in consumption, ecologicul
acceptance, economic and market concurrence. The increased consumption of the gas in
industry and at households effects the decrease of the consumption of other energies. But the
foreign currency - payment position of the country and problems of the payment for the
procured goods can be some limits tor the conwmption of the gas. Still, trere is the technical
- economic justification of building the combi - power plants (gas plant + classical power
plants with the waste gus heat) at urban areas where the gas infrastructure is installed.

6. Decrease of the specific consumption of tae energy per unit of the social product has to
be a significant support at the energetic policy. The aim of decreasing this production for
70% compared to the pre-war one has 1o be the firs step. Still, with such a big decrease, the
energy consumption per a product unit would be bigger than the consumption at developad
countries. This cun be carried out by the marke: concurrence at consumers, including an extra
program of the energy erticiency together wita some regulations and standards. Then there
will be the reduced consumption of all kinds of the energy in industry, production or the
electric devices, and apparatus for households civil building and residential building. Th2
realization of the energetic efficiency requires the corresponding investments from the re.!
financial resources.

7. Dimensioning of the development (constraction of new units) is based on the expevtc]
demands of the electric power consumers. The responsibility for the realization or
unrealization of the planned amount of the consumption has to be precised through the
Energetic strategy. Elektroprivreda is responsible for an efficient construction of new units
within the terms iixed by the state. The consumers and the state have to overtake the
responsibility for any eventual significant deviation from the planned growth of the
consumption. This question is very important since Elektroprivreda. by the construction ot
its pew units, invreases s tixed/partiy changedble expenses.

8. Power prices are 10 be based on the economic regulations and the influence o1 the wide
"world" market. The creation of its own enerzetic policy is to be carried out through tuxes
realizing the wanted structure of the production. The prices tor the electric power have 1o be
a retlection of the economic regulations these latter can besides paying the expenses of the
simple reproduction, provide a part of the funds for the development and investing into new
unity tegether with the expenses 01 the environment protection. It the agreed price policy fo-
the electric power is vhanged, the system of compensation (from the budget) has
compensate the lost income. Besides all this, the system of financing the Elektropriviedas

reconstruction and development is 10 be adopted. The system will include: the resources vt

the developing funds at the level of the Republic; credit means from the domestic and foreign
resources under favourable conditions; donations, commercial credits of the equipment
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deliverer and the work realizators, followed by the exemption from fees and customs for the
imported goods. Besides all these means of payment, the construction of new units required
the funds of the concession building and other kinds of the joint investments.

9. Due to the serious war damages at the electric power units, it is necessary to have a
unique program of the reconstruction and development for Elektroprivreda including the
reconstruction and revitalization of the existing units. The priority list and the estimation of
some units will be carried out on the basis of the study of rentability and the analyses of
expenses and benefits for each unit separately, including their contribution and significance
for the operation of the electric power system as a whole. The preparation of this program
is a prerequisite for using the foreign funds from donators and international financial
institutions, Tt is necessary to prepare all documentation, carry out the organizing and
personnel preparations for the realization of this task.

10. For its financial consolidation, Elektroprivreda has, besides the defined price policy for
the electric power, to write off its debts at the home banks and ask the postponing or writing
off its debts by the foreign creditors. Elektroprivreda has to regulate its relations with foreign
glectric power systems on new bases and international contracts. The relation will be on the
basis. of the deposits for the utilization of some of the electric power capacities as well as the
disposition and the utilization of the hydropotential at the common river catchments.

11. Some surpluses of the electric power are expected before 2000. and their sale at the west
European market would bring signiticant foreign currency means for the reconstruction of the
power units, for the recovery of the economy and other branches in post-war period. The
organized and personally reinforced management is inevitable for Elektroprivreda B&H. The
potential market has to bhe researched. A prerequisite for the realization of the expected
surpluses is the planned production ot the power plants, meaning also the necessary foreign
currency funds for the sanation and the reconstruction of the generating capacities and
investing into the coal mines,

12. For the optimal operation ot the electric power system of B&H and the disposal of the
expected surpluses of the electric power, the technical and organizing prerequisites are
inevitable. They will enable the connections and the interconnection with European Unity for
coordination of the production and the transmission of the electric power - UCPTE. Before
gaining all necessary conditions, the persenal membership with the assembly and cther bodies
of UCPTE has to be activated and the bilateral relations with the electric power enterprises
within the Unity have to be established.

13. Realization of the project of the information system is an important condition tor the
modern management and the progress of the electric power and business system of
Elektroprivreda. A quick realization of this program requires organizing, tfinancial and
personnel hypotheses, while the contribution and engagement of the home industry for the
project realization van create all conditions ror mastering new technologies and gaining the
references for the foreign market.

14. Technological development, standardization and unification of the energetic and other
equipment asksto be tfollowed all actual world movements of the energetic etticiency, meaning
a gradual exchange of the old equipment and assembling of the energetically, economically
and ecologically efticient equipment. This can be enabled by the market freedom in chosing
the equipment deliverer in the period of the reconstruction and the development. On the other
hand, our producers in B&H are obliged to watch the technological trends, coordinating their
programs of the development with the market demands.

15. Environment protection is to be based on the principles of the maintainable development
restricting the duties of the state and the Elektroprivreda tasks. It means the limited emission
of the pollutants from the thermo plants, coordinated with the technical - economic conditions
of the country with a gradual and long-term reaching the e.c. standards.
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RECONSTRUCTION AND DEVELOPMENT

16. Forecast of the energy consumption is to be based on the experienced methodologies
of forecasting. Such a way of forecasting requires a qualitative data base. In the world, there
are a number of deveioped tforecast methodologies fur the energy demands of the direct
consumers, among them is MEDEE (¢ madel for long-term Energy Demand Evaluation) that
has already proved reliable. This model respects the social product by the economiv sectors;
demographic changes: expected life and social standard; influence of the organizing and
technical measures on the progress of the efficiency, verification and treatment of a great
number of special statistic data, uxing the system of the computer ¢quipment with the
engagement of the approjriate experis. The first step is the preparation of "Energy balunce
of B&H" conceived on the modern bases. The corresponding nunistries through the
Republican institutions have to develop @ modzrn intormation system for the reulization o
the above balance. All data about the realized energy consumption by the consumers have
be collected. The energy offer at the internaticnal market is watched and the energy prices
at the world market using the international infcrmation system.

17. Successful energetic policy means 1 clearly worked-out system of planning, coordination
and matching of the pluns within the energetics, The way of the coordinanon ot the curren:
and developing plans with the mines wnd the water supply system is particularly important tor
Elektroprivreda. The process of planning is 1o be coordinated with the procedures and
planning periods defined for the space planning in the Republic. It is necessary to form an
independent institution (institute or agency) for the energetics whose founder would be the
Government of B&H.

The realization ot the abave dutiex peads the corresponding legal measures, provided funds
and necessary pesonnet including o high level of the international cooperation,

18. Scientific - research activity is very signiticant for the successtul realization or the
complex duties of the operation and the developiment of Elektroprivreda. How the applied and
developing researches are used in industry, transmission, distribution and in other segments
of the business and development policy. all these will depend upon the organization and the
development of the scientific-research activity and its connections with other parts of the
Enterprise. All muterind and personned ssumpt:ons for the gualitative performance of these
activities will be created during the lorthcoming period,

19. Consistent persennel policy and the employment of the skitled staft are an inevitabic
condition for the realization of the developing plans of Elektroprivreda, A permanen:
education and expurt truining at home and abroad, together with the definition of the real
labour price; stimulatirg rewards, cun creat the assumptions for long veur providec
qualitative sttty rocessary for the soucesstul re ization of the Elekiroprivreda development

LR
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Edhem Bidakeié
generalni direktor
General Manager
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oletkom 1994. godine elektroenergetski sistem Bosne i Hercegovine je radio ostrvski, usljed ratnih
djejstava i sukoba na cijelom podrugju Republike. I pored povoljnih hidroloskih prilika, zbog velikih
oiteéenja prijenosne i distributivne mreZe, nije bilo moguée zadovoljiti ni minimalne potrebe po-
tro3aa. Nakon isteka prvog kvartala uslijedio je period smirivanja sukoba sa postrojbama HVQ-a,
pojave pozitivnih trendova u svim oblastima, pa tako i brzog oporavka elektroenergetskog sistema
(EES). Intenzivno se sanirala prijenosna, a zatim i distributivna mreZa. Povezali su se proizvodni
kapaciteti termoelektrana Tuzla i Kakanj, hidroelektrana na Neretvi, Jablanica i Grabovica, koji su
bili sa manjim ofteéenjima, a sa osposobljavanjem komunikacionih veza ostvareno je uspjedno
upravljanje sistemom. To je omoguéilo brz porast potro¥nje elektritne energije, tako da u drugoj
polovini 1994. godine proizvodni objekti nisu bili u moguénosti da zadovolje potrebe potrognje. Do¥lo
je do uvodenja redukcija, koje su se nastojale ravnomjerno rasporediti na sva podrudja. Izgradnja i
sanacija prijenosne mreZe napredovala je zavidnom brzinom.

Druga polovina godine karakteristitna je po izizetno loSim
hidroloZkim uvjetima. Radi se o izostanku dotoka vode, koji su
najni%i od kada se vode statistitki podaci. Teret proizvodnje
preuzele su termoelektrane u Kaknju i Tuzli, koje su radile u izu-
zetno tedkim uvjetima, izloZene stalnim termi8kim i dinamitkim
naprezanjima, suofavane sa hroni&nim nestaSicama repromateri-
jala i uglja, neophodnih za proizvodnju. Istovremeno, izgradnja i
sanacija prijenosne mreZe ubrzano napreduje. Ova godina ée biti
zabiljeZena po izgradnji novih objekata, transformatorske stanice
110 kV, nekoliko transformatorskih stanica 35 kV i sanaciji
velikog broja distributivnih stanica. Izgradeni su novi 35 kVi 10
kV dalekovodi. Ovi veliki graditeljski poduhvati omoguéili su da
se pokrene veéi dio o€uvanih privrednih kapaciteta u Republici.
Koncem godine sva podruéja, izuzev istoéne obale Neretve u Mo-
staru i enklava, povezana su u jedinstven EES, a sanirana pri-
jenosna i distributivna mreZa omoguéile su snabdijevanje skoro
svih potroZata.

Veormna vaZan datumn u proloj godini je 12. oktobar kada je doglo do spajanja EES Bosne i Her-
cegovine i Hrvatske, §to je rezultiralo daljom stabilizacijom njegovog rada. Nakon ovoga povezivanja
raspadi su svedeni na minimalnu mjeru, odnosno na ekscesne slu€ajeve, kada dode do ispadanja iz
pogona nekog dalekovoda. Istog dana u EES je uklju€en i proizvodni objekt HE. Rama, a do3lo je i
do zajednitkog koristenja ovog objekta. Ovo je bilo moguée ostvariti zahvaljujuéi izuzetnim naporima
radnika Elektroprivrede BilH, pomoéi Vlade, ali i pomoéi donatora iz inostranstva, od kojih na prvom
myjestu treba spomenuti OPA-u. Ukljuéivanje SOROS fondacije u obnovu EES i pogetak realizacije
ugovora sa EDF-om iz Francuske na planu rekonstrukcije mreZe u Sarajevu i podetak radova na
sanaciji prijenosne i distributivne mreZe u Mostaru, uz finansiranje Evropske uprave, obiljeZili su

19%4. godinu.

Medunarodne aktivnosti i saradnja Elektroprivrede Bosne i Hercegovine u 1994. godini odvijale
su se u okviru organa i radnih grupa evropske interkonekcije u statusu punopravnog ¢lana UCPTE,
regionalne grupacije SUDEL i CICRE Paris, kao i nastavku aktivnosti na sticanju punopravnog
&lanstva u strukovnim organizacijama znafajnim za Javno preduzeée (UNIPEDE, Euroelectric,
IEEE, IEA/OECD, JAEA, WEC...)

Rezimirajuéi rezultate u 1994. godini, reéi éemo da je ona za Elektroprivredu BiH bila mnogo
uspjednija od prethodne i da je, posebno u drugom polugodidtu, nastavljen trend porasta u svim seg-
mentima. Prema sagledavanjima Elektroenergetskog bilansa, oéekuje se nastavak ovih pozitivnih
tokova.

Ceneralni direktor
Edhem Biéakcié
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y the start of 1994. the electric power system of Bosnia and Herzegovina operated on an island re-
gime, due to the war casualties and the conflicts at the whole territory of the Republic. In spite of
very favorable hydrology conditions, due to numerous damages at the transmission and distribution
grids, even the minimal consumers demands could not be satisfied. After the first quarter was over,
there was a cease-conflict period with the forces of HVO, some positive trends appeared at that time
and the result was a quick repair of the electric power system (EPS). First the transmission and then
the distribution grid were intensively sanated. There were connected all generation capacities, TPP
Tuzla and Kakanj, HPP on the river Neretva (Jablanica and Grabovica which were slightly damaged)
and a complete control systern was realized, after the communication connections were recovered. A
quick increase of the electric power consumption was realized and in the second half of 1994. the
generation units were not capable to satisfy all current consumption requirements. Then there were
the electric power reductions introduced , and Elektroprivreda of B&H has tried equally to distribute
them at all regions. The construction and the sanation of the transmission grid went on with an envi-
able speed.

The second half of the year was characterized with extremely unfavourable hydrology condi-
tions. There was the lowest shortage of the water inflow since the evidence data had been filed. This
heavy burden of the power generation was overtaken by TPP in Kakanj and Tuzla, operating under
extremely difficult conditions, displayed to constant thermic and dynamic strains and faced with
permanent shortages of repromaterials and coal, inevitable for the power generation. Simultaneously,
the construction and sanation of the transmission grid goes on fast. This year will be marked by the
construction of some 110 kV transformer stations, a number of 35 kV transformer stations and a high
number of the distribution stations were sanated too. Certain new 35 kV and 10 kV transmission lines
were installed too. These building results drew our complete remained,undamaged economy produc-
tion in the Republic into refunctioning. By the end of the year all regions, except the east bank of the
river Neretva in Mostar and the enclaves were connected to the unique EPS, and the repaired
transmission and distribution grids enabled the power supply for almost all consumers.

An important date of the last year was October 12. when the electric power systems of B&H and
Croatia became connected, leading to a further stabilization of the operation. After the systems were
connected, black-outs were reduced to their minimum,namely to a few excessive cases when a
transmission line happened to drop from operation. The very same day, HPP Rama was connected to
EPS and its operation restarted;this generation unit has been mutually used.

All these works could be realized thanks to extraordinary efforts of the Elektroprivreda of B&H
workers,the Government help and aid of numerous foreign donators, among which ODA deserves to
be primarily mentioned. The introduction of SOROS foundation into the reconstruction of our EPS,
starting realization of the contract signed with EDF from France (the plan of the Sarajevo grid re-
construction) and the startup of the sanation works at the transmission and distribution grid in Mo-
star (financially supported by the European administration), they all marked 1994. as a relevant
year. :

The international activities and cooperation of Elektroprivreda of B&H in 1994. were carried
out within the bodies and working groups of the European interconnection, with the status of a folly
authorized member of UCPTE, regional group SUDEL and CIGRE in Paris. There were great and
permanent activities in becoming an official member of some professional organizations relevant for
the Public Enterprise (UNIPEDE, EUROELECTRIC, IEEE, IEA/OECD , IAEA,WEG....).

The résumé of our business results in 1994, shows that the last year was, for Elektroprivreda of
B&H, far more successful than 1993. and, in its second half, the growth trend in all segments went
on. According to the predicts of the Electric Power Balance for 1995. these positive trends will be
kept going on.

General Manager
Edhem Biéakéié
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Rotor turbine bloka
broj 2 u remontu, TE
Tuzla

Turbine rotor under
the overhaul, block
no.2, TPP Tuzla

.
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DIREKCIJA ZA PROIZVODNJU

aksimalnim angaZiranjem zaposlenih u TE Kakanj i TE Tuzla i pored niske pogonske spremnosti
blokova u 1994. godini ostvareng je proizvodnja elektritne energije od 671 GWh. Od ukupno instali-
sanih 578 MW u TE Kakanj su bila ispravna Zetiri bloka od 32 MW, a ostali agregati su konzervirani.
Sa prosjetnom snagom 75,1 MW i prosjetnim satnim angaZiranjem od 3.952 h ostvarena je proiz-
vodnja od 297 GWh. U TE Kakanj izvriena je njega blokova 1,2,3 i privremena sanacija turbinskih
lopatica oStecenih za vrijeme prisilnog ispada turbine bloka 1, a blok 4 je dekonzerviran i puten u
pogon 7.10.1994. godine.

U TE Tuzla su pogonski bila ispravna i koriStena dva agregata od po 32 MW i agregat od 100
MW sa kapacitetom od 50%, jer je od dva kotla koja ima ovaj blok samo jedan u ispravnom stanju.
Elektrana je imala raspoloZivo samo 114 MW od ukupno instalisane snage od 779 MW,

Sa prosjetnom snagom od 84,6 MW i prosje®nim satnim angaZiranjem od 4.421 h, ostvarena je
proizvodnja od 374.020 MWh. I pored teSkih uvjeta, nedostatka opreme, rezervnih dijelova i repro-
materijala, tokom 1994. godme radilo se na odrZavanju i pnboljsavanju pogonske spremnosti blok-
ova. U TE Tuzla izvriena je njega bloka 2,
zavrien remont bloka 3 (bez kotla K3, &ija je
sanacija u toku i planira se zavrSetak koncem
marta/oZujka 1995. godine). Ezvr¥ena je
zamjena. 27-og reda lopatica niskotlagnog
dijela turbine uz pomoé specijalista ABB-a i
zavrieno produZenje ¥ljakovoda do novog
odlagalilta Sljake Divkoviéi II.

Svakodnevno su se pratili rad, proiz-
vodnja, zalihe te€nih goriva i uglja na depo-
ima u termoelektranama, kao i potro¥nja
ovih energenata. Prema potrebi analizirana je
pogonska spremnost svih agregata koji su u
radu, a prafeno je pogonsko stanje konzervi-
ranih blokova. Nedostatak opreme, rezervnih dijelova i repromaterijala zahtijevao je kontakt sa hu-
manitarnim organizacijama. Nabavka se odvijala vrlo sporo, uglavnom zbog nemoguénosti transporta
opreme iz Zagreba i Ploga do termoelektrana.

Od ukupno 705 MW instalisane snage HE na Neretvi, na slobodnom teritoriju u pogonu je bilo
235 MW, od toga 5 agregata u HE Jablanica i 2 agregata u HE Grabovica, koji su ostvarili proiz-
vodnju u 1994. godini 726 GWh

Redovno je praden rad, proizvodnja, dotoci i energetska vrijednost akumulacija i pogonska
spremnost svih agregata u hidroelektranama. Prema prispjelim izvjeStajima o pogonskoj problematici
hidroelektrana, analizirani su svi problemi koji su se javili u toku rada i odmah su rje¥avani u mjeri
koliko su date okolnosti dozvoljavale. Uspostavljen je kontakt i obavljena posjeta tvornicama glavne
opreme i uredaja, te porufena i nabavljena oprema neophodna za odrZavanje pogonske spremnosti
elektrana. Realiziranje ovih poslova se odvijalo vrlo sporo zbog oteZanog transporta i finansijskih
razloga. Popravljen je u "Litostroju” predturbinski zatvaraZ agregata br. 3 HE Jablanica i montiran
u elektrani, tako da se nesmetano mogu odvijati radovi na zavrSetku generalnog remonta agregata. i
njegovo stavljanje u pogon.

Na bazi snimanja stanja u elektrani i prikupljenih ponuda od glavnih proizvodacta opreme
safinjen je Program sanacije HE Salakovac. Prema ovom programu, prvi agregat bi se mogao pustiti
u pogon za 6 mjeseci. Od pripremnih radova, zavrSena je popravka 35 kV voda i dizel agregata, tako
da elektrana ima sigurno napajanje elektrinom energijom. Izveden je izvjestan broj sanactonih ra-
dova na RP 220 kV Jablanica i safinjena specifikacija krupne oprerme, &ija je nabavka u toku.

Sektor za razvoj i studije realizirajuéi poslove u oblasti strateSkog planiranja, izradio je plan
prioritetnih zadataka koji proizilaze iz eleborata "Pravci obnove i razvoja JP Elektroprivreda BiH",
organizirao i koordinirao rad Komisije za popis i procjenu ratnih Steta na nivou JP, izradio i
usmyjeravao realizaciju programa medunarodnih aktivnosti u 1994. godini. Pored toga, Sektor je
izvr¥io pripreme za kolokvij "Male hidroelektrane”, saradivao sa Sluzhom za odnose s javno¥tu u
izradi stru¥nih publikacija, te pruZao struénu pomoé organima BH K CIGRE-a u organiziranju
struénih sastanaka i izvriavanju operativnih zadataka.
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DIRECTION OF THE ELECTRIC POWER GENERATION

maximal engagement of the personnel at TPP Kakanj and Tuzla , in spite of a low operative readi-
ness of the blocks in 1994., enormously contributed that the power generation of 671 GWh could be
realized. Out of all installed capacities of 578 MW at TPP Kakanj, only four 32 MW blocks were op-
erative, other aggregates were conserved. With an average capacity of 75,1 MW and with average
hourly engagement of 3.952 h, there was realized the generation of 297 GWh. Three blocks, no. 1,2,,
and 3 TPP Kakanj were
refurbished, a temporary
sanation of the turbine

blades damaged by the In Docombor 1993, there was th Firsi conforonce of BEH K CIGRE with more thon 250 sxpert.

forced outage of the block professiondl popers. The internatiencl mogazin "Hectra” publishod " Apri 1994. on arti
1 turbine, and the block 4

was deconserved and

placed into operation in ;‘;AI stvdy committeos and worlmg g'ups wore fmnd. Tlle nm-gs
October 7. 1994.  bers of CIGRE wore held in Zosica ond Tuzlates. :
At TPP Tuzla there

were operative and used
two aggregates each of 32
MW and one 100 MW ag-
gregate with its capacity of
50%, since only one block
(out of two installed in the
boiler) was in operative
state. The thermo power

- The Rbrary of CIGRE was being formed and 0 ym lulnr of pufessmal -ugcz-es )
Horithe mnlms cf CIQRf were ulodod. The blloj-s . 2,3, ‘ud ‘and

plant had on disposal no

more than 114 MW out of

its total installed capacity | i

f 779 MW. ‘ S :
o Wit o average ca. | Thom has boon nlreudy reckzed.
. rage E:-Our-o-bars of BEH I((lGanreugugoduls

pacity 0184’? MW and . wnder thase wor drowmstonces. - - - U

average hourly engagement if"l'horo is u Contra for olecire- omgy trmsmry Iwn- (EM'I' ond.
phoremona mm)p md

of 4.421 h, there was real- |

ized the generation of of iorlnlg L] Iugb volloge ldumory ond’ gemd lme-olls udor

374.020 MWh. In spite of | g :

all unfavourable condi- * communications in n BRH" ond the reemd fable ml.nmu. ond developmont of MV colls™.

tions, shortage of equip- We have isitiated the: pmodure for the membership of ewr cowntry ut the ondnnd
ment, spare parts and re- | f,ulhhou ore Iho trgmug udmms of Second BH K CIGRE miomm
promaterials,in 1994. there . » , S R :
had been carried out the
maintenance and the im-
provement of the block
operative readiness.

The block 2. at TPP Tuzla was refurbished, the overhaul on the block 3 was over (without the
boiler K3 whose sanation is under way,and is‘planned for the end of March 1995), the 27the row of
blades at the low pressure turbine part was replaced with the assistance of the ABB experts, and the
slag systern was extended to the slag depot Divkoviéi I

There was a permanent control of operation, generation, fuel and coal reserves at the thermo
power plants depots, together with their consumption. When necessary, the operative readiness of all
operating aggregates was analyzed, and the operative readiness of the conserved blocks was also in-
spected. The shortage of equipment, spare parts and repromaterials asked our contact with humani-
tarian organizations. The purchase went on slowly due to the impossibility of any equipment trans-
port from Zagreb and Plo€e to these thermo power plants.

Out of all installed capacity of 705 MW at HPP on Neretva ( on the free territory), there were
235 MW - 5 aggregates at HPP Jablanica and 2 aggregates at HPP Grabovica in operation, and in '

1994. they generated 726 GWh.
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DIREKCLJA ZA PRIJENOS | UPRAVLIANJE

unkcioniranje elektroenergetskog sisterna u 1994. godini odvijalo se u vrlo sloZenim uvjetima. Zbog
o3tecenja prijenosnih dalekovoda i ratnih djejstava koja su onemoguéavala popravke visokonaponskih
vodova, veéi dio godine elektroenergetski sistem BiH je radio razdvojen u viSe podsistema. Centralni
dio sistema sa HE Jablanica, HE Grabovica, TE Kakanj i TE Tuzla napajao je elektrinom energijom
slobodna podru&ja Sa.rajeva1 Zenice, Tuzle, Konjica i Jablanice. Podrugje Bihaca, Cazina i Velike
KladuSe napajalo se iz lokalne hidroel~ktrane "Slapovi na Uni" ograméemm kolitinama elektri¢ne
energije. Podrudja Gorazda, Srebrenice i Zepe tokom cijele godine nisu imala elektri¢nu energiju, a
podrutje Maglaja, Zepta i Tesnja ukljugeno je u sistern sredinom maja/ svibnja 1994. godine.

Zapadna Herce-
govina ostala je,
nakon razdvajanja
od EES BiH u
1993. godini,
vezana na elektro-
energetski sistem
Dalmacije i napa-
jana iz tog sisterna
i iz HE Capljina.
Podrugje Banja
Luke i Prijedora
(okupirani teritorij)
napajano je iz
hidroelektrana na
Vrbasu, lokalnih
industrijskih ter-
moelektrana i di-
jelom iz mreZe 110
kV Podrinja,
ogranigenim
koli¢inama elek-
tri¢ne energije. HE
Trebinge 11
jedan agregat HE
Dubrovnik ostali su
vezani na EES
Crne Gore i napa-
jali su konzum
Trebinja, Bilede,
Gacka i Nevesinja.
Drugi agregat HE
Dubrovnik, vezan
na mrezu 110 kV,

foloko--limqu R BiK™ i okrugleg stola."Ekspleatadia i razvej i SN celiu" Sl
' Pekronstaje pmadvm 0 naqqo nass Zemlje w medworedav orgamaqu (IRED, o .tp«ole
- i ulmvlosll xa ugmnnp Dngog sa\r]ohvmp BH I( CIGRE-n. N :

(IGRE

- U'decombre/presincy 1993, guﬁe jo odrim Pnu savpnvaqo BHK (IGRf—u na kqon |e
- wiestvevole 250 strefajoka s 78 stretaili radeva. U medemoredaem casepise "Heicra™
qtiu/lqun 1994. gedine obpvion jo donok e ovom zmi’uinn dogadqu i dmvnsnuu kqo: ,
- se ked nas, pered to3kih wvjeta, wspjeine | vede, : :

- Tokem 1994. godine: vedene su znainjne: dmmm lu mizuq zddiumlm I suvmlvﬁp.
- DovrZone jo:fermiromie studiiskih kemiteta i radwih or
:_| ﬁmv-u (IGRf-a . Zolici i'l’ut

Formivaw j |e Com: 10 elokmenorgefske pqalnzn pquve (EMT tellur), Ie pokmluh dmvnsn
- ma hmquu l.d»mhrqc vmkog lqmu op&h wisronja ¥ ml- wplula. Pekremstess

'I’twa obneve i i razveja islrilwlmih mreid”; Sadailp tronst

napajao je podrudje Dubrovnika i ju?ne Dalmacije. Prema nepotpunim podacima, bilo je pokuSaja da
se u proizvodnju stavi i TE Gacko, ali se zbog kvarova nije odrZala u pogormu. Tokom godine u po-
gomu je bila i HE ViSegrad iz koje su se napajala okupirana podrugja istofne Bosne (Vifegrad, Ro-
gatica, Rudo) i Sarajeva (Pale, Vogo¥6a). Dio energije utro¥en je za napajanje slobodnog dijela
Sarajeva, kao kompenzacija za snabdijevanje dijela okupiranih podruéja iz centralnog dijela EES-a

(lidZa, Had¥iéi, Tija3).

Sjeveroisto¥na Bosna (Zvornik, Ugljevik, Bijeljina, Breko) napajano je iz EES-a Srbije. TE Ug-
lievik je bila van pogona tokom cijele godine. Dio Bosanske posavine napajan je iz EES-a Hrvatske
elektroprivrede (Orafje).

Zbog samostalnog rada centralnog EES-a i kvarova u mre?i rad sistema je bio dosta nestabilan.
Tokom 1994. godine registrirano je oko 30 raspada sisterna. NajteZi raspad desio se 28.7. kada je
kompletan centralni sistem bio bez napona oko 19 sati.

SEST AVAILABLE cOoPY
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There was a permanent control of operation, generation, water in-flows and energy value of the
storage, with the operative readiness of all aggregates in hydro power plants. According to the avail-
able reports about the operative problematic
of the hydro power plants, there were dis-
cussed all problems which appeared in the
war and they were tried to be solved to the
measure which the current conditions al-
lowed. After the factory of the main equip-
ment and installation was visited, the con-
tact was created and the equipment neces-
sary for the maintenance of the power plant
operative readiness was ordered and pro-
cured. The realization of these steps was
carried out very slowly due to the difficult
transport and financial reasons.

After the preturbine gate of the aggre-
gate no.3 from HPP Jablanica had been repaired at" Litostroj”, it was successfully installed at the
power plant.enabling smooth finishing works of the general aggregate overhaul and its preparation to
be placed into operation.

On the basis of the power state inspection and gathered data from the main equipment mam-
facturers, there was prepared the Program of HPP Salakovac sanation. According to this Program,
the first aggregate could enter operation in next 6 months. As for the preparatory works, the repair of
35 kV line and diesel aggregate was over, and at the moment the power plant has a stable power
supply. A nurnber of the sanation works were carried out at the switch gear 220 kV Jablanica, and
the procurement of all bulky equipment is under way according to the prepared specification.

_ The Sector for development and studies, in realizing its activities of the strategic planning activi-
ties: prepared the plan of the priority tasks in accord with the elaborate "Directions of development

. and reconstruction of Public Enterprise Elektroprivreda of B&H; organized and coordinated the

activity of the Cornmission for evidence and estimate of war damages on the level of the Public En-
terprise; made and directed the realization of the international activities program in 1994. Then, the
Sector also carried out all preparations for the colloquial "Mini Hydro Power Plants”, coordinated
with the Service for Public Relations in issuing the professional publications, and offered a significant
help to the competent bodies of BH K CIGRE in organizing professional meetings and realizing all
operative tasks.

DIRECTION FOR ELECTRIC POWER CONTROL AND TRANSMISSION

7Y he electric power system functioning in 1994. was carried out under extremely difficult circum-

stances. Due to numerous damages at transmission lines and permanent war casualties preventing
any repair at high voltage lines, a major part of the year elapsed with the electric power system of
B&H operating in many subsystems. The central system part with HPP Jablanica, HPP Grabovica,
TPP Kakanj and TPP Tuzla supplied free areas of Sarajevo,Zenica,Tuzla,Konjic and Jablanica. The
region of Bihat,Cazin and Velika KladuSa was supplied from a local hydro power plant "Slapovi na
Uni" with limited electric power quantities. The areas of GoraZde,Srebrenica and Zepa remained
unsupplied the whole year, while the territory of Maglaj, Zepée and Telanj was switched to the sys-
tern by the middle of May 1994.

After the EPS of B&H was disconnected in 1993., West Herzegovina remained linked to the
power system of Dalmatia, supplied from that system or HPP Capljina. The area of Banja Luka and
Prijedor (occupied territory) was supplied from the hydro power plants on Vrbas, local industry
thermo power plants and partly from 110 kV Podrinja grid, but with limited electric power quanti-
ties. HPP Trebinje I and II and one aggregate of HPP Dubrovnik remained connected to EPS of
Monte Negro, supplying the consume of Trebinje, Bile¢a, Gacko and Nevesinje. The other aggregate
from HPP Dubrovnik, connected to the 110 kV grid supplied the area of Dubrovnik and South Dal-
matia. According to the insufficient information, there were some attempts to place TPP Gacko into

operation, but due to certain faults,the power plant was not capable to remain in function. Last year,

7

HE Salakovac,
zgrada
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Nakon prestanka sukoba sa postrojbama HVO-a, u Hercegovini i srednjoj Bosni priflo se sanaciji
prijenosne mreZe 220 i 110 kV i neophodnim radovima na HE Rama. 12.10.1994. godine povezani
su centraini dio EES-a BiH sa EES-om R Hrvatske (Dalmacije) i pultena je u pogon HE Rama. To
je znatno utjecalo na stahilnost rada sisterna i pobolj¥anje elektroenergetske situacije. Proizvodnja HE
Rama plasirana je za podmirenje potroinje zapadne Hercegovine i srednje Bosne i za vratanje preu-

zete elektri¢ne energije tokom prvih 10 mjeseci na osnovu naturalne razmjene.

U dijelu sistema kojim upravlja JP Elektroprivreda BiH Sarajevo, ostvarena proizvodnja nije
mogla podmiriti planirarm potro¥nju elektriéne energije tako da su tokom godine, s izuzetkom u
aprilu/travnju i majw/svibnju, bila nu#-~ 2%tra organitenja potro¥nje (50-60% od potreba).
Prvenstveno je osiguravana elektritna energija za potroSate od znaZaja za preZivljavanje stanovniftva,
osiguranje osnovnih humanitarnih potreba i odbranu zemlje. Uz ove kriterije potroinja domaéinstava

je bila rigorozno ogranitavana.

Podaci o ostvarenju Elektro-
energetskog bilansa dati su u tebe-
larnom dijelu.

Hidroelekirane na Neretvi
nisu ostvarile planiranu proiz-
vodnju zbhog kvarova na daleko-
vodima, koji su u nekim perio-
dima potpuno onemoguctavali
plasman elektritne energije do
potro¥agkih centara, a u drugim je
bio mogué jedino naizmjeniéan
rad HE Jablanica i HE Grabo-
vica, preko jednog dalekovoda na
dva naponska nivoa (1101 220
kV). )

Termoelektrane nisu ostvar-
ile planiranu ptoizvod‘nju zhog
problema s osiguranjem dovoljnih

koli%ina uglja, repromaterijala i tekucih goriva za podrzavan]e vatre, kao i nestabilnog rada sistema i

Cestih ispada termoblokova.

Veliki doprinos u stabilizaciji rada sisterna dao je "Elektroprenos Sarajevo. Pored otklanjanja
brojnih kvarova na dalekovodima za napajanje grada Sarajeva, obavljeni su slijedeéi znatajni radovi
na sanaciji prijenosne mreZe i postrojenja:

* popravka DV 110 kV Jablanica-EVP Konjic &ime je omoguéen Zeljeznitki saobraéaj na

relaciji Jablanica-Pazari6 i napajanje Konjica iz mreZe 110 kV;

* popravak DV 220 kV Jablanica-Mostar i DV 220 kV Jablanica- Rama, §to je omogucilo

povezivanje EES BiH i Dalmacije i stavljanje u pogon HE Rama;
* sanacija dijela postrojenja u RP 220 kV Kakanj (ugradena dva nova prekidata);

*  sanacija o¥teéenja ugradnjom dva nova stuba na DV 220 kV Salakovac - Kakanj (dionica

Konjic - Kakan);

* popravak DV 110 kV Jablanica-Prozor $to je omoguéilo napajanje gradiliSta u HE Rarna i

Prozora;

* sanacija DV 220 kV Tuzla—GradaEac i DV 110 kV Lukavac-Srebrenik;

* popravak DV 35 kV, a kasnije i DV 110 kV Zemca—Zavxdowéx-Zepce-Magla;, Sto je
omoguéilo napajanje Maglaja, Zepéa, Zavidovi€a i Tefnja elektrifnom energijom;

* stavljanje u funkciju dalekovoda 110 kV Zenica-BusovaZa-Vitez-Bugojno i DV 110 kV
Bugojno-Gornji Vakuf pod 10 kV, &ime su ova podrutja dobila napajanje elektri¢nom en-

ergijom;

* sanacija DV 110 kV Zenica-Travnik 1;
* sanacija utinskih transformatora i postrojenja u Travniku 1, Zavidoviéima, Maglaju,
Bugojnu, Visokom, Sarajevu 7, Konjicu i Mostaru 2;

* projektiranje i pripremni radovi za izgradnju DV 110 kV Maglaj-TeZSanj;

* projektiranje, pripremni radovi, izgradnja i pultanje u pogon TS 110/35/10 kV Pazari¢ i
prikljuénog voda 110 LV, dogradnja TS Sarajevo 15 i Sarajevo 18 i sanacija DV 110 kV
Jablanica-Sarajevo 2 (do Pazariéa).
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HPP ViSegrad was in operation supplying the occupied areas of East Bosnia (Vi¥egrad,Rogatica,
Rudo) and Sarajevo (Pale, Vogo3ta). A part of the energy was consumed for the power supply of the
free territory of Sarajevo, compensating the power supply of the occupied reglons from the central
EPS part (llidZa, Hadziéi, Llija%).

North East Bosnia (Zvornik, Ugljevik, Bijeljina, Br&ko) was supplied from the EPS of Serbia.
TPP Ugljevik was out of operation the whole last year. A part of Bosanska posavina was supplied
from the EPS of Croatia (Ora¥je).

Due to an independent operation of the central EPS and many faults at the grid, the system
operation was rather unstable. In 1994. there were registered some 30 system outages. The most
serious catastrophe occurred in July 28. when the complete central system remained all 19 hours
without any voltage.

After the conflicts with the HVO forces in Herzegovina and Gentral Bosnia were over, the sana-
tion works at the 220 kV and 110 kV transmission grids began and the inevitable works at HPP
Rama were carried out. In October 12. 1994. the central part of EPS of B&H was connected to the
EPS of Croatia (Dalmatia) and HPP Rama was placed into operation. All this significantly influ-
enced the system operation stability,improving the electric power situation. The power generation of
HPP Rama was placed satisfying the consumption of West Herzegovina and Central Bosnia, and the
power quantities, overtaken in first ten months, on the basis of the exchange in kind, could be pald
back.

At the system part controlled by the Public Enterprise Elektroprivreda of B&H Sarajevo, the
realized generation could not satisfy the planned consumption and in the last year (except in April
and May), severe consumption reductions were inevitable (50-60% of demands). Primarily secured
electric power was intended for the consumers vital for the residents survival, basic hurnanitarian
requirements and country defence. Besides these criteria, the households consurnption was rigorously
limited.

All data regarding

the Electric power bal-
ance are given at the
tables.

HPP on Neretva i Suqevc, ond Ihm were 30 nembers:'o, Ihé Inity proseat.. -
failed to realize their : Theipriorilrluskr 'of ’th’e‘ llniry is the Imudws" ,open‘ng nhvsrft
planned generation due

to faults at transmission
lines,which,in some pe-
riods,totally prevented
the electric power reach
its consumption centres,
in other times only an

al i i : e
ng?;j:r?iﬁ:raasgn of ‘o unlednn ‘redlized with the msmg ann buses reiemlg te Iho Ievel ud

HPP Grabovica was _ 9""97 lsuge - the wodd
possible over one

transmission line with two voltage levels (110 and 220 kV). TPP failed in rea.hzmg their planned
generation due to the problem of ensuring enough coal quantities, repromaterials, and liquid fuels, as
well as an unstable system operation followed by frequent black-outs of the thermo blocks.

A significant contribution to the system operation stability was given by Elektroprenos Sarajevo.
A great number of faults at the transrnission lines supplying Sarajevo were repaired and there were
carried out the sanation works of the transmission grid and facilities:
*  repair of TL 110 kV Jablanica-Electro drive facility Konjic enabled the railway trans-

port from Jablanica-Pazarié¢ and Konjic was supplied from the 110 kV grid.
*  repair of TL 220 kV Jablanica-Mostar and TL 220 kV Jablanica-Rama enabled a con-

nection EPS of B&H to EPS Dalmatia and placing HPP Rama into operation,
*  sanation of the installation part at 220 kV switch gear Kakanj (two new circuit breakers

are assembled),
*  sanation of damages by assembling two new towers at TL 220 kV Salakovac-Kakanj

(section Konjic-Kakanj),
¢ repair of TL 110 kY Jablanica-Prozor enabling the power supply of the building site at
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Znatajan doprinos u navedenim radovima dao je UNPROFOR, koji je u€estvovao u organizi-
ranju dogovora sa agresorskom stranorm, organiziranju radova na linijjama razgranienja,
obezhjedenju pratnje ekipama, te transportu ekipa i opreme. Upravljanje elektroenergetskim siste-
mom bilo je otezano zbhog nedovoljnih komunikacija. Sistemom je upravljano iz Republidkog
dispederskog centra i dislociranog dijela RDC-a u RP Kakan;.

Zajedni¢kim naporima Elektroprivrede i PTT osposobljene su osnovne veze izmedu RDC-a i
objekata na terenu i neophodna telemjerenja u RDC-u. To je omoguéilo uspjedno upravljanje siste-
mom, saniranje poremeéenih reZima rada i brzo uspostavljanje sistema kod brojnih kvarova u mreZi i
raspada.

Sektor za razvoj informacionog sistema je osigurao funkcioniranje standardnog seta poslovnih
aplikacija i realizirao njihovo prilagodenje sadaSnjem organizacionom ustrojstvu Javnog preduzeéa.
Osim toga, osigurane su minimalne pretpostavke za savladavanje novih tehnologija razvoja, koje uk-
[ju¥uju jezike Eetvrte generacije i relacione baze podataka. Ovladano je tehnikama rada sa softverskim
alatima novih generacija i u njima su razvijeni slijede¢i moduli informacionog sisterna: "Evidencija
investicionih kredita", "Tehnitka baza podataka” i "Evidencija ratnih Steta”.

DIREKCUJA ZA DISTRIBUCIJU ’

mirivanje ratnih djejstava krajem prvog tromjesetja omogucilo je potetak radova na osposobljavanju
mre¥e i dovodenju napona na podrutja Zavidoviéa, Zepta, Maglaja i Te3nja, koja su gotovo devet
mjeseci bila bez elektritne energije. -
Repromaterijal za stavljanje u funkciju dalekovoda Zenica- Zepée - Maglaj i Zep&e - Zavidovi6i
. osiguran je demonta¥om dalekovoda koji u tom trenutku nisu bili prioritetni. PoZetne kolitine prene-
DV 110 kV Doboj- sene energije su bile male. Daljim radovima,
Teslic, lokacija Jelah popravkom 35 kV vodova je proslijeden na-
) pon u TS 110/35 kV Maglaj, a sanacijom
. trafostanica 35/10 kV u Maglaju i Te¥nju,
TL 110 kV Doboj- osnovnih 10 kV vodova i pripadajucih
Testic, Jelah trafostanica 10/04 kV i niskonaponske mreZe
osigurano je kvalitetnije snabdijevanje po-
troSaga. Pofeli su i radovi na gradnji DV
110(35) kV Maglaj - TeSanj, a stvoreni su i
uvjeti za napajanje slobodnog teritorija
opéina Doboj i Teslié, te podrudja Usore.
Tokom aprila/travija i maja/svibnja
elektrignom energijom su snabjevena po-
drufja Gornjeg Vakufa, Fojnice, Starog
Viteza i Novog Travnika. U regionu Gornjeg
Vakufa u pogonu su samo 4 trafo- podrugja,
zbog oitetenja velikog broja trafostanica
20/0.4 kV. Jedanaest mjeseci, koliko je Foj-
nica bila bez napona, samo tri mjeseca se
uspijevalo proslijediti 200 kW. Dovodenjem
110 kV napona pobolj$ane su moguénosti snabdijevanja Bugojna.
Otklonjena su uska grla u napajanju Srebrenika, Gratanice, GradaZca, Celi¢a i dijelova opéine
Briko sanacijom i izgradnjom TS 35/10 kV Gornji Rahi¢ i pripadajudeg 35 kV dalekovoda.
Izgradena je nova TS 35/10 kV Toke i DV 35 kV Gornji Rahié-Celié.
" Maja/svibnja mjeseca 1994. godine podele su stizati prve ogranicene koli¢ine elektritne energije
na isto¥nu obalu Mostara sa tri 10 kV napojna voda preko Neretve, kojim se moglo plasirati samo 4 -
5, a maksimalno 9 MW. Iz pravca Jablanice prespajanjem vodova je osigurano napajanje podrutja
Bijelog Polja, prosjefno 1,5 MW. OStre mjere ogranifenja potroinje u regionu Mostara se nefe izmi-
jeniti dok se ne dovede 110 kV napon u TS Mostar 2.
Na podrugju Sarajeva je problem predstavljalo napajanje Olova, Pazari¢a, Butmira, Kobilje
Glave, Mojmila, Sokolovié kolonije, Starog grada i Centra, zbog unidtenih glavnih napojnih puteva.
Ovi dijelovi su bili bez napona ili su elektri&nu energiju dobijali u minimalnim koli¢inama, samo za
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_ endangered due to insufficient communications.

HPP Rama and Prozor,

*  sanation od TL 220 kV Tuzla-Cradm‘.ac and TL 110 kV Lukavac Srebrenik,

*  repair of TL 35kV and later also TL 110 kV Zenica-Zavidoviéi- -Zepte-Maglaj, enabling
the power supply of MaglaJ,ZepEe,Zawdowél and Te3anj,

*  placing into function TL 110 kV Zenica-Busovaga-Vitez-Bugojno- and TL 110 kv
Bugojno-Gornji Vakuf with 10 kV enabled these regions were also supplied,

¢ sanation of TL 110 kV Zenica-Travnik 1,

*  sanation of power transformer and facilities in Travnik 1, Zavidoviéi, Maglaj, Bugojno,
Visoko, Sarajevo 7. Konjic, Mostar 2,

*  projecting and preparatory works TS Toke 35/10 £V,
for the construction of TL 110 kV fzgradena u ratu
Maglaj-TeSanj,

*  projecting, preparatory works, TS Toke 35/10 kV,

construction and placing into opera-

tion TS 110/35/10 kV Pazari€ and

connecting line 110 kV, upgrading of

TS Sarajevo 14 and Sarajevo 18,

sanation of TL 110 kV Jablanica-

Sarajevo 2 (up Pazari6).

The assistance of UNPROFOR was signifi-
cant and they also participated in organizing the
agreements with the aggressor side,organizing
works at the lines of separation, and secured teamn
assistance and transportation of tearms and

equipment. _
The control of the electric power system was

constructed in war

The system was controlled from the Republic
dispatching centre and a dislocated part of this
centre at the switch gear in Kakanj.

Mutual efforts of Elektroprivreda and PTT
resulted in the recovery of basic connections between the Republic dispatching centre and power
units on field, and also providing most relevant telemasurings in this dispatching centre. A successful
system control was secured, quick sanation of disturbed operation regimes and soon repairs of m-
merous grid outages and black-outs.

Sector for the information system development has secured functioning of a standard husmms
application set, realizing the adaptation to the current organizing scheme of the Public Enterprise.-
Then, there are certain minimal assumptions for overcoming new development technologies, includ-
ing the fourth generation languages and relation data basis. The operation technic with software. tools
of new generation has been gained with sore information system moduli: "Evidence of investment
credits", "Technical data base" and "Evidence of war damages".

DIRECTION FOR THE POWER DISTRIBUTION _

y the end of the first three months, during a cease-fire period, the sanation works oould start. The
grid had been repaired and the voltage was brought to the regions of: Zavidoviéi, Zepée, Maglaj and
TeZanj, where almost nine months there was no electric power.

Repromaterials necessary for the recovery of the transmission line Zemca-Zepée -Maglaj- Zepée-
Zavidovi6i was secured by demontaging other transmission lines which were not priority lines. The
starting quantities of the transmitted energy were very scarce. The works went on and after some 35
KV lines were repaired, some voltage could reach TS 110/35 kV Maglaj. The transformer stations
35/10 kV in Maglaj and Te3anj were sanated, then basic 10 kV lines were repaired and belonging
10/04 kV and low voltage grid were placed into function and a more qualitative power supply was
provided. The installation of TL 110/(35) kV Maglaj-TeSanj has begun, providing all necessary con-
ditions for the free territories of the municipalities Doboj and Tesli€, Usora region too, to be supplied.

11
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prioritetne potrebe. Tokom godine, sanacijama i novom gradnjom situacija se znatno popravila, a
Hrasnica, Butmir i Sokolovié kolonija su, nakon 80 dana, napon dobili na koncu godine.

Obavljen je niz znafajnih
poslova vlastitim snagama, ali i
uz pomo¢ hurnanitarnih organi-
zacija i fondacija. Izvr¥ena je
sanacija vefeg broja TS 10/0.4
kV, kablova visokog 1 niskog
napona, te nadzemne mreZe.
Poseban uspjeh je osposobl-
javarje tri teZe ofteéena trans-
formatora 35/10 kV, 8 MVA, &ja
se popravka prije rata mogla
obaviti samo izvan Bosne i Her-
cegovine. Ovim zahvatima je
postignuta normalizacija napa-
janja podrugja Kobilje glave,
Mojmila, Pazariéa i TarGina.
Pazarié i Tar¢in su dobili dovol-
jne koligine elektridne energije
izgradnjom transformacije i
izvora 10 kV napona u Pazariéu,

Jo3 uvijek su van elektro-
energetskog sisterna podrudja
Bihaéa, GoraZda, Srebrenice i
Zepe, koja se snahdijevaju
minimalnim kolidinama elek-
tri¢ne energije iz malih, uglav-
nom improviziranih elektrana.
Svi napori da se dovede napon u
ova podrudja ostali su bez
rezultata.

Neadekvatna lzgradenost
elektroenergetskih objekata,
neodgovarajuéi presjeci vodova,
preopteredenost transforma-
tora, neoditani ili neprijavljeni
potro3ati, uvjetovali su da

| pedotaka olokiredistributivae djclatnesti w Sorgjevu.
| Hisotima vz n|elw Mitiocks, o v orhévskine dokvmontima so v 1894; gedini
- Hektraws jo gruiﬁu firma "Holske™ ix Beta, o na montironju maSing se. mﬁi i

. 30. damnbm/prosum 1894. gedine Zemaljska viada jo vivrdila prve opie
3 lvpto za isperwky i torifei. sistem. 2o distribudijv elekiritne encrgije' ped
- mzivemt * Privremeni prepisi za dwqe elektritre: smqe od smm elekmcle
| rodaje (predezecn) v Sarofews™.
. Probne wkijvionie: alaldncnog esviotljenfa jo izviseno u neii umdu :
 oprila/travnia 1895, © godime. Flektricei ieqen 1] znsqui I(osovskoy
- Comolesi de Ferhadge i i Cokrkinici whici. . _ -
| Sarofevska oloktroma je pmzvodilu olokiricns onorgqu nopmb 56
| Domas jo petpone waisiena peiarem izazvomim uyosorslun granatiro
' Trobale bi muege viSe prestera du bi se nobrejoli vaimig datumi iz hist
- “Hektrodistribucie” Sarajeve jor se-eva imfrastrukiuraa djelatnest
- whrzone, v sklodu sa polrabmu glavaeg groda i Republike Bitl. ,;
 Sarajeve je prije agresije spadale v gudsvo ke su na suvrsmen nadin: rijesi
- elekireenergetske prableme. Ratna razaramja e3tetila s zraémo i kob ,
' ‘mrodv, tronsfermaterske stonice, svietilfke, stubsve, pnguiico. Pre Jim
| prodena Ikupu Stota iznesi proke 135 miliona DEM. -

| loke 'sv w sklodiStima raspelogoli  eskwdwim naterqui- Inici
| “Elekiredistribuciie” tokom protekle tri ratne gedine nisu dezvolili da dis-
. tribucja elekiritne onorgije bude keimica w elekiroprivrednom luu. Mnogt
- su pomegh i vlastiti strutnjoci kofi s» radili wu izrodi sonacionih progroma, olf i
- kolege ix IRCE- Energeinvesty, Institeta za elehropmredu i Elehrﬂehn&og

* fokelteta, s saradej sa anqo- 20 ebneve i rnzvq gmdq i Tmm specl-'
| jolmeg koordinatera UN 10 Sarcjeve.

STOUE(E SARA.IEVSI(E "ELEKTRODISTRIBUCLJE"
G«kﬂ 199%. o pmoldu v znoke ebiljeiavosjn stegodiiajice cd prv'h

Nepunih trinaest gedina noken pedizowia prve oloktricne cemule ] qum
*~~-deng jo i elektrona v glavsom grade R BiH. Izgradnja je potela 1893. na

pirvi pet pominje predutm 20 proizvednje eloktricne energlp i n|em Jistuvlf
grodomima. -

“Smms -ovi struénjod. Sastejola se ed contralne stanice (ketlevnice i slro-
jorsico) sa zgradem za direkdijw, a instalisama swaga je bila 60 hiljada vati,

_ procenat gubitaka u distributivnoj mreZi bude velik (izmedu 15 i 25 procenata). Sa pobolj§anjem

navedenih uvjeta i iznos gubitaka ée se smanjiti.

Aprila/travnja 1994. godine donesena je nova "Odluka o prioritetima u snabdijevanju elek-
tri¢nom energijom”. Ovom odlukom raspoloZive koligine elektriéne energije namijenjene za potrebe
prioritetnih korisnika rasporeduju se u procentualnim iznosima prema utvrdenim listama. Ostao je
prisutan problem prekorafenja zadate potro¥nje kod prioriteta, Sto je direktno utjecalo na raspodjelu
elektritne energije ostalim potrofafima. Tokom cijele godine, osim u majw/svibnju i dijelom '
junwlipnju, morala su se provoditi oStra ogranienja u potro3nji, a posebno u opskrbi domaéinstava,
koja su dobijala elektritnu energiju svaki Zetvrti, Sesti, pa i osamnaesti dan.

Eksperimentalno je na podrugju Breze i Vare3a uvedeno ograniéenje potro¥nje svakog
domacdinstva uz stalno prisustvo napona. Vrgile su se pripreme za primjenm tog nafina na cijelom
podrudju koje snabdijeva Elektroprivreda BiH, jer su se stekli uvjeti u proizvodnji, koja se ustalila na
3500 do 4000 MWh na dan. Pretpostavka je da ée se za oko 420 hiljada domadinstava na slobodnom
teritoriju moéi osigurati po 100 kWh mjeseno, mada ée problem predstavljati i oko 40 hiljada

o3tecenih i neupotrebljivih brojila.

Direkcija za distribuciju je u prvoj polovini godine radila sa tri radnika, a nakon juna je svedena
na svega dvoje zaposlenih, koji su uz velike teSkofe uspjevali da zadovolje potreban kvalitet u radu.
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In April and May, the electric power was supplied to the areas of Gornji Vakuf,F ojnica, Stari
Vitez and Novi Travnik. Due to the damages at almost all TS 20/0,4 kV,there are only four operating
transformer regions at the area of Gornji Vakuf. In all eleven months when Fojnica was without any
voltage, no more than 200 kW could be sent. The possibilities for the power supply of Bugojno have
been improved after the 110 kV voltage was brought.

There have been eliminated all bottle necks of the power supply in Srebrenik, GraZanica,
Gradatac, Celi¢ and partly the municipality Bréko after the sanation and installation of TS 35/10 kV

in Gornji Rahié and TL 35 kV
leading to the station. There is also
a new transformer station 35/10 kV

“Toke and TL 35 kV Gorrql Rahxé-

Celié.

In May 1994 first limited *
power quantities reached the east
bank of Mostar over three 10 kV
lines stretched across the river
Neretva, capable to place mostly
4-5, or maximally 9 MW. After the
lines from the Jablanica direction
were joined,the region of Bijelo
Polje was supplied, averagely with
1,5 MW. The actual severe restric-
tive reasures of the power con-
sumption at the region Mostar will
remain unchanged till the 110 kV
voltage is brought to TS Mostar 2.

The region of Sarajevo is
faced with the problem of supply-
ing Olovo, Pazari¢, Butmir, Kobilja
Glava, Mojmilo, Sokolovié-
kolonija, Stari grad and Cen-
tre,since the main feeders have
been destroyed. These areas had
lived without any voltage or they
were supplied by minimal power
quantities,intended only for the
priority demands. During the
year,the situation was improved
after the sanation and new instal-
lation of some power units, and
Hrasnica, Butmir and Sokolovié-
kolonija after the 80 day dead pe-
riod, finally got the voltage by the
end of the year. A number of works
have been successfully carried out
with our own labour means and
manpower, together with the help
from humanitarian organizations
and foundations. Many TS 10/),4

: |l 1994. lhe elednt p-wor cislrinlul - Suqevo mlolmnsd
- Only thicteon years atter the first w-rltl povm plul‘ hud lml

struction bagom in 1893 at Hise, by the river Mﬁudm.h '
- fiest timo, the orchive dmnom montiened the wame of the enterprise
“the. genoratien aad distribution of the oledric power,
The pewer plaxt was constrocted by the fim "HALSKE" fr
 the eqwipment mentage was carried ewt by the "SIEMEN
f-wasucemdm(lnilerrulnldelgmuo-)wu adw
- building. Its installed copadity was 60 thewsomd Watts.
* In December 30. 1894. the Regud Egovon-nt_

: hlnl, mled "Tonpmry rogulanns for the pawer  distribut
- olectric pawer workshep (elhrpnse) in Saqovo v
 First triol switching of the elsciric Eghting wos dene in the
Apri 3. ond 4. 1895, The eledric’ lulerls il ﬂle slreois »
Comalwiate Ferhudija ond Cokrknica.
_The anavo pewer: plowt used te. geiemle ﬂn olodncv
“six decodes,ond - new, being o Iurgei of the ugyessn’s bei
 pewer plant is tetolly destreyed. in fire. - '
“Seme mere paper wesld be required ol dates’ relavui for

itiwqu Snrqovo histery o be lisied, siace this -fruslmt

- olectric pewor probloms ea ow wp-te-dafe: way. But, these
have destreyed beth sverheod ond.coble grids, tramsfermer sictiens,

- lightimg, tewers, coils. The prei--wy estimate of the tetal dom
* amownts ever 135 million DEM.

“power industry, and Electretechnic foculty were alse very holphl tev

CENTURY OF SARAJEVO ElEI(TRODIS'I’RIBUC

ammiversary of its fiest piencer stops. -

rupital of the Republic of B&H hod its pewer plowt construct

Alllmgh the stores have missed -uy.msswy -uionds L 1‘st0

" thees war yeors,the werkers of Hokiredistribucia never dawed Ihe oc-
tric power distribution beceme o sbstruction te the electric pawer chain. -

Owr experts were significontly emgoged ot the realizatien of the sonatie
pregrams. Ovr celleagwes frem IRCE Encrgoimvest, Instilute for oloct

There was a very successful csoperation with Directien fer recenstrection:.
and develepment of the hwn nnd the Teom of the special l!ll umﬁmlu
for quovo. i

kv, thh voltage and low voltage cables, and overhead grid, they were also repaired. A great success is
the repair of all three seriously damaged transformers 35/10 kV, 8 MVA, whose before the war
planned revitalization could be done out of Bosnia and Herzegovina. All these above works contrib-
uted to the stable power supply of the regions: Kobilja Glava, Mojmilo, Pazari¢ and Tar&in. These
two last places could have enough power quantities after a transform and 10 KV voltage resource had

been installed in Pazarié.

Still, the electric power system is not including the regions of Biha, GoraZde, Srebrenica and
Zepa, which are supplied by some poor power quantities from weak, mostly improvised power
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DIREKCIJA ZA NAUCNO-ISTRAZIVACKI RAD

skog sistema; definiranju i ragradi saradnje Elektroprivrede BiH sa drugim preduzefima, instituci-
jama ili udruXenjima u i izvan zemlje, uCestvovala u normativnom uredivanju unutrasnjih odnosa u
Javniom preduzetu itd.
U okviru "Programa aktivnosti na sanaciji elektroenergetskih objekta u cilju uspostavijanja
rada elektroenergetskog sistema”
* nastavijen je rad kroz razradu i projektiranje na sanaciji i obnovi elektroenergetskih ob-
jekata prijenosa i distribucije na u¥em podrufju grada Sarajeva,
* zavr¥eni su elaborati globalnih rjeSenja sanacije i obnove prijenosne i distributivne funkcije
za potrebe lijeve obale Mostara, pod naslovima:
"Sanacija prijenosne mreZe za dovodenje elektritne energije na lijevu obalu grada Mostara”
i"Sanacija distributivne mre¥e za uspostavijanje napajanja elektritnom energijom osnovnih
funkcija na lijevoj obali grada Mostara”,
* zapoZeli su radovi na sanaciji i obnovi proizvodnih-objekata u skladu sa potrebama Elek-
troenergetskog bilansa.
Program aktivnosti na sanaciji elektro-
energetskih objekata je koncipiran tako
da daje pregled objekta ili funkcije prije i
za vrijeme agresije, kao i prijedlog sanacije
sa pregledom potrebnih radova, opreme,
materijala i vrernena za realiziranje.
U cilju pripreme rada na zadacima razvoja
elektroprivredne djelatmosti obavljeni su

l ? 1994. godini Direkcija je nastavila sa radom na projektima sanacije,obnove i razvoja elektroenerget-

HRONOLO I.IA ZNACAJNI 'f'DOG

poslovi:

* djelimitnog q najmiZnijeg
obezbjedenja opreme

* postavljanja, provjere ili testiranja
programa i

* afuriranja potrebnih datoteka, kako :
o elementima sisterna tako 1 reZima “77.0 HGW Bugqno . 6. Vokut uk
rada, posebno za oblast prognoze 1.7 ankn pnstupd( reglskuulel od
potrodnje i analize stacionarnih j;é instven pravni subjekt.
re¥ima rada elektroenergetskog '+ 19.7. DV HO kY. erlmlm [’rozor
sisterna. . > 22.1. Potelo nq)qcme szom.

U uvjetima u kojima na%a zemlja Zivi ‘ : de

veé trefu godinu, reafirmirana je potreba sa-
gledavanja moguénosti proizvodnje elektriéne
energije iz malih hidroelektrana (MHE).

Rad u ovoj oblasti se odvijao u okviru
sagledavanja moguénosti izgradnje MHE na
vodotocima R BiH, uz saradnju svih
zainteresiranih (Ministarstvo energetike, Elek-
troprivreda, Vodoprivreda, Energoinvest itd.).
Zavr3en je elaborat - idejno rjefenje: "Mala
hidroelektrana Bentbasa"

. Sanacija i obnova od neposrednih raz-
aranja, ali i uvjeti rada elektroenergetskog
sistema u toku rata (odsustvo njege i : ! i : &
odrzavanja postrojenja, nemoguénost B 2! 12. IS 110/35/10kV Pusz prikl‘ u&nn na meeiu 1
adekvatne konzervacije opreme koja nije u S 4 Dt T i
funkeiji) zahtjevaju udruZivanje kadrovskih i
materijalnih moguénosti, kako Elektroprivrede tako i Gitave zemlje (industrija, instituti, fakultets itd.)
te pomo¢ elektroprivreda razvijenih zemalja, struénih, iumanitarnih i drugih organizacija
medunarodne zajednice.
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plants. All efforts to bring any voltage to these two regions have failed.

I Unsufficient capability of the electric power units, unadequate cross sections of lines, overload of
transformers,unregistered and unmetered consumers caused a, rather high percentage loss at the dis-
tribution grid (between 15 and 25 %). As soon as the mentioned unfavourable conditions are im-

l proved, the loss amount will increase.

From April 1994. there is a new "Resolution on priorities of the electric power supply”. Accord-
ing to this resolution, all available power quantities intended for the priority consumers demands are
to be placed in percentage amounts by the already fixed lists. There is still an unsolved problem of
exceedmg the allowed consumption
by priority consumers, directly
harming the power delivery

l scheme for other consumers. In all
last year, except in May and partly
in June, there were severe con-
sumption reductions, particularly
for households, which were sup-
plied each fourth, sixth and then
eighteenth day.

I At the region of Breza and
Vare§, some experimental con-
sumption reductions were intro-
duced for each household, with a

I constant voltage presence. Prepa-

~ rations for this way of consumption-

N to be at the entire area supplied by Elektroprivreda of B&H were carried out after the power gen-
eration stabilized to 3500 -4000 MW per day. There is an assumption that each of about 420 thou-
sand households located at the free territory could have 100 kWh per month, although there is a con-
stant problem with some 40 thousand damaged and out of order meter devices.

In the first half of 1994. the Direction for the power distribution used to operate with only three
workers, after June there were two workers who could hardly manage to attain a necessary quality of
the work.

DIRECTION FOR THE SCIENTIFIC-RESEARCH ACTIVITY

-' n 1994. the Direction went on with its activity on projecting, sanation, reconstruction and develop-

Strojara HE
Hrid, Sarajevo

I 1
i
!

Engine room
HPP Hrid, Sara-
jevo

ment of the electric power system. It is also engaged in defining and detailing the cooperation of
Elektroprivreda of B&H with other firms, institutions and associations in and out of the country. As
for the inner organization of the Public Enterprise relations, this Direction took an active role.

Within the frame of "Program sanation activities at the electric power units for the recovery of
the power system" there has been done:

- *  through working out and projecting, there has been continued the activity of the sana-
tion and reconstruction of the transmission and distribution units at the small Sarajevo
area,
_ *  elaborates of global solution for the sanation and reconstruction of transmission and
distribution functions at the left bank of Mostar demands are ready, titled: "Sanation of
— the transmission grid for the power supply of the left bank of Mostar" and "Sanation of
the distribution grid for the recovery of the power supply of vital services at the left
bank of Mostar."
*  there have been started sanation and reconstruction works at the generation units in ac-
~ cord with the Power Balance demands.

The program of the sanation activities at the electric power units is conceived to give a clear
picture of any unit or service before and during the war, and also the sanation proposal with the list
of all works, equipment, materials and time necessary for the realization of the sanation and recon-
struction. :

For the preparatory works at the task of the electric power activity development, the following
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U Elektroprivredi BiH se zato posebna paZnja pridaje planiranju, uspostavljanju i odrzavanju

kontakata sa naznatenim subjektima direktno ili preko institucije drZave, kao $to je marta/ozujka

1994. godine formirana Agencija za medunarodnu saradnju u obnovi i razvoju Bosne i Hercegovine

(A.L.C.R.E.D.). Zadatak Agencije je da na nivou zemlje utvrdi koncept razvoja, okupi projekte i na
bazi bilateralne medunarodne saradnje nade odgovarajuéa sredstva za obnovu.
Elektroprivreda BiH ima aktivno ue3ce u radu Direkcije za obnovu i razvoj grada Sarajeva

(DRDS), formirane juna/lipnja 1994. godine, sa zadatkom da kao partner timu Specijalnog koordi-
natora Ujedinjenih naroda za Sarajevo (UNSCS) organizira poslove obnove vitalnih funkcija grada po

osnovu Rezolucije "900" usvojene od Savjeta sigurnosti 4.3.1994. godine. Istifemo da Plan obnove
izgradnje Sarajeva nije ni gradski ni republiZki, veé svjetski, predstavljen sa 144 pojedinatna pro-

i

jekta obnavljanja Zivota u Sarajevu. U akcionoj grupi za elektriénu energiju je 11 projekata &ja uk-

upna vrijednost je procijenjena na 65.000.000 US § od Zega za urgentnu - Jestornjesenu sanaciju
treba 20.700.000 US §$.

Kao rezultat angaZiranja strutnih
radnika Elektroprivrede BiH, okto-
bra/listopada 1994. godine je potpisan
jedan od prvih ugovora ove vrste u
zemlji, Ugovor izmedu Elektroprivrede
Francuske i Elektroprivrede Bosne i
Hercegovine o isporuci opreme, materi-
jala i usluga u ukupnom iznosu od (19
miliona FF) 3.686.000 US $. Tiroe se
ostvaruje dio Protokola izmedu Vlade
Republike Francuske i Vlade Republike
Bosne i Herecgovine, potpisanog
juna/lipnja 1994. godine.

Znaifaj ulaska prvog konvo]a
opreme i materijala decembra/prosinca
1994. godine u opkoljeno Sarajevo je puno veéi od vrijednosti tog kOl‘lVOJa

Saradnja sa Overseas Development Admistration (ODA) na. prostoru cijele Republike daje

znééajne rezultate u osiguranju repromaterijala za proizvodnju u termoelektranarna i za sanaciju pri-

jenosne i distributivne mreZe.

Za potrebe distributivne funkcije u gradu Sarajevu preuzeta je obaveza nabavke opreme i ma-

terjjala u vrijednosti od 600.000 US §$ te realizirana donacija za djelimi¢nu sanaciju voznog parka,
potreba u transformatorskom ulju, materijalu i oprerni.

U 1994. godini uspostavljeni su kontakti sa predstavnicima International Management Group
Infrastructure for Bosnia and Herzegovina (IMG - GBH) i Deutsche Gesellschaft fur Technische
Zusarnroenarbeit (GTZ). Eastern Electricity, Ipswich England, uputila nam je donaciju u opremi i
vozilima.

Proteklu godinu treba vrednovati kao godinu znaZajnih kontakata i dogovora &ije realiziranje
u potpunosti o&ekuje u narednoj godini.

se

DIREKCIJA ZA EKONOMSKE POSLOVE

u trecoj godini ag.mﬁije‘ poslovanje Javnog preduzeéa Elektroprivreda BiH odvijalo se u izuzetno
teskim uvjetima. Cjelokupna poslovna politika i operativni zadaci za njenu realizaciju bili su

usmjereni u pravcu ublaZavanja utjecaja negativnih faktora rata na ostvarenje Elektroenergetskog bi-
lansa. Rezultat tih nastojanja je realizacija Bilansa u visini od 71%, femu su znaZajan doprinos dale i

"aktivnosti koje su vodene u ekonomsko-finansijskoj sferi poslovanja Javnog preduzeéa i njegovih di-
jelova.

S obzirom da se finansiranje Javnog preduzeéa i u proloj godjm pretezno temeljilo na vlastitirn
izvorima sredstava koja se ostvaruju prodajom elektriéne energije, pocetkom godine su, uz saglasnost

nadle¥nih republitkih organa, izvriene odredene izmjene u politici cijena elektritne energije. Tom

prilikom utvrdene su cijene elektrine energije za primjenu u ratmim prilikama, na prosjetnom nivou

od 0,075 DEM za 1 kWh i uvedene odredene izmjene u tarifnoj politici. Utvrdena cijena se primje-
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activities have been carried out:

*  partial and inevitable equipment procurement, program preparation, checking and

testing,

*  updating of all necessary data about the system elements and operation regime, particu-
larly for the field of generation forecast and analysis of a stationary operation regime of

the electric power system.

Under these three year long war conditions there was reaffirmated a need for discussing any
possibility of the power generation from mini hydro power plants (MHPP).

The activity in this field has focussed the possibility of MHPP construction at the catchments in

the Republic of B&H in cooperation with the interested bodies (Ministry of energetics, Elektro-
privreda, Vodoprivreda, Energoinvest and others). There is a ready elaborate- concept solution:

"Mini hydro power plant Bentba3a".

The sanation and reconstruction of
the direct damages, and the electric
power system operation under the war
conditions (shortage of maintenance and
care of the power facilities,impossible
adequate conservation of the equipment
which is out of function) asked uniting of
all personnel and material potentials of
Elektroprivreda and the whole country
(industry, institutes, faculties and oth-
ers), as well as the help from the foreign
electric power authorities of some devel-
oped countries , and professional, lm-
moanitarian and other organizations of
the international community.

Being aware of this concept, Elek-
troprivreda pays a special attention to
planning, creating and maintaining its
contacts with all mentioned bodies, di-
rectly or over the country institution. In
that sense, in March 1994. there was
formed the Agency for international co-
operation for the reconstruction and
development of Bosnia and Herzegovina
(A.L.C.R.E.D.). The primary task of the
Agency is to establish, on the state level,
the concept of development, gather all
projects, and on the basis of an interna-
tional cooperation, to find all adequate
means for reconstruction.

Elektroprivreda of B&H has an ac-
tive role at the activity of the Direction
for the reconstruction and development
of Sarajevo (DRDS), formed in June
1994. Being an exclusive partner to the
United Nation Special Coordinator team
for Sarajevo (UNSCS) it organizes the
reconstruction of vital services in the
town on the basis of the Resolution
"900"adopted by the Security council in

. 0a24.
:'#" . ploced under 110 kV vohoge. -~ :
-+ Nev.26. Tlﬂ(lkVZemml Truvn'kmdlSTr’:_
- under 110kV voltage. - B
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Joeary 21.. Builer ne. 3: mTPP Tuzlu vms nnously» ,
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B v:pwersymsofB&Hmddeuhumnnened.
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March 4. 1994. The Plan of the reconstruction and rehabilitation of Sarajevo is neither a town nor a
republic, but a world project, represented through 144 individual projects of the Sarajevo life re-
newal. The action group for the electric power contains 11 projects with its total value of 65.000.000
US$, with the amount of 20.700.000 US$ necessary for the six month urgent sanation.

The result of our Elektroprivreda of B&H experts' engagement was signing one of the first such
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njuje u diferenciranom nivou za odredene vrste potro3ata, vode¢i rafuna o zadtiti standarda potroaZ:
iz kategorije domafinstva, a u zavisnosti od nivoa potro3nje elektrine energije.

Ovaj nivo cijene elektrine energije &ini svega 45,7% normalne cijene utvrdene Pravilnikom o
obrazovanju cijena elektriéne energije. Zato nisu ni priblizno osigurana potrebna finansijska sredstva
za realiziranje Elektroenergetskog bilansa. Jedan dio sredstava osiguravan je iz republitkog budZeta,
u visini od 2.802.000 DEM, 3to &ini svega 25% od ukupnih sredstava koja su bila u funkciji realizacije
svih poslovnih aktivnosti Javnog preduzeéa.

TeZkoée u poslovanju privrede i ostalih pravnih subjekata, te izuzetno teSki uvjeti Zivijenja sta-

novnidtva i njihova lofa platezna
moguénost, znatajno su utjecale na
priliv sredstava od prodaje elektrine
energije. Sa stepenom naplate od oko
25% od ukupno fakturisane realizacije,
ostvaren je priliv sredstava iz ovog os-
nova od 12.390.000 DEM, $to nije bilo
ni pribliZzno dovoljno da se izvre sve
neophodne nabavke materijala, rezerv-
nih dijelova i opreme.

Iako je mjerama za realizaciju
Elektroenergetskog bilansa za 1994.
godinu, koje je donijela Vlada R BiH,

bilo predvideno da se naplata elektriéne energije od nekih potroiafa vr3i putem Ministarstva finansija,
to se nije ostvarilo. Po ovomn osnovu ostalo je nenaplaéenih potraZivanja preko 4 miliona DEM, 3to je
znatajno umanjilo finansijsku moé Javnog preduzeca. Posebno se tedko ili Gak nikako naplaéivala
elektri¢na energija od potroSata koji se finansiraju iz budZeta (zdravstvo, obrazovanje, kultura,
komunalne organizacije i drugo) te je na ovo vide puta ukazivano nadleZnim organima u opéinama,
okruzima i u Republici. Istim mjerama Vlade R BiH bilo je predvideno da se puter Ministarstva fi-
nansija izmiruju obaveze prema rudnicima uglja, §to nije uéinjeno. Po ovom osnovu ostale su neiz-
mirene obaveze za 1994. godinu, u ukupnom iznosu od 27. mil. DEM, 3to je dovelo rudnike u vrio

tedku situaciju.
Velike teskoée
u poslovanju
uzrokovane su 1
lodim funkcioniran-
jem platnog pro-
meta. To je dovelo
do nemoguénosti
povezivanja svih
dijelova Javnog
preduzeéa u za-
jednitke finansijske
tokove i znagajno
usporavalo cirku-
Jaciju novtanih
sredstava izmedu
Javnog preduzeta i
njegovih dijelova.
Predmet
angaZziranja
komercijalno-
finansijske funkcije

_ _PRVI ZMEDHICKI SASTANAK

i:E:.U-rSurqun'p 2i 3. pu/lipqo‘ 1994. godine sdriom sustnmk lml teviy Iusunp .IP Behro
~ privreda BiH jor jo prvi eve viste od pmfku rata. lzvzev iz Bihata i Goratda, ekupili sv se celn
- Kedi-svih dicekeija i dijeleva JP, nasi predstuvnid iz Zagreba, aunm Upmvuog odbora i pred

v aage o

- stavwic Ministarstva onorgelike i industrije.

- Uvedne: ulcgoqa dae je gespedin Edhem Biokiié, gewerolni: d' rehor JP Eleklropnvrada BiH,

nkmltuiu‘i nomjere skupa: v nekelike edredsica, I(lium jo- zavisefok pokreun'h integradenih
 procesq, Ste so-egleda i w radw RDC- o, kejf o na pute petpunog eviadavania i vodeqc eloktro-
:: energeishg sistema na Golekupnom slobsdnem poquu Republike. - -~

 Progrom somadie ehuove, baziran ma vnifici nranq slsmnunznnu puqene mln‘h smq, tokoder je
A ‘pmmem zadatok za JP EP BiH. -

- Rod-'se odvquo ¥ okvirs timeva 20 po|edine oblasti: pmzvodnp, prqenos, dit si&lqu i

okonowijy. Plenaraa: sjedwica jo ebradila pitamja: wpravijonje: eloktroanergetskim: sistemem; in-

i se

“fermucioni i telokomwmikacioni sistem, rod Predstavaistva » Zagreby i okenomska pitanja.

'Razmatrawe sv i feme: fukao-qc IP EP BiH, stanje kadreva, eloberat “Pravei ebneve i raz-

, -veja”, somacija i ebreva. Skep e zavisie rad wsvojonjem zokljucaka i npru kole sy u nepcstadno[

fudmp reizlaqn Elokiuenergoiskcg bilonsa v 1994. godinl

Javnog preduzeéa je bila sanacija elektroenergetskih objekata. Osigurana su i uloZena znaajna fi-
nansijska sredstva iz vlastitih, budZetskih i donatorskih izvora.

Uz angaZiranje svih funkcija Javnog preduzeéa i zaposlenih, u 1994. godini postignuti su i po-
voljni finansijski rezultati. Ostvaren je ukupan prihod u iznosu od 88 mil. DEM, od prodaje elektriéne
enrgije 70 mil. DEM ili 79% i ostatak od ostalih prihoda i to: iz prihoda od finansiranja 2 mil. DEM,
prihoda iz republitkog budzeta 3 mil. DEM, prihoda od sporednih i pomoénih djelatnosti 12 mil.
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contracts,in October 1994.: The Contract between the Electric Power Authority of France and Elek-
troprivreda of B&H referring to the delivery of equipment, materials and services amounting to
3.686.000 US$ (19 million FF). There was realized the Protocol part between the French govern-
ment and the Republic of B&H Government signed in June 1994.

The importance of arriving the first convoy with equipment and material into besieged Sarajevo
far exceeds the value of the convoy itself.

The cooperation with Overseas Development Administration (ODA) at the whole Republic terri-
tory gives very good results in providing repromaterial inevitable for the thermo power plants gen-

l eration, and for the sanation of transmission and distribution grid.

The distribution service in the city of Sarajevo needed the equipment and materials to be se-

cured amounting to 600.000 US$ value; donation for a partial motor pool sanation was realized, as
I well as our requirements for transformer oil, materials and equipment.

In 1994. we had contacts with the representatives of International Management Group Infra-
structure for Bosnia and Herzegovina (IMG - GBH), and Deutsche Gesellschaft fuer Technische
Zusammenarbeit (GTZ). The Eastern Electricity, Ipswick, England sent us the donation in equip-
ment and material.

1994. is to be regarded as a year of our significant successful contacts and agreements whose

I realization is fully expected in next year.

DIRECTION OF THE ECONOMIC AFFAIRS

In the third aggression year, the operation of the Public Enterprise Elektroprivreda of B&H was
carried out under extremely difficult conditions. All business policy and operative tasks for its realiza-
tion were focussed to a slack-
ened influence of all negative
factors harming the realiza-

l tion of the Electric power

Balance. The result of such
efforts is the Balance realiza-
tion up to the amount of
71&, with a significant con-
tribution offered by the ac-
tivities introduced at the eco-
nomic-financial sphere of the
Public Erterprise operation
and its divisions.
Since the financings of
I the Public Enterprise in the
last year were based mainly
at its own financial resources
' realized through the electric
power sale, at the start of
1994., with agreement of
corresponding republic bod-
l ies, there were certain
changes done at the electric
power price policy. There
were fixed the electric power
I prices suitable for the war
conditions, at the average
level of 0,07 DEM/ 1 kWh.
There were also introduced
some changes at the tariff
policy. The fixed price is
applied at a differential level
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DEM i ostalih prihoda 1 mil DEM.

Ukupno ostvareni rashodi poslovanja iznose 107 mil. DEM, od ega se odnosi na: amortizaciju
sa revalorizacijom 56 mil. DEM ili 52%, a ostalo su razni materijalni i nematerijalni trokovi 50 mil.
DEM i bruto plate radnika 1 mjl. DEM.

Iz ovih podataka proizilazi nggativan finansijski rezultat u iznosu od 18 mil. DEM. Ako se ima u
vidu da on proizilazi iz nepokrivenih troSkova revalorizacije amortizacije i okolnosti u kojima je real-
izirana cjelokupna poslovna aktivnost, ovaj se rezultat mo¥e kvalificirati zadovoljavajuéim.

DIREKCIJA ZA PRAVNE, KADROVSKE | OPCE POSLOVE

uduéi da pojedini dijelovi preduzeca iz objektivnih razloga nisu rogli biti registrirani tokom 1993.
godine, saglasno Zakonu o elektroprivredi, u 1994. godini je okon&an postupak registracije Javnog
preduzeéa. Od 1. jula/srpnja Elektroprivreda BiH radi kao jedinstven pravni subjekt. Paralelno sa
provodenjem statusne promjene nastavljen je rad na izradi odgovarajuéih normativnih akata, u
okviru kojeg su donijeti: Pravilnik o radnim odnosima, Pravilnik o radu Predstavnistva JP u Repub-
lici Hrvatskoj, Pravilnik o rjeSavanju stambenih pitanja radnika, te odgovarajuéi akti iz oblasti zastite
na radu i zaltite od poZara. Krajem godine je bila u zavrinoj fazi izrada Pravilnika o sistematizaciji
radnih mjesta JP, koji Ce biti osnova za izradu i donofenje ostalih akata.

Uspostavljanjem Federacije BiH poeo je i rad na izradi nacrta Zakona o elektroprivredi Fede-
racije.

Stub javae Tokom goqme obavlja.m st redovni poslovi na 1zrad1

ugovora. ZnaZajan ugovor je bio sa EDF-om o sanaciji elek-

troenergetskog sisterna Sarajeva, kao i ugovori za nabavku

opreme i repromaterijala za hidro i termo elektrane. Pruzane

Public lighting  su strutne usluge i konsultacije Upravnom odboru, Stambenoj

pole, Biha¢ zadrzi "Elstan”, Samostalnom sindikatu elektroprivrednih
radnika i BH K CIGRE-u.

Posebna paZnja je bila posvefena kadrovskoj problema-
tici. Rat je prouzrokovao znatno osipanje struénjaka i po-
gorSanje kadrovske strukture. Taj problem se nastoji prevaziéi
organizacijom rada u skladu sa raspoloZivim strunim
kadrom, angaZiranjem radnika koji su doli sa okupiranih
podrudja, demobilizacijom i prijemom novih radnika.

Na kraju 1994. godine na slobodnom teritoriju Republike bilo j je 7.635 radnika u radnom od-
nosu, od Zega 3.669 radnika na radnoj obavezi. Prije pofetka agresije JP Elektroprivreda BiH je
imalo 18.029 radnika. _

Znatan broj radnika je u toku rata poginuo, a mnogi te¥e i lakSe ranjeni. Kao posljedica ranja-
vanja je i veéi broj invalida, za koje se nastoje nafi poslovi koji odgovaraju njihovoj preostaloj radnoj
sposobnosti.

Do organizacione promjene direkcija JP, izvrSene u oktobru/listopadu 1994. godine, u
nadleznosti Direkcije su bili i poslovi odbrambenih priprema, kojima je u uvjetima ratnog stanja
posvedena posebna paZnja. Svi dijelovi JP su usaglasili odgovarajuéa akta o ratnoj organizaciji.
Pomenutim organizacionim promjenama u sklopu Direkcije je formirana Shizba za standard i soci-
jalnu za3titu radnika u cilju stvaranja uvjeta za ostvarenje jedinstvenog socijalnog programa, zbrin-
javanju radnika - invalida i porodica poginulih radnika.

Kontinuirano su obavljani poslovi na rjeSavanju stambenih pitanja radnika, stvaranju baze poda-
taka o raspoloZivom stambenom fondu, stepenm uniStenosti ratnim djejstvima i mjerama za ofuvanje
i osposobljavarje stanova. Pristupilo se adaptaciji raspoloZivog poslovnog prostora i stavljanja u
funkciju. Sa DD "Arhitekt” Sarajevo je nastavljena saradnja na ispitivanju i procjeni stanja poslovno-
tehnike zgrade JP uniStene u poZaru 5. oktobra/listopada 1993. godme

Nastavljena je saradnja sa medunarodnim humanitarnim orgamzacqama, 3to je omoguéilo efika-
san rad znafajnih funkcija JP. Direkcija za pravne, kadrovske i opée poslove je, zahvaljujuéi boljim
komunikacijskim vezama na slobodnom teritoriju R BiH, ostvarila saradnju sa odgovarajuéim
stru€nim shizbama u dijelovima Javnog preduzeéa Elektroprivreda Bosne i Hercegovine.

rasvjete, Bibac

22

-
A
7




for certain consumers kinds, taking care about the standard protection for the consumers of the
household category, depending of the electric power consumption level.

This level of the electric power price being only 45,77 of the normal price fixed by the Rule of
the electric power price forming can hardly secure all financial means necessary for the Electric
Power Balance to be realized.

A part of the resources is provided from the republic budget to 2.802.000 DEM, meaning only
25% of total funds which used to be engaged at the realization of all operative activities of the Public
Enterprise.

The difficulties of the economy operation and other juristic persons, together with these hard life
conditions and a low financial capability of the population , have enormously influenced the money
inflow from the electric power sale. With a payment grade of 25% out of total invoiced realization,
there has been realized a financial inflow of 12.390.000 DEM. It is far low to be enough for the
necessary equipment, materials and spare parts to be paid.

Although the measures for the Electric Power Balance for 1994., issued by the Governroent of
the Republic B&H, anticipated the electric power collection from some consumers through the Min-
istry of finances, but the idea failed to be realized. The result is a pile of charges amounting to over 4
million DEM, enormously harming the financial power of the Public Enterprise. Some or no money
could be collected from the consurners financed from the budget (medical system, education, culture,
communal facilities and others). Many times the competitive bodies at municipalities, regions and
Republic were drawn attention to this situation. The very same measures of the B&H Government
anticipated settling of the financial debts to the coal mines through the Ministry of finances, but this
effort had no result. There are unsettled charges for 1994. of 27 million DEM, which has provoked
the coal mines are experiencing very hard times.

Some operation difficulties have been caused by the actual money circulation functioning with
difficulties, and all divisions of the Public Enterprise could not be merged into common financial
streams,slowing down the cash flow between the Public Enterprise and its all parts.

The Public Enterprise commercial-financial activity was focussed to the sanation of the electric
power units. There were provided and invested significant financial means from own, budget and
donation resources.

After all services of the Public Enterprise and their employees were engaged in 1994., the first
favourable results could be attained. The realized revenue of 88 million DEM means 70 million DEM
from the electric power sale or 79& and the rest are: revenue from financing of 2 million DEM, reve-
nue from the republic budget of 3 million DEM, revenue from extra and auxilia-y activities of 12
million DEM, and other revenues of 1 million DEM.

The total realized operation expenditures amount to 107 million DEM, meaning: amortization
with revalorization is 56 million DEM or 52%, and the rest are various substantial and unsubstantial
expenses of 50 million DEM, and the workers pays are 1 million DEM.

These data show a negative financial result with the amount of 18 million DEM. The fact stays
that it comes out from the uncovered costs of the amortization revalorization and after all circum-
stances, under which the entire operative activity was realized,are taken into consideration, this same
result could be characterized as very favourable.

DIRECTION FOR LAW,PERSONNEL AND COMMON AFFAIRS

ince certain divisions of the Enterprise, due to some objective reasons, could not be registered in
1993. in accord with the Law of the electric power industry, the registration procedure of the Public
Enterprise was done in 1994. From July 1. Elektroprivreda of B&H operates as a unique juristic
person. The statute change proceeding was simuitaneously followed by a continuous activity in pre-
paring normative acts, whose result are:

I-w-------

Rules on labour relations, Rules on Representative Office activity, in Croatia, Rules on the
workers housing problems,and other acts dealing with the labour and fire protection. By the end of
the year, the rules on the jobs systematization in the Public Enterprise was at its final phase, and it

will be a basis for the preparation and passing all next acts.
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Napemena: Prema
prispielim podadma, do
sada je u Hekiroprivredi
BiH ranjeno 313 rodnika,
od fega 214 spadau
kategoriju tefih ron-
javanja.

Noto: According o the
teceived data, Hekiro-
privreda of B&H had 313
employees injured unil
now, among whom 214
belong to the category of
serious injuries.

B
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RADNICI JP ELEKTROPRIVREDE BiH KOJI SU SMRTNO STRADAL! KA ZRTVE AGRESIIE NA REPUBLIKU BOSNU |
HERCEGOVINU

EMPLOYEES PE ELEKTROPRIVREDA B&H KILLED IN AGGRESSION ON THE REPUBLIC OF BOSNIA AND HERZEGOVINA

DIREKCLUA JAVNOG PREDUZECA / PUBLIC ENTERPRISE HEAD OFFICE Avdié Diavad , Daovi¢ Hakija,

HE NA TREBISNJICI / HPP ON TREBISNJICA Busuiadsié Veda,

HE NA NERETVI / HPP ON NERETVA Bajrovi¢ Nediod, Gii¢ [brahim, Colié Hasan, Koviié Mubarem, Nezirié Emin, Sirié Camil
Tolotovié Ramiz,

HE NA VRBASU / HPP ON VRBAS Cavar Mato, Cosié Huso, Dukda Senad, Strkal; Peio,

HE NA DRINI / HPP ON DRINA Barlov Azem, Herit Hilmo, Kadrit Fohrudin, Kardé Juso, Memilesic lsmet

TE "TUZLA” / TPP “TUZLA” (ackovié Sead, (shafé Sudik, Dajanovit Bahija, Delié Muhamed, Dugonfié Fahrudin, Bulabié Bozo,
Hajdarevié Sead, Huremoi¢ Rasim, Joldié Sahbaz, Kadribosié Nihad, Lolié Hajrudin, Mukic Zijad, Mutapdié Hajrudin, Pavljasevié Ifja, Salkié
Mirdlem, Samardiié Zoran, Sabanovié Mersudin, Smie Rodo, Topalovi¢ Ivien,

TE "KAKANJ" / TPP "KAKANJ" Ali¢ Fkret, Handfi¢ Rkret, Junuzovi¢ Nusret, Kova¢ Nihad, Kovaé Zahid, Mrkonfié Mufid, Nokio
Vedin, Provli¢ Jasmin, Sikira Salih,

RUDNIK | TE "GACKO" / COAL MINE AND TPP "GACKO" Basié Ad, Buic F. Ahmo, Baé Eub, Basic Miralom, o Mirsad, Basié
Samir, Bt Safk, B¢ Sevko, Basié Suifo, Bedkovié Dzevd, Corbo Suéro, Catovit Ami, Catovit Hajruxin, Catovit Zajko, Gimét Smaio,
Gié Somsudin, Dilberovié Dievad, Dzankovi¢ Avdo, Dieko Nusret, D7olta Esad, Dubur Camil, Dubur Fuod, Fazlogié Aziz, Fazlagi¢ Nijaz,
Grobovi¢ Asim, Grebovié Enes, Grobovie Ifet, Grebovie Hfet, Halilovié Latif, Hasanbegovic Aziz, Hidovié Jusuf, Husi¢ Miralem, Jugo Demal -
Kemo, Kalaba H. Omer, Kainjié Hasan, Krvavac Ahmet - Hame, Krvavac Amir, Kovodovi¢ Sefik, Kurtovié Ekrem, Logo Dievad, Memit
Mahmut, Memi¢ Nelman, Muhovié Edin, Muhovi¢ Fehim, Muhovic Zijad, Nukié Emir, Nuki¢ Enis, Nuhanovié Ramiz, Omertuji¢ Muamer,
Osmanagi¢ Elvedin, Poco Lzet, Pasic Fuad, Paic Somsuin, Poskovit Edin, Prguda Bodr, Sarié Sead, Sabanovié Zijod, Skaifé Monso, Skobali
Ifet, Talovié Nusret, Talovi¢ MuSo - Huko, Tanovi¢ Salih, Temim Bvedin. Tunovic Esad, Tunovié Zejndl, Zeki¢ Evedin. Zulovié Fohim, Zulovié
Mirsad, Zulovi¢ Seho, Zvizdic Jusu, . .

RUDNIK | TE "UGLJEVIK™ / COAL MINE AND TPP "UGLIEVIK™ Bacié Mensur, Biloli¢ Fedahim, Caftokovié Kemal, Cosié Emin,
Dedovi¢ Erem, Dedovi¢ Sulejman, Hasanovié Husejn. Idamovi¢ Benhed, Jusié Hjub, Mahi¢ Safet, Mahi¢ Zijod, Mulaosmanovié Fkred,
Nokicavié Mehmed, Omerovié Fodil, Rami¢ Asim, Solkanovié Senad, Spahié Semsudin

"ELEKTROPRENOS™ SARAJEVO Avekbegovié Mirsad, Buié Admir, Boguénin Ramizo, Borovac Resad, Camdiiia Jusmin, Cohié Emesto,
Corluka Mihaflo, Dumpor Omer, Disbo Mehmed, Hadzovi¢ Haris, Hodzié Haso, Krasé Semiz, Kukolj Avdija, Lefié Bajazit, Milavié Zlato,
Odikovié Bosko, Okanovié Meviudin, Puié Nikola, Rupi¢ Mirko, Sarodevi¢ Adem, Saraiia Ibrahim, Sehic Asim, Torlakovié Fudi, Vidovié
Paco, Zuki¢ Hasan, '
"ELEKTRODISTRIBUCLIA™ BANJA LUKA Kapetanovit Mubamed, Popaia Ahmet, ) :
"ELEKTRODISTRIBUCLIA™ BIHAC Bogié Kosim, Burié Hasan, Buzimkié Solih, Cahi¢ Fohiz, Karamehtovié Avdo, Lelié Ahmef, Mesié
Rasim, Pozderac Zilmir,

"ELEKTRODISTRIBUCLJA™ DOBOJ Alihodsic Fods, Buljubaié Zekira, Mahmutugié Enver, Omerovié Nermin, Terzié Enes,
"ELEKTRODISTRIBUCLJA™ MOSTAR Babié Miroslav, Canan Remzo, Gmit Sefkija, Droce Sefko, Dumpor Hilmo, Diubur Amir, Bezovié
Osman, Fink Jadranko, Husi¢ Esad, Husné Himzo, Kevri¢ Salem, Maksumi¢ Osman, Maslo Admir, Ovnovié Esad, Puzié Suad, Rahi¢ Maho,
Sadiok Neim, Serdarevié Serifa, Tiro Evedin, Zomu§icn Nerkez

"ELETRODISTRIBUCLIA™ ZENICA Brkit Ene, Calobic Ecin, Dicok Mato, Dizdarevié Sead, Fuka lzet, Fuka Sulejman, Hodié Fanuk,
Jusié Nediad, Lud¢ Anto, Zepodic Branko, .

"EEKTRODISTRIBUCUA" SARAJEVO Avi¢ Nezir, Besi¢ Senad, Bulbul Ahmed, Coralié Aljo , Curevac Zijad, Hadzié Esad, Halilbasi¢
Bokir, Hamai¢ Dino , Hasanovi¢ Avdo, Kadri¢ Mensud , Kalajdisalihovié Himzo, Kolar Zoim, Komarica Sulejman, Krivié Sead, Krkalié rfan,
Komro Mustafa, Lokvaniié Zijo, Lojo Toib, Maslo Solko, Marjanovié Branko, Masnopita Jasmin, Meco Azra, Med Ismail, Muharemovié Nezir,
Omerbegovié Vejsl, Omerovié Hasb, Posafié iubomir, Pertef Jakub, Poljdé Savo, Poricanin Mustafa, Sadikovie Enes, Sinan Rasim, Sufjeié
Amir, Sukurevié Asim, Tabakovi¢ Hamdifa, Torlak Samir, Velidka Igor, Vikalo Mico, Zulié Sado

"ELEKTRODISTRIBUCLIA® TUZLA Ali¢ Mustufa, Begovié Sezahija, Buljubasi¢ Socerko, Corimagié Sead, Delié Smajl, Janjié Sredko, Kilkié
Badr, Konki¢ Nezir, Memi¢ Suad, Muki¢ Safota, Nurki¢ Safet, Oka¢ Sencid, Ramié Abaz, Rendic Himzo, Seidic Sakib, Smajié Edin, Smaié
Sead, Tletovié Edhem, Topaagié Salih,

[ Goding 1994, o bila puno uspjosnfa 20 Hoktropivedu B od prethodie, o sumim i lohda 20
 sve gradane, zahwalijud i bordina Amife RBH, kofma ieimo pono tatne sris u odbr
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After the Federation of B&H was formed, there has begun the draft preparation of the Law on
e federation electric power industry.
In 1994. our experts were engaged in preparing contracts, among which the most relevant is the
Contract with EDF concerning the sanation of the electric power system in the city of Sarajevo.
ere is also a contract for the purchase of the equipment and materials necessary for hydro and
ermo power plants. Qur Administrative board, Housing association "Elstan”, [ndependent syndicate
of the electric power workers and B&H k CIGRE were offered our professmnal services and consul-

ations.
l By the end of 1994. at the free territory of the Republic,there were 7.635 our employed work-
rs, out of which there were 3.669 workers with the labour obligation. Before the aggression, the
Public Enterprise Elektrprivreda of B&H had 18.029 workers.
A great number of
ur workers were killed
in the war, and many of

em were slightly or
eriously injured. As a

consequence of wound-

ing, there are many
invalids who will be
offered some jobs suit-
able to their remained
labour capability.
Before the organiz-
ing changes of the Pub-
lic Enterprise divisions,
'done in October 1994.,
this Direction used to be
authorized for the
preparations of the de-
fensive activities, which
were paid a special at-
tention, since the coun-
try was in war. All divi-
sions of the Public Enterprise have coordinated their acts dealing with the war organization.
Within the frame of the mentioned organizing changes,inside this Direction, there was formed a
' Service for standard and social protection of the workers aiming to create the necessary conditions for
the realization of a unique social program dealing with the problems of the workers-invalids and the
killed workers' families.
The housing problems of our workers were our permanent concern, there were activities in
l creating data basis for the available housing fund, grade of their destruction due to war casualties and
measures for keeping and repairing the flats. All available administrative room was adapted and
placed into function. We kept our cooperation with the firm "Arhitekt" Ltd Sarajevo in inspecting and
I evaluating the situation of the administrative-technical building of the Public Enterprise destroyed at
the great fire in October 1993.
Our cooperation with humanitarian organizations has been continued, ,enabling an efficient
l operation of the Public enterprise vital functions. The Direction for law, personnel and common af-
fairs , after the communications at the free territory were improved, has realized the cooperation with
its experts services from other Public Enterprise of Bosnia and Herzegovina divisions.

1994, was more suuessfulfor “‘Ellt;.klrdpﬁvreﬂn of B&H than the year before, and it was also bedi: :
able for all population, thunks to the soldiers of Army of R B&H whom we wish a goed luck in de-.

fending our homeland.
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Strojara
HE Mostar

Engine room
HPP Mostar
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)avno preduzeée Elektroprivreda Bosne i
Hercegovine, sa potpunom odgovorno$¢u, Sarajevo

Public Enterprise Elektroprivreda of Bosnia and
Herzegovina LTD Sarajevo

Address: 71000 Sarajevo, Vilsonovo 3etaliste 20
Phone exchange: 071/ 65 17 22

Generalni direktor Edhem Bicakéié
General Manager

Sat. com. phone: 00871 15 17 327
Sat. com. fax: 00871 15 17 330
Phone: 071/ 47 24 81

Direkcija za proizvodnju
Direction of Generation

Phones: 071/52 39 68; 52 60 69
Telefax: 071/ 65 30 04

Director Enver Kreso

Direkcija za prijenos i upravljanje
elektroenergetskim sistemom

Direction of Transmission and Control of the Electric
Power System .

Phone: 071/52 22 08
Telefax: 071/ 65 30 04
Director Franjo BoZuta

Direkcija za distribuciju
Direction of Distribution
Phone: 071/ 61 33 67
Telefax: 071/ 65 30 04
Director Zijah Brajlovi¢

Direkcija za nau¢no - istraZzivacki rad
Direction of Scientific - Research Activity
Phones: 071/ 52 63 96; 61 64 27

Telefax: 65 30 04

Director Dubravka Nikolié

Direkcija za ekonomske poslove

Direction of Economic Affairs

Phones: 071/ 65 72 92; 61 13 58; 61 03 62
Telefax: 071/ 52 40 25

Director Smajo Abaza

Direkcija za pravne, kadrovske

i opce poslove

Direction of Low, Personnel and

Common Affairs

Phones: 071/ 65 62 39; 65 94 37

Sat.com.tel/ fax: 071/65 50 68 ;
Telefax: 071/65 30 04 :
Acting Director Faruk Mujagié !
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GODISNJI IZVJESTAJ

TEHNICKI PODACI
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1. shema elektroenergetskog sistema BiH

1. sheme of the electric power system of B&H

Vet u prvoj ratnoj godini oitecen je veliki broj objekata Elektroprivrede Bosne i Hercegovine Bosne i Hercegovine, a tokam
1993. godine razaranja su nastavljena tako da je elektroenergetski sistem funkdonirao uz velike teskace.

U 1994. godini nastavlienc je sa sanacijom prijenosne mrede, 12.10.1994. godine pusten je u pogon DV 220 kV Jablanica -
Mostar i DV 220 kV Jablanica - HE Rama. Time su povozani EES BiH i Hrvalske (Dalmadije) i omoguéena proizvodnja HE Rama.
Na shemi je prikazano stanje elekiroenergetskog sistema Bosne i Hercegovine.
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ELEKTROENERGETSKI SISTEM B&H KRAJEM 1994.6.

ELECTRIC POWER SYSTEM OF B&H AT THE END OF 1994,

During the first year of war large number power system of B&H wus exposed to great dumages. ,

In 1993, destruction confinued so that eleciric energy system hod great operation difficulties. In 1994 the sanation of the transmission grid ias over.
In October 12. 1994, TL 220 kV Jablanica - Moster and TL 220 kY Jublanica - HPP Rama were placed into operation, and the eleciric power system

of 8&H and Croatia (Dalmatia) were conneded, and the power generation at HPP Rama started.

The sheme shows the situation of the electric power system of Bosnia and Herzegovina.



2, podad o proizvodnim kapacitetima

2. generation capadty data
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3. visokonaponska mreia
3. Iugh voltage network
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4. distributivna mreia

4, distribution network
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Dyagrams of maximom and minimem dally load
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5. distributivne hidroelektrane |

3. distribution hydro power plants

raspoloziva
snaga
avaliable
capaat

Jadar
Una 7,00
Loljexnica 8,00
Prata 31
vod Sarajevo 0,2
Vrbas 0,6
Bastasica 0,1

Tisca

*slobodni teritorij / Free territory

6. industrijske termoelektrane

6. industrial thermal power plants

] instalisanaf:
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7. proizvodnja hidroelektrana |
7. hydro power plant production

IKEPNO 210
* slobodni toritorij / Free ferritory

8. proizvodnja termoelektrana
8.thermo power plant production

raspele
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avaly
copad
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198 0
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265 0|
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9. dinamika proizvodnje (prag elektrane)
9. production dynamics (plant gate)

HE/HPP

1 i n ) ¥

mjesec-month

[ HE / HPP EITE/ PP
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|
mjesec-month




10. stanje zaltha energije v akvmovlacijama
10. state of energy storage reservoirs
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11. elektroenergetski bilans Bosne i Hercegovine

11. electric energy balance in Bosnia and Herzegovina

12. razmjena elektriine energije

12. electric power exchange

GWh
1992 1993*|
2065 5298] 20

Ak 94113 "

RRTANL : i . 43 Bt

* slobodni teritorij / Free territory

0,0
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13. proizvodnjo i nabovka elektriine energije

13. power generation and supplies

NABAVKE / PROCUREMENT B8 TE/TPP B HEMPP

14. potrosnju i isporvka elektriéne energije
14. power consumption and deliveries

15. patrosuja elektriéne energije po podrudimo

15. electric power consumption
for each region
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TABELARN! PREGLED
preleninarne progene $teta nostolh osfed raméh diejstava na objektima

JP Eloktrobrivreda BIH do 31.12.1994. godine

TABULAR REWIER

of prolisinary estimate of domages reseiting war activities on facikities

belonging to PE Elektroprivreda B&H by Decomber 31 st. 1994. DEM
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DIO UKUPNOG ZLOCINA PROTIV BOSNE

Bosna - to je historijsko ime za kulturnu i dr¥avnu zasebnost i-
cjelovitost koje traju preko tisuéu godina, a koji svoj suvremeni izraz
imaju u Republici Bosni i Hercegovini - jest jedinstvo religijskih i
nacionalnéh raziiéitosti razvijeno u dugom razdoblju. To je jedinstvo
izloZeno, tijekom dijelog svog trajanja, poku$a§ma razaranja i nasilnog
rastavijanja na proste &inioce, kako bi dijelovi i cjelina, stvoreni tim
razaranjem, bili pot&injeni volji hegemonistitkih nacrta razvijanih i
odrZavanih u bosanskom susjedstvu. Kada je Bosna, nakon disolucije
Jugoslavije, uzrokovane nacionalistiékim pohlepama za viadavinom
jednih nad drugim, istakla, na osnovi demokratski izraZene volje vedine
svojih gradana, zahtjev za medunarodno priznanje njezine drzavne
neovisnosti, Stbija i Crna Gora napale su je svim raspoloZivim
sredshvima. Njihova je namjera potpuno unidtenje kulturne i pokiticke
zasebnosti Bosne. U toku te agresije provoden je zlo&in protiv
medunarodnog prava i Sovjeénosti, koj je usporediv samo s najgorim
iz historije zlo&ina. Agresor je, koristedi sva uzurpirana vojna sredstva
bivie Jugoslavenske narodne armije, zapoteo Zio&inatko razaranje
svega Sto mu je stajalo na putu. Bosanskohercegovatko stanovnitvo
je na najsvirepiji nadin ubijano i progonjeno, a svo njegovo naskijede
unidtavano. Formirani su brojni koncentracioni logori za Bognjake, u
kojima su velikosrpski agresori primjenjivali nezamislive metode
mudenja i ubijanja. U stoinama kolektivnih grobnica sahranjene su
desetine tisuta ubijenih, mnogi su bacani u rijeke i priredne jame, s
namjerom da zlod&in bude sakriven. Kulturno naslijede, nastalo kroz
razdoblje dulje od tisuéu godina, unitavano je s ciliem da se izbrise
svaki znamen bosanske kulture i samobitnost. Uz sve fo, viesto
smisljenim i provodenim metodama &injeno je sve da se rat profiv
Bosne prikaZe kao unutarni sukob, iako je on u dijelosti smisfjen,
voden i odriavan u centrima izvan Republike Bosne i Hercegovine. U
uvielima potpune zaprijedenosti miade driave, koja se bori za
preZivijenje, agresoru je uspijevalo da kiivotvorenjem istine o njegovim
Zlo&inima u Bosni vara dio svjetske javnosti. Medutim, na patriotskim
snagama Bosne stoji obaveza da i sebi i svijetu vierno predstave
Einjenice o Zo&inu kofi su u Bosni podinili sipski | crnogorski agresori, a
potom i njhovi saveznid iz ekstremistiZkih redova hrvatskog naroda.

Agresija protiv Republike Bosne i Hercegovine je i po svojim
cilievima i po svoim metodama potpun zlo&in. Njen dilj je potpuno
unidtenje Bosne kao posebnost, pri éemu za taj dlj, smatraju zlogind,
mogu bii koriféena sva sredstva. Opskrba energijom bila je, zato, od
samog poletka jedan od strategijskih cilieva agresora.
Onemogucavanjem te opskibe trebalo je proizvesti gulenje fivota na
svim vojnitki nezauzetim podruéiima, Sto bi, zajedno s ostalim
Zio&inatkim djelovanjima, proizvelo masovna iseljavanja i umiranja.
NiSta dostojno ljudskog postovanja nije bilo potedeno, pa ni
elekiroenergetski sistem. Raznovisnim sredstvima ratne tehnike

ONE SEGMENT
OF THE TOTAL CRIME AGAINST BOSNIA

Bosnia - the historical name for the cultural and state entity lasting
for more than a thousand years, finding its contemporary exspression
in the Republic of Bosnia and Herzegovina -is a unity of religious and
national differences developed through centuries-long era. During its
long existencs, the Bosnian unity in diversity has beenn exsposed to
the trials of the destruction and force-spiitting into the basic compo-
nents in order to subordinate the results of the destruction - regardless
of their beeing merely the organig components’qf the unity - to the
hegemonistic plans. All these hegemonistic plans have been made and
capt in Bosnian neighborhood. After the desolution of the former
Yugosiavia, causad by the nafionalistic greediness for governing one
over the other, on the basis of the democratically stafed good will of its
ciizens, Bosnia proclaimed the request for the international recognition
of its independence. Immediately Serbia and Monte Negro attacked
Bosnia with their all available forces. Their intention was the complete
destruction of the cultural and political independence of Bosnia. During
the aggression, the crime perpetrated against all international rights
and humanity, can be compared with the worst crime in the history.
Using all looted military means of the former Yugoslav People’s Army,
the aggressors started their criminal activitis, destroying everything in
their way. The Bosnian and Herzegovinian population was murdered
and exspeled and persecuted in the cruelest way, its heiitage beeing
ekually destroyed. The Serbian aggressor established numerous
concentration camps for torturing and killing. Hundreds of the collective
graves hide thousands of the murdered. Many innocent victims have
been thrown into rivers or natural holes, with the only intention to hide
the crime. The cultural inheritance, the result of the thousand year long
tradition, was destroyed with the aim of erasing any traces of the
Bosnian culture and its existence. Beside all this, throught elaborate
methods and shemes methods, everything was done as to present the
war against Bosnia as an internal conflict, although it was coompletely
designed, led and kept in the centers out side the Republic of Bosnia
and Herzegovina and supported by their allies. in the conditions of the
total blockade when our young state struggled for its survival, the
aggressor succeeded in forging the truth about his crimes in Bosnia,
cheating the world public. But, the patriotic forces of Bosnia are left
with the committment of showing themselves and the world all true
facts about the crime performed in Bosnia by Serbian and Montenegrin
aggressors followed by their allies from the extremist ranks of Croat
people. The aggression against the Republic of Bosnia and
Herzegovina is, by its aims and methods, the pure crime. its purpose is
the total destruction of Bosnia as a unity, where all means available are
permited. From the very beginning of the war, the electric power supply
was one of the strategic aggressors aims. Cutfing off the power
supplies should have strangulated all the vital activites in the military
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agresor je nastojao ili zauzeti vitalne dijelove slektroenergatskog
sistema ili ih razoriti, kada ih nije uspijevao zauzeti. Napadi na
eloktroenergetske objekte danas su vidljivi diliem Bosne i Hercegovine
i oni su jedno od svjedodanstava prave naravi zlo&ina protiv Bosne i
njezinih ljudi. Stanovnistvo na slobodnim teritorijama svjedod kroz svo
ratno razdoblje uZas proizveden agresorovim zaprijetavanjem tokova
elektricne energije u opsjednute gradove i sela. Mnogi od njih -
GoraZde, Zepa, Srebrenica, Mostar, itd. - bili su, a neki su o jo§ uvijek,
bez ikakve opskrbe elekiriénom energijom u razdoblju nerijetko duljem
od dvije godine. Mnogi smatraju da je razborito potraiti pouzdan
odgovor na pitanje: je li ikada elektriéna energija tako intenzivno
kori¥éena za realiziranje jednog zlo&inadkog nacrta protiv jedne driave
i njezinih naroda, i je fi ikada elektroenergetski sistem jedne driave bio
izloZen takvim razaranjima?

U dramatiénoj borbi ljudi Bosne i Hercegovine za opstanak
neizdvojivu dimenziju ini i borba za opskrbu elektriénom energijom.
Ona je nekad skicila Sizifovom posiu, buduéi da je agresor u jednom
frenu mogao, koriste¢i modernu ratnu tehniku, razoriti i ono za sto je
marljivim graditeljima trebalo i viSe godina. Odluénost i upornost
bosanskih inZenjera i tehniéara, kao i njihova struéna dovitljivost, bili
su, uz ostalo, pouzdano jamstvo da zlo, oliéeno u agresiji i terorizmu
protiv njih i njihove zemlje, neée pobijediti. Kroz svo vriijeme rata
ofuvan je i podstican duh graditeljstva. Uz eksplozije granata i
razaranja osnovan je Bosanskohercegovatki komitet CIGRE, safuvan
je integritet bosanskohercegovacke Elektroprivede. Svemu tome
doprinosilo je uvjerenje da su snage dobra u cijelome svijetu uz nas i
da zloin ne moze niti previadati niti ostati nekaZnjen.

Ovom knjizicom Zelimo nadim prijateljima u zemiji i inozemstvu
dati saZet prikaz zlodinackih razaranja na elektroenergetskom sistemu,
Tim prikazom nije moguce obuhvatiti opseznost i raznovrsnost
razarnja. To zahtijeva duga i ustrajna istraZivanja i dokumentiranja.
Ljudske patnje i stradanja, povezane s razaranjem elektroenergetskog
sistema ne mogu biti obuhvaceni nikakvim prikazom.

Ovim prikazom Zelimo jo$ jednom potvrditi nadu opredjeljenost i
spremnost da se ratu i razaranju suprotstavimo gradenjem, Takoder
nastojimo iskazati i naSe uvjerenje da u suvremenom svijetu imamo i
razumijevanje i podr$ku za naSe gradenje bosanske buduénost, koja
nije zamisliva bez energetske privrede, kao dijela suvremenih
energetskih tokova u swvijetu.

.
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unoccupied areas. Together with other criminal activities, this caused
the mass emigration and dying. Nothing worth human attention was
spared, not even the electric power system. Using all means of the
martial tachniques, the aggressor wanted either to occupy the vital
parts of the electric power system, or to destroy them when failing to
capture them. Numerous are damaged electric power units, visible all
over Bosnia and Herzegovina, witnessing of the real dimensions of the
crimes against Bosnia and its people. The population at the free
territories witness about the terror provoked by the aggressors
biockade of the electric power supplies to the besieged towns and
villages. Many of them - GoraZde, Zepa, Srebrenica, Mostar and others
were, some of them are still, without any power supply for the period of
more than two years. The clever judgement is searching for an answer
to the question: has ever before the slectric power so intensively been
used for the realization of a criminal project against one state and its
people? Has ever before an electric power system of any country been
exposed to such an enormous devastation?

Within the dramatical efforts of the people from Repubilic of
Bosnia and Herzegovina for its sunvival, there is an incomparable
dimension belonging to the struggle for the electiic power. Many times
it resembled the Sisyphus, labor sinse the aggressor, at one moment,
could, using up-to-date martial techniques, destroy even the results of
the years long engineers activities. Resolution and persistency of the
Bosnian engineers and technicians with their professional invention
were with all other virtues the safe guarantee that the ewil, represented
by the aggressor and terrorism against them and their county, will
never win. The spirit of construction has been kept and initiated all
along the war. Followed by bomb-shell explosions and shootings,
Bosnian and Herzegovinian Committee of CIGRE, was founded and
the integrity of Elektroprivreda of Bosnia and Herzegovina has been
saved. The great contribution came from the conviction that the forces
of good will from the whole world are with us and the crime can neither
overrule, nor stay unpunished.

The present, followed by the wishes to our dear friends in the
country and abroad, gives a concise survey of the criminal destruction
of the electric power system. Such a short survey cannot comprise all
enormity and variety of the destroying. It asks a long-term and
permanent investigation and documentation. Human sufferings and
tragedies connected with the destruction of the electric power system
can never be included into such a brief survey.

This paper once again confirms our decision and readiness to
oppse to this war and destruction. We also try to declare our belief that
we are understood and supported all over the world for the building
option of our Bosnian future, unimaginable without the energy
economics as a part of the actual energy flows in the world.

Or Rusmir Mahmutéehaiié, President of 8H C CIGRE
Sarajevo, August 9.1994
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ELEKTROPRIVREDA
BOSNE | HERCEGOVINE U RATU

Javno preduzece Elektroprivieda Bosne i Hercegovine funkcionira
kao jedinstveno driavno preduzeée za proizvodnju, prijenos,
distribuciju elektriéne energije i upravijanje elektroenergetskim
sistemom u Republici Bosni i Hercegovini.

Organizirana je kao preduzeée sa $est direkdija u &ijem sastavu su
i dijelovi preduzeca koji obavijaju posiove proizvodnje uglja i elekiricne
energije na podruéju jednog ik vi$e uglienih bazena, proizvodnje
elektricne energije na rijeénim sfivovima, prijenosa elekiriéne energije
na dijelom teritoriju Republike BiH i distribucije elektriéne energije na
odgovarajuéim distributivnim podrugjima.

Prije raspada bivie Jugoslavije elektroenergetski sistem Bosne i
Hercegovine je funkcionirao u okviru mreze veceq dijela evropskih
zemalja UCPTE kao dio bivieg jugoslavenskog elektroenergetskog
sistema. Neposredno pred agresiju elektroenergetski sistem Bosne i
Hercegovine raspolagao je proizvodnim kapacitetima ukupne
instalisane snage 3931 MW, od &ega je 2034 MW u hidroelektranama i
1957 MW u termoelektranama, sa ukupnom prosjeéno ostvarenom
godisnjom proizvodnjom od 14.657 GWh. Bruto potro3nja u 1991,
godini iznosila je 11,174 GWh sa vrinim opterecenjem od 1961 MW. U
viastitim rudnicima proizvedeno je 4.196.000 t uglja. Ukupan broj
potrodada iznosio je 1.389.481.

- Prenosna mreZa se sastojala od 5.374 km vodova od ¢ega 838 km
su vodovi 400 kV, 1424 km su vodovi 220 kV i 3172 km su vodovi 110
kV. Instalisana snaga u transformatorskim stanicama iznosila je 10216
MVA od ega 4500 MVA se odnosi na 400/220/110 kV, 1350 MVA na
220/110 kV i 4366 MVA na 110/X kV.

Distributivna mreZa se sastojala od 2390 km vodova 35 kV sa
1413 MVA instafisane snage u transforamtorskim stanicama 35/X kV,
21313 km vodova 10 (20) kV sa 3704 MVA instalisane snage u
transformatorskim stanicama 20 {10)0,4 kV i 68.495 km vodova 0,4
kV.

Po obimu izgradenosti i tehnicke opremljenosti elektroenergetski

‘sistem Bosne | Hercegovine spadao je u red modernih sistema i
‘raspolagac je sa znacajnom materijainom osnovom. Viijednost

osnovnih sredstava sa stanjem 31.12.1991.godine iznosila je 11.774
miliona DEM, ukupni prihod je iznosio 2083 miliona DEM. Ukupan broj
zaposlenih iznosio je 18.029 radnika. Potro$nja elektritne energije po
stanovniku u 1930.godini iznosila je 2700 KWh.

Krajem 1991., a naroito u 1992. godini kada podinje i otvorena
agresija na Repubiiku Bosnu i Hercegovinu sistematski se rusi i
uniftava elektroenergetski sistem i svi njegovi dijelovi koji u ratnim
uvjetima, zbog velikog znadaja za Zivot i egzistenciju ljudi, postaju

vaZan strate3ki cilj. Njegova specifinost i ranjivost, narodito prenosne i

ELEKTROPRIVREDA
OF BOSNIA AND HERZEGOVINA IN WAR

Public Enterprise Elektroprivreda of Bosnia and Herzegovina
functions as a state enterprise for the electric power generation,
transmission and distribution, and for the management of the electric
power system in the Republic of Bosnia and Herzegovina.

its organization includes six departmets comprising: coal and
electric power generation in the region of one or more mines; the
electric power generation at the river catchments; the electric power
transmission on the whole Republic territory and the electric power
distribution at the respective distribution areas.

Before the former Yugoslavia split, the Bosnia and Herzegovina
electric power system functioned within the network of the major-part of
the European countries UCPTE, as a part of the former Yugoslav
electric power system. Immediately before the war start, the Bosnia
and Herzegovina electric power $ystem had the generating faciliies
with the total installed capacity of 3391 MW: 2034 MW at HPP and
1957 MW at TPP. The total approximate yearly realized generation was*
14.657 GWh: lts gross consumption in 1991, was 11.174'‘GWh, with
the peuk load of 1961 MW.*Our own coal mines produced 4.196.000%
tons of coal. Total number of the consumers was 1.389.481.+

The transmission network had 5.374 km of lines: 838 km of 400*
kV; 1424 km of 220 kV and 3172 km of 110 kV. Fhe installed capacily
at the transformer stations was 10216 MVA*4500 MVA of 400/220/110
kV; 1350 MVA of 220/110 kV and 4366 MVA of 110/X kV.

The distribution network had 2390 km of 35 kV lineswith the
installed capacity of 1413 MVA at the transformer stations 35/X kV;*
21313 km of 10(20) kV lines with the installed capacity of 3704 MVA at
the transformer stations 20{10)/0,4 kV and 68.495 km of 0,4 kV lines®

By the grade of the development and technical equipment, the

Bosnia and Herzegovina electric power system belonged to the up-to-

date systems and it had a considerable financial basis.By December
31. 1991, Elektroprivieda had the fixed assets in the sum of 11.774+
million DEM, while the total income was 2083 million DEM. The
number of its employees was 18.029.The electric power consumption
per capito was 2700 KWh in 1990

At the end of 1991, particularly in 1992. the open aggression
against the Republic Bosnia and Herzegoviina started and the elechic
power system was systematically attacked. The whole system and ali
its sections, due to their important role for the life and existence of
people, became a significant strategic target in the conditions of war.
The special characteristics of the system and the vulnerability of its
transmission and distribution networks, ransformer facilities and the
electric power resources are seriously damaged by the war. The
consequences are frequent cut offs of the power supply for most
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distributivne dalekovodne mreZe, transformatorskih postrojenja i izvora
elektriéne energije za viijeme ratnih djelovania rezultiraju velikim
ostecenjima i prekidima napajanja veceq dijela potrosada, a ponekad i
cjelokupnih regija $to pretvara urbana naselja u logore bez osnovnih
uvjeta za Zivot

Od podetka rata do 30.06.1994.godine zbog direkinih posljedica
ratnih djelovanja ostecene su hidroelekirane dija je instalisana snaga
579 MW ili 14,5% ukupnih proizvednih kapaciteta, od dega su od
objekata na slobodnoj teritorij najveca ostecenja u HE Mostar (75 MW)
i HE Salakovac (210 MW). Do velikih oteéenja do$lo je i u TE Tuzla
(779 MW) koja je vide puta granalirana, a gadana je i raketama.

Stepen o$tecenja prenosne mrele najbolje ilustriraju podaci u
odnosu na stanje prije rata. Od 14 dalekovoda 400 kV nijedan nije u
pogonu. Od 32 dalekovoda 220 kV u pogonu je 12 delekoveda. Od 181
dalekovoda 110 kV u pogonu je 93. Svih 8 transformatorskih stanica
400/220/110 kV su van pogona i koriste se samo kao rasklopna
postrojenja za niZi naponski nivo. Od 9 transformatorskih stanica 220/
110 kV u pogonu su samo 4. Od 116 transformatorskih stanica 110/X
KV u pogonu je oko 70, od kojih su neke nakon ostecenja provizorno i
priviemeno sanirane, _

Podaci pokazuju da su o$teéenja prenosne mree velika na
cijelom podruéju Republike, a najveca razaranja su na podruéjima
Sarajeva i Mostara. Posebno tedka situadija je u gradovima GoraZde,
Srebrenica i Zepa, koji nemaju elektriénu energiju preko 25 mjesed.

Distributivna mreZa u opkoljenim gradovima, pogotovo nadzemna
mreZa je skoro potpuno uniStena, dok je kablovska djelimiéno stradala.
Uni$tena je javna rasvjeta, unisten i o3tecen je veliki broj
transformatorskih stanica, ne rade elektriéna telemjerenja i
telekomande, radio-veze su svedene na minimum, ostecen ili u
potpunosti unidten radni prostor, a od specifiénog voznog parka ostalo
je u voznom stanju samo nekoliko vozila.

UniStena je i moderna poslovna zgrada Elektropriviede BiH
sagradena 1980. godine i tom prikkom stradali su radio-relejni urédaj,
struéna kiteratura i drugi inventar.

Procjena direktnih ratnih $teta na objeklima i postrojenjima koja su
pod nadzorom Elekiropriviede Bosne i Hercegovine, s obzirom da su
ratna djelovanja na Sirem podruéju Republike jo§ uvijek u toku, vrsi se
na osnovu raspoloZivih informacija i grubih podataka za svaki
pojedinaéni objekat. Prema ovim preliminarnim i nepotpunim podacima
direktne Stete iznose oko 424 miliona DEM, od ¢ega 23,6% se odnosi
na $tete na gradevinskim objektima, 16% su $tete na opremi, 30% su
Stete na vodovima, 19,4% su $tete na trasnformatorskim stanicama i
razvodnim postrojenjima, 11% se odnosi na Stete javne rasvjete,
sredstva veze, informacione sisteme i transportna sredstva.

Po pojedinim elektroprivrednim djelatnostima direktna Steta je:

1. Proizvodnja 87,6 miliona DEM
2. Prijenos 60,8 miliona DEM
3. Distribucija 254,9 miliona DEM
4, Ostalo 20,7 mikona DEM
UKUPNO: 424,0 mikiona DEM

Indirekine $tete su procijenjene u iznosu od 454 miliona DEM i
cbuhvataju $tete zbog neostvarene proizvodnje i isporuka elektriéne
energije, trodkova provizorija, ednosno trodkova osposobljavanja
funkcioniranja elekiroenergetskog sistema bez konacnih rjeSenja, kao i
trokova kod potrodaca 2bog nestabiinog napajanja i loSeg kvaliteta
elektriéne energije.

Pored ovih troSkova indirekine $tete obuhvataju i $tete koje su
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consumers. Sometimes the whole regions are cut off from the power
sypply, turning the urban settlements into the camps deprived of the
existential minimum.

Since the begining war to June 30. 1994., due to the direct war
consequences, there are serious damages at HPP with their installed
capacity of 579 MW or 14,5% of the total generating facilies, Out of.
all units located at the free territory, the serious damages are on HPP
Mostar (75 MW) and HPP Salakovac (210 MW). TPP Tuzla (779 MW)?
is also seriously damaged due te frequent shelling and it even
missilles.

The scope of the damage of the transmission network can be
illustrated by the data referring to the state before the war. Out of-al- 14*
transmission knes of 400 kV, none is operating; out of alf 32 transmis-
sion lines of 220 kV just 12 are in function; and out of all 181
transmission fines of 110, just 93 are in their operative state: Ali-8 *
trarisformer stations of 400/220/110 kV are out of operalion at the *
moment they are used just as switching substations for lower voltage
level. There are 9 transfosmer stations of 220/110 kV and only four of *
them are in function. There aré* 116 transformer stations of 110/ kW
and-70 of them are now placed into operation! after their damages
were provisory and temporary sanated.

The data shows that the damage of the transmission network is
supstantial at the whole territory of the Republic, the regions of
Sarajevo and Mostar being most seriously damaged: The towns
GoraZde, Srebrenica and Zepa are faced with unbearable situation,
having no electric power supply for more than 25 months.

The distribution network in the besieged towns, particularly the
overhead lines, is almost completely destroyed*and the cibié fawori
is partially damagell, The public lighting is destroyed; a great number
of the transformer staions is either damaged or destroyed; the slectric
teleinstruments and telecommand: are out of operaliors; ridio *»
connections are to the minimum; working premisis are totally destroyed
and our complete specific motoor pool is left with only a few operative
vehicles,

The new administration building of Elektroprivreda of Bosnia and
Herzegovina, build in 1980. is destroyed and its radio-relay devices,
professional literature and other inventory are damaged.

The estimation of the direct war damage of the units and
installations under the supervision of Elektroprivreda of Bosna and
Herzegovina, considering the fact that the war casualties are still on at
the widerepublic area, is made on the basis of all available data and
uncertain information for each unit separately. According to these
preliminary and incomplete data, the direct damage amounts to some *
424 million DEM; 23,6% of this sum refers to the damage of the
buildings; 16% are the damage of equipment; 30% are the damage of
lines; 19,4% are the damage of transformer stalions and distribuion
installations; 11% are the damage of public lighting, connection
equipment, information system and transport means.

The selectric power industry activities has been exposed to the
following damages:

1. Generation 87,6 milion DEM
2. Transmission 60,8 milion DEM
3. Distribution 254,9 million DEM
4. Others 20,7 million DEM
TOTAL: 424,0 milion DEM

Indirect damage is estimated to some 454 million DEM, intluding
also the damage due to: the unrealized power generation and supply,
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nastale na opremi naro&ito kod termoenergetskih postrojenja zbog
dugotrajnih zastoja u nekontrolirancj atmosferi i korozionih procesa na
vitalnim dijelovima postrojenja. Osim toga, postrojenja koja su u
pogonu rade u oteZanim uvjetima, izioZena su brojnim termickim i

dinamidkim naprezanjima znatno vedim nego u normalnom pogonu.

Utvrdivanje ovih 3teta biti ¢e predmet posebnog elaboriranja na
&ijoj realizaciji otekujemo pomo¢ i angaZiranje stranih experata i
spacijalistitih insitucija putem tehnigke pomodi i stru¢nih konsultacija
u vezi:

- sagledavanja problematike dugotrajnog zastoja i posljedica na
opremu termoenergetskog postrojenja, :

- definiranja neophodnih mjera konzervacije,

- definiranja programa praéenja stanja opreme u periodu zastoja,

- prediaganjs metoda za utvrdivanje stanja materijala i opreme u
fazi priprema za pokretanje pogona,

- odredivanja iskustvene prognoze obima zamjene i popravke
elemenata opreme postrojenja i drugih tehnoloskih postupaka, nakon
dugotrajnog zastoja.

Znatan broj neophodnih ispitivanja nismo u mogucnosti realizirat
zbog nedostatka odgovarajucih mjernih uredaja i instrumenata
potrebnih za pracenije stanja materijala i opreme tokom zastoja i u fazi
pripreme za pogon. U tom smislu oekujemo pomo¢ elekiroprivrednih
preduzeca, proizvodaca opreme i strukovnih udruZenja.

Sigurno je da dosada$nja saznanja o visini ukupnih teta u izhosu
od 878 miliona DEM nisu konaéna i ona ¢e se mijenjati kada se
prikupe preciznija saznanja i pristupi neposrednoj sanaciji. Te promjene
ée biti znadajne s obzirom da se velikom broju objekata ne moZe prici
jer se nalaze u zoni ratnih djelovanja.

Elektroprivreda Bosne i Hercegovine pretrpila je Stetu koja se ne
moZe vrednovati novcem. To je gubitak 212 radnika, dok ih je 312
pavrijedenc od kojih je 206 teZe ranjeno. Mnogi od njih su poginuli il
teZe ranjeni popravijajuéi postrojenja i mreZe u zonama neposrednih
ratnih djelovanja.

Zahvaljujud takvim hrabrim ljudima proizvodnja elektriéne energije
u toku rata ni u jednom momentu nije u potpunost prestala.

provisorium costs,(namely the costs of the improvisations for the power
system operation without any final solutions), and the consumer costs
due to the unstable power supply and the bad electric power quality.

Beside the above costs, the indirect damage comprise the damage
off-thie equipmant of the thermo energy installations caused by a verys
lonig stoppage at the unconitrolled atmosphere and the corrosion®

«piacesses at the vital installation parts, Then, the operating installa-
tions function under difficult conditions, exposed to various thermic and
dynamic tensions higher than at normal operation.

The estimation of the damage will be a subject of an extra
elaborate, whose realization will be, hopefully, assisted by the engaged
foreign experts and special institutions through technical assistance
and professional consultations in the following:

- problematics of the long stoppage and the consequences at the
equipment of the thermo energy installations,

- definition of the necessary conservation measures,

- defined program of follow-up of the equipment state during the
stoppage period,

- proposition of the proper methods for the material and equipment
state esimation at the preparation phase for the operation startup.

- determining of the forecast, based on the experience, of the
scope of the necessary replacement and repairs of the installation and
other technological activities after the long stoppage.

A considerable number of the inevitable tests cannot be realized
due to the lack of appropriate measuring devices and instruments
necessary for the material and equipment state follow-up in the
stoppage period and at the function preparation phase. We expect the
assistance of the electric power industries, equipment producers and
professional associations in this field.

It is certain that actual information on the total damage amounting
to 878 million DEM is not final and it is to be changed after the precise
details are obtained and the direct rehabilitation started.The changes
will be significant regarding a very great number of the units located in
the war zones.

Elektroprivreda of Bosnia and Herzegovina suffered the damage
that cannot be expreessed in terms of many alone. That is the lost of
212 workers,and out of 312 wounded workers, 206 of them being
heavily injured. A considerable number of our workers have been either*
killad.or wounded while repairing the installations and networks located
in the zones of the direct war activities. *

Thanks to our brave workers, the elactric power generation has not
been completly stopped for single moment.

Sabaheta Sadikovié
President of the War Damage Evaiuation
Commission at the level of EP B&H

JEST AVAILABLE COPY
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RATNE STETE

HE SALAKOVAC Pustena u pogon 1980.g0dine, instalisana snaga 210 - Dircktne stete na objektu se procjenfjuju na oko 28,8 miliona DEM.
MW sa prosjecnom godiSnjom proizvodnjom 563 GWh. - Ocekuje se pomoc na sanacifi kao 1 ukljuftvanje experate u cilju

- Elektrana se nalazila duZe vrijeme u zoni ratnit djejstava { zbog razmjene iskustava kod sliénih ostecenja.

nemogucnosti napajanja vlastite polroinje 24.10.1993.godine je
potopljena i cjelokupna glavna oprema elektrane je pod vodom koja je
pomijedana sa regulacionim uljima, uljem za podmazivanje i hladenje
lezajeva.

Na slici se vide tragovi najveceg nivoa vode u strojari kofi je iznosio 83,5
mnv, odnosno 3 m tznad kote generatora.

. i
e v»m'vr’
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HPP SALAKOVAC Placed into
operation in 1980., installed
capacity 210 MW with the
approximate yearly generation of
563 GWh.

For a long period the hydro power
plant was at the zone od the direct
war casualties and as its auxiliary
consumption was not supplied, and
since October 24, 1993. the plant
with its main equipment is under
the water, mixed with the oils for
regulation, greasing and bearing
cooling.

- Direct damages are estimated to
some 28,8 million DEM.

~ The help of the engaged foreign
experts is expected for the
exchange of the

the experience after the similar
damages,

The pictures have the traces of the
highest water level at the engine
room of 83,5 msl, namely 3m over
the generator point.

BEST AVAILABLE COPY 9 C(
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TE TUZLA je ukupne instalisane snage 779 MW.

- Elektrana fe viSe puta raketirana projektilima velike razorne moci zbog
Fega su nastale veltke materijalne Stete na gradevinskim objektima,
postrojenfima i opremi na mjestu i u pravcima djelovanja eksplozife.

- Osteden objekat dekarbonizacife 2x700 m’/h.

- Ogtecen objekat demineralizacije 5x90 mifh.

- Na pogonskim objektima bloka IV (200 MW) i bloka V (215 MW)
oStedeno je preko 95% fasadnog stakla t hidroizolacija obfekata.

- Direktne Stete na objektima se procjenjuju na oko 20 miliona DEM.

- Ocekuje se pomoc na sanaciji objekata kao i ukljuéivanje experata u cilju
razmjene iskustava i sagledavanja problematike dugotrajnih zastoja i
posljedica na opremu termoelektrana, posebno u uvjetima nedostatka
neophodnih repromaterijala za vrienje kvalitetne konzervacije.

TPP TUZLA with its total installed capacity of 779 MW.

- The thermo power plant is shot by heavy projectiles many times, ant the
result are serious material at the buildings, installations and »
equipment on the spot and at the dieections of the weapon explosion.

- Decarbonization unit 2x700 mfh is damaged.

- Demineralization unit 5x90 n®fh is damnaged.

- At the operating installations of Block IV (200 MW) and Block V (215
MW), more than 95% of the fasade glasses and the unit hydroinsulation
are damaged. :

- Direct damages at the unils are estimated to some 20 million DEM.

- The help of the engaged foreign experts is expected for the experience
exchange and for the solution of the long stoppage problematics and
consequences at the TPP equipment, particularly under the conditions
with no repromalerials necessary for the qualitative conservation,

BEST AVAILABLE COPY
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TRANSFORMATORSKA STANICA 110/35/10 kV Maglaj
Opéina Maglaj
Odvodna polje 110 kV za Dobof

Procenat odtecenja transformatorske stanice je 10%.

Direktna 3teta se procjenjuje u iznosu od 200.000 DEM.

Od ukupno 31 transformatorske stanice 110{X kV instalisane snage
1385 MVA koje se nalaze na slobodnom teritoriju i pod kontrolom Armije
Republike Bosne i Hercegovine van pogona je 858 MVA instalisane
snage 11 62%.

Prema nepotpunim podacima direkine Stete na transformatorskim
stanicama ovog naponskog nivoa ukljucufuéi i razvodna posircjenja
procjenjuju se na oko 17,5 miliona DEM.

TRANSFORMER STATION 110/35/10 kV Maglaj
The area of the town Maglaj
Switchgear bay 110 kV Doboj

Percentage of the damages at the transformer station is 10%.

The estimated direct damages are some 200.000 DEM.

Out of all 31 transformer stations of 110/X kV wiih the installed capacity
of 1385 MVA, located at the free territory and under the control of the
Republic B&H Army, there is 858 MVA out of operation, or 62%.

The unsufficient information speak about the damages at TS of this

voltage level, including the switchgears to some estimation of 17,5
million DEM.

DELEKOVOD 400 kV Tuzla-Banja Luka

Mjesto Miljanovci (LonZari) - Sire podruse opéine Tefanj

Dalekovod ostecen u dugini od 10 km, sruseno je 20 Zeliéne konstrukcije i
4 tona Al-Fe uZeta.

Direkina Stcta se procjenjufe u iznosu od 3 miliona DEM.

Od 196 km dalekovoda 400 kV kofi se nalaze na slobodnom teritoriju i pod
kontrolom Armije Republike Bosne ¢ Hercegovine nijedan nije u pogonu.
UniSleno je 25 km, oSteceno je 50 km i srudeno je 79 tona Zelidne

konstrukcije sa 100 t Al-Fe uZeta. Prema nepotpunim podacima direktna
Steta se procjenjuje na 7 5 miliona DEM.

TRANSMISSION LINE 400 kV Tuzla-Banja Luka

Section Miljanovci (Londari) - Wider area of the town Tedanj.

TL is damaged at the length of 10 km, 20 tons of the steel consiruction are
knocked and 4 tons of ACSR ropes are fallen.

Direct damages are estimated to some 3 million DEM,

ut of 196 km of TL 400 kV placed at the free territory and under the
control of the B&H Army none is in operation. There are 25 km
destroyed, 50 km damaged and 79 tons of steel constructions with 100
tons of ACSR ropes are knocked. According lo the unsuffincient
information, the direct damages are estimated to 7,5 million DEM.

A\



DALEKOVOD 110 kV Zenica 1 -
Zavidovidi

Mjesto KriZ, brdo Bilja&ici - Sire podrudfe
opéine Zavidovici

Dalekovod o3tecen na 12 mjesta u dugini od
3 km, sruseno fe 15 tona Eelicne konstrukcife
19 tona AL-Fe uZeta. Direkina Steta na
ovom dalekovodu se procjenjuje u iznosu od
360.000 DEM.

Od ukupno 651 km, od, 73 dalekovod,
110 kV, koji se nalazi na slobodnoj teritoriji
u pogonu je 35. Unisteno je 105 km,
o3feceno je 250 km, sruseno je 189t Eelicne
konstrukcife sa 200 tona Al-Fe uZeta. Prema
nepotpunim podacima direkina Steta na
vodovima 110 kV se procjenjuje u iznosu od
13,47 DEM.

TRANSMISSION LINE 110 kV Zenica 1
- Zavidovid
Place KriZ, hill Biljacici - wider area of the
town Zavidovidi
TL is damaged at 12 points at the length of
3 km, 15 tons of the steel construction are
knocked and 9 tons of ACSR conductors are
fallen. Direct damages at this TL are

l estimaied to the amount of 360.000 DEM.
Out of total 651 km, namely 73 TL of 110
kV located at the free territory, just 36 TL
are in function. 105 km of TL is destroyed,
250 kan is damaged, 189 tons of the steel
construction are knocked with 200 tons of
broken ACSR ropes. According to the

I unsufficient information, direct damages at
million DEM.

W WAA ES .

the 110 kV lines are estimated to 13 47
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DALEKOVOD 2x110 kV HE Jablanica - Mostar 1
Mjesto Prigradani - 3ire podruife grada Mostara

DuZina ostecenja 12 km, srudeno fe 10 tona Zelitne
konstrukcije i 50 tona Al-Fe uZeta, Direkina 3teta na ovomt
dalekovodu se procjenjufe u iznosu od 1,8 miliona DEM.

TRANSMISSION LINE 25110 kV Jablanica - Mostar 1
Place Prigradjani - Wider area of the town Mostar

The length of the damages at TL is 12 km, 10 tons of the
steel construction and 50 tons of ACSR ropes are knocked.
Direct damages at this TL are estimated to the amount of
1,8 million QEM.

3
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DALEKOVOD 220 kV Tuzla - Zenica 2

Mjesto Pribitoviéi - Sire podrudje opéine Banovici

Dalekovod unidten u duZini 4 km, o3teceno je 10 km, srudeno je 80 tona
Gelicne konstrukeife i 20 tona Al - Fe uzeta. Direkina Steta na ovom
dalekovodu se procjenjuje u iznosu 800.000 DEM.

Od ukupno 375 km, odnosno 17 dalekoveda 220 kV koji se nalaze fednim
difelom ria slobodnom teritoriju u pogonu je 10, od dega se 4 koriste na

niZem naponskom nivou, Unidteno je 19,5 km, oSteceno je 40 km, sruseno
je 124 t Celitne konstrukcije i 60 tona uZeta, Prema nepotpunim podacima

direkina Stela na vodovima 220 kV se procjenjuje u iznosu od 3,9 miliona
DEM.

TRANSMISSION LINE 220 kV Tuzla - Zenica 2
Section Pribitovici - Wider area of the town Banoviéi

TL is destroyed at the length of 4 ki, damaged at the length of 10 km, 80
tons of the steel construction are knocked and 20 tons of ACSR ropes are
fallen. Direct damages at this TL are estimated to 800.000 DEM.

Out of total 375 kmn, namely out of 17 TL of 220 kV partly located at the
free territory, just 10 TL are in function, where 4 TL function at the lower
voltage level 19,5 km of TL are destroyed, 40 km are damaged, 124 tons of
the steel construction are knocked and 60 tons of the conductors are fallen.
According o the unsufficient data the direct damages at 220 kV
conductors are estimated to 3,9 million DEM.

PREMOSTENJE DV 2x110 kV Jablanica-Mostar i DV
35 kV HE Grabovica - Mostar

Za obezbjedenje minimalnih tj humanitarnih potreba-
polrosala elektrifnom energijom vrsene su razne
improvizacije, premotavanjem neostecenog dijela mreza
viSeg naponskog nivoa i njenim povezivanjem sa mreZom
niZeg napona.

U tu svrhu 70 km vodova 400 kV, 120 km vodova 220 kV
79 kmn vodova 110 kV koristi se na nifem naponskom nivou.

CONNECTIONS of TL 2x110 kV Jablanica - Mostar
and TL 35 kV HPP Grabovica - Mostar

Various improvizations, connections of the healthy network
sections of the higher voltage level with the network of the
lower voltage were performed answering the minimal
humanitarian demands of the electric power consumers.

At the moment 70 km of 400 kV lines, 120 km of 220 kV and

79 kan of 110 kV lincs arc in operation at the lower voltage
level.

15



OPCINA GORNJI VAKUF - stub javne rasvjete
Sreanjenaponska { niskonaponska mreZa su potpuno
unistene. )

Direkine Stete na objektima " Elektrodistribucije” Zenica
kojim pripadaju i obfekti na-opéini Gornfi Vakuf
procjenjuju se u iznosu 31,65 miliona DEM.

«rea of GORNJI VAKUF - public lighting pole
MV and LV networks are totally destroyed.

Direct damages at the unils of the electric power
distribution in Zenica, together with the units
located at the Gornji Vakuf area are estimated to the
amount of 31,65 million DEM.

i

TRANSFORMATORSKA STANICA 110/35/10 kv Maglaj
Opcina Maglaj

Izlazni portalni stub 110 kV

Odvodno polje Zavidovid

TRANSFORMER STATION 110/35/10 kV Maglaj
Th* area of the town Maglaj

Exiting portal tower 110 kV

Switchgear bay Zavidovici

BEST AVAILABLE COFY
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POSLOVNA ZGRADA
"ELEKTRODISTRIBUCIJE" MOSTAR
Bazdarnica

Procjena ratne Stete je u toku.

l ADMINISTRATION BUILDING OF
"ELEKTRODISTRIBUCIJA" MOSTAR
Calibratation room
The war damage estimations are under
way.

l BEST AVAILABLE copy 17
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TRANSFORMATORSKA STANICA 35/10
kV Bijelo polje

Mjesto Bijelo polje - Sire podrudje opcine Mostar
U Mostaru na lijevoj obali Neretve skoro u
polpunosti fe unitena srednjenaponska 1
niskonaponska mreZa. Procfena Stete je u toku.

- LA '

TRANSFORMER STATION 35/10 kV Bifelo
polje

Place Bijelo polje - Wider area of the town Mostar
In Mostar, at the left bank of the river Neretva,
MV.and LV networks are almost

completely desiroyed . The damage estimations are
under the way.

18
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TRANSFORMATORSKA STANICA 10/0,4 kV, 250
KVA, :

Mjesto Hrasnica - Sire podrulje grada Sarajeva

U gradu Sarajevu o$teceno je preko 300 transformatorskih
stanica 10/0,4 kV.

Direkina Steta na transformatorskim stanicama srednjeg i
niskog napona u Sarajevu se procjenjuje u iznosu 16,5
miliona DEM.

TRANSFORMER STATION 10/0,4 kV, 250 KVA,
Place Hrasnica - Wider area of the town Sarajevo

In Sarajevo over 300 transformer stations of 10/0,4 kV
are damaged.

Direct damages at TS of MV and LV located in Sarajevo
sre estimated to the amount of 16,5 million DEM.

Vil WA

W
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Proposed USAID-Funded Energy Assistance to the Republic of
Bosnia-Herzegovina

Summary

USAID's energy assistance to Bosnia will be designed to meet the
following objectives:

1) cContribute to the urgent task of restoring electric power to
communities and businesses as soon as possible, by providing
financial support and equipment for reconstruction of municipal
energy infrastructure;

2) Assist the Bosnian electric power sector to identify least-
cost solutions to supplying the energy needs of a modern market
econony;

3) Promote reunification and reconciliation within Bosnia as
well as economic efficiency through reintegration of the
component parts of the Bosnian electrical system and its
organizations;

4) Assist local government organizations to establish
transparent and participatory community development procedures
through development and implementation of reconstruction
projects.

The program will have three major components:

1) Support for repairs and equipment for local and regional
electricity distribution systems in selected regions ($5-10
million from the budget for municipal rehabilitation);

2) A comprehensive Joint Electric Power Alternatives Study
covering all parts of the Republic of Bosnia & Herzegovina, to
include alternative demand scenarios, least-cost supply options,
strategies for restructuring/ privatization, environmental
improvement, promotion of investment in private power, linkages
to other systems in the Balkan region, as well as pre-feasibility
analyses of the most promising supply projects ($1 million); and

3) Targeted technical assistance, training, exchanges and
partnerships to strengthen electric power institutions and
personnel, and to develop legal and regulatory reforms ($2
million).

Program Description

1. Repairs and Equipment ($5-10 million funded under the
Municipal Rehabilitation Program)

The Bosnian electric power system has suffered extensive damage
during the war, due both to deliberate destruction and to
interruption of maintenance. The World Bank and the European



Bank for Reconstruction and Development have identified repair
and reconstruction needs of the Federation amounting to $330
million over three years, of which nearly half is needed in the
first year to restore minimum levels of service to the Bosnian
people. Officials of the Bosnian electric company serving
predominantly Bosniak areas (one of three companies formed
through the regional disaggregation of the national electric
utility during the war) believes this estimate to be
significantly too low. Estimates for the Republic of Srpska have
not been developed.

The major capital requirements for overall reconstruction of the
electric power sector are expected to be met primarily by the
Banks, but USAID assistance is needed to help jump-start the
program at key points through the provision of commodities and
assistance with repair of local system components. USAID will
concentrate on the transmission and distribution systems,
particularly the latter, in selected cantons coinciding with the
regional focus of our municipal rehabilitation program. Repairs
to the overall distribution system will require nearly half the
total system investment, but USAID's contribution, mostly in
equipment, will amount to only $5-10 million, depending on the
availability of funds.

Candidate regions include the following:

Tuzla: Predominantly Bosniak, but close to Serb demarcation
line; site of major thermal power plant and coal mine, and
location of the major concentration of U.S. troops;

Zenica/Kakanj: Predominantly Bosniak, site of major thermal
power plant and coal mine, and location of U.S. troops;

Sarajevo: Multi-ethnic population center and site of major
damages in distribution system;

Middle Bosnia: Several multi-ethnic communities and site of
major damage and initial USAID-sponsored reconciliation efforts;

Mostar: Divided city of Croat and Bosniak communities, but also
site of significant EU-funded infrastructure reconstruction
activities and U.K. troop deployment;

A Srpska area to be determined (possibly Banja Luca), if feasible
and consistent with U.S. policy.

It should be noted that the above areas are currently served by
three different electric utilities, as a result of the breakup of
the nationwide company, Elektroprivreda Bosnia & Herzegovina
(EPBiH), along ethnic lines. EPBiH now serves predominantly
Bosniak (Muslim) areas, while Elektroprivreda Herzeg-Bosna covers
Croat areas and a third entity, Elektroprenos, covers the

Republic of Srpska.
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For emergency distribution repairs, it is likely that for the
most part donors will need to work with these entities
separately, although every effort should be made to promote their
early reintegration. It is clear that least-cost solutions to
electric supply needs for the future require reintegration of the
nationwide system.

Lack of sufficient generating capacity and fuel during the war
led to widespread electricity outages, unreliable supply and
rationing by rolling blackout, which require repeated switching
of circuits in and out of service. This excessive switching has
led to damage and failure of much of the medium voltage switching
equipment (10 kv circuit breakers), as well as cable failure due
to intermittent overvoltages caused by the switching.
Transmission line towers were also the frequent target of
shelling, since their destruction could take a whole line out of
service and cut electricity supply to targeted populations.

Following is a list of typical projects needed to restore
essential service to both household and industrial consumers:

Tuzla-Zenica 220 kv Transmission Line: This line links two
important population centers and power plants. It must be
completed early to allow improved system reliability in the
Zenica area and to enable stable system operation with both Tuzla
and Zenica coal-fired power plants on line.

Tuzla Distribution System: The 10 kv overhead system in this
area has been extensively destroyed. While the 10 kv cable
network in town is relatively intact, the overhead lines are
needed to restore service to the outlying villages in the area.

Zenica Distribution System: The situation in Zenica is similar
to Tuzla. The 10 kv overhead system must be restored to bring
service to the surrounding villages.

Sarajevo Distribution System: The Sarajevo system received more
damage (and more publicity) than any other major population
center in Bosnia. Eight of the nine lines serving the city were
cut off, with the one remaining line operating unreliably. The
complete lack of maintenance, direct wartime damage to
facilities, and severe stress on the equipment in service due to
extreme operating conditions have left the city vulnerable to
massive system failure. The 10 kv and 400 volt facilities in the
city, and the 110 kv lines feeding the city, are in urgent need
of replacement or repair.

Banja Luca: In the event that community rehabilitation becomes
possible in Serb areas, Banja Luca is a candidate for high-
priority attention. This area of Bosnia was underdeveloped
before the war, and had only a sparse electrical network to begin
with. The damaged facilities here provide an opportunity both to
restore essential service and to rationalize line routes and

service territory.
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USAID's Role

USAID's primary role in the reconstruction of these key
distribution facilities will be to help selected cantons to
import the necessary equipment. The Bosnian utilities enjoy a
high level of technical competence and should be able to carry
out the necessary repairs themselves. Ordinary labor should not
be a problem, particularly as the Bosnian Army demobilizes. Loss
of technical staff due to the conflict has been a significant
problem, however. The value of the equipment will be enhanced
with a modest level of technical assistance in the areas of
distribution system design, construction and equipment standards,
and some funds will be reserved for that purpose. In general,
however, it is expected that the Bosnians will carry on with the
direct repairs on receipt of the equipment.

Equipment

Before the war, Bosnia supplied most transmission and
distribution equipment from factories in Bosnia and other parts
of Yugoslavia. It has not yet been possible to determine if or
when these factories can resume their production of electrical
equipment. Because of this, emergency imports of equipment
should be provided immediately. Because the needed equipment is
standard throughout the system, it is not necessary to wait for
firm decisions about the location at which it will be used before
beginning procurement, although ever effort should be made to
complete such decisions before the equipment arrives in country.

The required equipment includes:

10 kv and 400 volt overhead line and cable;
220 and 110 kv circuit breakers;

220 and 110 kv line conductor and towers;
instrument transformers;

110 kv/10 kv substation transformers;

400 volt distribution transformers;

station and line insulators;

disconnect switches and fused disconnects;
220 and 110 kv and 10 kv surge arresters; and
bus work, tools and vehicles.

X% ¥ O N X X ¥ ¥ ¥

Financing for these items would be provided from the balance-of-
payments support to the central government envisioned for the
municipal rehabilitation program. The municipalities responsible
for the local distribution systems will receive block grants from
the central government for these reconstruction projects, as for
those is other sectors of municipal infrastructure. Host-country
procurement would be used, with normal oversight and audit
requirements. U.S. source and origin requirements would apply
unless waived.



2. Bosnian Joint Electric Power Alternatives Study ($1 million)

USAID is well-equipped with immediate access to the expertise
needed to undertake an analysis of Bosnia's future electric power
supply options, a prerequisite to decision-making on major
investment projects. This study, while focused on the medium
term, is an urgent priority because it is closely tied to current
decisions about renovation of existing power plants,
modernization or closure of related coal mines, negotiation of
long-term gas supply contracts with Russia and other potential
suppliers, and restarting or closure of major industries that
comprise a major share of electricity demand in normal times.

It is very clear that technical and economic efficiency and full
power access for all communities can best be achieved through
reintegration of the three electric power entities into a unified
grid under a single control center capable of accessing all fuel
sources, generating capacity and transmission lines in Bosnia &
Herzegovina. Thus this study has the potential to foster early
technical cooperation among the three ethnic communities, if
staff of all three utilities can be included in the work of the
study with a view toward eventual institutional and system
reintegration.

Experience with a comparable study in Russia demonstrates the
value of a fully collaborative approach, using joint U.S.-client
country teams at every step. By gaining hands-on experience
supported by technical assistance and training in methodologies
such as least-cost analysis and optimization modelling, the users
of the study will "own" both the process and the results far more
readily than if presented with a turnkey study.

Terms of reference
The study would include analyses of the following:

* Alternative demand scenarios;

Alternative fuel sources and generation technologies for new
capacity investments;

Import and export of power;

Potential supply contribution of private power producers;
Development of restructuring plan for Elektroprivreda;
Pre-feasibility analyses of leading projects appropriate for
foreign investment (to be conducted under auspices of TDA);
* Cost-effective strategies for environmental improvement.

*

* % ¥ %

Work on this study could begin immediately, using ENI/EEUD's
existing contracts and budget for energy assistance in Eastern
Europe, with further allocation of funds from the Large
Infrastructure line item of the Bosnia assistance budget.



3. Institution-building and Legal/Regqulatory Reform ($2 million)

Training and Exchanges: To become an economically efficient
supplier of electric power to a modern market economy, the
Bosnian utility needs to build a cadre of staff who are well-
versed in such methodologies as:

Pricing theory and practice (tariff design);

Load forecasting;

Private power purchase;

Investment project preparation;

Legal/regulatory requirements for electric power in a
competitive environment;

Accounting, billing and collection;

Environmental regulation and market approaches to pollution
reduction.

* % ¥ ¥ ¥

* ¥

Most such training should take place within Bosnia. Initial
reconnaissance indicates that the Institute of Electroenergetics
might be a suitable institution to provide such training with
technical assistance in the development of curriculum, initial
training of trainers and one or two initial cycles of the
training programs.

It would also be very useful to provide Bosnian utility and
energy ministry staff -- particularly those who will be involved
in the Bosnian Joint Electric Power Alternatives Study (BJEPAS) -
- with exposure to the operations of U.S. electric utilities,
through either the Utility Partnerships program of USEA or
through utility consultancies under ENI's energy contracts.
These mechanisms can support short-term study tours, technical
training programs and internships in the U.S. It may also be
appropriate to offer study tours on specific topics in other
Central European countries with more market-oriented electric
power operations, such as Poland, Czech Republic or Hungary.

Institutional Development: Bosnia will require an independent
regulatory commission for electric power. The commission would
assume responsibility for setting rates instead of the Ministry
of Energy, using economic principles including long-range
marginal cost, moving fairly rapidly to a tariff structure that
would place Elektroprivreda on a sound financial footing and make
provision for future investment. USAID will provide technical
assistance in drafting the enabling law for the commission and in
making the commission operational.

Assistance will also be provided in drafting additional energy
legislation such as provision to authorize purchase power from
private producers or direct private foreign investment in
electric power.

Pamela Baldwin and Charles Smith
Sarajevo
December 11, 1995
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U.S. AGENCY FOR INTERNATIONAL DEVELOPMENT

R AMERICAN EMBASSY SARAJEVO .
%>~  BOSNIA AND HERZEGOVINA
T

Sargjevo, Alipasina 43, tel: x« 38771659743, fax:x« 387-71659-722

WELCOME TO SARAJEVO
Ambassador: John Menzies
Mission Director: Craig Buck (Actg)

USAID Telephone Numbers: 659-969, 659-743, 445-700

USAID Address: American Embassy Sarajevo
Alipasina 43

Embassy Telephone Numbers: 659-969, 659-743, 445-700

Embassy Address: Alipasina 43
: Sarajevo

Doctors (English speaking): There is no private medical practice in
Sarajevo. However, Srdan Gornjakovié¢, MD,

can be contacted for assistance at an
tme

but he can also be contacted at Clinical
Center “KoSevo” phone 663611, ext. 758.

Hospitals: Medical Center “Kodevo”
telephone: 663611

General Hospital “Drzavna bolnica”
ielenhicne: €84-724

Hospital for Pulmonary Diseases
“Podhrastovi”
telephone: 535-344

UN Hospital
telephone: 460611, ext. 5521



Dentists:

First Aid:
UN Airport:

Hotels:

Taxis:

~ Banks:

Mirsad Tokic

La Benevolencija 14
telephone: 643-182
home: 445-815

telephone: 611-111
telephone: 460611, ext. 5802

Holiday Inn

telephone: 664-273

telefax: 663-862

Address: Zmaja od Bosne 6A

Bosnia
telephone: 471-251
Address: Kulovica 9

No radio taxi service is available in
Sarajevo but hotel receptionists can be
asked to call a taxi

Banks that are recommended for
exchange of US Dollars to German
Marks are:

- BH Banka
- SAAB Banka
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behind events to try and destabilise the oil deal.

Aliyev reacted quickly to the threat to his year-
old regime and by Azeri standards the “coup” was a
small affair. Importantly Aliyev has declined to
blame Moscow instead citing “dirty forces™ within
the Azeri regime. Indeed one theory was that Aliyev
had orchestrated the whole affair in order to clamp
down on internal opposition and ensure the deal
with the consortium is ratified by parliament.

While all this was going on Russia was trying to
clarify exactly where it stood on the signing follow-
ing the negative response from the foreign ministry
last month. The foreign ministry refused to recog-
nise the deal but has not indicated that it will try and
block it. One Azeri official described events as a
game which will not affect the deal. Indeed the
Russians have begun to focus on future events and
officials have indicated that Russia backed the idea
of setting up a committee to monitor the develop-
ment of natural resources around the Caspian.

Speaking as talks on joint development of
resources around the sea started in Moscow,
Peshkov said the idea of a committee was proposed
two years ago by Iran, which until the collapse of
the Soviet Union in 1991 shared the sea only with
Russia. However, the new states suspect Moscow’s
proposal for a regional committee masks a desire for
more control of the sea itself.

They want to delay discussing questions of
cooperation until they have mapped out each
country’s legal share of the sea and safeguarded
their own rights. “Before talking of any collabora-
tion in resource development, we have to determine
what the Caspian Sea really is,” Azerbaijan’s deputy
foreign minister Araz Azimov said. “This is a deli-
cate issue and we must be careful not to force the
pace,” he added.

He stressed that Azerbaijan was not opposed to
collaboration altogether, but ruled out giving Russia
any new leverage in economic decision-making.
“For the moment it must be limited to such fields as
environment policy,” he said. Russia’s view is that
each country should claim fishing rights only over a
10-mile-deep stretch of the Caspian rim, but that the
whole central sector should be commonly held.

This would give Russia more access to the sea’s
fishing, caviar and mineral wealth. Other states
prefer the idea of dividing the sea into wedges called
“closed water reservoirs” which each country would
administer individually. Azimov said setting up the
regional body would lead to dividing the sea in the
way Russia wants. Whatever the outcome it is clear
that it will be some time before another mega-
Caspian deal will be signed and when it is, it is
equally clear that Russia expects to have more than
the 10% stake held by Lukoil in the Azeri fields.
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Bosnia begins assessing
damage with EU help

A mere 5-10 km cuts off the Tuzla region, Bosnia-
Hercegovina’s (BH) most important industrial basin,
from direct access to free Croatian territory to the
north and the rest of the world. But this stretch, the
rcko corridor’ is also strategically vital to the
Serbian side for supplying its forces and people in
northern and western BH and most of the occupied
areas of Croatia,

It has consequently been hotly-contested unre-
lentingly for the past two years and more. Military
strategists on all sides see it as potentially the site of
the biggest conflict in the war in BH, and its most
deadly in view of the highly sensitive chlorine-based
industries in the hinterland.

So when a 60-man delegation headed out of
Tuzla in mid-September on its first major economic
mission since the war started in 1992 it packed into
buses and travelled south to the Adriatic coast, and
then swung back up north to reach the Croatian
capital Zagreb and then Ljubljana in Slovenia.
Instead of the prewar 3-4 hours, the trip to Ljubljana
took an exhausting 24 hours, the President of the
Tuzla Chamber of Commerce Imsir Imsirovic, told
EEE in Ljubljana.

Before the war started Tuzla generated an esti-
mated 25% of BH GDP. Now, its greatest problem,
after active defence, is logistics rather than war
damage. The region’s heartland has escaped any
major battles or attacks by the opposing Serb forces,
so that its industrial capacities are largely intact but
generally unable to operate because of lack of
energy, feedstocks or basic spare parts and equip-
ment. Imsirovic reports that the Soda So salt mines
and the Chlor-Alkaline Chemical Complex are oper-
ating at conservation levels but are undamaged, sim-
ilarly the Lukavac cokery, the many food-processing
and metal-working factories.

There has been no serious war damage to the
Titovi Rudnici, Banovci, lignite and brown coal
mines. This complex of pit and new open-cast mines
produced over 9mt/yr before the war. They fed the
nearby 300 MW Tuzla electricity station, as well as
other stations and customers throughout the former-
Yugoslavia. At present the electricity station is oper-
ating at about 20% of capacity solely because of
inadequate coal deliveries. The coal mines in turn
are short of production materials and spare parts.

A major drive has been mounted to get urgent
deliveries of these either as donations or on long-
term counter-trade arrangements. In particular, the
BH government in Sarajevo is proposing to restart
traditional electricity deliveries to the Croatian and




Slovenian utilities. In early summer this year it
placed all mining and energy capacities, and
defence-related industries, on a wartime regime
under its central control.

Imsirovic reports that transmission lines to take
electricity southwards from Tuzla and across into
Croatia at the interconnection with Dalmatia are
already operational. Recently, the Ram hydroelectric
station on the upper Neretva was recommissioned
and began exports to Croatia along this line. Now
‘packet negotiations’ are under way with the utilities
in Slovenia to restart power supplies there as well.

The electricity sector is considered to be BH’s
biggest export hope, the sector that can be revived
and start eamning the fastest. The greatest part of war
damage has been to the transmission and distribution
system. At the end of 1993 this damage (on govern-
ment-held territory) was roughly estimated at
DM300m, and the great majority of hydroelectric
and thermal electric stations have so far come
through without serious damage.

On the other hand, domestic demand is very
truncated. In 1993 it is officially estimated, on
scanty and hence not very reliable information, that
industry was operating at a mere 4% of prewar
levels, and 1993 GDP was about $1-1.5bn compared
to between $8.5-9bn in the last relatively normal
year, 1989,

Attempts to revive Mostar

Two particular areas were earmarked as international
protectorates for a practical start in bringing BH
back to life: the besieged Sarajevo, the prewar BH
capital city, and the municipality of Mostar.

Mostar was a growing industrial centre in south-
ern central BH straddling the swift, deep Neretva
river until it was air-bombed by the Yugoslav
People’s Army in 1991, and subsequently shelled by
changing sets of ‘defenders’ on different banks for
the next 2-3 years. Today it is a divided Croat-
Moslem city of rubble and ruin piled high with
unexploded grenades, mines and sundry munitions.
Metre-for-metre war damage in Mostar is higher
than in Sarajevo, Spanish UNPROFOR peace-
keepers told EEE,

But it is also the EU’s first-ever ‘administered
city’. Under a Memorandum of Agreement with
several ‘receiving parties’ administration of the
municipality (or up to the active confrontation line
with the Serbian forces, only 6km away in places)
has been entrusted for the next two years to former
mayor of Bremen, Hans Koschnik and a mixed staff
of EU advisors and local department directors. The
EU has approved a Ecu60m budget, and sent a first
tranche of Ecu20m, for a two-year programme of
reconstruction and ethnic reconciliation.,

Reinhard Giesen, Administrative Head of the EU
Administration (EUA) which has established its
headquarters in the repaired and refurbished Ero
Hotel (tel/fx 387/88 311 024), confesses that the past
two months have mostly been spent on maintaining
the peace and a dialogue between the Moslems on
the east and the Croats on the west bank. Only the
most basic emergency repairs have so far been
tackled, like stringing a couple of 10 kv lines across
to the east bank and most importantly, building a
road bridge to link up the two parts of the old town.

Policy choices remain open

Project planning is only getting under way, no
master reconstruction plan has yet been drawn up
and policy choices are still fairly open. For now
though a decision has been made to rely maximally
on national EU-member aid organisations and the 60
or so NGOs already present in getting ground-level
emergency repairs organised. Germany’s TWH
(federal Agency for Technical Relief), the UK’s
ODA, the Danish Refugees, Spain’s Without
Frontiers, the International Rescue Committee from
the US, etc, have all set up will be called for sizeable
projects through the usual EU channels, Giesen told
EEE, but a lot of the contracting will be on-the-spot.
Policy will be to maximise local inputs, which of
course will mostly mean labour and skills. Home
reconstruction for example will be geared to secur-
ing materials and providing backup to home-owners
doing their own repairs.

The ODA, which now has five field engineers
posted in major BH cities (Tuzla, Zenica, Sarajevo,
Gomji Vakuf and Mostar) and a procurement office
in Split (Tel: 385/58 894 009), has been handling the
emergency energy repairs. ODA’s Tom Connally
(Tel/Fax: 387/88 642 474) has been around since
early April and already has a long list of urgent elec-
tricity jobs. He is presently overseeing repair and
rehaul of 16 electricity maintenance vehicles includ-
ing cherry-pickers; a 10-04 kv electricity grid and
transformer station on the west bank; repairs to the
hospital electrical system — and he could do with
spare parts or replacements. Once a job is diagnosed,
materials are requested from Procurement in Split.

High on the ODA list next is taking the 110 kv
lines across to the east bank and generally getting
more power into what was a well-developed fully
integrated city system before by multiplying distri-
bution lines. Jobs on his emergency agenda: on the
West bank - repair or replacing 10-15 transformers
of 50-1000 kV (estimated cost DM50,000
minimum); repair and replacement of 10 kV under-
ground cable (DM300,000) and 10kV and 35 kV
overhead cables (over DM1m); repairs to the low
voltage underground (DM50,000) and overhead
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grids (DM150,000) and replacing some 40-50 10-
0.4 kV transformers (DM220,000) (and probably
about 350 in all in the end). On the east bank he has
already identified: repair of the Opine and Zalik
transformers (DM300,000) and repairs to the grid
(DM16m).

The status has yet to be diagnosed of the five
upstream hydro stations, of which three are damaged
but producing and two are down and appear to be
seriously damaged, like the major Cula and Rastani
switch-yards.

Russian marketplace hots up

It has been a busy month in the internal Russian oil
scene with more hectic trading of shares and the
unveiling of new means for firms to sell shares.
However, the focus of much activity this month has
been the latest issue of shares in Surgutneftegaz
which is in the process of issuing 282.06m shares at
a face value of R1,000 each. _

The offer is the third by the vertically-integrated
firm but was only advertised locally from 1 October.
Deputy manager for privatisation Vladimir Gribanov
said the issue had been registered with the local
finance and tax committee for Khanty-Mansiisk dis-
trict. Surgutneftegaz is simultaneously revaluing its
capital, giving existing shareholders 64 new R1,000
shares for every R1,000 share held previously. These
shares have been redenominated from an original
R250 face value. This involves the issue of a
massive 3.79bn ordinary shares and 1.26bn pre-
ferred shares, Gribanov said.

Before these issues, Surgutneftegaz had a share
capital of only R14.7bn, comprising 58.8m ordinary
shares with a face value of R250. Financial consul-
tants AK&M, who track the share prices of 1,300
Russian companies, said these existing shares were
quoted at R45,971 bid and R87,413 offer recently.

(il shares have been among the most dynamic
on the emerging Russian stock market this summer,
although many have fallen sharply from recent highs
over the last week. Yet it is clear that shares in the
oil firms are in high demand generally. Shares in
Yuganskneftegaz have increased in value from $1.10
when they were issued in January last to $57.50
towards the end of September. Shares in other com-
panies such as Lukoil and Surgutneftegaz have also
surged and the flow of foreign capital into the
Russian market is booming,

In another move designed to speed up the pri-
vatisation process, Russia’s energy ministry plans to
transfer stakes in dozens of oil companies to 10
major oil groups and make it easier for oil compa-
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nies to issue shares, under a restructuring of the
industry, a ministry official said. The ministry has
drawn up detailed proposals of which government
stakes should be transferred to which companies,
and this will be submitted to the cabinet in October,
the official said.

The programme will also involve a decree from
President Boris Yeltsin freeing the oil industry from
a rule stipulating that companies in which the state
owns more than 25% may not issue shares following
their initial privatisation. The state owns more than
25% in most of the large vertically integrated oil
companies. The major oil groups receiving the
stakes will not have to pay for them. The distribu-
tion was negotiated to take account of the groups’
regional interests and technical specialisation.

The 10 groups are - Lukoil, Yukos,
Surgutneftegaz, Sidanco, Vostochnaya Neftyanaya
Kompaniya, Vostochno-Sibirskaya Neftegazovaya
Kompaniya, Nefteotdacha, Slavneft, Orenburgskaya
Neftyanaya Kompaniya and Komitek Holding.
Yukos vice-president Gennady Lebedev said his
group would receive the state’s 38% stakes in

Samaraneftegaz, Krasnodarneftegaz, and
Voronezhnefteproduktavtomatika as well as in
Belgorodnefteprodukt.

These stakes give voting control in the compa-
nies, as they are all ordinary voting shares, and 25%
of the companies’ capital is in the form of non-
voting preferred shares, he said.

In another development on the quickly changing
scene, the oil producing company Samaraneftegaz,
formerly Kuybishevneft, has decided to merge with
the country’s second biggest oil conglomerate
Yukos, a spokesman for Yukos said. “We are
expanding ... and will now produce oil in the Volga
region,” the spokesman said. The spokesman said
that under the merger, agreed recently,
Samaraneftegaz would become the second produc-
tion unit of Yukos along with Yuganskneftegaz.

He said the merger was approved by Fuel and

Energy minister Yuri Shafranik and first deputy
prime minister Oleg Soskovets. Amoco Eurasia, a
subsidiary of US Amoco, won a tender last year to
develop the Priobye oilfield in southwestern Siberia
along with Yuganskneftegaz. Yuganskneftegaz pro-
duced 32mt of oil last year. Kuybishevneft oil output
for 1993 was 10.6mt.
» Russia’s Komineft oil company is preparing a
second share issue to raise cash for investment, an
official handling the privatisation of the far northern
company said. The official, Alexander Muravlyov
said that 5.3% of shares unsold from the company’s
first issue earlier this year would be placed on the
local market on 20 October. Komineft produced
9.3mt of crude oil in 1993.
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Direction of Transmission and Operation of the Electric Power System

Address: E Office phone: 071/ 52 22 08
71000 Sarajevo, - m’(’
.. Vilsonovo ¥etali¥te 20 ax!

)
Public Enterprise Elektroprivreda of Bosnia and Herzegovina LTD Sarajevo

DUBRAVKA NIKOLIC
Divedor )
Direction of Sdentific-Research Adivity _
Office phones: 071/52'63 9%

Adress: 616427
71000 Sarzjevo, - Home phone: 071/:64 85 57
Vilsongvo fetalifie 20 Fax: 071/ 65 30 04

Public Enterprise Elektroprivreda of Bosnia andHerzegovina LTD Sarajevo

ACIF HADROVIC
Head
Consuiting Teom
Fiald -
Address ’ Office phone; 0717 52:25 91
1nooo§mjevu. ' .. Home sm-m:m 55
.+ F

Vilronovo Ketalifte 20 . ax
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LIST OF CONTACTS (WORKING DRAFT)
BOSNIA-HERZEGOVINA PROJECT PREPARATION MISSION

I. THE WORLD BANK

1. Mr. Hans J. Apitz, Division Chief, Infrastructure Division
Phone No: 202-473-2954

2. Ms. Mary Sheehan, Country Officer, Bosnia & Herzegovina
and Ms. Ines Fraile, Country Officer, Bosnia & Herzegovina
Phone No: 202-473-9383 .

3. Mr. Dick MacEwen, Senior Sanitary Engineer (Water)
Phone No: 202-473-2497

4. Mr. Hank Busz, Principle Financial Officer (Energy)
Phone No: 202-473-2686

5. Mr. Maurice Dickerson, Consultant (Transportation)
Phone No: 804-438-5915
II. EUROPEAN BANK FOR RECONSTRUCTION AND DEVELOPMENT

1. Mr. Roy Knighton, Division Chief, Infrastructure and Environment
Phone No: 011-441-71-338-7184

2. Mr. Kramer and his boss, Mr. Covindassamy (Energy)
Phone No: 011-44-171-338-6565

III. CONTACTS IN THE FIELD
1. Mr. Paul J. Monnory, General manager, IMG

Phone No: 011-385-1-612-1686
Fax No: 011-385-1-611-0722

M



S e -
»
l -

2. Mr. Xavier DeVictor, Executive Assistant to the General Manager, IMG
Phone No: 011-385-1-612-1661
Fax No: 011-385-1-611-0722

3. Mr. Dino Bicciato, (IMG staff based in Sarajevo)
Phone No: 011-385-1-180-011, Ext. 7642

4. Mr. Sead Kreso, Ministry of Finance, Federal Part
Phone No: 011-387-71-643-465/644-314/491-333

5. Mr. Neven Tomic, Ministry of Finance, Croation Section
Phone No: 011-387-88-312-168/312-169

6. Mr. Zulfa Rahman, Ministry of Energy, Mining, and Indﬁstry (Croatia Section)
Phone No: 011-387-88-312-189

7. Mr. Samir Musovic, Assistant Minister

Ministry of Trade
Phone No: 011-387-71-444-303/654-418
Fax No: 011-387-71-663-714/654-418

IV. SECTOR BY SECTOR CONTACTS
A. ENVIRONMENT SECTOR (Water Supply, Sewerage, and Solid Waste)

1. Mr. Faruk Sabeta, Vodoprivreda of Bosnia and Herzegovina (the water
management company or water enterprise - national level)
Phone: 470-634

2. Mr. T. Oberman, Vodoprivreda (Croation Section)
Phone No: 011-385-21-513-544/514-412

3. Mr. Uros Hrkalovic, Vodoprivreda (Republicka Srpska)
Phone No: 011-381-71-492-163

4. Mr. Munever Imamovic, Ministry of Physical Planning, Natural Resources,
and Environmental Protection
Phone No: 011-387-71-663-548

5. Mr. Marko Bozanovic, Minister of Agriculture, Forestry, and Water Resources

Management
Phone No: 011-387-88-312-173/312-174/312-175
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. TELECOMMUNICATIONS SECTOR

. Mr. Koluder, Ministry of Transport and Communications, Federation of

Bosnia and Herzegovina
Phone No: 011-387-71-471-630/445-750

. Mr. Nedeljko Lajic, Ministry of Transport and Telecommunications,

Republicka Srpska
Phone No: 011-381-71-783-713

. Mr. Kozulj, Ministry of Transport and Communications (Croation Section)

Phone No: 011-387-88-310-054/310-053

. Mr. Andersson, IMG Telecommunications Consultant .

Phone No: 011-385-1-612-1661
Fax No: 011-385-1-611-0722

. ENERGY SECTOR

. All coal mining contacts should be identified through ODA

Mr. Frank Price, ODA Tuzla
Phone No: 011-387-75-821-591/821-413

. Mr. Hayden Barrat, IMG Zenica Office

Phone No: 011-387-72-36-472

. Minister Smailbegovic and secretary General Gotovusa, Ministry of Industry

and Energy, Federation of BH
Phone No: 011-387-71-664-942/664-847/664-816

. Mr. Marinko Bosnjak, Minister of Energy, Mining and Industry, (Croation

Section) )
Phone No: 011-387-88-910-016/910-017

. Mr. Tony James (ODA)

Phone No: 011-387-71-444-106,107,108
Fax No: 011-387-71-473-144



6. District Heating Contacts (All ODA Offices)

ODA Zagreb, Croatia 011-385-1-455-310

ODA Split, Croatia 011-385-21-561-023/561-203

ODA Tuzla, BH 011-387-75-821-591/821-413
ODA Zenica, BH 011-387-72-37-600/415-235

7. Mr. Edhem Bicakcic, Head of Elektorprivreda, BH

Phone No: 011-387-71-472-418

Mr. Mate Jurkovic, Head of Elektroprivreda, (Croation Section)
Phone No: 011-387-88-314-714

b
Mr. Boro Bosic, Head of Elektroprivreda, Republika Srpska
Phone No: 011-381-71-783-086

Mr. Sancho Ramhorst, International Rescue Committee (IRC), an U.S. NGO
is working in a number of areas. -

D. TRANSPORTATION

o0

o

Mr. Hajrudin Topic, BH Railway Company (ZBH)
Phone No: 011-387-71-656-801

Railway Company, (Croation Section)
Phone No: 011-387-88-314-714

Civil Airports: Sarajevo Airport, Mostar Airport

Military Airports: Tuzla Airport, Banja Luka Airport, and Bihac Airport
Port of Ploce Croatia (French are looking at - talk to French firm)

Mr. Kozulj, Minister of Transport and Communications (Croation Section)
Mr. Koluder, Minister of Transport and Communications (Federation of BH)
. Mr. Lajic, Minister of Transport and Communications, Republika Srpska

. ODA Emergency Engineering Unit. Mr. H.F. Spencer,
ODA Engineering Programme Coordinator
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