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Summary 

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

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 Corn 

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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Travel Itinerary 

Dates Location 

Dec. 4, 1995 Zagreb, Croatia 

Dec. 6 - Dec. 13, 1995 Sarajevo, Bosnia 

Touic 

Croatian Power System - Overview 

Bosnian Power System - Status & 
Need for Assistance 

Uectrotdc Concepts, hc .  
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Meeting Record 

Organization: 

Place: 

Date: 

Purpose: 

Attendees: 

Croatian National Utility Company 

Zagreb, Croatia; Intercontinental Hotel 

Monday Dec. 4, 1995 

Background of Croatian Electric Utility and Relation to 
Bosnian Energy Situation 

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 

Ekctmt& Concepts, Inc. 
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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 40x106 MWH/day, 

while the summer daily load is 28 x 106 MWH/day. 

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

frequency regulation. 

6. Major substation communication requirements are met by fiber optic cable. 

7. 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 4.5c/kwh. 

Uectratek 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. 



Meeting Record 

Organization: 

Place: 

Date: 

Purpose: 

Attendees: 

Elektroprivreda 

Sarajevo, Bosnia 

Dec. 6 - Dec. 13,1995 

Project Definition Mission for Reconstruction Aid 

See Attachment 1 

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. 

Kakani Power Plant and Coal Mine 

I Power Plant: The Kakanj Power Plant is located in Central Bosnia near Zenica. It has 

1 .  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 

I 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 

I 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 



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. 

I Uedrotdc Concepts, Inc. 
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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 Trebinje 1 23.8 MW 

HydroPlant Dubrovnik 47.5 MW 

Thermal Plant Tuzla 200 MW 

Thermal Plant Kakanj 50 MW 

Thermal Plant Gacko 100 MW 

I E M d e k  Concepts, Inc. 
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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 

I 
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 

I .  cooperation among the parties will be essential for the rebuilding effort. Planning 

programs previously used in Bosnia include WASP and MAED. 

I 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 

I Uectrotdc Concepts, Inc. 
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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 long-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 

Uecbrotek 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. I told 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. 

I Electrotdr Concepts, Inc. 
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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 darns 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. 

Elecl&k 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. Fahntdin 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 

Electrotek Concepts, Inc. 
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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 

Elecht& Concepts, Inc. 



Wed., Dec. 6, 1995 am 

Sarajevo, Bosnia & Herzegovina 

IMG - Current System Status 

I Jacques Perreaux, IMG 

Wed. Dec. 6,1995 am 

I Sarajevo, Bosnia & Herzegovina 

I 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. Imomovic, Ministry of Physical Planning & Natural Resources 

I 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 

I Thurs. Dec. 7,1995 am 

I 
Sarajevo, Bosnia & Herzegovina 



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. 



Mr. 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 

Elektroprivreda - Transmission and Distribution System Planning & 
Reconstruction 

Mrs. Dubravka Nikolic, Director of R&D 

Mr. Franjo Bozuta, Director Transmission & Operation 

Director Distribution. 

I &d&k Concepts, Inc. 



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 

Elecht& Concepts, Inc. 
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Sredstva za podizanje prenosne mreie (dalekovodi i trafostanicel 
naponskih nivoa 400, 220 i 110 kV 

1. 400 kV mrela .........=.......-....... ... 30 rniliona DEM ............................ 2. 220 kV rnrela 17 miliona DEM ............................ 3 .  110 kV rnreia 40 rniliona DEM 



ELEKTROENERGETSKI SISTEM BiH 1991. 
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PUBLIC ENTERPRISE 
ELEKTROPRIVREDA BOSNE I HERCECOVINE 

S A R A J E V O  

ACTIVITY PRQGRAIW AT THE SANATIOW 
OF THE ELECTRIC ENERGY FACILITIES 

FOR THE ELECTRIC POWER SYSTEM OPEFZATIOW 

Sanation a n d  rev i ta l i za t ion  o f  t he  e lec t r i c  e n e r g y  
faci l i t ies a t  t h e  na r row  reg ion  o f  t he  town  Sarajevo 

Sarajevo, A u g u s t  1993. 
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A v d o  .UiiiSanin, dip1 .el .eng. 
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:q 1. INTRODUCTION 

1 

- Th is  s t u d y  i s  done w i t h i n  t h e  a c t i v i t y  f o r  p r o v i d i n g  t h e  e lec t r ic  
1 . .  

1 + power in t h e  town Sarajevo before  t h e  w i n t e r  1993. 
-I__- 

- I 
I 

I ' The subject  o f  t h i s  s t u d y  are  a l l  damaged and  dest royed u n i t s  o f  

I 
the  transmission ne twork  a t  t h e  Sarajevo reg ion needing t h e  inev i -  - - 

I table sanation necessary f o r  t h e  r e g u l a r  supply and  t ransformat ion 

1; o f  the  e lec t r ic  power. 

The  choice o f  t h e  u n i t s  ready fo r  t h e  sanation and  rev i ta l i za t ion  I.?:,-\* 
- - - -  - ,# follows t h e  establ ished p r i o r i t y  and  t h e  damage degree (based o n  

the  energy  explanat ion)  leading to  t h e  soon solut ion o f  t h e  unfa-  

vourable e lectr ic  ene rgy  s i tuat ion a t  t h e  close Sarajevo region. 

The aggresion o n  t h e  Republ ic  Bosnia and  Herzegovina in M a r c h  

1992.  and t h e  war ac t iv i t ies  s t i l l  go ing  on, have p rovoked  ser ious 

I damages a t  t h e  e lec t r ic  energy  u n i t s  o f  t he  transmission ne twork .  

;. 1 In spi te of o u r  constant  e f fo r t s  trying t o  have these u n i t s  repai-  - -- 

1: 
red, during t h e  whole period, t h e  necessary scope and  q u a l i t y  o f  

the  repa i r  p roved  t o  b e  impossible. T h e  main reasons o f  t h e  ine- 

- -  f fec t i v i t y  i s  $he lack-.o-f4h_e_sfe, and  v e r y  often', no  Qpproach t o  

1 i the  damaged u n i t s  a n d  the  aggresor 's  constant  keep ing u s  f rom 
--. 

the  repa i r  o f  these un i t s .  . . 

A pa r t i cu la r  problem o f  the  sanation and  rev i ta l i za t ion  i s  t h e  shor-  

7.; 1 tage (and  also o u r  impossib i l i ty  t o  p rocu re )  the  spare par ts ,  equi-  
-1 ____-- -.---.- 

-.-A A?-- 
I i-- pment a n d  materials. - --.--.--- -- '  . .I 

For  t h e  rea l  recogn i t ion  o f  t h e  scope and  poss ib i l i t y  o f  t he  sana- 

t ion  and rev iata l izat ion o f  these un i ts ,  t h e  special a t ten t ion  i s  pa- 

id to :  

- the general  charac ter is t i cs  o f  t h e  u n i t s  needing t h e  sanation a n d  

rev i ta l izat ion;  

i - material  component (equipment, spare  p a r t s  and  materials);  
1 
I 

i - necessary f inanc ia l  investments f o r  t h e  real izat ion o f  t h e  sana- 

I t ion  a n d  rev i ta l i za t ion  program o f  t h e  transmission ne twork  uni ts  

$ a t  t h e  Sarajevo region.  



2, ELECTRIC POWER SUPPLY OF THE SARAJEVO REGION 
BEFORE THE WAR 

Before the  war  in Bosnia a n d  Herzegovina, t h e  reg ion  o f  t h e  town  

Sarajevo was supplied w i t h  t h e  e lec t r i c  power ove r  twe lve  (12 ) t ran -  

sformer s ta t ions  110Ix connected t o  t h e  e lec t r i c  e n e r g y  sistem of  

BEH t h r o u g h  two TS 4001110 k V  and  e igh t  ( 8 )  110 k V  t ransmiss i -  
7 - 

o n  l ines d i rec ted  to  the  e lec t r i c i t y  resources (HP Jablanjca, Ya- - kanj  and HP V i l e g r a d ) .  T h e  d i r e c t  connect ion w i t h  a g r e a t  number  
/ 

of the  genera t i ng  capacit ies ( T P  Kakanj, T P  Tuzla, HP Jablanica, 

HP ViSegrad, HP Piva) a n d  t h e  so l id ly  cons t ruc ted  n e t w o r k  o f  t h e  - 
: . :- .. * - . _  

. . . . _ .  - 
110 k V  t ransmiss ion l ines made it possib le f o r  t he  town  Sarajevo t o  ..:.. 

-\ ,,-...LL. - 
I 
\ have the  stable and  h igh -qua l i t y  supp ly .  
I 

T h e  tota l  ins ta l led  capaci ty  o f  a l l  twe lve  (12) t rans fo rmer  s ta t ions  

110Ix w i t h  twenty  two (22) assembled t rans formers  was 687,O MVA.  

The  real ized peak load in t h e  town Sarajevo was 281 MW in 1991. 

and  ove r  these t rans formers  a n d  d i s t r i b u t i o n  network,  t h e  consu- 

mers were supp l ied  w i t h  1.459,45 GWh. T h e  table 1. shows t h e  

consumption l i s t  w i t h  the  real ized peak load in 1991 ., s ta ted  fo r  

each month separately.  

1991. Tab le  1. 

MONTH I 1 1  I l l  I V  V V I  VII V l l l  IX X X I  XI1 . .  . . ._' . . . .. . 
. - 

T h e  t rans former  stat ions 1 1 0 1 ~  kV,  t ransmi t t i ng  t h e  e lec t r i c  power  

t o  t h e  town Sarajevo a re :  T S  Sarajevo 1, Sarajevo 2, Sara jevo 4, 

Sarajevo 5 ,  Sarajevo 7, Sarajevo 8, Sarajevo 13, Sarajevo 14, Sara- 

jevo 15, Sarajevo 18, Pale a n d  Had i id i .  



3, ELECTRIC POWER SUPPLY OF THE CLOSE 
SARAJEVO REGION IN WAR 

3.1. S u p p l y  in 1992. 

From t h e  v e r y  b e g i n n i n g  o f  t h e  war, namely A p r i l  1992., t h e  elec- 

t r i c  e n e r g y  faci l i t ies" have  been t h e  t a r g e t  o f  bombing, and  the  ele- 

c t i c  Dower has become t h e  means f o r  t he  war  aim real izat ion.-  

A f t e r  t h e  t ransmiss ion lines, connect ing t h e  t r a n s f o r m e r  s tat ions 

in t h e  t o w n  w i t h  t h e  e lec t r i c  power system, were  des t royed,  t h e  1 -;.;;:;;> - .- ma jor i ty  o f  these s ta t ions  a r e  l e f t  permanent ly  w i t h o u t  a n y  voltage, - 

whi le  t h e  g r e a t  number  o f  them were ser ious ly  damaged a n d  o u t  - ---z 

o f  o r d e r  f o r  t h e i r  f unc t i on .  

T h e  fo l lowing s ta t ions  s tayed de f i n i t e l y  w i thou t  110 k V  vol tage:  

1. T S  110110 k V  Sarajevo 13 (May 4.1992.) 

2. T S  110110 kV Sarajevo 14 (May 14.1992.) 

3. T S  110110 k V  Sarajevo 15 (May 14.1992.) 

4. T S  110110135 kV Sarajevo 18 ( A p r i l  29.1992.) 

5. T S  110110 k V  Sarajevo 5 ( J u l y  7.1992.) 

6. T S  110110 k V  Sarajevo 8 ( A u g u s t  12.1992.) 

7. T S  110/10/35 kV Pale ( J u l y  7.1992.) 
. . 

. .. . , -.:: ,:.' 8. T S  110/10/35 k V  Hadi iC i  ( A u g u s t  5.1992.) 
.,i.; ':- . . -. 

.-: 1 

.., - T h e  connect ion w i t h  t h e  e lec t r i c  e n e r g y  system was reduced  t o  on- 
. . 

13 
ly one t ransmiss ion l i n e  t ransmi t i ng  o v e r  T S  Sarajevo 10, periodica- 

--i: = l l y  t o  t h e  o t h e r  s ta t ions :  T S  Sarajevo 2 o r  T S  Sarajevo 7, supp ly i -  .- .. -. T-1  . .- -------- .. - ---- - --- 

I ng t h e  close Sarajevo region, namely T S  Sarajevo 1 a n d  T S  Saraje- 

vo 4 that  used to s u p p l y  I l i d i a ,  B la iu j ,  VogoSCa a n d  Ili jaS. 
.-.; j 

From December 7.1992. T S  110135 k V  Sarajevo 2 d e f i n i t e l y  s tayed 

w i thout  t h e  110 kV voltage. Since t h e n  the  close t o w n  reg ion  has 

been, per iod ica l l y  a n d  in l imi ted quant i t ies  o f  t h e  power, supp l ied  

o v e r  T S  110110 k V  Sarajevo 7 w i t h  i t s  two  assembled t rans formers  

i. 110110 kV ,  capac i ty  2x31,5 MVA; a n d  t h r o u g h  one t ransmiss ion li- 

n e  11 0 kV Sarajevo 1 0-Sarajevo 7-1 1. 



T h e  data, we have, show tha t  in 1992. t h e  close town reg ion was 

suppl ied o v e r  s ix  (6)  TS  1 1 0 1 ~ :  T S  Sarajevo 2, T S  Sarajevo 5,TS 

Sarajevo 7, T S  Sarajevo 13, TS Sarajevo 14 a n d  T S  Sarajevo 15 

w i t h  o n l y  409,78 GWh o f  t h e  e lec t r ic i ty  o u t  o f  wh ich  in January , 
February ,  March and A p r i l  t he re  were 300,364 CWh a n d  t h e  r e s t  

o f  109,416 CWh was de l ivered in a l l  e igh t  ( 8 )  months. 

- - 
The town was wi thout  a n y  voltage during some longer  period-s as 

from September 21.1992. t o  October 15.1992. (25 days)  ; t h e n  f rom 

December 7.1992. t o  January  15.1993. (40 days) .  In these pe r iod  

t h e  town was also w i thout  any  water  supp ly  a n d  a n y  telephone co- 

nnect ions. 

3.2, S u p p l y  in 1993. 

As it has a l ready been said, tha t  t h e  close reg ion  o f  t h e  town Sa- 

rajevo, f rom t h e  beg inn ing  o f  1993., namely f rom January  15.1993. 

when t h e  town a f te r  a l l  40 days  g o t  the  voltage, was suppl ied over 

---.. ::; on ly  one T S  11 0 I 1  0 k V  za ra ievo  .7. where from January  19.1993. two 

t rans formers  2x31,s MVA were in operat ion. Over  t h e  T S  110135l10 

k V  Sarajevo 1, the  reg ions  o f  B la iu j ,  I l i d ia ,  VogoSCa and I l i jaS were 

supp l ied  too. 

/ Due t o  t h e  weak connect ions o f  t h i s  reg ion to t h e  e lec t r ic  power 
I 

j system, a n d  o f ten  damages a t  t he  conductors caused by t h e  war  

A .- ;J: act iv i t ies,  d u r i n g  t h e  f i r s t  e igh t  (8)  months, t h e  t o w n  was - in --- 44% 

o f  t h i s  t ime to ta l l y  w i thou t  any  voltage. 

Due t o  t h e  l imited quant i t ies  o f  t h e  e lectr ic  power coming to  t h e  

town, it was d i s t r i b u t e d  mainly to  t h e  high p r i o r i t y  consumers. In 

May 1993. t h e  damages a t  t h e  network  were t h e  reason tha t  a l l  

connect ions w i t h  HP o n  t h e  r i v e r  Nere tva  s tayed cu t ,  and  the  sys- 

tem inc ludes T P  Kakanj  a n d  TP Tuzla w i t h  t h e i r  minimum p roduc t ion  

( T h e  shor tage o f  t h e  coal and  fuel )  p r o v o k i n g  t h e  l imi ted consum- 

p t i on  o f  7-8 MW in Sarajevo, and per iodical ly  on l y  1-2 MW. 

6 



A t  t h i s  t ime the re  were some, longer  per iods  when t h e  town supp-  

l y  was broken.  T h e  longest  pe r iod  w i thou t  any  e lec t r ic  power was 

f rom June 21.1993. t o  A u g u s t  13.1993. (53  days)  when T S  Saraje- 

v o  7 was o u t  o f  operat ion due  to  t h e  damages a t  t h e  network .  

By t h e  end  o f  A u g u s t  1993., a f t e r  t h e  connect ion w i t h  HP o n  t h e  

r i v e r  Nere tva  was reestablished, t h e  s ta te  i s  somehow improved 

and t h e  close town reg ion  i s  de l i ve red  max. 25-30 MW t h a t - i s o v e r  . , 
T S  Sarajevo 7 d i rec ted mainly t o  t h e  high p r i o r i t y  consumeis and  

t o  some households consumers. T h e  tab le  2. shows t h e  consumption -- --- 

w i t h  t h e  r a t i o n  between t h e  maximum a n d  average capaci ty  s tated 

for each month o f  1993. during t h i s  per iod .  

1993. Table 2. 

Month I I I 1 1  1 I V V V I  V I I  V l l l  ~ o t a l -  
I-VIII - 

I-, 

v, 

v, 
I- 

" 

4 
v, 

I- 

2 
0 
k- 

PmaxI 
D 
ave 

5 5 / 3 9  5 1 / 3 5  4 9 / 3 7  5 8 / 4 0  5 2 / 1 9  2218 010 38115 

.MW) 

13,715 13,372 19,454 26,949 12,486 2,772 
(GWh) 

5,189 93,937 

Pmax/ 
3 ave 1 9 / 1 5  1 9 / 1 6  20115 20115 1719 8 / 4  4 / 3  1517 

(MWl 
' 

5,27 6,143 7,817 9,876 5,952 1,601 1,045 3,949 41,653 
(GWh) 

18,985 19,515 27,271 36,825 18,438 4,373 1,045 9,138 135,59 
(GWh) 



4, ELECTRICITY NEEDS OF THE CLOSE REGION 
OF THE TOWN SARAJEVO UP TO THE END OF 
1993, AND THE SUGGESTIONS FOR THEIR 
REAL1 ZATION 

A n y  prec ise  recogni t ion o f  t he  e lec t r i c i t y  needs o f  t h e  close reg ion  

of t h e  town  Sarajevo u p  to  t h e  end  o f  1993. can b e  h a r d l y  done 

wi thout  t a k i n g  i n to  considerat ion t h e  ava i lab i l i t y  o f  o t h e r  energents 

(gas, oil, sol id fuels) .  . 
-\ - 

Sti l l ,  accord ing to  the  avai lable data, it has been done t h e  consum- 

p t i o n  forecast f o r  the  close town reg ion  up t o  t h e  end  f o r  1993.and . . .. . . ...' 
[--. ; ; , 

enclosed a t  t h e  table 3 .  .&. 

A - 
Table  3. 

1x193. X 193. X I  193. X l I J93 .  

T h e  real izat ion o f  t h i s  forecast asks the  opera t ive  s ta te  o f  t he  cer-  

t a in  t rans former  stat ions 110Jx kV,  transmission l ines 400 k V  and  

110 k V ,  a n d  some d i s t r i bu t i on  t rans former  stations, medium and  low 

\i, vol tage network .  
'1 

' : r I? 
: 1 T h e  inev i tab le  precondi t ion fo r  t h e  above real izat ion i s  t h e  necessa- 
6 .  
1, ,, 

,$ r y  p r o v i d i n g  o f  t he  genera t ing  capacit ies a t   and TPP e 

T h e  transmission o f  t h e  necessary quant i t ies  o f  t h e  e lec t r ic  power to  

t h e  close town region up to t h e  e n d  o f  1993. asks  t h e  operat ion o f  

t he  t ransformer stations 110Jx k V  and  t h e  t ransmission l ines 400 k V  

and  110 k V .  

/ , Necessary t ransformer stat ions : 

' . - TS 110135 k V  Sarajevo 2 (VeleSiCi) 

i I - TS 110/10 k V  Sarajevo 5 (KoSevo) 
I ;i / 1 - TS 110/10 k V  Sarajevo 7 (8. Potok) 

,! - TS 110/10 k V  Sarajevo 14 (Otoka) 
@ 

6 3  + 31,5 MVA 

2 x 31,5 MVA 

2 x 31,5 MVA 

2 x 31,5 MVA 



. 8 

.;I 

' Necessary transmission lines: 
- ..-.. , d . . 

I i! - TL 400 k V  Sarajevo IO-Tuzla 
' "  , :  

:- . i ;  I . / - TL 110 k V  Sarajevo 10-Sarajevo 4 

: - TL 110 kV Sarajevo 4 - Sarajevo 2 

-.I 
- TL 110 kV Sarajevo 2-Sarajevo 5 

/ . . ,  
. . . ., ,3, :: . ? . ;  - TL 110 k V  Sarajevo 1-HP Jablanica I I  and I l l  

1 '  i 

- . v p  ' il - TL 110 k V  Sarajevo 1-Sarajevo 18-Sarajevo 20 
i c /- - - 1 1,: 

f I - TL 110 k V  Sarajevo 20-Sarajevo 14-"sarajevo 15 
"; I? b t  - TL 110 k V  Sarajevo 10-Sarajevo 2 
; :  

. ,  . ;  ' , I  - TL 110 kV T P  Kakanj-Sarajevo 4'- . - i "! 
$.; - TL 110 kV Sarajevo l=Jablanica I - 
t !: 

. 1 : :  
- - ;.! . - TL 1 10 kV ~ a r a j e v d  4lsokolac 

J :  
L .  - 
L , .  d TL 110 kV Sarajevo 10-Sarajevo 7-1 
1 .  

The  repair  of all above mentioned lines 400 and  110 kV connects 

into t he  electric energy  system the  stated transformer stations 

and also gives the  possibility of linking TS Sarajevo 1 ,  TS Sara- 

jevo 4, TS  Hadiit i ,  TS Sokolac and TS pale to t h e  system. 

The repair  of the  above transmission lines 400 and  110 kV and  

uniting the  above transformer stations into t he  electric poyer  sys- 

tem enables the  electricity to be provided for t h e  ctose region of 

the  town Sarajevo. 

4 ,! . .) The quality and stability of the  power supply of t he  close town 
-- - 

region is conditioned by  placing all four transformer stations(each 
: 
I of them with two energy transformers) into operation. 

!.! The repair  of the  transmission lines and placing the  transformer 
: stations into the  full operation ask the necessary equipment, mate- 

rials, tool and other  items listed a t  the specifications. 
. , I 1'' .. ..:.I The  specifications of the  equipment, materials a n d  other  items ne- 
3 

cessary  for the  sanation and revitalization s t a t e  both the t ype  of 

t he  product  and the producer enabling an easy  exchange of t he  

destroyed and damaged equipment without res t r ic t ing the same pro- 
i 

ducer  . 



a - . . 

5 ,  SPECIFICATION OF T H E  EQUIPlMIENT, IhIlATERIALS,' 
DEVICES, INSTRUMENTS AND TOOL FOR THE 
SAWATION AND REVlTALIZATlON OF THE 
TWNSFORIMLER STATIONS 



- 9 -  

5.1. Transformer  stat ion 110/35/10 k V  Sarajevo 2 

1. Specif icat ion o f  equipment and materials 

Number Equipment 
U n i t  Tota l  

U n i t s  Quant.  price price 

r,  I [Dm) 

' " i 0 1 2 3 4 5 
-. - 

1. Outdoor  three-pole i n t e r r u p t e r  
(cons is t ing  o f  t h r e e  single-po- 
le  i n t e r r u p t e r s )  w i t h  fol lowing 
character is t ics:  
-Max .operat ing vol tage 123 k V  
-Nominal c u r r e n t :  1250 A 
-Cut -o f f  sho r t  c i r c u i t  c u r r e n t :  

31,s k A  
-medium fo r  a r c h  ex t ingu ish-o i l  

r -Elec.motor d r i v e  220V DC 
/ .f d -Aux i l l i a ry  d r i v e  voltage 220 V 

DC 
-Signal on-of f  s w i t c h  w i t h  16 
c u r r e n t  pa ths  t y p e  HPCE 11/15 
p r o d u c t  of" Energoinvest"  pcs. 3 40.000 120.000 

2. Outdoor three-pole in- l ine d is-  
connector w i t h  poles in para- 
llel, w i t h  fol lowing character is-  
t i cs  : 
-max. operat ing vol tage 123 k V  
- ra ted  c u r r e n t  1250 A 
-thermical c u r r e n t  lt=31,5 kA/sec. 
-elec.motor d r i v e  220 V DC 

/? 
-* -aux i l ia ry  d r i v e  vol tage 220 V 

DC 
-s ignal  on-of f  swi tch  w i th  16 

c u r r e n t  pa ths  
-hand phase-to.earth w i t h  si- 

gna l  on-of f  swi tch  w i t h  8 
c u r r e n t  pa ths  t y p e  RSM-11 
o r  VRV-11 
p r o d u c t  ofUEnergoinvest"  pcs. 2 25.000 50.000 

3. Outdoor c u r r e n t  ins t rument  
t rans former  w i t h  fol lowing 
character is t ics : 
-max. opera t ing  vol tage 123 kV 

A - t rans former  ra t io :  
I core 2x200/5A,cI.O, 5 
capaci ty  15 VA, FS=5 
I I core  2x200/5A c l .  10 P10,30 VA 

i - thermical c u r r e n t  lth=40 kA 



-dpamic  c u r r e n t  1d,r=300 k A  
t y p e  TPE 11 c - -+ 
p r o d u c t  of"Energoinvest"  pcs. 3 7.390 22.170 

4. Capacity voltage d i v i d e r  f o r  
outdoor insta l la t ion w i t h  
fol lowing character is t ics:  
-max.operating vol tage 123 kV 
- t ransformer ra t io :  . - 

P 1 l O / ~ T / O ,  1 / V 3 - - k ~  
9 -power 150 VA;cl.0,5 

-capacity 8000-1 000pF 
t y p e  MBH 123 
p r o d u c t  of"Energoinvest"  pcs. 5 6.120 30.600 

5. Zincoxide overvo l tage a r res te r  
w i t h  fol lowing charac ter is t i cs :  . . 

, -un> 89 k V -  In= 10 k A  
p r o d u c t  o f  "Energoinvest l '  pcs. 3 5.000 15.000 

6. HF damp w i t h  fo l lowing 
character ic t ics : 
-nominal c u r r e n t  630 A 
-max.operating vo l tage:  123 k V  I 

- i n d u c t i v i t y  0,2 mH --.- 

p r o d u c t  o f  "Energoinvest"  pcs. 2 8.000 16.000 -- 
7. Conduct ive insu la tor  f o r  power 

t ransformer w i t h  fo l lowing 
character is t ics : 
-max. voltage: 123 k V  
-nominal c u r r e n t  400-5SOA 
- t ype  CTf-123 550-400 A o r  

a n  equivalent  
p r o d u c t  o f  "Mikaf i l "  pcs.  2 3.450 6.900 . . . . . . . - 

8. Outdoor mobile-drawable b lock 
fo r  rnax.operating vol tage 38 kV, 
50 Hz w i t h  fo l lowing assembled 
equipment: 
-outdoor three-pole minimum o i l  

c i r c u i t  b reaker  w i t h  fol lowing 
character is t ics : 
nominal c u r r e n t :  630  A, 
max. voltage: 38 kV, 
cu t -o f f  sho r t  c i r c u i t  c u r r e n t :  
12 k A  
elec.motor d r i v e :  220 V DC 
signal on-of f  sw i t ch  w i t h  - -- 
12 c u r r e n t  pa ths  
t y p e  HPCE 7-9.... piece 1 



- C u r r e n t  ins t rument  t rans former  
f o r  ou tdoor  insta lat ion w i t h  
fo l lowing character is t ics:  
max. vol tage 38 kV ,  
t rans former  rat io:2x150/5/5A 
f i r s t  core:c1.0,5;Fs=5;30 V A  
second core:cl. lO P 10;30 VA 
t y p e  T E  7-8.. . . pieces 3 

-. - 
T h e  mobile-drawable b lock  i s  de- 
s igned f o r  t h e  montage o n  t h e  
steel ra i l s  assembled a t  t h e  con- 
c r e t e  basement 
p r o d u c t  o f  "Energoinvestl '  pcs. 3 35.000 105.000 

9. Mobi le-drawable b lock  f o r  ou t -  
doo r  insta l la t ion f o r  max. ope- 
r a t i n g  voltage 38 kV,50 Hz 
w i t h  following character is t ics:  
-Outdoor three-pole minimum o i l  

c i r c u i t  b reaker  w i t h  fol lowing 
charac ter is t i cs  : 
nominal c u r r e n t :  630 A, 
max.voltage: 38 kV,  
c u t - o f f  sho r t  c i r c u i t  c u r r e n t :  
12 k A  
elec. motor d r i v e :  220 V DC 
s igna l  on-of f  swi tch  w i t h  12 
c u r r e n t  pa ths  
t y p e  HOGE 7-9 . . . . piece 1 

-Outdoor  power instument 
t rans former ,  w i t h  fol lowing 
ch~arac ter is t i cs  : 
max.voltage: 38 kV ,  
t r a n s f .  ra t io :  2 ~ 4 0 0 / 5 / 5 A ,  
I core:  c1.0,5;Fs=5;30 VA, 
II core:cl. lO P10; 30 V A  
t y p e  T E  7-8 . . . . pieces 3 

The  mobile-drawable b lock i s  
designed f o r  t h e  montage o n  t h e  
steel. ra i l s  assembled a t  t h e  
concre te  basement 
p r o d u c t  o f  "Energoinvest" pcs.  1 35.000 35.000 

10. Z incoxide overvol tage a r res te r  
w i t h  fo l lowing character is t ics:  

J,!&3 
Un= 39 kV; In = 10 k A  
p r o d u c t  o f  "Energoinvest" pcs. 3 520 1.560 

11. In te rpos ing  c u r r e n t  t rans for -  
mer w i t h  t ransformer ra t i o  

i 
1 1 /5A type STEM-10 

p r o d u c t  o f  "Energoinvest" pcs. 



0 1 2 3 4 5 

\ %  12. T r a n s f o r m e r  oil Shel l  o r  
Dial C o r  a n y  o t h e r  
compat ib le  oils  t .  20 4.000 80.000 

,'7 
13. S i l i ca te  gel kg. 15 120 1 .800 

.. - - 

T O T A L :  '487.030 

2. E x p e n s e s  of t h e  s a n a t i o n  a n d  
rev i t a l i za t ion  of T S  110/35/10 k V  
S a r a j e v o  2 

................... 2.1.  Equipment  1-13 

............ 2.2. Elect romontage w o r k s . .  

.......... 2.3. T r a n s p o r t  a n d  a s s u r a n c e  24.351 

2.4. A d j u s t m e n t  p r o j e c t  real iza t ion ..... 10.000 

2.5. Func t iona l  t e s t i n g  ................. 
2.6 .  T 0 T A L ....................... 
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5.2. T ransformer  stat ion 110110 k V  Sarajevo 5 

1. Specif icat ion o f  equipment and materials 

Number Equipment 
U n i t  Tota l  

U n i t s  Quant.  price price 

.. - 
1. Transformer  o i l  Sheel o r  Dial  C .. , 

o r  a n y  o ther ,  compatible o i ls  t. 2 4.000 3.000 

2. Gas SF6 f o r  filling t h e  metal 
enclosed substa t ion  kg 150 30 4.500 

T O T A L :  12.500 

2. Expenses o f  t h e  sanation and  
rev i ta l i za t ion  o f  T S  110110 k V  
Sarajevo 5 

2.1. Equipment 1-2 ....................... 12.500 

2.2. Electromontage works  ................. 1.000 

2.3. T r a n s p o r t  and assurance ............. 6 2 5 

2.4. Funct ional  t es t i ng  .................... 300 



- 14 - 

5.3. Transformer  stat ion 110110 kV Sarajevo 7 

1. Specif icat ion o f  equipment and  materials 

Number Equipment 
U n i t  Tota l  

Un i t s  Quant. price p r i c e  
(DEM) (DEN 

0 1 2 3 4 5 

1. Z incoxide overvol  tage a r res te r  
w i t h  fol lowing character is t ics:  

2 89 k V ;  In = 10 k A  

p r o d u c t  o f  l lEnergoinvest' l  pcs. 6 5.000 30.000 

2. Suppor t i ng  r o d  insu la tor  f o r  
ou tdoor  instalat ion w i t h  
fo l lowing c_h_aracteristics: 
-rnax.operating voltage:123 kV 
-b reak ing  force:  400 daN 
p r o d u c t  o f  llEnergoinvest'l pcs. 2 1.000 2.000 

3. Transformer  oi l  Shel l  o r  Dial  C 
o r  a n y  other  compatible o i ls  t. 2 4.000 8.000 

T O T A L :  40.000 

2. Expenses o f  the  sanation and  
rev i ta l i za t ion  o f  TS  110/10 k V  
Sarajevo 5 

2.1. Equipment 1-3 ....................... 
................. 2.2. Electromontage works  

2.3. T r a n s p o r t  and assurance ............. 
2.4. Funct ional  tes t ing  .................... 300 

........................... 2.5. T 0 T A L 45.000 



5.4. Transformer  stat ion 110110 kV Sarajevo 14  
./- 

1. Specification of equipment and  materials 

Number Equipment 
Unit Total 

Units Quan t .  price 

/ 1. Transformer  oil Shell o r  
i Diala C o r  any  o the r  \ compatible oils 

2 .  Expenses of the  sanation and 
revitalization of TS  110110 k V  
Sarajevo 5 

2.1. Equipment ....................... 
2 . 2 .  Electromontage works ................. 
2 . 3 .  T r a n s p o r t  and  assu rance  ............. 
2.4. Functional tes t ing  .................... 
2.5. T 0 T A L ........................... 
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5.5. Specif icat ion o f  device, instuments and  tool 

Number Materials 
U n i t  Tota l  

U n i t s  Quant.  price price 

1. Device fo r  f i l t e r i n g  and  
vacuuming o f  t rans formet  . - 
o i l  (6-10 t l h )  set 1 60 .000  60.000 

2. Crease spray  d r i e r  f o r  
insul la ted t rans formers  a t  
t he  f ie ld  set 1 50 .000  50 .000  

3. Device fo r  S F 6  manipulat ion 
and  substat ion vacuuming 
(metal enclosed substat ions)  set 1 50 .000  50 .000  

4. Detec tor  o f  SF6 ' gas 
presence (por table)  pcs. 4 2 .000  8 . 0 0 0  

5.  Detec tor  (por tab le)  o f  n i t r o g e n  
presence ( leak ing f rom t h e  
metal enclosed substat ion)  pcs. 2 10 .000  20.000 

6. Mobile (portable) dev ice  f o r  
compressed a i r  w i t h  f i l t e r i ng ,  
f o r  pneumatic operations, w i t h  
opera t ing  p ressu re  up t o  16 
b a r s  pcs. 1 15 .000  15 .000  

7. l ns t rumen t  device f o r  d ie lec t r ic  
hardness o f  t rans former  o i l  
(por table)  f o r  high vol tage 
t rans formers(up t o  400 kV /cm)  pcs. 2 5 . 0 0 0  10 .000  

8 .  Elec.motor pump w i t h  f low 
reg is t ra tor ,  f o r  p o u r i n g  t h e  
t rans former  oil, capaci ty  
2-3 t / h  pcs, 2 1 .000  2 .000  

9. Elec. motor pump w i t h  f low 
reg is t ra tor ,  f o r  p o u r i n g  t h e  
t rans former  oil, capaci ty  
up t o  20 t l h  pcs. 1 5 . 0 0 0  5 .000  

10.  l nduc to r  insul la t ion tes ter  . -. - -- 
2 , 5  and  5 k V ( h a n d  d r i v e )  pcs. 2 3 .000  6 .000  

11. l n d u c t o r  insu l la t ion  tes ter  
5 k V  (motor d r i v e )  pcs. 1 8 .000  8 .000  

12. l ns t rumen t  set f o r  t e s t i n g  
magnetizing c u r r e n t s  a n d  
t rans former  r a t i o  o f  vo l tage 
t ransformers set 1 20.000 20.000 



13. Complete se ts  o f  mechanic 
t oo l  f o r  montagers  set  10 

14. Se t  o f  t h e  h y d r a u l i c  
c r a n e s  f r o m  50 t o  100 t, 
w i t h  command boa rd ,  moto r  
p u m p  a n d  equ ipment ,  f o r  
lifting vo l tage  t r a n s f o r m e r s  se t  1 20.000 - - 20.000 

T O T A L :  334.000 



5.6. Expenses f o r  sanat ion a n d  rev i ta l i za t ion  o f  t ransformer  s ta t ions  

Transformer  Recapi tu la t ion o f  rev i ta l i za t ion  expenses 
stat ion El. montage T r a n s p o r t  Project  Funct ional  To ta l  

Equ ip  w o r k s  &assurance real izat ion t es t i ng  (DEM) 

I€ L: 5 ;  C; TS 110/10/35 kV Sarajevo 2 487.030 97.406 24.351 10.000 1.200 619.987 

s GVO TS 110110 k V  Sarajevo 5 12.500 1.000 625 - 300 14.425 

w e 4  l'olg\( TS 110/10 k V  Sarajevo 7 40.000 3.200 2.000 - 300 45.500 

~ T O L < A  T S  110110 k V  Sarajevo 14 132.000 10.560 6.600 200 149.360 I - 
A 

Device, instruments,  tool 334.000 co 

T O T A L :  6-7 - .+[ (2;; ! ... j :. 4o ,do e2, 
<., ., ,C--*?/ 

. 1.163.272 - . i 
T; 



1;: . . . I  :-: - .'; 
:.:I --....;/ 
.-- . 

6. SPECIFICATION OF EQUIWENT, DEVICFP, INSTRUMENTS 
AND TOOL NECESSARY FOR THE SANATION AND REVITA- 

.-I LIZATION OF TRANSMISSION LINES 
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6 .1 .  T L  400 kV Sarajevo 10-Tuzla 

1 . Specif icat ion o f  equipment and materials 

Number Equipment and U n i t  Tota l  Un i t s  Quant.  price p r i c e  materials 
(DEM) (DEM) 

0 1 2 3 4 5 

2 
- - 

1.  Conductor  AI-Fe 490165 mm kg 14.400 8 ,115.200 .. 
2. Conductor  EAI-Mg 120170 mm' kg 2.300 10  23.000 

3.  D T  - s t r i n g  400 k V  pcs. 1 8  2 .700 48 .600 

4.  DC - s t r i n g  400 k V  pcs. 36  2 .600 93.600 

5 .  SC - s t r i n g  400 k V  pcs. 1 2  1.100 13 .200 

6.  DC-V s t r i n g  400 kV  pcs. 12 2.600 31 .200  

7 .  C a r r y i n g  suspension o f  
e a r t h  conductor  pcs. 4 6 0 240 

8.  Tensioning suspension o f  
e a r t h  conductor  pcs. 2 120 240 

9. Proceeding compression 
connector f o r  conductor  
490165 mm2 pcs. 1 8  6 0 1 .080  

10 .  Tensioning compression 
connnector  f o r  conductor  
490165 mm2 pcs. 12 100 1.200 

11 .  Compression connector  fo r  
conductor  4 9 0 / 6 5  mm2 repa i r  pcs. 5 0 4 0 2 .000 

12 .  Prolonging compression 
conductor  f o r  EAI-Mg 
120170 mm2 pcs. 1 5  8 0 1 .200 

13 .  Compression connector  f o r  
conductor  EAL-Mg 120170 mm2 
repa i r  pcs. 3 0 9 0 2 .700 

14 .  Glass insulator  U160BS pcs. 2.300 4 5 103.500 

15. Zinc armature f o r  ea r th  
electrode kg 200 3 600 

16.  Clamp for e a r t h  electrode pcs. 10 1 5  150 

17 .  Elastic d is tancer  400 mm pcs. 4 0 2 0 800 

18 .  Zinc adapted cons t ruc t i on  kg 24.500 2 , s  61 .250 

T 0 T A L: (1-18) 499.760 
- 

i 



2 .  Construction and  electrornon- 
tage  works, technical docu- 
mentation, regulation of 
p roper ty  relations, preliminary 
works, t r anspor t  a s su rance  o f  
equipment and materials 

3 .  Recapitulation ( 1+2) 



6.2. TL 110 k V  Sarajevo 10-Sarajevo 4 

1.  Specification o f  equipment and materials 
-... -1 

NLlmber Equipment and  
Un i t  Total  Un i t s  Quant. price price 

materials CDEM) (DEM) 
-i 

1. Conductor AI-Fe 240 140 mmL kg 18.000 8 144.000 
2 

2. Conductor EAI -Mg 95155 mm kg 2.500 10 25.000 

3. DT-s t r i ng  110 k V  pcs. 2 4 960 - -23.040 

pcs. 3 6 930 - .  '33.480 

pcs. - - - 

6. Ca r r y i ng  suspension o f  
ea r th  conductor pcs. 6 2 0 120 

7. Tensioning suspension o f  
ea r t h  conductor pcs. 4 4 0 160 

8. Proceeding compression 
connector f o r  conductor 
240/4O mm2 pcs. 6 0 37 2.220 

9. Compression connector fo r  
conductor 240 140 mm2 pcs. 8 0 16 1.280 - .- 

10. Tensioning compression 
connector f o r  conductor 
240140 mm2 pcs. 10 5 4 540 

11. Glass insulators U12OBS pcs. 1.000 32 32.000 

12. Zinc armature for  ear th  
electrode kg - - - 

13. Clamp fo r  ea r t h  electrode pcs. - - - 

14. Zinced adapted tower const- 
ruc t ion  (var ious prof i les)  kg 6.000 2,5 15.000 

T 0 T A L: 1-14 276.840 

2. Construct ion and electro- 
/ 

montage works, technical docu- 
mentation, regu la t ion o f  pro- 
p e r t y  relations, prel iminary 
works, t ranspor t  and assurance 
of equipment and materials 

3. Recapitulat ion ( 1 +2) 



6.3. TL 110 kV Sarajevo 2-Sarajevo 4 

1. Specification of equipment and materials 

Number Equipment and Units Quant.  
Unit Total 
price price 

materials CDEM) ( D E M )  
1 

1. Conductor AI-Fe 240140 mmL kg 10,000 8 80.000 

2. Conductor Fe I l l  50 mm2 kg 8 0 0 5 4.000 
.L - 

3. DT-string 110 kV pcs. 18 960 17.280 

PCS* 12 930 11.160 
-1 - 

PCS* 6 450 2.700 

6.  Carrying suspension of 
6 2 0 

.- ., ear th  conductor pcs, 120 . . .._ .. . .  ... , 

7. Tensioning suspension of 
ea r th  conductor pcs. 4 4 0 160 

8. Proceeding compression 
connector for conductor 
240140 m m 2  pcs. 50 3 7 1.850 

9. Compression connector for 
conductor 240140 mm2 pcs. 4 0 1 6  6 4 0 

10. Tensioning compression 
connector for conductor 
240140 mm2 pcs. 6 5 4 3 2 4 

11. Glass insulators U12OBS pcs. 1 .SO0 32 48.000 

12. Zinc armature for ear th  
elect rode kg 70 3 210 

13. Clamp for ear th  electrode pcs. 2 5 10 
- --- - 14. Zinced adapted tower const- 

ruction (various profiles) kg 16.000 2,s 40.000 

T 0 T A 1: 1-14 206.454 

2. Construction and electro- 
montage works, technical docu- 
mentation, regulation of pro- 
per ty  relations, preliminary 
works, t ransport  and assurance 
of equipment and materials 

3. Recapitulation (1+2) 



6.4. TL 110 kV Sarajevo 2-Sarajevo 5 

1. Speci f icat ion o f  equipment and  materials 

1 Conductor  AI-Fe 240140 mmL kg 9.000 8 72.000 

2. Conductor  Fe 1 1 1  50  mm 
2 

kg 1.600 5 8.000 .. - 
pcs. 8 960 -,7.860 

PCS. 12 930 11.160 

PCS. 6 450 2.700 

6. C a r r y i n g  suspension o f  
ear th  conductor  pcs. 4 2 0 8 0 

7. Tens ion ing suspension o f  
e a r t h  conductor  pcs. 2 4 0 8 0 

8. Proceeding compression 
connector  f o r  conductor  
240140 mm2 pcs. 5 0 3 7 1.850 

9. Compression connector for  
conductor  240 140 mm2 pcs. 6 0 16 960 

10. Tens ion ing compression 
connector  fo r  conductor  
240140 mm2 pcs. 4 5 4 216 

1 Class insulators U 1 2 0 B S  pcs. 1.600 32 51.200 

12. Z inc armature  f o r  e a r t h  
elect r o d e  kg - - - 

13. Clamp f o r  ea r th  e lectrode pcs. - - - - ---z 
c - 

14. Z inced adapted tower const- 
r u c t i o n  (var ious  pro f i les)  kg 7.500 2,5 18.750 

T 0 T A L: 1-14 174.676 

2. Cons t ruc t i on  and  electro- 
montage works, technical  docu- 
mentation, regu la t ion  o f  p ro -  
p e r t y  relations, p re l im ina ry  
works,  t ranspor t  a n d  assurance 
o f  equipment a n d  materials 

3. Recapi tu lat ion (1+2) 



6.5. TL 110 kV Sarajevo 1-Jablanica II and Ill 

1. Specification o f  equipment and materials 

Un i t  Total 
Number Equipment and Un i ts  Quant. price price 

materials CDEM) ( D E M )  
2 

1. Conductor AI-Fe 240140 mm kg 30.000 8 240.000 

2. Conductor Fe Ill 50  mm 
2 

kg 3.000 5 - 15.000 - 

3. DT-s t r ing  110 kV pcs. 3 6 960 .?4 .560 

4. DC-str ing 110 kV pcs. 3 6 930 33.480 

5. SC-str ing 110 kV pcs. 18 450 8.100 

6. Car ry ing  suspension of 
ear th  conductor pcs. 18 2 0 360 

7. Tensioning suspension o f  
ear th  conductor pcs, 12 4 0 4 8 0 

8. Proceeding compression 
connector for  conductor 
240140 mm2 pcs. 4 0 3 7 1.480 

9. Compression connector for  
conductor 240 140 mrn2 pcs. 8 0 16 1.280 

10. Tensioning compression 
connector for  conductor 
240 /40  mm2 pcs. 6 5 4 324 

11. Glass insulators U 1 2 0 B S  pcs. 3.500 32 112.000 

12. Zinc armature fo r  earth 
electrode kg 200 3 600 

13. Clamp fo r  earth electrode pcs. 6 5 3 0 

14. Zinced adapted tower const- 
ruc t ion  (var ious prof i les)  kg 16.000 2,5 40.000 

2. Construction and electro- 
montage works, technical docu- 
mentation, regulat ion o f  pro- 
p e r t y  relations, prel iminary 
works, t ransport  and assurance 
o f  equipment and materials 

3. Recapitulation (1+2) 



6.6.  TL 110 kV Sarajevo 1-Sarajevo 18-Sarajevo 20 

... I - .  7 - J  .. . ,. J ,.:.-:, ;I 
, I .. 

1. Specification of equipment and materials 

NLPrber Equipment and Unit Total Units Quant. price price 
materials [DEM) ( D E M )  

-I 

1 .  Conductor AI-Fe 240140 mmL kg  36.000 8 288.000 

2 .  Conductor Fe I l l  SO mm 
2 

kg 1.200 5 6.000 . - 
3. DT-sfring 110 kV pcs. 18 960 17.280 - -ZC 

.- . 

4. - DC-string 110 kV pcs. - 2 4 930 22.320 

5. sc - s t r i ng  110 k~ pcs. 12 450 5.400 

6.  Carrying suspension of 
ea r th  *conductor pcs. - 6 2 0 120 

7. Tensioning' suspension of - _  
ea r th  conductor pcs. 4 - - 40 160 

d 

8 .  Proceeding compression . . 
connector for conductor 
240140 mm2 pcs. 18 37 666 

9. Compression connector for 
conductor 240 I40 m m 2  pcs. . 8 0 16 1 .280 

Tensioning compression 
connector for conductor 
240140 m m 2  pcs. 8 5 4 432 

Class insulators U 12OBS pcs. 3.000 32 96.000 

Zinc .armature for ea r th  
elect rode kg  - - - -- - -1 

Clamp for ea r th  electrode pcs. - - - 
Zinced adapted tower const- 
ruction (various profiles) kg 38.000 2 , 5  95.000 

- - 

Conductor AI-Fe 150125 m m  kg 1.500 8 12.000 

2. Construction and electro- 
montage works, technical docu- 
mentation, regulation of pro- 
per ty  relations, preliminary 
works, t ransport  and assurance 
of equipment and materials 

,3. Recapitulation (1+2) 



6.7. TL 110 kV Sarajevo 20-Sarajevo 14-Sarajevo 15 

1 . Specif icat ion of equipment and materials 

U n i t  Tota l  
Nlmt~?r Equipment a n d  U n i t s  Quant .  price 

materials CDEM) (DEM) 
1 

1, Conductor  AI-Fe 240140 mmL kg 30.000 8 240.000 

2. Conductor  Fe 1 1 1  50 mm 
2 

kg 2.000 5 10.000 

PCS. 2 4 960 22.040 

pcs. 2 4 930 22.320 

pcs. - - - 

6. C a r r y i n g  suspension o f  
e a r t h  conductor  pcs. 6 2 0 120 

7. Tensioning suspension o f  
e a r t h  conductor  pcs. 2 4 0 8 0 

8. Proceeding compression 
connector fo r  conductor  
240140 mm2 pcs. 2 0 37 740 

9. Compression connector  fo r  
conductor  240 140 rnm2 pcs. 40 16 640 

10. Tensioning compression 
connector fo r  conductor  
240140 mm2 pcs. 4 5 4 216 

11. Glass insulators U120BS pcs. 1.100 32 35.200 

12. Zinc armature  f o r  e a r t h  
e lectrode kg 350 3 1.050 

13. Clamp f o r  ea r th  e lectrode pcs. 10 5 5 0 

14. Zinced adapted tower const- 
ruc t i on  (var ious  pro f i les)  kg 38.000 2,5 95.000 

2 .  Const ruc t ion  and electro- 
montage works, technical  docu- 
mentation, regu la t ion  o f  p ro-  
p e r t y  relations, p re l im inary  
works, t r a n s p o r t  a n d  assurance 
o f  equipment a n d  materials 

3. Recapitulat ion (1+2) 



6.8. T L  110 k V  Sarajevo 10-Sarajevo 2 

1. Specification of equipment and materials 

Number Equipment and  
Unit Total 

Units Quant. price 
materials [DEM) (DEM) 

CI 

1 .  Conductor AI-Fe 240140 mmL kg 9.000 8 72.000 

2 .  Conductor Fe I 1  I SO mrn 2 
kg 1.200 5 6.000 

3. DT-string110 kV PCS. 12 960 1 1 . 5 2 0  

4. DC-string 110 k V  pcs. 2 1 930 19.530 

5. SC-string 110 kV pcs. 6 450 2.700 

6. Carrying suspension of 
ear th  conductor pcs. 4 2 0 8 0 

7 .  Tensioning suspension of 
ear th  conductor pcs. 3 4 0 120 

8. Proceeding compression - -- 
connector for conductor 
240140 mm2 pcs. 5 0 3 7 1.850 

9. Compression connector for 
conductor 240140 mm2 pcs. 5 0 16 800 

10. Tensioning compression 
connector for conductor 
240140 mm2 pcs. 6 5 4 324 

11. Glass insulators U l  2OBS pcs. 1.000 32 32.000 

12. Zinc armature for ear th  
electrode kg 7 5 3 225 

13. Clamp for ear th  electrode pcs. 2 5 10 

14. Zinced adapted tower const- 
ruction (various profiles) kg 6.000 2,5 15.000 

2 .  Construction and electro- 
montage works, technical docu- 
mentation, regulation of pro- 
per ty  relations, preliminary 
works, t ransport  and assurance 
of equipme';lt and materials 

3 .  Recapitulation (14-2) 



6.9. TL 110 kV Kakanj-Sarajevo 4 

1. Specif icat ion o f  equipment and materials 

Number  Equipment a n d  
U n i t  To ta l  

U n i t s  Quant .  price price 
materials [DEM) (DEM) 

-I 

1. Conductor  AI-Fe 240140 mmL kg 17.000 8 136.000 

2. Conductor  Fe 1 1  1 5 0  mm 2 
kg 1.600 5 8.000 - - 

3. D T - s t r i n g  110 kV pcs. 18  960 17.280 - 
4. DC-s t r i ng  110 k V  pcs. 2 4 930 22.320 

5. SC-s t r ing  110 kV pcs. 6 450 2.700 

6. C a r r y i n g  suspension o f  
e a r t h  conductor  pcs. 10 2 0 2 0 0 

7. Tens ion ing suspension o f  
e a r t h  conductor  pcs. 6 4 0 2 40 

8. Proceeding compression 
connector  f o r  conductor  
240140 mm2 5 0 3 7 1.850 - .-\ pcs. 

9. Compression connector  for 
conductor  240 140 mm2 pcs. 5 0 16 800 

10. Tens ion ing compression 
connector  fo r  conductor  
240140 mm2 pcs. 6 5 4 324  

1 Glass insu la tors  U12OBS pcs. 1.600 32 51.200 

12. Zinc armature  fo r  e a r t h  
e lectrode kg - - - 

13. Clamp f o r  ea r th  e lectrode pcs. - - - 
14. Zinced adapted tower  const- 

r u c t i o n  (var ious  pro f i les)  kg 5.000 2,5 12.500 

2. Const ruc t ion  and  electro- 
montage works, technical  docu- 
mentation, regu la t ion  o f  pro-  
p e r t y  relations, p re l im ina ry  
works, t r a n s p o r t  a n d  assurance 
o f  equipment a n d  materials 

3. Recapi tu lat ion (1+2) 



6.10. TL 110 kV Sarajevo l-Jablanica I 

1. Specification o f  equipment and materials 

Un i t  Total  
Number  Equipment and  Un i ts  Quant. price 

materials CDEM) (DEM) 
" 

1. Conductor AI-Fe 240140 mmL kg 12.000 8 96.000 

2. Conductor Fe 1 1 1  50 mm 
2 

kg 1.500 5 7.500 

3 .  DT-s t r ing  110 kV PCS. 2 4 960 23,040 

DC-st r ing 110 kV pcs. 18 

SC-str ing 110 k V  pcs. 12 

Ca r r y i ng  suspension of 
ea r t h  conductor pcs. 12 

Tensioning suspension of 
ea r th  conductor pcs. 6 

Proceeding compression 
connector fo r  conductor 
240140 mm2 pcs. 5 0 

Compression connector f o r  
conductor 240 140 mrn2 pcs. 5 0 

Tensioning compression 
connector f o r  conductor 
240140 mm2 pcs. 6 

Glass insulators U l2OBS pcs. 1.500 

Zinc armature f o r  ear th  
electrode kg 7 0 

Clamp fo r  ear th  electrode pcs. 5 

Zinced adapted tower const- 
r uc t i on  (var ious prof i les)  kg 5.000 

2. Construct ion and electro- 
montage works, technical docu- 
mentation, regulat ion o f  pro- 3 LC:, ;.--- 
p e r t y  relations, prel iminary 
works, t ranspor t  and  assurance 
o f  equipment and  materials 

3. Recapitulation (1+2) f -  ; --I c\ 3 0 ;. .. t J  



6.11. TL  110 kV  Sarajevo 4-Sokolac 

1. Specification o f  equipment and materials 

Number- Equipment and 
Un i t  Total 

Uni ts  Quant. price 
materials IDEM) (DEM) - 

1. Conductor AI-Fe 240 140 mrn' kg 1.500 8 12.000 

2, Conductor Fe 1 1  1 50 mm 
2 

kg 200 5 1 .ooo  
pcs. - - - 
PCS. 4 930 3.720 

5. SC-str ing 110 kV pcs. - - - 
6. Car ry ing  suspension of 

ear th  conductor pcs. - - - 
7. Tensioning suspension of 

ear th  conductor pcs. - - - 
8. Proceeding compression 

connector for  conductor 
240140 mm2 pcs. 12 3 7 444  

9. Compression connector for 
conductor 240 140 mm2 pcs. 3 0 16 480 

10. Tensioning compression 
connector fo r  conductor 
240140 mm2 pcs. 4 5 4 21 6 

11, Class insulators U120BS pcs. 500  32 16.000 

12. Zinc armature for ear th  
electrode kg - - - 

13. Clamp for  ear th  electrode pcs. - - - 

14. Zinced adapted tower const- 
ruc t ion (var ious prof i les)  kg 1.000 2,5 2.500 

T 0 T A L: 1-14 36.360 

2. Construction and electro- 
montage works, technical docu- 
mentation, regulat ion o f  pro- 
p e r t y  relations, prel iminary 
works, t ranspor t  and  assurance 
o f  equipment and materials 

3. Recapitulation (1+2) 



6 . 1 2 .  TL 110 kV Sarajevo 10-Sarajevo 7-1 

1. Specification of equipment and materials 

Unit Total 
Nurrber Equipment and Units Quant. price 

materials [DEM) (DEM) -- --\ 

1. Conductor AI-Fe 240140 mmL kg 26.000 8 208.000 

2. Conductor SLK cable kg 4.300 18 77.400 

3. DT-string 110 kV PCS. 12 960 'IS-.520 

PCS. 3 6 

pcs. - 
Carrying suspension of 
ea r th  conductor pcs. 8 

Tensioning suspension of 
ea r th  conductor pcs. 12 

Proceeding compression 
connector for conductor 
240140 mm2 pcs. 5 0 

Compression connector for 
conductor 240/40 mm2 pcs. 40 

Tensioning compression 
connector for conductor 
240/40 mm2 pcs. 8 

Glass insulators U12OBS PCS* 1.700 

Zinc armature for ear th  
electrode kg - 
Clamp for ea r th  electrode pcs. - 
Zinced adapted tower const- 
ruction (various profiles) kg 3.000 

2. Construction and electro- 
montage works, technical docu- 
mentation, regulation of pro- 
per ty  relations, preliminary 
works, t ransport  and assurance 
of equipment and materials 

3. Recapitulation (1+2) 



6.13. L i s t  o f  equipment and materials f o r  TL  110 k V  - -- . - 

Number. Equipment a n d  Unit Tota l  U n i t s  Quant. p r i c e  
materials (DEM) 

(DEM) 

1 2 3 4 5 6 - 
1. Co,nductor AI-Fe 240140 mmL kg 198.500 8 1.588.000 

2 
2. Conducotor  EAI  Mg  150125 mm kg 1.500 8 - -  12.000 

2 
3. Conductor  EAI Mg 95155 mm kg 2.500 1 0  25.000 

4. Conductor  Fe 1 I 1  50 mm 
2 

kg 13.100 5 65.500 

5. Conductor-  SLK cable m 4.300 18 77.400 

6. DT- s t r i n g  110 k V  

7. DC- s t r i n g  110 k V  

pcs. 194 960 186.240 

pcs.  247 930 229.710 

8. SC- s t r i n g  110 k V  pcs. 66 450 29.700 

9. C a r r y i n g  suspension o f  
e a r t h  conductor  pcs. 7 2 2 0 1.440 

10. Tens ion ing suspension o f  
e a r t h  conductor  pcs. 4 3 4 0 1.720 .. --. ----- 

11. C a r r y i n g  suspension f o r  
SLK cable pcs. 8 2 5 200 

12. Tens ion ing suspension fo r  
S L K  cable pcs. 12 3 0 360 

13. Proceeding compression 
connector  fo r  conductor  
240140 mm2 pcs. 450 3 7 16.650 

14. Compression connector 
conductor  240140 rnm2 
repar i s  - pcs. 600 16  9.600 

15. Tens ion ing compression 
connector  f o r  conductor  
240140 mm2 pcs. 6 8 54  - 3.672 

16. Class insulators U 120 BS pcs.  18.000 32 576.000 

17. Zinced armature fo r  ea r th  
e lectrode kg 765 3 2.295 

18. Clamp fo r  ea r th  electrode pcs.  2 5 5 125 

19. Zinced adapted tower -\ . - 
const ruc t ion  (var ious  
pro f i les)  kg 141.500 2,5 353.750 

T 0 T A L: (1-19) 2.179.362 
C 

Note: 
DT - doub le  tensioning 
DC - doub le  c a r r y i n g  
SC - s ing le  c a r r y i n g  
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6.14. Specif icat ion o f  devices, tool and  serv ice vehicles 

Materials 
U n i t  Tota l  

Number U n i t s  Quant.  price price 

1. TOOLS 

P u l l i n g  (sl ide) ladder  f o r  
s t r i ngs ,  l eng th  2,9 m pcs. 

pcs  . 
pcs. 

Pu l l i ng  (s l ide)  ladder  f o r  
s t r i n g s  220 kV ,  l eng th  7,4 m 

Pu l l i ng  ladder f o r  s t r i n g s  
110 k V  leng th  2,s m 

Wire ladder fo r  c a r r y i n g  
s t r i n g s  220 k V  l e n g t h  3 
a n d  4,5 m pcs. 

Ladder  fo r  repa i r s  a t  ten- 
s ion ing pole, l eng th  7,s m. 
Made o f  l i g h t  material, 
a t tes ted f o r  t h i s  work .  
F o r  easier t r a n s p o r t  and 
ca r ry ing ,  ladder i s  two- 
piece model pcs.  

Ladder  fo r  repa i r s  a t  
c a r r y i n g  pole 400 kV ,  l eng th  
5 m,possibly in two  pieces 
made pcs. 

T r a v e l l e r  f o r  steel rope-for  
lifting, spreading a n d  tensio- 
ning 
Catal. no. 49.10.20 
Catal.  no. 49.20.10 
Catal. no. 49.30.20 
Catal. no. 49.10.30 

pcs. 
pcs. 
pcs. 
pcs. 

Trave l le r  f o r  montage o f  
p ro tec t i ve  ropes 
T y p e  1. Catal.no. 49.25.50 
T y p e  1. Catal. no. 49.35.50 
T y p e  2. Catal.no. 49.35.90 

pcs. 
pcs. 
pcs. 

Cu t te r -p l i e rs  t y p e  I 1  and  
I l l  f o r  conductor  linking 
150-240 mm2 pcs. 

H y d r a u l i c  motor p r e s s  f o r  
linking Fe and  AI-Fe con- 
d u c t o r s  w i t h  b o r e r  set  
"F is terer "  o r  a n y  simi lar pcs. 



1.1 1. T rave l l e r  f o r  montage o f  
conductors .cross section 
5-11,7 mm 
Catal. no. 49.25.10 pcs. 

1.12. T rave l l e r  f o r  montage o f  
conductors, cross section 
18,l-22,4 rnm 
Catal. no. 49.45.10. pcs. 

1.13. T rave l l e r  f o r  montage con- 

l o ( d  d u c t o r s  o f  cross section 
12-18 mm 
Catal. no. 49.35.10 pcs. 

1.14. T rave l l e r  f o r  montage o f  

I L3 !J conductors  t y p e  Ubold i  
l ta l ia  601217 pcs. 

1.15. T rave l l e r  f o r  montage o f  
l 0 ~ 0  conductors o f  22,5-27,2 mm 

Catal.no. 49.65.10 pcs. 

1.16. T rave l l e r  f o r  tensioning t h e  
1621 conductors f o r  force u p  5 t. 

T y p e  601202 B. Uboldi- I tal ia pcs. 

1.17. L ine  ca r  fo r  repa i rs  o f  con- 

'a& d u c t o r s  T y p e  60 1204 Uboldi- 
l ta l ia  pcs. 

1.18. Clamp fo r  conductor  tensi- 

r ~ c j  on ing  T y p e  S 150 f o r  con- 
d u c t o r  cross sect ion 16-18 mm 
Catal. no. 48.07.150 pcs. 

1024 1.19. Clamp fo r  conductor  tensio- 
ning T y p e  S-240,conductor 
c ross  section 18-22 mm 
Catal. no. 48.02.240 pcs. 

1.20. Clamp fo r  conductor  tensio- 

~7 4 ning T y p e  S-360, conductor  
c ross  section 22-27 mm 
Catal. no. 48.02.360 pcs  . 

1.21. Clamp f o r  conductor  tensio- 

1 0  26  ning T y p e  S-490 f o r  conduc- 
t o r  cross section 27-32 mm 
Catal. no. 48.02.490 pcs. 

1.22. Clamp f o r  conductor  tensio- 

10 q' ning T y p e  S-50 conductor  
c ross  section S-10,5 rnm pcs. 



-- 
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1.23. Clamp fo r  conductor  tensio- 
ID$? ning T y p e  S-95 f o r  conductor  

I -' cross section 10,5-13 rnm pcs. 8 240 1.920 

1.24. Terminal  sock f o r  conductor  
spreading.  cross sect ion 

l o q  10-13 mm 
Catal. no. 47.01.13 pcs. 

1.25. Terminal  sock f o r  conductor  
spreading.  cross sect ion 

1 3 3 1  13-16 mm 
Catal. no. 47.01.16 pcs. 

1.26. Terminal  sock f o r  conductor  
spreading .cross sect ion 

I,9?[ 19-23 mm 
Catal. no. 47.01.23 pcs. 

1.27. Terminal  sock f o r  conductor  
spreading .cross sect ion 

i 3 ?.4 
,/ L* 

23-29 mm 
Catal. no. 47.01.29 pcs. 

1.28. Terminal  sock f o r  conductor  
spreading.  cross sect ion 

. .; . - 29-38 rnm 
.- .> -2 Catal. no. 47.01.30 pcs . 

1.29. Universal  devices f o r  lifting 
and  pulling, " T i r f o r "  T y p e  

: e <  
: ,.:) G., '? T-13 pulling f o r c e  o f  rope, 

5.10,25,50 and  100 m 

1.30. Un iversa l  devices f o r  lifting 
&- and  pulling, "T i r fo r l '  T y p e  .\? * .-' / 3 T-35, w i t h  pulling force, 

l eng th  5,10,25 50 and  100 m pcs. 

pcs. 
1.31. Tensioner T y p e  A 601141 f o r  

7 ;;= force up 3000 kg 

1.32. Self-mobile dev ice  f o r  
conductor  d r a g g i n g  w i t h  

1 037. double winch, Model kW-7, 
pulling force 2 x 5  tons PC= 

pcs. 

pcs. 

pcs. 

1.33. F lex ib le steel rope, c ross  

lo31 cest.12 mrn, 25,50 and  100 m 

1.34. F lex ib le steel rope, cross 

/ 2  39 sect. 16 mm, 25,50 and  100 m 

1.35. Synthet ic  o r  hemp rope, 

/ (-& L? 12 rnm leng th  100 m 

k 



1.36. Synthet ic  o r  hemp rope, 

10 $( 16 mm leng th  100 m pcs. 2 0 800 16.000 

 lo,+,^ 1.37. Monter  tool (complet) pcs.  10 100 1.000 

1.38. Motor  saw f o r  t r e e  c u t t i n g  
I04i; "STHIL"  small model pcs. 3 1.000 3.000 

1.39. Motor  saw f o r  t r e e  c u t t i n g  
13 $ 5  "STH I Li' b i g g e r  model pcs. 3 1.400 - -4.200 -- , oL1 1.40. Diesel power load set up 3 kW pcs. 3 2.800 -"- 8.400 

- 

1.41. Portable hyd rau l i c  hand  
10 46 h igh-pressure  p ress  f o r  

conductor  linking, w i t h  
hose 10 m set  

1'7 l7 7 1.42. Inser t+Hydrau l ic  hand  press  
f o r  conductors AI-Fe 490165, 
360/57,240/40,150125 and 
Fe 50 mm2 set 

1.43. Hydrau l i c  motor p ress  f o r  
i , ' 3 conductors 490165,360157, 

240/40,150/25 AI-Fe and 
Fe 50 mm2 set  

1.44. Inser t -Hydrau l ic  motor p ress  
! ? L  5 f o r  conductors AI-Fe 490165, 

360/57,240/40,150/25 and 
Fe 50 mm2 

/ 9 i 5  1.45. Pl iers f o r  c u t t i n g  AI-Fe 
conductor  490 165 mm2 

! 1.46. Be l ts  w i t h  safety rope 

; 9% 1.47. Hand b o r e r  up 16 mm 

set  3 1.500 4.500 

set  2 950 1.900 

2 0 2 5 0 5.000 - --- set  

I,,';'!, L - 1.48. Device fo r  spreading and  
tensioning o f  conductor  a t  TL 
380 k V  (conduv to r  in bund le) .  
min.pul l ing fo rce  10 t .Device 
i s  selfmobile w i t h  possible 
automatic regulation of  pulling 
force  (simi lar device i s  Japanese 
p r o d u c t  mod. NokW7 TWIN 
CAPSTANS SELF-DRIVING 
PULLER) pcs. 

set 4 750 3.000 . . . . .. . 

f t 1.49. B r a k e  fo r  device for  conduc- "3)7 t o r  pulling, w i t h  possible au- 
tomatic regu la t ion  o f  b r a k i n g  
fo rce  B r a k e  i s  adapted f o r  
d r i v e  ove r  bad. terra ins,  

i equ ipped w i t h  d r i v e s h a f t  f o r  
connect ion to  motor  vehicles pcs.  



I:, . - 
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1.50. F lex ib le  metal connector( rope) 
"PI  LOT SAJ LAt1  cros. sect. 6 rnm, 

/sj< min. b reak ing  fo rce  1.600 kg 
Rope i s  t o  be  1.000 m coi led 
a t  i r o n  spools. Rope terminals 
a r e  adjusted f o r  easy procee- 
ding w i t h  sui table turning 
swive l  pcs. 4 

1 .51. F lex ib le  metal conductor  
( rope )  f o r  pu l l ing ,  cross 
sect. 12-13, rnin. b reak ing  
fo rce  7.500 kg.Rope i s  deli- 

/ q 3  v e r e d  in 800 rn lengths  coi led 
; L- ia a t  metal spools. Rope terminals 

a r e  ad jus ted f o r  a n  eesy pro-  
ceeding w i t h  sui table t u r n i n g  
swivel  pcs . 5 

-:J 

,:.I:, ., :...:-) I... .._A - . . 

1.52. F lex ib le  metal rope f o r  con- 
d u c t o r  tensioning, c r .  sec. 
18 mm, min b reak ing  force 

195: 18.000 kg. Rope i s  de l ivered 
in 3.000 m lengths  coiled a t  
metal spols. Rope ends a r e  
ad jus ted f o r  a n  easy procee- 
ding o r  connected t o  p u l l  
devices pcs. 2 11.500 23.000 

1.53. Device f o r  conductor  encoi l ing 
f rom spools. Device i s  equ ipped 
w i t h  own  hand  l i f t e r  and h a n d  
b rake .  Made o f  light material 
ad jus ted f o r  unco i l ing  connec- 
t o r  f rom spools, cross sec. up 
2,O rn.capacity 4.000 kg 
Note: Similar p r o d u c t  f rom 
"UBOLDIt '  l ta l ia  pcs. 4 

1.54. Device f o r  conductor  co i l ing  
t 

3 < -5 w i t h  hand  chain d r i ve .  O the r  
JJ data same as I tem 1.53. pcs. 4 

1 .55. Hand l i f t e r  (device) f o r  
un load ing t h e  insu la tor  s t r i n g s  
by replacement insu la tor  u n i t s  

1 0 6 0  a t  c a r r y i n g  insu la tor  poles 
w i t h  max.st r ing o r  rope leng th  
up 6 m f o r  min.force 5.000 kg. 
Device i s  to  be  l igh t ( less  t h a n  
20 k g ) a n d  ad jus ted f o r  repa i rs  
a t  tensioning a n d  c a r r y i n g  po- 

b les (hor izonta l  a n d  ver t ica l  posi- 
t i o n  o f  works)  pcs. 4 



0 1 2 3 4 5 

1.56. T rave l l e r  f o r  spreading con- 
duc to rs  in bund le  ( 2  conduc- 
t o r  bund le  a t  hor izonta l  
posi t ion o f  400 mm space) 
Equ ipped w i t h  aux i l i a ry  t rave-  

l le rs  fo r  passing the  spread 
connector Max .vertical load o f  
t rave l l e r  12,000 kg. Made o f  
l i g h t  and sol id material. 
C u t t e r  70 mm coated w i th  pla- 
s t ic  mass. 
Note: Above t rave l le r  i s  simi- 
l a r  t o  TESMEC T y p e  651 pcs, 

1.57. Balance t rave l l e r  ( f o r  force 
equal ing)  fo r  spreading 
connectors in bundle, ( two 
connector  bundle, 400 m m  spa- 

i362  ces) Min.loading force 12.000 kg) 
Ad jus ted fo r  connector sprea- 
ding t h r o u g h  t h e  t rave l le rs  
descr ibed in l tem 1 .56 
Note: Similar t rave l le r  i s  
p roduced b y  TESMEC mod. 641 pcs. 

1.58. System o f  complex o f  t rans.  
f e r rab le  t rave l le rs  fo r  con- 
d u c t o r  tensioning w i t h  two 
complex t rave l l e r  systems 
w i t h  i r o n  d r i v e  c o r d  fo r  
12.000 kg rope 
Note:  Similar t rave l l e r  system 
i s  produced by TESMEC 
mod. 301 

1.59. Single , t rave l le r  f o r  conduc- 
t o r  spread ing .cross sec. 

/ots 600 mm, g u t t e r  70 mm fo r  
ver t i ca l  force 6.000 kg, 
C u t t e r  is  coated w i t h  p last ic  
mass. 

pcs. 

pcs. 

1.60. L ine  ca r  f o r  d i s tan t  ring 
montage a t  conductors in 

lo&,/ bund le(o f  two conductor)  
w i t h  400 mm space. L ine car  
is  w i t h  chain foot d r i v e  
equ ipped w i t h  b r a k e  and 
d is tance counter  
Note: Similar c a r  i s  p roduced 
b y  TESMEC mod. 661 pcs. 



1.61. L i n e  c a r  fo r  s l i g h t  repa r i s  
a n d  works  a t  conductors  

/oh& (one conductor)  simi lar t o  
UBOLDl Tl1050(ex  601240) 
Made o f  light material  pcs. 4 350 I .  400 

1.62. Pro long ing sock f o r  procee- 
ding conductors a t  spreading 

l sb? Cross sect. 18-30 mrn pcs. 10 100.. - 1.000 

1.63. Pro long ing sock f o r  procee- 
ding conductors a t  spreading - ->&? Cross  sect. 11-14,5 mm pcs. 10 100 1.000 

1.64. In terconnector  f o r  steel rope 
p ro long ing  fo r  conductor  

J spread ing w i th  5.000 kg. 
force.  pcs. 10 2 0 2 0 0 

1.65. T u r n i n g  swivel f o r  12.000 
force. pcs. 2 0 5 0 1.000 

1.66. Portable dynamometar fo r  
I _  f o rce  matching a t  c'ondduc- 

--# 

t o r s  Ad jus ted to  force 
match ing o f  conductors  
a t  tensioning cond i t ion  pcs. 4 600 2.400 

1.67. Serv ice  vehicle w i t h  w inch 
I Q ~ L  ( 8  seats) pcs. 2 30.000 60.000 

1.68. Set o f  ear th ing  tool f o r  

f'4) 110 k~ voltage pcs. 8 1 . O O O  8.000 

1.69. Set o f  ea r th ing  tool f o r  

/;3? tr 220 k~ voltage pcs. 4 1.500 6.000 

1 .70. Set o f  ea r th ing  tool f o r  
id?;' s 400 kV voltage pcs. 2 2.000 4.000 

- 

T O T A L :  

N O T E :  
Catalog numbers  mentioned a t  the  above specification a r e  taken 
from t h e  technical documentation of "DALEKOVOD" Zagreb 



6.15. E x p e n s e s  o f  s a n a t i o n  and r e v i t a l i z a t i o n  o f  TL 400 a n d  110 k V  

Equipment W o r k s  T o t a l  
T R A N S M I S S I O N  LINE E mater ia l  

(DEM) (DEM) (DEM) ----- - 
1. TL  400 k V  S a r a j e v o  10- 

T u z l a  499.760 160.000 659.760 

2. TL  110 k V  S a r a j e v o  10- 
S a r a j e v o  4 276.840 80.000 ~ 3 5 6 . 8 4 0  

3. TL  110 k V  S a r a j e v o  2-  
S a r a j e v o  4 206.454 90.000 296.454 

4. TL  110 k V  S a r a j e v o  2- 
S a r a j e v o  5 174.676 80.000 254.676 

5. TL  110 k V  S a r a j e v o  1- 
J a b l a n i c a  I I  a n d  Ill 487.694 207.000 694.694 

6. T L I l O k V S a r a j e v o l -  
S a r a j e v o  18-Sara jevo 20 544.658 280.000 824.658 

7. TL  110 k V  S a r a j e v o  20- 
S a r a j e v o  14-Sara j e v o  15 428.456 215.000 643.456 

8. TL 110 k V  S a r a j e v o  10- 
S a r a j e v o  2 162.159 69.000 231.158 

9. TL  110 kV K a k a n j -  
S a r a j e v o  4 253.414 105.000 358.414 - 

10. TL 110 k V  S a r a j e v o  1- 
J a b l a n i c a  1 214.278 92.000 306.279 

11. TL 110 k V  S a r a j e v o  4- 
S o k o l a c  36.360 7.000 43.360 

12. TL  110 k V  S a r a j e v o  10- 
S a r a j e v o  7-1 395.590 160.000 555.590 



7 ,  RECAPITULATION OF THE EXPENSES FOR SANATION 
AND REVITALIZATION OF TRANSFORMER STATIONS 
AND TRANMISSION LINES 

Works, Devices, 
Electric energy Equipment other instrumen. Total 
facility expenses a n d  tool 

( D E M )  ( D E M )  ( D E M )  ( D E M )  
.. - 

Transmission lines 
400 and 110 kV 3.680.339 1.545.000' 837.475 -6 .062.814 

. .- - 

Transformer stations --_Z - 
1 1 0 1 ~  kV 671.530 157.742 334.000 1.163.272 

T O T A L :  7.226.086 
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8 .  TERM DIAGRAM OF THE WORK DURATION 
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5 

6 

7 
8 

9 

10 

11 
7 

12 

Dy5 UM 10(20)/0,4 kVA, 400 
kVA " Rade Koncar " 
Oil immersed power transformer 
Dy5 UM 10(20)/0,4 kVA, 630 
kVA 
Oil immersed power transformer 
Dy5 UM 10(20)'0,4 kVA, 1000 
kVA 
Transformer oil 
Outdoor installation with 2 
transmission fields, 2 
transformer fields, 1 instrument 
field and iron construction with 
joints 
Automatic pneumatic switch - 
disconnector RN-4, RDN-4 10 
kV, 200 A, "Energoinvest" ( or 
CSlR 121630 "TSN") 
Automatic pneumatic switch - 
disconnector with fuses and 
disconnecting coil RFN-4, 10 kV 
200 A "Energoinvest" ( or CSlR 
1211 00 "TSN") 
Compression disconnector 
CS1 H 121630 DD "TSN" ( see 
Notes) 

PCS 

pcs 

PCS 
kg 

set 

pcs 

pcs 

pcs 

8 

66 

5 
200000 

1 

60 

30 

20 

7.080,OO 

9.570,OO 

15.800,OO 
4,OO 

620.000,OO 

1.900,OO 

2.700,OO 

1.900,OO 

56.640,OO 

631.620,OO 

79.000,OO 
800.000,OO 

620.000,OO 

1 14.000,OO 

81 .OOO,OO 

38.000,OO 



Page 2 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

Compression disconnector 
CSl  H 121100 DD SK LT "TSN" 
( see Notes ) 
Notes for items 12 and 13 : For 
700 mm wide cubicles, the 
alternative would be the vacuum 
interrupter V12-25-16-(20) 
"R.KoncarU 

Minimum-oil interrupter HG 
4a/8cI 12 kV, 630 A 500 MVA 25 
kA "Energoinvest" or : vacuum 
interrupter V 12-25-1 6 "Koncar" 
Mini block with 3 cubicles, 24 kV 
630 A 500 MVA 
"Energoinvest","TSN", "Rade 
Koncar" or similar 
Pin-type insulator SAR 30 
"R.Koncar" 
Pin-type insulator SAR 10 
"R.KoncarN 
Conducting insulator SB 38/62 
for UM "TSN" 
HV fuse cartridge 10 kV 50 A 
,FTR "Energoinvest" 
HV fuse cartridge 10 kV 125 A 
,FTR"Energoinvestn 
HV fuse cartridge 10 kV 125 
A,VVC "Energoinvest" 
HV fuse cartridge 10 kV 75 A, 
VVC "Energoinvest" 
LV switch DU 1250, 500 V, 50 
Hz with manual front drive 
"Energoinvest" 
LV switch DU 1250,500 V, 50 Hz 
with electric motor drive 
"Energoinvest" 
LV switch F 1000 with front drive 
"Energoinvest" 
Cable NYBY 3 x 35 mm, 10 kV 

26 

27 

28 

29 

30 

31 

pcs 

pcs 

pcs 

pcs 

pcs 

pcs 

pcs 

pcs 

pcs 

pcs 

PCS 

PCS 

"ELKA" 
Cable PPOO 1 x 500 mm, 1 kV 
"ELKA" 
Cable PPOO 1 x 300 mm, I kV 
"ELKA" 
LV fuse box for pole mounted 
TS "Energoinvest" 
LV switchgear assembly with 8 
cable terminals "Energoinvest" 
Voltmeter type FQ3 0 - 500 V, 
50 Hz "lskra" 

15 

10 

15 

24 

250 

15 

50 

120 

24 

150 

5 

3 

m 

m 

m 

PCS 

pcs 

pcs 

2.700,OO 

5.1 10,OO 

11.000,OO 

80,OO 

30,OO 

120,OO 

90,OO 

80,OO 

90,OO 

80,00 

1.600,OO 

1.900,OO 

1.300,OO 

40.500,OO 

51.1 00,OO 
- 

165.000,OO 

1.920,OO 

7.500,OO 

1.800,OO 

4.500,OO 

9.600,OO 

2.160,OO 

12.000,OO 

8.000,OO 

5.700,OO 

13.000,OO 

300 

6 0 

20 

6 

6 

350 

40,OO 

30,OO 

25,OO 

2.000,OO 

10.000,OO 

200,OO 

12.000,OO 

1.800,OO 

500,OO 

12.000,OO 

60.000,OO 

70.000,OO 
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10.000,OO 

31 5.000,OO 

- - 
. . 

255.500,OO 

3.200.000,OO 

1 .I 72.500,OO 

9.972,OO 

12.144,OO 

116.100,OO 

32 

33 

34 

35 

36 

37 

38 

39 

40 

4200 

7300 

25000 

17500 

12 

24 

270 

250,OO 

75,OO 

35,OO 

128,OO 

67,OO 

831 ,OO 

506,OO 

430,OO 

Ammeter type FQ3 0-1 000 A 
with the pointer for rnax. 15 
minutes load "ISKRA" 
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 mrn2 (JUS 
N.C5.020) 
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 150125 mm2 
(JUS N.C5.230) 
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 IPO 13 A , 
Al wire 3 x 150 mrn2 
(JUS.N.C5.020) 
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 15016 mm2 (JUS 
N.C5.220) 
Cable joints,type KS 1600lHE for 
connections of 35 kV three-core 
lead sheathed cables (listed as 
No.33),produced by "TEP" 
Zagreb 
Cable joints,type XPKS 3513 for 
connections of 35 kV XLPE 
insulated cables (listed as 
No.34),produced by "TEP" 
Zagreb 
Cable joints,type KS-64 for 
connections of 10 kV paper- 
insulated cables (listed as 
No.35),produced by "TEP" 
Zagreb 

pcs 

m 

m 

rn 

m 

pcs 

pcs 

pcs 



i 

Page 4 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

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 
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 No.36),produced by 
"3M(EAST) AG" Switzerland 
Cable midspan joints,type 92- 
A1 75-3D for connections of 10 
kV three-core, paper insulated 
and PVC insulated cables 
(already part of the network), 
produced by "3M (EAST) AG" 
Switzerland 
Cable head, type GK 35 for 35 
kV three-core,single wire 
armoured, lead sheathed cables( 
listed as No.33 ), produced by 
"TEP" Zagreb 
Cable head, type XPKG 35/24, 
for 35 kV single-core, XLPE 
insulated cables (listed as 
No,34),produced by "TEP" 
Zagreb 
Cable head for indoor 
installation,type KGU-12 for 10 
kV paper insulated cables(listed 
as No.35 ),produced by "TEP" 
Zagreb 
Cable head for outdoor 
installation,type KG 12 for 10 kV 
paper insulated cables(listed as 
No.35) ,produced by "TEP" 
Zagreb 
Cable head,type 93-DNl2-3 with 
accessory set type 93-PN 72 for 
10 kV ,PVC insulated cables 
(listed as No. 36), produced by 
"3N(East) AG" Switzerland 
Copper ferrule for compression, 
type XG7 T-70, produced by 
"SIMEL" 
Copper ferrule for compression, 
type XG 7 T-95, produced by 
"SIMEL" 

pcs 

pcs 

PCS 

set 

pcs 

pcs 

pcs 

set 

pcs 

pcs 

370,OO 

540,OO 

1.350,OO 

3.502,OO 

350,OO 

270,OO 

450,OO 

620,OO 

14,OO 

15,OO 

160 

60 

6 

12 

12 

120 

12 

30 

400 

200 

59.200,OO 

32.400,OO 

8.1 00,OO 

42.024,OO 

4.200,OO 

32.400,OO 

5.400,OO 

18.600,OO 

5.600,OO 

3.000,OO 
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50 

51 

52  

53 

54 

55 

56 

57 

58 

59 

60 

61 

Copper ferrule for compression, 
type XG 7 T-120, produced by 
"SIMEL" 
Aluminium ferrule for 
compression,type XG8C150, 
produced by "SIMEL" 
Bimetallic Al-Copper ferrule for 
compression,type XN8C-150 B 
70, produced by "SIMEL" 
Bimetallic Ai-Copper ferrule for 
compression, type XN8C-150 B 
95, produced by "SIMEL" 
Bimetallic Al-Copper lug for 
compression, type XCX 150, 
produced by "SIMEL" 
Aluminium compression lug, 
type XC8 150, produced by 
"SIMEL" 
PVC cable protection, 
dimensions 150 x 150 x 1000 
mm, produced by "Vinidurit" 
Zadar 
Copper compression lug, type 
XCT 70-1 15-1 2, produced by 
"SIMEL" 
Copper compression lug, type 
XCT 95-1 30-1 6, produced by 
"SIMEL" 
Copper compression lug, type 
XCT 120-1 50-16, produced by 
"SIMEL" 
Impregnated wooden pole,JUS 
D.T4 021169 and D.B2.020: 
length 8 m 
length 9 m 
length 10 m 
length 11 m 
length 12 m 
Pole made of polyester resins 
reinforced with glass fibres, 
types: 
101250 (1 0 m long,permissible 
stress on top 250 daN) 
111250 (1 1 m long,permissible 
stress on top 250 daN) 
12/250 (12 m long,permissible 
stress on top 250 daN) 
These poles are produced by 
"Restei" Italy 

pcs 

pcs 

pcs 

pcs 

pcs 

pcs 

pcs 

pcs 

pcs 

pcs 

pcs 
pcs 
pcs 
pcs 
pcs 

pcs 

pcs 

pcs 

60 

1500 

300 

300 

300 

300 

16000 

100 

200 

100 

966 
976 
1296 
541 
75 

100 

133 

135 

16,OO 

21 ,OO 

24,OO 

28,OO 

30,OO 

25,OO 

4,OO 

20,OO 

25,OO 

28,OO 

150,OO 
160,OO 
180,OO 
200,OO 
230,OO 

374,OO 

41 4,OO 

476,OO 

960,OO 

31.500,OO 

7.200,OO 

8.400,OO 

_ - 
..,' 

9.000,OO 

7.500,OO 

64.000,OO 

2.000,OO 

5.000,OO 

2.800,OO 

144.900,OO 
156.160,OO 
233.280,OO 
108.200,OO 

17.250,OO 

37.400,OO 

55.062,OO 

64.260,OO 
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28.896,OO 

136.864,OO 

25.370,OO 

128.132,OO 

.. - 
46.1 70,OO 

67.500,OO 

12.420,OO 
5.501 ,OO 
6.783,OO 
2.078,OO 

171.558,OO 

54.432,OO 

32.760,OO 

30.360,OO 
30.000,OO 

30.672,OO 

7.560,OO 

7.076,OO 

301 ,OO 

364,OO 

590,OO 

622,OO 

171 ,OO 

750,OO 

1.800,OO 
1.800,OO 
1.800,OO 
1.800,OO 

81 ,OO 

24,OO 

21 ,OO 

33,OO 
2,OO 

21 6,OO 

252,OO 

244,OO 

62 

63 

64 

65 

66 

67 
68 

69 

70 

71 

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 
Steel-lattice ,hot-dip galvanised 
tower ( with bolts ), types: 
C1 12,30 m ( 5 pcs ) 
C2 13,50 m ( 4  pcs) 
E7 12,78 m ( 2  pcs) 
E2 14,02 m ( 1 pcs ) 
Produced by "Energoinvest" 
Sarajevo 
Reinforced-concrete support for 
mounting on wooden pole. 
Permissible breaking moment 
2000/1000 daNm.Produced by 
"Sava" ,Krsko,Slovenia 
Steel, hot-dip galvanised 
clamping ring for jointing of pole 
and support.Produced by "Sava" 
Krsko, Slovenia but also by 
"Energoinvest" Sarajevo 
Reinforced concrete stabilising 
plate, 50x40~9 cm,produced by 
"Sava" Krsko 
Concrete tubejnternal diameter 
500 mm, 1 m long 
Portland cement PC 350 
Steel, hot-dip galvanised 
bracket,type NGH-1 (designed by 
"Elektrodistribucija") 
Steel, hot-dip galvanised 
bracket,type NGH-2( designed 
by "Elektrodistribucija") 
Steel, hot-dip galvanised 
bracket, type UZH-40( designed 
by "Elektrodistribucija") 

pcs 

pcs 

pcs 

pcs 

pcs 

pcs 

t 
t 
t 
t 

pcs 

pair 

pcs 

pcs 
kg 

pcs 

pcs 

pcs 

96 

376 

43 

206 

270 

90 

6900 
3056 
3768 
1154 

2118 

2268 

1560 

920 
15000 

142 

30 

29 
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234,OO 

150,OO 

22,OO 

26,OO 

100,OO 

11 0,OO 

8,15 
9,14 

10,OO 
12,OO 
13,50 
18,OO 
20,OO 
23,OO 

340,001 

410,OO 

34,OO 

21 ,OO 

28,OO 

18,OO 

28,OO 

3,60 

5,OO 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

pcs 

pcs 

pcs 

pcs 

set 

set 

pcs 
pcs 
pcs 
pcs 
pcs 
pcs 
pcs 
pcs 

pcs 

pcs 

pcs 

PCS 

pcs 

pcs 

pcs 

kg 

kg 

58.500,OO 

4.500,OO 

4.246,OO 

3.770,OO 

- - 

3.1 00,OO 

1.320,OO 

1 .A41 ,OO 
1.828,OO 
1.500,OO 
1.800,OO 
1.080,OO 
2.880,OO 
1.200,OO 

460,OO 

3.400,OO 

4.1 00,OO 

5.916,OO 

9.660,OO 

1.680,OO 

5.094,OO 

2.800,OO 

102.960,OO 

181.250,OO 

Stee1,galvanised bracket, type 
ZPK-111 ( designed by 
"Elektrodistribucija" ) 
Steel, galvanised bracket, type 
OK-40 ( designed by 
"Elektrodistribucija") 
Stee1,galvanised bracket, type 
KK-1 ( designed by 
"Elektrodistribucija" ) 
Stee1,galvanised bracket, type 
KK-2 ( designed by 
"Elektrodistribucija" ) 
Steel, galvanised bracket, type 
ZK ( designed by 
"Elektrodistribucija" ) 
Steel, galvanised bracket, type 
KRK ( designed by 
"Elektrodistribucija" ) 
Steel bolts with nuts M 20, 
lengths: 
200 rnm 
250 mm 
300 mm 
350 mm 
500 mm 
750 mm 
1300 mm 
1400 mm 
Steel, galvanised bracket, type 
ZPK-1 ( designed by 
"Elektodistribucija") 
Steel, galvanised bracket, type 
ZPK-3 ( designed by 
"Elektrodistribucija") 
Steel, galvanised tower swivel 
clevis 2-46 ( designed by 
"Elektrodistribucija" ) 
lnsulator support, cuNed,type 
NSV-25 E ( JUS N.F1 502162) 
Insulator support,curved, type 
NSV-25 F ( JUS N.Fl.502162) 
Straight insulator support NPV- 
25 A (JUS N.FI 501.62) 
Straight insulator support NPV- 
25 6 (JUS N.F? 501162) 
Aluminium conductor, steel 
reinforced (ACSR) 2514,JUS 
N.Cl.351 
Aluminium conductor, steel 
reinforced (ACSR) 3516,JUS 
N.Cl.351 

250 

30 

193 

145 

3 1 

12 

140 
200 
150 
150 
80 
160 
60 
20 

10 

10 

174 

460 

60 

283 

100 

28600 

36250 
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88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

100 

101 

102 

103 

Aluminium conductor, steel 
reinforced (ACSR) 5018, JUS 
N.Cl.351 
Pin-type porcelain insulator 
D-135 ( JUS N.Fl.105) 
Pin-type porcelain insulator 
PS-17,5 R( not standardized by 
JUS) 
Pin-type porcelain insulator 
D-260 ( JUS N.F1 .I 05 ) 
Glass insulator set U120 BS 
(I.E.C. 305) or glass insulator set 
F-1201146 "Sediver" 
Silicon long rod insulator N-TT 
070-01 6, produced by"Rebosio", 
Milan,ltaly 
Silicon long rod insulator D-TT 
080-033, produced by "Rebosio" 
Milan, Italy 
Pin-type silicon insulator P-CF 
045-01 1 with suspension clamp 
for Al rope 6-1 0 mm,pin and U 
bolts M 20x170 mm(CF-I), 
produced by "RebosioW,Milan 
,Italy 
Link with a pin ball (IEC 16), 
cat.no.21 .I 3.1 0, produced by 
"Dalekovod" Zagreb 
Ball-socket (IEC 16A) 
cat.no.24.03.10, produced by 
"Dalekovod" Zagreb 

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

Clevis ,cat.no.22.32.10, 
produced by "Dalekovod" Zagreb 

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

Suspension clamp for AlFe 
cable, cat.no.10.12.10., 
produced by "Dalekovod" Zagreb 
Suspension clamp for Cu cable, 
cat.no.10.15.60., produced by 
"Dalekovod" Zagreb 

Tension clamp, cat.no.16.12.10, 
produced by "Dalekovod" Zagreb 

kg 

PCS 

pcs 

PCS 

pcs 

pcs 

pcs 

pcs 

pcs 

pcs 

pcs 

pcs 

pcs 

pcs 

pcs 

pcs 

58150 

800 

200 

30 

300 

260 

30 

189 

200 

200 

30 

30 

60 

45 

10 

170 

7,OO 

39,OO 

47,OO 

84,OO 

63,OO 

150,OO 

195,OO 

180,OO 

14,OO 

13,OO 

18,OO 

11 ,OO 

23,OO 

57,OO 

49,OO 

31 ,OO 

407.050,OO 

31.200,OO 

9.400,OO 

2.520,OO 

18.900,OO 

., ..- 
39.000,OO 

5.850,OO 

34.020,OO 

2.800,OO 

2.600,OO 

540,OO 

330,OO 

1.380,OO 

2.565,OO 

490,OO 

5.270,OO 
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104 

105 

106 

107 

108 
109 

11 0 

11 1 

112 

113 

114 

115 
11 6 

30,OO 

6,30 

8,25 

4,70 

2,50 
18,OO 

2.400,OO 

3.250,OO 

5,OO 
6,OO 
7,OO 

7,OO 
9,30 

8,30 

350,OO 
150,OO 

Tension clamp, cat.no.16.10.20, 
produced by "Dalekovod" Zagreb 
AI-Cu current clamp, cat.no. 
77.06.09., produced by 
"Dalekovod" Zagreb 
AI-Cu current clamp, cat.no. 
77.06.1 1 ., produced by 
"Dalekovod" Zagreb 
Aluminium current clamp, 
~at.no.77.07.11.~ produced by 
"Dalekovod" Zagreb 
Chain terminal for steel rope, 
cat.no.77.01.05, produced by 
"Dalekovod" Zagreb 
Hemp 
Three-pole, outdoor line 
disconnector, type RNO-121630- 
400, for mounting on wooden 
pole, produced by "EMO" Ohrid 
Three-pole outdoor switch ,type 
F l a  15160, 12 kV, 400 A, cat.no. 
67.81.1 3., for mounting on 
wooden pole A, produced by 
"Rade Koncar" Zagreb 
Aluminium notched clamp, 
cat.no. 
41 3501 ( for AI-Fe wire 2514 ) 
41 3502 ( for AI-Fe wire 3516 ) 
41 3503 ( for AI-Fe wire 5018 ) 
Produced by "Mehanika" 
Trbovlje 
Aluminium tension clamp, 
cat.no. 
41 1701 
41 1702 
Produced by "Mehanika" 
Trbovlje 
AI-Cu straight jumper terminal, 
type C4.10.25, produced by 
"Dalekovod" Zagreb 
Surge arrester, type 1 81 0 N, 
rated voltage 12 kV, cat.no 
.212507 with a holder, produced 
by "Mehanika" Trbovlje (Other 
option: arrester type PVR cat.no. 
281 61 0, 10 kA with a holder 
cat.no. 7212, produced by 
"OHIO BRASS",Ohio,USA 
Concrete MB 20 

450,OO 

1.890,OO 

495,OO 

1.41 0,OO 
- 

250,OO 
3.780,OO 

81.600,OO 

32.500,OO 

350,OO 
900,OO 
350,OO 

1.890,OO 
2.232,OO 

498,OO 

21.000,OO 
172.500,OO 

pcs 

pcs 

pcs 

pcs 

pcs 
kg 

set 

set 

pcs 
pcs 
pcs 

pcs 
pcs 

pcs 

pcs 
m3 

15 

300 

60 

300 

100 
210 

34 

10 

70 
150 
50 

270 
240 

60 

60 
1150 
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630,OO 

139,50 

54,20 

7.200,OO 

... - 
34.650,OO 

G 

390,OO 

225,OO 

545,60 

17.255,OO 

7.848,OO 

15.000,OO 

6.01 8,OO 

11 7 

11 8 

11 9 

120 

121 

122 

123 

124 

125 

126 

127 

128 

Reinforced concrete stabilising 
plate, 90x50~10 cm (type S-go), 
produced by "Neretva" Capljina 
Reinforced concrete base plate, 
60x60~10 cm ( type P-60 ), 
produced by "Neretva" Capljina 
Same as above, 40x40~10 cm 
( type A-40 ) 
Reinforced concrete base plate, 
40x30~10 cm ,produced by 
"Neretva" Capljina 
Reinforced concrete stabilising 
plate, 60x20~10 cm, produced 
by "Neretva" Capljina 
Reinforced concrete base plate 
( type P-60A ) for tower 
foundation, produced by 
"Neretva" Capljina 
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 

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 

Tension support with self- 
supporting cable bundle, hot-dip 
galvanised, cat.no.19.03.05.20, 
produced by "Dalekovod" Zagreb 
Suspension clamp with a link for 
self-supporting cable bundle, 
made of Aluminium alloy, 
cat.no.13.06.15, produced by 
"Dalekovod" Zagreb 
Tension clamp for self- 
supporting cable bundle, 
cat.no. 17.06.1 5, produced by 
"Dalekovod" Zagreb 
Hot-dip galvanised bolts for self- 
supportinng cable bundle, 
cat.no.19.03.06, produced by 
"Dalekovod" Zagreb 

3,50 

4,65 

2,71 

4,50 

4,50 

3,25 

7,50 

6,82 

10,15 

6,54 

12,50 

334 

pcs 

pcs 

pcs 

pcs 

pcs 

pcs 

pcs 

pcs 

pcs 

pcs 

pcs 

pcs 

180 

30 

20 

1600 

7700 

120 

30 

80 

1700 

1200 

1200 

1700 
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129 

130 

131 

132 

133 

134 

135 

136 

137 

138 

139 

140 

141 

142 

pcs 

pcs 

pcs 

pcs 

pcs 

pcs 

pcs 

pcs 

pcs 

pcs 

pcs 

pcs 

pcs 

pcs 

PVC insulated belt for self- 
supporting cable bundle, catno. 
19.02.20, produced by 
"Dalekovod" Zagreb 

Tension ctamp for self- 
supporting cable bundle, for 
mounting on roof girder (house 
installation ), cat.no.17.07.08. 
produced by "Dalekovod" Zagreb 
Round cleat with 2 hooks (170 
mm diameter), for anchor 
mounting on concrete tower, 
cat.no.19.03.40., produced by 
"Dalekovod" Zagreb 
Straight LV insulator support , 
type NPN 19x85 A, JUS N.F1. 
601162 
Straight LV insulator support, 
type NPN 19x85 B, JUS N.Fl. 
601162 
Straplbolt for tension 2-80 LV 
insulator, type SP-105, JUS 
N.Fl. 606162 
Straplbolt for tension 2-1 15 LV 
insulator , type SP-115, JUS 
N.Fl. 606162 
Cylindrical tension LV insulator 
DIN 48156, type C-30, 
permissible stress 50 daN, for 
roof girder anch'or 
Cylindrical tension LV insulator 
DIN 481 56 type D-100, 
permissible stress 2000 daN, for 
tower anchor 

Pin-type LV insulator, type N.95, 
JUS N.F1. 301159 or DIN 481 50 
Tension LV insulator, type 2-80, 
JUS N.F1. 306159 or DIN 48154 

Tension LV insulator,type 2-1 15, 
JUS N.Fl.306159 or DIN 48154 
LV fuse type Fz-25 ,produced 
by "Elektroelement"lzlake 
Insulated surge arrester, type 
IPO 2,5/0,5, cat.no. 200802, 
produced by "Mehanika" 
Trbovlje 

8700 

2700 

150 

2500 

1700 

1800 

1500 

1300 

330 

3300 

2000 

2000 

3000 

500 

1,66 

9,17 

8,OO 

2,50 

4,OO 

739  

18,OO 

13,OO 

20,OO 

35,lO 

15,OO 

36,OO 

3,OO 

25,OO 

14.442,OO 

24.759,OO 

- - 

- 1.200,OO 

6.250,OO 

6.800,OO 

13.662,OO 

27.000,OO 

16.900,OO 

6.600,OO 

11 5.830,OO 

30.000,OO 

72.000,OO 

9.000,OO 

12.500,OO 
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143 

144 

145 

146 

147 

148 

149 

150 

151 

152 

153 

154 

155 

156 

157 

m 

m 

m 

m 

m 

m 

m 

m 

kg 

pcs 

pcs 

pcs 

pcs 

pcs 

pcs 

Insulated single-core conductor, 
type PINYAl ,size 10 mm2, 
voltage level up to 1 kV, JUS 
N.C3.200 
Low-voltage cable 0,611 kV, type 
PPOO, size 2x10 mm2 , JUS 
N.C5.220/75 

Same as above, size 4x10 mm2 
Self-supporting cable bundle, 
type XOOIO, size 2x16 mm2, Al 
conductors,XLPE insulated, JUS 
N.Cl.302 or DIN 48201, 
produced bu "ELKA" Zagreb 

Same as above, size 4x16 mm2 
Self-supporting cable bundle, 
type XOOIO, size 3x35+71,5 
mm2, A1 conductors and Al-alloy 
neutral conductor, breaking force 
of 1740 daN, JUS N.Cl.302 or 
DIN 48201, produced by "ELKA" 
Zagreb 
Same as above, size 3x70+71,5 
mm2 
Same as above, size 
3~70+71,5+2xI 6 mm2 
Steel galvanised FeZn 
grounding wire, 25x4 mm, JUS 
NC.B3.550 

Grounding cross joints (60x60~3 
mm) with 4 bolts or band-to- 
band joints, JUS N.64.936 

Curved LV insulator support, 
type NSN 19E, JUS N.Fl.602162 
Chain terminal up to 25 mm2, 
~at.no.77.01.07.~ produced by 
"Dalekovod" Zagreb 

Compression Al clamp, size 
7011 6 mm2, cat.no.77.74.16, 
produced by "Dalekovod" Zagreb 

Compression Al clamp, size 
70135 mm2, cat.no.77.74.35, 
produced by "Dalekovod" Zagreb 
Threaded Al joint, size 35 mm2, 
cat.no.41.35.02, produced by 
"Mehanika" Trbovlje 

12000 

2000 

4000 

29000 

35000 

45000 

130000 

35000 

13000 

800 

3500 

800 

1600 ----- 

1800 

2000 

1,25 

5,OO 

6,OO 

2,30 

4,30 

9,50 

15,OO 

22,lO 

1,29 

1,61 

3,OO 

1,20 

6,50 

5,20 

7,OO 

15.000,OO 

10.000,OO 

24.000,OO 

- - 
66.700,OO 

, , 

150.500,OO 

427.500,OO 

1.950.000,OO 

773.500,OO 

16.770,OO 

1.288,OO 

10.500,OO 

960,OO 

10.400,OO 

9.360,OO 

14.000,OO 
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158 

159 

160 

161 

162 

163 

164 

2400 

1300 

1700 

1100 

20000 

30000 

35000 

1 100 

1200 

30 
15 
30 
35 
40 
30 

40 

20 

20 

Compression AI-Cu clamp, size 
70110 mm2, cat.no.77.84.16, 
produced by "Dalekovod" Zagreb 

Compression AI-Cu clamp, size 
1611 0 mm2, cat.no.77.70.10, 
produced by "Dalekovod" Zagreb 
Compression midspan Al joint, 
size 70170 mm2, cat.no. 
55.25.1 3, produced by 
"Dalekovod" Zagreb 

Compression AI-Cu clamp, size 
35/10 mm2, cat.no.77.82.10, 
produced by "Dalekovod" Zagreb 
Aluminium end terminal, size 25- 
35 mm2, cat.no. 41 1701, 
produced by "Mehanika" 
Trbovlje 

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

UNIMAX disconnecting Al clamp 
with 2 bolts, size 6-50 mm2, 
cat.no.41.05.03, produced by 
"Mehanika" Trbovlje 

Al compression clamp , size 

5,OO 

5,50 

6,OO 

6,20 

3,50 

2,75 

3,85 

430  

4,50 

55,OO 
55,OO 
50,OO 
50,OO 
50,OO 
52,OO 

35,OO 

35,OO 

40,OO 

pcs 

pcs 

pcs 

pcs 

pcs 

pcs 

pcs 

25/16 mm2, cat.no.77.71.16., 
165 produced by "Dalekovod" Zagreb 

Compression clamp, cat.no. 
77.70.10. produced by 

166 "Dalekovod" Zagreb 
Low voltage crossarms for 
mounting on concrete poles, 
type NZK-135, produced by 

167 "Elektrokovina" Maribor,Slovenia 
168 Same, type NZK-210 
169 Same, type NNK-135 
170 Same, type NNK-151 
171 Same, type NNK-210 - 
172 Same, type NNK-245 

Same, type NPK-2N1 (2N2, 
173 2N3) 

174 Same, type NPK-2S1( 2S2,2S3) 
Same, type NPK-4S1 ( 4S2,4S3 

175 ) 

12.000,OO 

7.1 50,OO 

10.200,OO 

- - 

6.820,OO 

70.000,OO 

82.500,OO 

134.750,OO 

4.950,OO 

5.400,OO 

1.650,OO 
825,OO 

1.500,OO 
1.750,OO 
2.000,OO 
1.560,OO 

1.400,OO 

700,OO 

800,OO 

pcs 

pcs 

pcs 
pcs 
pcs 
pcs 
pcs 
pcs 

pcs 

pcs 

pcs 
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45,OO 

31 9,OO 

439,OO 

500,OO 

45,OO 

190,OO 

276,OO 

164,OO 

585,OO 

700,OO 

950,OO 

45,OO 
50,OO 
60,OO 

55,OO 
47,OO 

15,OO 

14,OO 

12,OO 

176 

177 

178 

179 

180 

181 

182 

183 

184 

185 

186 

187 
188 
189 

190 
191 

192 

193 

194 

1.350,OO 

47.850,OO 

87.800,OO 

125.000,OO 

675,OO 

14.250,OO 

13.800,OO 

4.920,OO 

11.700,OO 

7.000,OO 

4.750,OO 

22.500,OO 
25.000,OO 

180.000,OO 

165.000,OO 
47.000,OO 

22.500,OO 

14.000,OO 

7.200,OO 

pcs 

pcs 

pcs 

pcs 

pcs 

pcs 

pcs 

pcs 

pcs 

pcs 

pcs 

m 
m 
m 

m 
m 

pcs 

PCS 

PCS 

Same, type NPK-4NS1 ( 4NS2, 
4NS3 ) 
Cable head 0,611 kV,made of 
heat-shrinking material, type KE- 
3Fl4, produced by "3M (East) 
AG" Switzerland 
Outdoor cable head 0,611 kV , 
type 92-333, produced by "3M 
(East) AG" Switzerland 
Cable joint made of heat- 
shrinking material 0,611 kV, type 
91-A24, produced by "3M (East) 
AG" Switzerland 
Indoor fuse box , type KPO-63, 
produced by "TEP" Zagreb 
Indoor fuse box , type KPO-25, 
produced by "Nikola Tesla" 
Tuzla 
Silumin outdoor fuse box, type 
KPOV-S2, produced by "Nikola 
Tesla" Tuzla 
Silumin outdoor fuse box , type 
KPOV-S1, produced by "Nikola 
Tesla" Tuzla 
Distribution box, type RRP 
0111150-41 produced by "TEP" 
Zagreb 
Distribution box, type RRP 
0211lRO-61 produced by "TEP" 
Zagreb 
Distribution box, type RRP 
0311 IRO-81 produced by "TEP" 
Zagreb 

Cable 0,611 kV, type PP41 , JUS 
N.C5.220/75, size 4x50 mm2 
Same, size 4x70 mm2 
Same, size 4x95 mm2 
Cable 0,611 kV , type PP41-A, 
JUS N.C5.220/75, size 4x1 50 
mm2 
Same, size 4x120 mm2 
Copper compression ferrule for 
LV conductors, type XG7 T-95, 
"SIMEL" France 
Same as no.192., but type XG7 
T-70 
Same as no.192. ,but type XG7 
T-50 

30 

150 

200 

250 

15 

75 

50 

30 

20 

10 

5 

500 
500 

3000 

3000 
1000 

1500 

1000 

600 
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22,OO 

24,OO 

28,OO 

12,OO 
14,OO 
15,OO 
16,OO 
20,OO 

15,OO 

20,OO 

25,OO 

18,OO 
20,OO 
25,OO 
28,OO 
30,OO 

2,OO 
2,OO 
2,OO 
2,OO 

25,OO 

35,OO 

12,OO 
12,OO 

12,OO 

14,OO 

14,OO 

18,OO 

1000 

1500 

2000 

22.000,OO 

36.000,OO 

56.000,OO 

6.000,OO 
7.000,OO 
7.500,OO 
8.000,OO 

40.000,OO 

7.500,OO 

14.000,OO 

25.000,OO 

10.800,OO 
10.000,OO 
12.500,OO 
14.000,OO 
45.000,OO 

4.000,OO 
4.000,OO 
4.000,OO 
3.000,OO 

37.500,OO 

52.500,OO 

2.400,OO 
12.000,OO 

8.400,OO 

8.400,OO 

14.000,OO 

45.000,OO 

pcs 

pcs 

pcs 

195 

196 

197 

Al-Copper compression ferrule 
for LV conductors, type XGX 150 
B 50, produced by "SIMEL" 
France 
Same as no.195, type XGX 150 
B 7 0  
Same as no.195., type XGX 150 
B95 

198 
199 
200 
201 
202 

203 

204 

205 

206 
207 
208 
209 
21 0 

211 
21 2 
213 
214 

21 5 

21 6 

21 7 
21 8 

21 9 

220 

221 

222 

Al compression ferrule for Al LV 
cables, type XG8 50 "SIMEL" 
France 
Same as 198, type XG8 70 
Same as 198, type XG8 95 
Same as 198, type XG8 120 
Same as 198, type XG8 150 
Copper compression lug for Cu 
conductors, type XCT 50-96-12, 
"SIMEL" France 
Same as no.203, type XCT 70- 
115-12 
Same as no.203, type XCT 95- 
130-16 
Bimetallic AlCu compression 
lugs, type XCX, produced by 
"SIMEL" France 
Same as 206, type XCX 70 
Same as 206, type XCX 95 
Same as 206, type XCX 120 
Same as 206, type XCX 150 
Bolted connection 35 mm2, 
produced by "Mehanika" 
Trbovlje 
Same, 50 mm2 
Same, 70 mm2 
Same, 95 mm2 
Stand PK 250 A, produced by 
"Elektroelement" lzlake 
Stand PK 400 A, produced by 
"Elektroelement" lzlake 
Fuse cartridge, type NV 250-63, 
"Elektroelement" lzlake 
Same as 21 7, type NV 250-80A 
Same as 21 7, 
type NV 250-1 00A 
Same as 217, 
type NV 250-125 A 
Same as 217, 
type NV 250-160 A 
Same as 21 7 ,  
type NV 400-200 A 

1 

pcs 
pcs 
pcs 
pcs 
pcs 

pcs 

PCS 

PCS 

pcs 
pcs 
pcs 
pcs 
pcs 

pcs 
pcs 
pcs 
pcs 

pcs 

pcs 

pcs 
pcs 

pcs 

pcs 

pcs 

pcs 

500 
500 
500 
500 

2000 

500 

700 

1000 

600 
500 
500 
500 
1500 

2000 
2000 
2000 
1500 

1500 

1500 

200 
1000 

700 

600 

1000 

2500 
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223 

224 

225 

226 

227 

228 

229 

230 

231 

232 

233 

234 

235 

236 

237 

238 

Same as 217, 
type NV 400-250 A 
Same as 21 7, 
type NV 400 - 31 5 A 
Lamp for mounting on support, 
60 mm, CD 11 6-1 250 K, 
produced by "Elektrokovina" 
Maribor 
Lamp for mounting on support, 
60 mm, CD 1 16-1 400 K, 
produced by "Elektrokovina" 
Maribor 
Lamp for mounting on support, 
60 mm, CD 11 6-1 250 K, 
produced by "Elektrokovina" 
Maribor 
Lamp for mounting on tower, 
CD 516-1250 K, produced by 
"Elektrokovina" Maribor 
Lamp for mounting on tower, 

CD 516-1400 K, produced by 
"Elektrokovina" Maribor 
Lamp for mounting on rope, CD 
306-1250, produced by 
"Elektrokovina" Maribor 
Lamp for mounting on rope, CD 
316-1400 K, produced by 
"Elektrokovina" Maribor 
Lamp for mounting on tower, CM 
216-2400 K, produced by 
"Elektrokovina" Maribor 
Lamp for mounting on tower, CM 
216-2250 Na, produced by 
"Elektrokovina" Maribor 
Lamp for mounting on tower, UL 
575-1 125 , produced by 
"Elektrokovina" Maribor 
Lamp for mounting on tower, 
Z3H 1400 produced by 
"Schreder" Belgium 
Lamp for mounting on tower, 
Z3H 1250, produced by 
"Schreder" Belgium 
Lamp for mounting on tower, 
Z3N 1250, produced by 
"Schreder" Belgium 

Lamp with supports for mounting 
on wooden pole 21 125, 
produced by "Schreder" Belgium 

pcs 

pcs 

pcs 

pcs 

PCS 

pcs 

PCS 

pcs 

PCS 

pcs 

pcs 

pcs 

pcs 

pcs 

pcs 

pcs 

4300 

6000 

150 

80 

20 

200 

8 0 

200 

50 

250 

100 

600 

25 

150 

50 

1200 

18,OO 

20,OO 

370,OO 

370,OO 

420,OO 

370,OO 

370,OO 

300,OO 

300,OO 

540,OO 

600,OO 

200,OO 

400,OO 

400,OO 

450,OO 

250,OO 

77.400,OO 

120.000,OO 

55.500,OO 

29.600,OO 
- - 

8.400,OO 

74.000,OO 

29.600,OO 

60.000,OO 

15.000,OO 

135.000,OO 

60.000,OO 

120.000,OO 

10.000,OO 

60.000,OO 

22.500,OO 

300.000,OO 
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239 

240 

241 

242 

243 

244 

245 

246 

247 

248 

249 

250 

251 

252 

253 

Lamp for mounting on tower, 
Z1 H 125 , produced by 
"Schreder" Belgium 
Lamp for mounting on tower, 
RXHB 2400, produced by 
"Schreder" Belgium 
Lamp for mounting on tower, 
RXNB 2250, produced by 
"Schreder" Belgium 
Lamp for mounting on tower, 
RXHBT 4400, produced by 
"Schreder" Belgium 
Lamp for mounting on tower 
SATURN 125 W , produced by 
"Schreder" Belgium 
Lamp with shade 500 mm - 
OPAL and fittings DZ 077 for 
mounting on tower, produced by 
"DEKOR Zabok 
Lamp with shade 500 mm - 
LED0 and fittings DZ 077 for 
mounting on tower, produced by 
"DEKOR" Zabok 
Lamp with shade 400 mm - 
OPAL and fittings DZ 077 for 
mounting on tower, produced by 
"DEKOR Zabok 
Lamp for rnc~nting on tower 76 
mm KN 163-1 125, produced by 
"TEP" Zagreb 
Lamp for mounting on tower, KN 
133-1 125 , produced by "TEP" 
Zagreb 
Lamp for mounting on lamp post 
UE 11 86-21 25, produced by 
"Elektrokovina" Maribor 
Lamp - wall fitting , "Fenjer- 
Bascarsija", produced by "Sjaj" 
Hrasnik 
Lamp - ceiling fitting "Fenjer - 
Bascarsija", produced by "Sjaj" 
Hrasnik 

Galvanised octagonal steel lamp 
post with base plate for mounting 
on concrete foundation, with 
possibility to install the fuse box 
KORS 1 B320, produced by 
"Dalekovod" Zagreb 
Same as no. 252, type KORS 1 
B 400 

pcs 

pcs 

pcs 

pcs 

pcs 

pcs 

pcs 

pcs 

pcs 

pcs 

pcs 

pcs 

pcs 

pcs 

pcs 

100 

40 

30 

30 

120 

150 

100 

30 

550 

150 

200 

100 

50 

80 

60 

250,OO 

650,OO 

750,OO 

I .300,00 

270,OO 

300,OO 

300,OO 

300,OO 

300,OO 

300,OO 

350,OO 

200,OO 

200,OO 

20,OO 

250,OO 

25.000,OO 

26.000,OO 

22.500,OO 

39.000,OO 

- - 
32.400,OO 

45.000,OO 

30.000,OO 

9.000,OO 

165.000,OO 

45.000,OO 

70.000,OO 

20.000,OO 

10.000,OO 

1.600,OO 

15.000,OO 
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254 

255 

256 

257 

258 

259 

260 

261 

262 

263 

264 

265 

266 

267 

268 

269 
270 

271 

272 

273 

Same as no. 252, type KORS 1 
B 500 
Same as no. 252, type KORS 2 
B 800 
Same as no. 252, type KORS 2 
B 870 
Same as no. 252, type KORS 2 
B 1000 
Same as no. 252, type KORS 2 
51100 
Same as no. 252, type KORS 2 
B 1200 

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 

Same as no. 260, type CRS 500 
Same as no. 260, type CRS 2 B 
800 
Same as no. 260, type CRS 2 B 
870 
Same as no. 260, type CRS 28 
1000 
Same as no. 260, type CRS 28 
1100 
Same as no. 260, type CRS 2B 
1200 
Lamp post BEL 5 K , produced 
by "Metalka" Buje 
Lamp post suitable for fuse box 
mounting, 3 m high, produced by 
"DEKOR Zabok 
Galvanised steel support for 
lamp post L1 150 1 , produced by 
"Dalekovod" Zagreb 
Same as no.269, type L2 150 2 
Double support U 208, produced 
by "Dekor" Zabok 
Triple support U 308, produced 
by "Dekor" Zabok 
Polyester locker for lamp post, 
equiped in accordance with 
"Elektroprivreda" request ,type 
KRO-JR with two output 
terminals, produced by "TEP" 
Zagreb 

pcs 

pcs 

pcs 

pcs 

pcs 

pcs 

pcs 

pcs 

pcs 

pcs 

pcs 

pcs 

pcs 

PCS 

pcs 

pcs 
pcs 

pcs 

pcs 

pcs 

50 

10 

50 

20 

15 

10 

300 

50 

10 

100 

10 

70 

50 

6 

30 

30 
20 

30 

'30 

30 

300,OO 

600,OO 

650,OO 

750,OO 

900,OO 

1.000,OO 

250,OO 

300,OO 

600,OO 

650,OO 

750,OO 

900,OO 

1.000,OO 

2.500,OO 

500,OO 

80,OO 
160,OO 

100,OO 

150,OO 
- - - - - - - - 

2.500,OO 

15.000,OO 

6.000,OO 

32.500,OO 

15.000,OO 

13.500,OO 

10.000,OO 

. - 

75.000,OO 

15.000,OO 

6.000,OO 

65.000,OO 

7.500,OO 

63.000,OO 

50.000,OO 

15.000,OO 

15.000,OO 

2.400,OO 
3.200,OO 

3.000,OO 

- - 
4.500,OO 

-- - 

75.000,OO 
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20 

720 

350 

50 

200 

60 

7000 
3000 
2000 

1000 
800 

500 
1500 
800 
600 
200 
200 

350 
2000 
1500 

1200 

1800 

1000 

1000 

2000 
2500 

150 

3.300,OO 

87,OO 

85,OO 

200,OO 

200,OO 

190,OO 

30,OO 
35,OO 
45,OO 

85,OO 
5,OO 

2,OO 
50,OO 
80,OO 

100,OO 
130,00, 

274 

275 

276 

277 

278 

279 

280 
281 
282 

283 
284 

285 
286 
287 
288 
289 
290 

291 
292 
293 

294 

295 

296 

297 

298 
299 

300 

66.000,OO 

62.640,OO 

29.750,OO 

10.000,OO 

40.000,OO 

11.400,OO 

- *  21 0.000,OO 
105.000,OO 

- - -  90.000,OO 

85.000,OO 
4.000,OO 

I .OOO,OO 
75.000,OO 
64.000,OO 
60.000,OO 
26.000,OO 

Same as no. 273 ,but with 4 
output terminals 
Service box R 60 1812, produced 
by "TEP" Zagreb 
Service box PR 917, 
produced by "TEP" Zagreb 
Service box OA 314-1400, 
produced by "Elektrokovina" 
Maribor 
Same as no.277, but type OA 
214-1250 
Fuse box KPO-25, produced by 
"Nikola Tesla" Tuzla 
Quicksilver lightbulb, high 
pressure, VTFe 125 W 

" 250 W 
" 400 W 

Sodium lightbulbs, high 
pressure, VTNa 250 W 
Fluorescent tube FC-40 W 
Incandescent lamp, 
wolfram 100 W 
Choke for VTFe 125 W 

" VTFe 250 W 
" VTFe 400 W 
" VTNa 250 W 
" FC 40 W 

Ignition ENS 151 for VTNa 250 , 
produced by "Elektrokovina" 
Maribor 
Light bulb base E 27 
Light bulb base E 40 
Low voltage fuse DO 1 16 A, 
produced by "Elektroelement" 
lzlake 
Low voltage fuse D 11 16 A., 
produced by "Elektroelement" 
lzlake 
Cable PP 41 4x25 1 kV, JUS 
N.C5.220/75 
Cable PP 41 4x35 1 kV, JUS 
N.C5.220/75 
Self-supporting cable PPOOiO, 
4x10 I kV 
Cable PPOO 3x1,s 1 kV 
Thermoplastic cable joint for 
cables PP 41 4x35, type 91-122, 
produced by "3M (East) AG" 
Switzerland 

PCS 

pcs 

pcs 

PCS 

PCS 

pcs 

pcs 
pcs 
pcs 

pcs 
pcs 

pcs 
pcs 
pcs 
pcs 
pcs 
pcs 

pcs 
pcs 
pcs 

pcs 

pcs 

m 

m 

m 
rn 

m 

20,OO 

20,OO 
5,OO 

10,OO 

1 ,OO 

1 ,OO 

17,OO 

20,OO 

6,OO 
1,50 

100,OO 

4.000,OO 

7.000,OO 
10.000,OO 
15.000,OO 

1.200,OO 

1.800,OO 

17.000,OO 

20.000,OO 

12.000,OO 
3 750,OO 

15.000,OO 



Plastic tube 63x57 rnm, 
produced by "Viniplastika" 

m 390 5,OO 1.950,OO 
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NOTES ON THE LIST OF BASIC EQUIPMENT FOR THE 
REHABILITATION OF ELECTRIC DISTRIBUTION NETWORK INSARAJEVO 

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 :he 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 ''E1ektrodistribucija" 
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 list 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 ~naintenance 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. 



EkcbDtdr Concepts, Inc. 

Attachment 6 
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I. BASIC DEVELOPMENT FEATURES IN RECENT PERIOD 
i 

By the end of 1990 Elektroprivreda d Bosnia and ~ ' e t z t ~ o v i n a  had installed capscityof 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 nmounted to 11.174 Gwh with peak load of 
1961 MW. Thc total nurubcr ul'consumcrs was 1.389.481. 

The transmission nctwork c~nsisicd of 5371 kin lllres of v.vhich 818 km of400 kV, 1424 km of 230 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 kV and 4366 MVA of 1 1 0 1 ~  kV. 

The distribution network consisted of 2390 km of 35 kV lines with 1413 MVA insntalled capacity at 
tritnsomler stations 551s kV. 21.3  13 k n ~  of' 1'3 l0) kV line; wirh the installet1 cilpaclty o i  3704 MVX at 
the transformer stations 20(1Ob'C,4 kV and b S  -:75 kin of ( .3 kV lincs. Electric power s),stem of Bosn1.1 
nnd Herzegovina ft~ncr~v!icd v+:lllin UCPTE nrt\\ork as : part of the former Yugoslav electric po\vs: 
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 dcvclopmcnt plan for 1990 1995 chosc priority in the reconstn~ction nnd recovery 
of the basic thcr~i~al potvcr plants ;~nd hydro ;w\ver plants cgnipnlent. replacing clcctromeehanicnl and 
hydroniceli;~nical cp\'ip~llcnr p:lns, modcrn~zar~,)n of :e transmission ; ~ n d  iiistribu!ion network. 
standardisation of voltage !evcls :it distributiorl network, a,)plication of 20 kV trnnsformation as well as 
infroduction of contemparnry technical and business management system. 

The war and its destn~clion at the beginning of 1992 stopped the started realization of development 
plans. 

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 pants 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 tlamagcd 
are HPP Mostar (75 MW) and HPP Salakovac (210 hfW). TPP Tuzla (779 MW) suffered large 
domayes through numervns shc!ting and missiiles hits. 
Thc rlamagr ilcgree of r!l: tr;~n~niiss~on network I S  larg: .:id i!ccoriling to currel:! ct;lfn rclayilig ro !he 
tree territor, the state is i:s iolloiving: out ij!' rj;S km of 4 3 0  kV transmission lines. nonc is operating; 
out of 1424 km of 220 kV transmission lines, only 233 kr I line is in operation; out of 3 172 ktn of 110 
kV transmission line only 672 km is operating. All 8 trans :~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 22011 2O.kV only 3 are in operation and out of 101 transformer stations of llOlx kV only 18 
are in operation after pro!~isory rind temporary sunntion. ! 

The distribution net\vorl in \I:;' t~csicgcd  tow:^.; :~nd plat.:.;, particularly :he o\'crhtnd lines, is elnlost 
cornp!etoly destroyed, t v h i : ~  ttiv cable nctwork IS partinll damaged The public lighting is clcs1ril)'ecl 
and huge number of transformer stations is damaged; th : electric teIeinstrumcn[s ant! telccomrnantis 
are out of order; working pcemisos in: modcrnhcad office building with accompanying cgnipmenr and 
inventory are completely destroyed. 
According to uncompletc preliminary data th:: total dam;, ges imposed by war destruction on facilities 
and plants under £3 H Anly control by 3 1 June 1995 are estimated in the amount of 121 8 mill.DM. Our 
or  this amount 485 mill. DM or 40% are d1rec.r dnlnagcs .ind approsimaizly 733 rnill.DM or 60% are 
indircct J;rrnages. 'The ;II:::YUI~I ~ l ~ i c ~ , r l ~ p ~ n t l i ! i g  t..n thc aplliiccl mc~hodo!uy!.. 
Tlrc rtircct daniagrs do nor cover particular kind of t-..ir darnagcs resulti!ig diiiicult esplol~::rlan 
conditions, dynan~ic and thermal stresses the facilities had been exposed to durirly o p e r ~ t ~ o n  as well 3s 
damages anising due to inadeguite conservation and corrosion process in vital parts of facilities due to 
durable delay in uncontrokable circumstances. 
Tho total amount of war damages docs not cover currentij unknovin damages at electric power plants 
under control of HVO awl temporarily occupied territory by the aggressor (HPP Jajce I, HPP Jajcc 11, 
HPP Bofnc, HPl' \:i9ccmtl, t1PP on Trchidn~ica, R: IJ TPP L'gljctik. Rand TIT' G;~cko and 
E!6cwodistnbucij;1 Banja l.uka). 
Dcspi~c huge destruction [he gcnotion of clcctric power durrinp 11ic w:lr hos no; hc2n cur!~plctcly 
stopped for a single moment. 

BEST AVAILABLE COPY 
_ 
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111. ELECTRIC ENERGY SUPPLY AN11 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 enablc 
the operation of the generating capacities 2nd ro provide neceisary prodirction of coal for thsrrn~l 
power plants opcmtlon. 
Electric energy suppl!. ar.J tlen~ilnd I'dr perlorl : 994 1998, given in tablc no. 1.2.3 ani! 4 ~ i t l l  cncl.,\sc~l. 
di;lgr:lms, rcprcscn[ acl:~cvcrnc~it in 1994, estlnlation for achicvenisnt in 199.5 ;111~1 I ' ~ I . u s c c ~ ~ ~  
circumstances in this respec( for 1996 1998. Three increased consumption alternatlvzs are prepalre~f, 
elementary 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 lcrritorp under tlic conrru! of B H Ar:i~y 

111.1, Cunsrrnrprion oj'eleclric- 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 plan!ircl (in the ~ j ~ : i i t ~ : ~ [ ; t r ~  alternarive) so that  he greatest increase appears 
in 1996 Sollouned by thc prrcc:itage Jecrc:isi.. I n  rcspect 10 1994 b!' tlle end (!I' the pcnod thc 
distrihut~on consumption 1s increased by 2.1 and i n  respect of 1990 it IS ltnr,er by 12%.  
In consumption planming, the starting poinr was the fact that due to persecution of the populatron 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 chnrncteristics of consl~mption will larger participation of rercial sector i n  
whole economy. 
Consumption lirnitntions :n 1994 In the terr:t~~r> 01' BiH. PE Elektroprivrctiii iniplcmen~cd constnnrhy. 
depending on war daniagcs on electric power Ihcllilies in B H, wearhcr conditions, pro\pision of coal, 
and production units exploitation and maintenance conditions. In the first six months of 1994 only thc 
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 hatlcfield vituauon, 
season of the year, onter temperature and consumers needs. 
In period from June to October 1994 due to faults ou generating uniti and damages on distribution and 
transmission networb.the supply lo mass consumers (honseholds) nas limited to 508,  connecting this 
category only in might hours. 
From 20 October, on the situation jmprovcd with connection of electric power systems of Bosnia and 
Herzegovina and Dalmada (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 limitntions fo supply continucc! by daily and monthly conseimption limitations lo all 
consunicr caregones. In t!:c hegr!:rrlng the k o ~ > ~ l : : l ! ~ l ~  hod 100 kWh nvnil;~ble mc?nthny Exceeding thc 
given consiinlption 11mil :r .is san~.t~oncd by su:lch::lg off and ~mposing atltlit'loniil cut[ For reso~lch;ng 
This principle in terms of el.energy distributlo~~ ~mptrroved conslderbly the electrlc power situatron and 
facilitated the expliotation and operational maintenance of all electric power buildings. Thus the l~mits 
wer grodnally inereasea. As from 1 February 1995 the consumption of honseholds is increased to 4 
kWh/day, from 1 March 1995 to 5 kWh/day and as from 1 May 1995 to 6 kWh/dny and continuing 
still. 
Accorcllngly. the Ilnir~atlo:: icvcI 1:; i 995 I S  ejri::!::':;~ to 305. 

In  prcrvnr period (Ilrect consu~iicrs held an cs~r~emely huge part. In 1990 these co!lsun:ers ol.er!ook 
307-8 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 total consumption. Restarting these capacities shale mostly 
influence consumarion rise so evaluations of this consumption do mostly differ in each alternative. The 
elementary alternative forecs the consumption 608 smaller than in 1990. 
The total consumplion in ! 998 in increased h!: 2 ' limes in relation to 1994 irnd by 32% in relation 
lo 1990. 



The realization of this forecast sholl mostly be affect94 by pecce process establishment or the timc 
dynamics of refugees returing to thir homes, reconstruction of devastated conntry and creation of 
sonditrons for revicving the old and creating new economic capicatics. 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. 

111.2, Exchange and supply 

Gross consumption in GWh 

Electric energy exchange isi planned only for 1996 considering current systenl stare. The excl~ange has 
not been plant in the tolosing two years. Horovar, it should be noted that Elektroprivreda BiH has 
considerble natural debts (750 Gwh) made before and duiing 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. 

The generation and eng;lgerncnr of' each powcr plant is panned to provide sufficient reserve in thermitl 
capacities for differen[ consumption increase level a,ld 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 thcm~allpower plants besides units currently in operation, a 200 MW block is 
planned for activation at TPP Tuzla and one In0 MW block at TPP Kakanj in the second half of 1996. 
Only ihc third altcrnaiivc (f;trt consumption nsc) urges ihe necessity to engage i~nother 200 MW block 
at TPP Tuzla and block at TPP Krrkanj. 
The genenation of each block is planned so [hat rhe smal power block operation, due tho their age and 
uneconomy, be bronght :o minimum and to provide mare time for overtiaul and maintenance of orher 
blocks. Besides this the aim IS 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 importanr precondition for 
the oparation of therrnacapacities shall be the provision of aduguite guantitly of coal of corresponding 
gualify. The sanation of coal mines brought to had state 5uring the war, shall have to be made so that 
thair producetion bc coordinated with thermal power plants needs. 

Year 

elementary alternative 

Alternative no. 2 

Alternative no. 3 

The hydro power plants gcilerntion is plauned on rhc ha:is of 70% probilhility of intlou in 1946 1985 
and ihe desirable reservlo: levels at Rama and Jablanica, except HPP eapljina which is planned for 
90% probability in 1996 1985 due to its specifie inflau. 

1994 

1904 

1904 

1904 . 

The given tables provide generation balance and In case of 90% inflau probability (dry season). Thc 
shonagc of generation ci1n bc compcnsictted by lrlcreased .herma1 power plants generation. 

Generation in GWh 

1994 

22 19 

3,219 

2219 

1996 

3561 

3215 

378 1 

1997 

4546 

428 1 

51 16 
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1998 

5226 

3896 

6376 

r 

Year 

elementary altematlve 

Allernative no. ? 

1998 

5226 

. 5 7 7 6  -- 

1994 

1774 

1774 

1996 

374 1 

374 1 

6376 Alternative no. 3 

1995 

7 107 

7 lo? 

1997 

4546 

4546 

1744 51 16 2107 396 1 
I 



111.4. El#ctrlc enrrgy supply and demand 
: ,, J ,  

, According to planned electric power consumption (the first alternative; Alternative no 2 and . . 
-. Alternative no 3). oxchango and gonoradon, the following dtctric power supply and demand estimat . ' .  

has been prepaired for 1996- 1998 pdod. I .  

Gross consump[ion F 

Alternative no. 2 

year . . 

-- - -  - -  

Exchange balance 

Needs 

Generation 

Bdancc 708 

Balance 90% 

Gross consumption 

-160 

I744 

1744 

0 

Exchange balance 
~ 

Needs 

Generation 

Balance 70% 

Balance 90% 

in GWh 

1995 1996 1997 1998 

3 ? l i) - - .  856 1 41546 5326 
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Allcrnative no. 3 

Y c;lr I994 1095 

Gross consumption i 304 2 ! 9  

E . K C ~ ~ ~ I I I ~ C  hnl;incc -:hO I 

) - I I -  

1734 

Gcncrat ion 

Balnncc 70% 

I I I I 1 I 1 
EIecu-ic energy s~rpply ant1 tlcm;rnd Ibr tcrri~ury undcr con~.rol o l  B-H Army: 

r 
Year 1994 

Gross consi~mption I223 1419 9,242 294.3 , 350s 
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ELECTRIC POWER BALANCES OF THE F&DLR,ATbON B 4 M  
FOR P'ER'100 1994 - 1998 

Table 1 . Basic variant 

1 Reallzatlon Estimation plan ! p lan Plari 
1994 1995 I 1996 I 1997 1998 C ...----- '" --.-.---,--..-..---.-------.-.-.----- 

I , 
caplj~na 228 
Rarna 250 
Jablan~ca 556 
Gral~ov~ca 160 

Boiac 
HYDRO POWER PLANTS 
',rzla G I  

Kakanj G2 
Kakanj G3 
dadan! G: 
Kartanj G5 
Kakanj G6 

S c l ' d h 1 3 v ~ l ~  c 160 1 . 3  4:Q O !  
\ n ' ~ " C ~ I A I  ., 2 e , 23 i ! I 235 

Ja!ce 1 ! . o 0 i 109 ~ 2 ' 3  I 21 3 
Jape 2 i o j 5 I 73 I : w 1 1 3  

1:7 
520 
600 
230 

0 
1 194 

106 

390 1 900 I , . 920. 1. 1 280 

55 I 25 1 1. 20 

I 

1 4 1 :-I: . ., . , - '  

7 80 633, 650 
73.5 670 

' 

6.70 
300 270 2 70 

'.IZI~I G2 5? ! 25 
I 

' - . ~ k :  G3 152 250 -.. .izla G 5  i c 0 
Tuzla G6 0 1 0 
TPP TUZLA 

Kakanj G7 

GENERATION 1 744 2 107 1 3741 ' 4 546 1 5 226 
-ocrl. +ED 1 435 289 / 12'2 

" 1 

1" 3 59 5 2 
262 36': 
4c9 

B I 3 

0 
1 472 

3 5 

31 1 

1 I I I I. 

137 274 274 
2 441 3 026 3 026 - 

80 79 70 

TPP KAKANJ I 239 1 245 1 4UO 1 600' 1 920 
0 1 0 

THERMAL POWER PLANTS 

Kakanj GI 

0 0 

550 1 635 1 1 300 1 1 520 1 2 200 

'OTAL IMPORT 572 378 250 1 0 1 ,, 

28 

AVAILABLE ENERGY 1 2 316 1 2 485 
DISTRIBUTION CONSUMPTION ' I 1819 1 2 095 
ELJEZARA ZENICA I 31 I 56 

DIRECT CONSUMERS 1 43 1 64 ( 586 / 1015 ( 1 200 
NET CONSUMPTION I 

1 862 2 159 1 3 456 1 4 425 1 5 080 
TfiANSMlSSiON LOSSES 4 :: L.9 j , I c . ~  'I? ' c I 1 4 5  . C ,  . 
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I 

3 991 
2 870 

80 

I 
I 

L Z S S ~ S  :n I 1 2  2~ 1 :j l 2 7  j 2 d 

7 r? >!-~;lEv ! .,"? l r l"  
m 5 ;  ,... ,. , , .-- i . -  0 

I 
21 -( I d 2: . - c r - ? 

A,JUlNI, 3 ,  373 =le 1 j:c 
ELEKTROBOSNA ;Co / 15C 
AZOT GORAiOE 0 i 5 2C 

' ivlllloul generalion al d~sfr~bu:;on nafwork r::,,.,.: I 

4 546 
3 440 

2C9 I 
I 

5 226 
C 
0 

0 

5 226 

NG 

GROSS CONSUMPTION I 1 904 i 2 219 

TOTAL ENERGY DEMAND 2 316 2 485 , 

3 561 1 1 546 

3 991 , 4 546 1 5 226 

130 
136 
266 

260 
170 
430 

Export - HEP 
Export - TS Sarajevo 1 

:;!J,\.;E - ? I 3 - I 

-- v - , . - - .  
I r. . .  - . . r  / 

- 
2 . -  s;s?:cE ic! 917 ?, jl0smV .- . w J .  ., ..._- .-r.. : 

L 

0 
0 
II 

252 
16'0 

TOTAL EXPORT I 412 
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r 
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Y 
- ELECTRIC POWER BALANCES OF THE FEDERATION B&H 

FOR PERIOD 1994 - 1998 

Table 2. Low variant B W ~ I  
I, 

- 

m 

I 
I 

AealCatlion 
1994 

Plan 
1996 -. 

141 

780 
735 
300 
160 
0 

199 
79 

Estinratl.on 

I 
Bobac 0 0 
HYDRO POWER PLANTS 1 194 1 472 

137 
2 441 

Tuzla GI 

P ba m 

-- 1995 
I 

Cap!l~na 2;.p I 117 

I 
I 
C' 

I 
I 

a 

I 

I 
' 

I 
I , .  

JL 

35 

Plan 

274 
3 026 

Rama 
Jablan~ca 
Grabovica 
Salakovac 

574 
3 0 2 6  

70 ;: 1 30 
360 360 

I ' wllhoul generallon at crls*r~bt:l~on nt!work 
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5 226 
0 

---- 5 
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5 226 
3 700 
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-5 

1 050 
4 750 

1 .I6 
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3 
3 
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141 
650 
670 
270 
41 0 
235 
2'8 
158 

520 
600 

. 230 
0 

Turla G2 ' 1 105 
Tuzla G3 ' 52 250 
Tuzln G5 0 
TLIz!~ G6 2 0 

GENERATION 

5 

161 

650 
670 
270 
41 0 

1 235 
2 ' 3  
156 

d:n / 440 I !?f C 

1 744 

9 
900 
25 
25 
25 
25 

390 
55 
45 
45 

TPP TUZLA 
Kakanj G1 
Kakanj G2 
Kakanj G3 

4 546 2 107 

31 1 
28 
80 
86 

0 
3 741 

import - HEP 438 : 288 
hnpor! - TS Sarajevo 4 , .. -, l , 

0 
920 
20 
20 
20 
20 Kakanj G4 4 5  , 4 5 

Kaxanj G.3 2 5 5 
K'r*;+nj I 0 

130 

n 
ir 

1 280 

20 
20 
20 
20 

Kakanj G7 
-- - 

0 
TPP KAKANJ 239 
THERMAL POWER PLANTS 550 

410 
4C.G 

? 
920 

2 200 

0 
245 
635 

22C , 220 
8" 30 0 

-. C ----.- 90 
TOTAL IMP(3RT 57; ; 378 

0 
400 

1 300 

120 ------ C 
C 

25a 7 - ------ 

0 
6OQ 

1 5ZQ 

2 485 
2 095 

3 991 
2 670 

80 
20 
23 

. -- 
AVAILABLE ENERGY 2 316 4 546 

3 260 
150 
100 
30 

DISTRIBUTION CONSUMPTION ' 
zELJEZARA 2 NlCA cLum# 3 1 56 

1819 

POLIHEM F& 9 

-.. '231 . 57C i ,, i 50 
G '  0 

5 

440 
3 110 

---.--, 

105 
2 5  8 

900 
4 160 
121 
2 7 

ZBH &. ' 5 I 3 
ALL'MINI? 0 
E L E K T R c 3 - u  0 
AZOT GORAiOE f& I G 
DIRECTCONSUMERS s 43 
NETCONSUMPTION I 1 862 
TRANSMISSION LOSSES I 3 2 

3 215 
26C 
170 
430 

3 641 
346 

R 1 

0 
64 

2 159 
60 

4 281 
0 
0 
0 

4 281 
265 

,184 

L - O S S B S  In *, I 
' 6 2 4 

GROSS CONSUMPTION 1 904 2 219 
Export - HEP 252 

i Export - TS Sarajevo 1 160 
TOTAL EXPORT 412 

I TOTAL ENERGY DEMAND , 2 316 
BALANCE 1 

0 

130 
136 
266 

2 485 
0 

B A U N C E  for 90 % flow I 



ELECTRIC POWER BALANCES OF4TW.E FED'E'R.ATION B&JH 
FOR PERIOD -1 994 - 1998 

Table 3 - High var~ant ( ; V ~ I I I  

I Realizativn I Estimation Plan Pl@n 6 f l  

BESTAVAILABLE COPY 
.. *.. . . 

" 

I 

Capllina 1 228 / 117 
Fiatnci i 250 520 
, ~ r ~ l ~ l r ~ r l ~ ~ c l  I 

I 556 / 600 

' without generation at distnbullon network . .., #H:I 

141 
780 
735 ' 

300 
1 60 

0 
109 

79 
137 

2 401 
8 0 
60 

360 
400 

0 
900 

25 
25 
25 
25 

300 
220 

- - -- 
0 

620 
1 520 
3 961 

130 

230 
0 
0 
0 
5 
0 

1 472 
35 

105 
250 

0 
0 

390 
55 
4 5 
4 5 
4 5 
55 
0 

- -- 
0 

2 4 5  
635 

i 2 107 

Grabovlca I 160 

14 1 
650 

' 6 JG 
270 
4 1'0 
235 
21 8 
1% 
274 

3 Q26 

7 0 
50 

360 
5i40 
q00 

1410 
20 
20 
21) 
20 

300 
3'00 

0 
- -  6 8 0  

2 090 
5 116 

0 

Salakovac 
Mostar 
Jajce 1 
Jape 2 
Bobac 
HYDRO POWER PLANTS 
Tuzla G I  
Tuzla G2 
Tuzla G3 
Tuzla G5 
Tuzla G6 
TPP TUZLA 

1 4 '  

65: 
675 
279 
41 3 
225 
2'8 
1% 

274 
3 026 

72 
50 

360 
700 
800 

1 980 
20 
20 
C 
0 

30C 
33C 
700 

- 1 3 7 ~  
3 35C 
6 37f. 

- 

C 
0 
(5 

0 
0 

1194 
106 
53 

152 
0 
0 

1 31 1 

120 
250 

4 211 
2 970 

100 
66 
20 

470 
50 
0 

706 
3 676 

288 
913 
378 

import. HEP 436 
I 

lmporl - TS Sarajevo 4 1 139 

Kakan~ G1 
Kakanj G2 
Kakanj G3 
Kakanj G4 
Kakanj G5 
Kakanl G6 
Kakanj G7 

0 
0 

5 116 
3 550 

7 . 200 
.; 100 

39 
1 DO8 

TOTAL IMPORT 

26 
80 

I 8 6 
45 

0 
0 
C 

G 
6 376 
4 000 

300 
120 

4 0 
1526 

572 
AVAILABLE ENERGY 

- - 
TPP KAKANJ I 

I 239 - 
THERMAL POWER PLANTS I 550 
GENERATION 1 1744 

2316 1 2 485 

17C 
2 5 

6 376 
0 
9 
n 

105 1 121 

200 
1'5 / 2C 

2 5 
3 781 

250 
170 
430 

1 445 
4 995 

- - - -- - 

2 4 
5 116 

0 
0 
o 

4 211 

0 
-265 

DISTRIBUTION CONSUMPTION * / 1819 1 2 095 
XLJEZARA ZENICA I 3' j 56 
POLIHEM 

I 

'9 I 5 
i B H  

: I  
3 / 3 

ALUMlNlJ i 0 
ELEKTROBOSNA 

I /  

0 
AZOT GORAiDE I 9 / 0 

DIRECT CONSUMERS I 43 ( 64 
NET CONSUMPTION i 1862 1 2 159 

C 

TRANSMISSION LOSSES 1 4 2  f 60 
Losses ~n % 1 1 6 1  2 4 

2 200 

6 200 
-- - - 

5 116 ( 6 376 

0 1 0 
, 449 [ .449 

GROSS CONSUMPTION 1904 1 2 219 
Export - HEP 
f xpori . TS Sarajevo 1 

252 / 130 
160 j 136 

TOTAL EXPORT 412 1 266 
TOTAL ENERGY DEMAND 1 

I 2316 1 2 485 
BALANCE 1 0 1 0 1 
BALANCE for 90 % flow , 



p,,, ELE~~ROPRIVRE~A,&I&--~ - . -. .-- -. . . --S+X:Y v RALANCES 1994 . 1990 
2 ,  - 

BEST AVAILABLE COPY 

ELECTRIC POWER BALANCES FOR TERRITORY UNDER CONTROL OF B&H ARMY 
FOR PERIOD 1994 - 1998 

- 

! 

, 

' 

- 

: 

BALANCE 0 0 203 44 159 
BALANCE for 90 % flow 38 1 ~213 -98 
' without generation at d~stnbul~csn network hlLMWr 

(at transmission network) 
Tabela 4. - Basic variant 

Jablanica 
Qrabovica 
Salakovac 
Mostar 50 % 
HYDRO POWER PLANTS 
Tuzia G I  
Tuzla G2 
Tuzla 03 
Tuzla G5 
TPP TUZLA 
Kakanj G I  
Kakanj G2 
Kakanj G3 
Kakanj G4 
Kakanj G5 
Kakanj G6 
TPP KAKANJ 
THERMAL POWER PLANTS 
GENERATION 

Plan 
1997 

4 

670 
270 
410 

117 

1 467 
70 
50 

360 
440 
920 

20 
20 
20 
20 

229 
309 
600 

1 520 
2 987 

G W ~  

Plan 
1998 

5 

670 
270 
41 0 

117 

1 467 

70 
50 

360 
800 

1 280 

20 
20 
20 
20 

410 
430 
920 

2 200 
3 667 

Reallzatlon 
1994 

1 

556 
160 

0 

0 

71 6 

106 
53 

152 
0 

31 1 
28 
80 
8 6 
4 5 
0 
0 

239 
550 

1 266 

250 
0 
0 

250 
3 017 

910 
790 
530 
130 
220 

340 
2 920 

300 
120 
40 

20 
480 

3 400 

108 

2 8 

3 508 

250 
0 
0 

250 
3 758 

Import - EP MO 
Impon - HEP 
Import - TS Sarajevo 4 

TOTAL IMPORT 
AVAILABLE ENERGY 
Distribution SARAJEVO 
Distribution TUZLA 
Distribution ZENICA 
Distribution DOBOJ 
Distribution MOSTAR 
Distribution BlHAc * 
DISTRIBUTION CONSUMPTION 
2ELJEZARA ZENICA 
POLIHEM 

t 

' I  
2BH 
AZOT GORAiDE 
DIRECT CONSUMERS 
NET CONSUMPTION 
TRANSMISSION LOSSES 
Losses ~n % 

GROSS CONSUMPTION 
Export - EP MO 
Export HEP 
Expotl- TS Sarajevo 1 
TOTAL EXPORT 
TOTAL ENERGY DEMAND 

Estimation 
1995 

2 

600 
230 

0 
0 

830 

55 
1 C5 
250 

0 
390 

55 
45 
45 
45 
55 
0 

245 
635 

1 465 

Plan 
1996 

3 

735 
300 
160 

0 

1 195 

80 
60 

360 
400 
900 

25 
25 
25 
2 5 

220 
80 

400 
1 300 
2 495 

9 3 
17 

134 
249 

1515 
335 
399 
300 

16 
110 

0 
1 160 

170 
iT5 
90 

303 
1 765 

38 1 
436 
338 
4 4 

1 1 i 

3 
13:4 

56 31 , 

190 
130 
120 
440 

2 935 
650 
600 
420 
60 

140 

130 
2 000 

80 
9 
3 

0 
43 

1 203 
30 

2 0 
1 233 

223 
0 
0 

220 
3 207 

790 
700 
500 
1 00 
190 

230 
2 510 

200 
66 
20 

0 
166 

2 166 
76 

2 6 
2 242 

190 
130 
170 
490 

5 
3 

0 

64 
1 378 

4 '  

2 :3 

1419 

100 
30 

15 

345 
2 855 

88 

2 7 
2 943 

220 
0 
0 

220 
2 732 3 163 

122 1 170 
0 40 

160 1 3  
282 34b 

1515 1 765 
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under Army B&H - basic variant 
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- 
basic and low variant 
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HPP -basic variant 
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CONSUMPTION IN FEDERATION B&H i 

....... ---.,-- ---,--. "-"," .......-...... "" ,-,,-----.." .............. " .*,." ....-...-......... "..." ................. " "..." ...-- 

1 RATIO 1998,1990 = 0.68 

GENERATION IN FEDEI.3ATION B&H 

REST AVAILABLE COPY 



CONSUMPTION 
ON TERRITORY UNDER CONTROL OF B&H ARMY 

DISTRIBUTION = DIRECT CONSUMERS 

GENERATION 
ON TERRITORY UNDER CON'TROL OF B&H ARMY 

RATIO 1998/1490 = 0.48 
,.-....-..-- .... ---"..- ........... ..................-- -,.-. .............................. .............. ,- ......................... ." ... 

in rels!. . , r .  ?,: urevious year 
. . . . . . . .  , 2,2,8 1 .51 

...... ....... ... ..,-.,. "..- 

! THERMAL IiYDRO I 





IV . PB ELEKTROPRIVREDA B-H FINANCIAL STATEMENT 
FOR 1991 1994 AND ESTIMAT,@ FOR 1995 AW 1996 1- .. .", . ,.. ...-2; , . --I \" . .. . 

' The financial stalement of PE Elekuoprivrsda BiH has heen prepaired on the hasis of annual balance 
sheet by 3 1 Decclnbcr 1991 111c Public cnlcrprlgc on tllc cntivc territory of l l lc Iicpi~blic of Bosniic 
and tlcrzegovina. - .  

The financial statement l'or 1994 and estilnated realization for 199.5 and 1996 are give only l o r  the 
Public enterprise Elektroprivreda BiH operating on free territory of the Republic of Bosnia and 
Herzegovina. 
The accompIishid business results of Elektroprivreda B H in 1991 and 1994 are not .comparable 
because of the specific work conditions at war i n  1994 as well as the facl that a part of generating, 
transmission and distribution capacities arc no! under the control of tllc legal B H ilnthoritics. The 
gonerating wnits ( H I T  011 Trebignjicit, HPP on llrinii, Rand TPP Gncko, Rand TPI' Upl.jevik are on the 
~cniporurily ocenpicd Icrritory and I-IPP Jajcc I ,  t-IPI' Jajce 11. HPI' Bofac, f-IPP Ranla and I-IPP 
(5apljina are on [lie lcrritory under the control of HVO). The distribution capacities of 
"Elektrokrjina", "Elektrodoboj" and port of Sarajevo, Tuzla and Mostar region are under control of' 
the aggressor as well as on the temtory controlled by HVO. This implies how unrealistic is the 
comparison of business results of 199 1 with war cireumsm.ces in 1994, 1995 and 1996. 
Financial statment results are dependent of realized production (generation) of hydro and thermal 
energy, considerins [hat coal costs participiltcr significantly in toti11 cxpcndituscs. The increasc of' 
tlicrnml cncrgy productro!l pnrlicipiition ~ ~ C I . C ; \ S C S  the el.cncrgy cosl price and ~.cflccl ncgi~tively on 
business rcsults. 
In torn1 realizadon of gencrnrion i n  1991, ~hcrnial cnergy, participntetl by 61,9% aunt1 hyclroencrgy by 
38,1%. 
In 1994 the thernlal energy participates by 42,2% and hydroenergy by 57.8%. 
In 1995 and 1996 i t  i s  evaluated that the participntiol: of thermal energy will be 47.6% and 
hydroencsgy 51,18. 
Tlli fin;uicial stotcnicnt (1;' 1'11 I lc~l;~rol~rivrct l . i  13,Ii i \  g ~ v c u  i n  Titl,lc no.5. 

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

Table number 5 Thousand DM 
Item. 
no, 

1. 

1. 

2. 

3. 

4. 

II. 

1. 

2. 

3. 

4. 

5. 

Coal costs 

Total redemption 

Gross salaries 

Other nisrenal costs * )  

lnteresl 

Descrrpiton 

INCOME 

Income from &energy 

PoSlttve evchangc lare difeances 

Other Income 

Total income (1 to 3) 

EXPENDITURES 

I R I  a ,red 
. a - 4  -.1- g 

1.918.159 t 

7 4 0  

164.469 

2.083.368 

532 ,494 

560.958 

333.661 

355 y 7  

?:5 239 

Esl~niate 
1E96.g 

135.281 

11 242 

112 684 

259.207 

Realized 
1994 g. 

76.812 

1401 

12.984 

91.197 

Csi~na!c 
1995 & 

88.708 

'J 368 

86.680 

184.756 

27.923 

58.182 

2.047 

16.333 
. 

10.227 

5 2  31,: 

107.635 

7.687 

34 070 -- 
5 5 

87 414 

134.544 

14.696 

47.698 
,. 

2.500 



*) Other  material costs cover liquid fuel costs 

The estimated el-energy incoine strusture is given in the Tables no.6 and 7, with acoompanying rates 
. used in 199 1, and 1994 and still arc valid. 

The rornl income slrucrurc of IT Elcktroprivrcti:l I3 H in 1995 and 1996 consis1 of busincss mcans 
rcval~~arion cfccrs. On 111:. has1 111' nc\rl ilcco!lIllly system [he givcn i n r I i c ; ~ ~ o ~ ~  In 1495 and 1996 ;ire 
uncoupnrnble ro 199 I antl I994 

, 
6. 

7. 

8. 

9. 

10. 

11. 

ESTIMATE 
. - of income from electric energy for 1995 ' 

Negat~ve exchsnge ralc U~fferences 

Other expenditures 

Expenditure reduction in charge of 
revaluation resews 

Total expenditures 
(1 to 7 minus 8) 

Profit 

Loss 

Table no. 6. 

331.046 

149.057 

468.347 

2.082.935 

24.988 

40.502 

40.020 

6.523 

49.647 

111.608 

20.411 

2.500 

98.753 

303.013 

118.257 

ESTIMATE ( 

on income from electric for 1996 

4.000 

128.379 

419.231 

160.024 

Item 
. no. 
1. 
2. 
3. 
4. 
4.1. 
4.2, 
4.3, 
4'4. 

5. 

Table no 7. 

lncom from el. 
energy in 000 DEM 
6.887 
13.385 
15.260 
53.176 
6,704 
25.634 
485 
20.353 

88.708 

Item 
. no. 
1, 
2. 
3, 
4. 
4.1. 
4.2. 
4.3. 
4,4. 

5. 

Elmenergy pr~ce 
pf/kWh 
7,76 
9,75 
10,73 
6,61 
14,2 
16,09 
13,11 
3,43 

7,56 

Consumption category \ Electric energy 
or group I consumpt~or GWh 
Na 110 kV 
N a 3 5 k V  
Na 10 kV 
Na 0,4 kV 
1 group consumers. 
11 group consumers 
Public lighting 
Households 

Total (1 to 4) 

Consumption cat+ory 
or group 
Na 110 kV 
Na 35 kV 
Na 10 kV 

' 88,8 
137,3 
142,2 
804,l 
47,2 
159,3 
3,7 
593,9 

1172,4 

Na 0,4 kV i 1225,8 
1 group consumers. ' 72,3 

Electric energy 
consumption GWh 
135,8 
209, l  
216,2 

11 group consumers. 
Public lighting 
Households 

Total ( 1  to 4) 

6,62 I 81,158 
14,20 I 10.267 

242,7 
6,2 
904,6 

1786,9 

16,OQ 
13,11 
3,43 

7,57 

El.energy price 
pf/kWh 
7,76 
9,75 
10.73 

39.050 
813 
31.028 

135.281 

lncom from el. 
energy in 000 OEM 
10.538 
20,387 
23.198 



. ,';. I .  ELECTRIC ENERGY RATES FOR CONSUMERS CONNECTED 
TO ELECTRIC POWER SYSTEM PE ELEKTROPRIVREDA B-ti 

, .  . 8  

These rates apply from 31.12.1991. 

Table no. 8 Rates expressed in pfenings 

NOTE: The rates werw expressed in YUDIN, calculated at the rate of 13 YUDIN per 1 DM. That was the official ri:tz 
at dinar, considerably overstimated in respect to actual dinar, resulting relatively high rates and an ave!si:e 
en. energy price at 21,70 pf-kwh. This price corresponds to parity price of coal for thermal power pla:'!s 
9,17 DM-GJ. Both, the prices and the rates are unrealistic r.e., too high. The real rate was about 35 YUGlN 
per 1 DM, sp the given prices would be lower. On 25. january 1992 the official rate 65 YUDIN-DM was 
brought. 

+ 

cokuc 
llm 

Coal and lignid I'ucl co$l in 1991 participated by 25% in total shnwn cxpcntliturcs of PE 
Elektroprivredn BIH. The participation of these cspendes in total thermal power plants amounted 6590. 
In 1994 the coal nnd liglritl Sucl costs pariicip;t[c hy 75% in the total realized production structure. T h c  
participation of tlicsc c o s ~ s  nrnotints to 66% in lolnl them~al powcr plants custs. 
Thc estimntc sli;~ru that coal i111~l Iigujd f~lcl  cos( In 199.' and 1996 shall par[icipatc by 18% and by 
21% in the fatal cxpend~rurcs of' PE Elcktropri\.rcda B H. Thc participn!~on of' thcse costs I lola1 

-- thermal power plants, costs in 1995 and 1996 amount [06O%.or 65%. 
- In total expenditures of the PE Elcktroprivreda EiH thc total redemption costs i n  199 1 participate by 

276,  in 1994 by $2%, n 1995 by 35% and in 1996 by 32% and they present significant pnriicipntion in 
the toial cxpenditurcs. 
In [he iota1 given expcndirurcs llic pnrticipation of gross salaries in 1'991 iln~ounted 16% and rcalized 
avaruge gross s;~lary pcr cmploycc omornutccl I567 DM. In  ,1994 and 199.5 [he p ;~ r t i c ip ;~~~on  of mcons 
for gross salnrics in [olal c!spendicurcs amounted I ,X% or 3,6% and [he rcalizcd avcr.;tgc gross salary 
pcr cn~ploycc alnonutcd 27 DM or 15 1 DM. 
According to cslinla~ion for 1996 the gross salary per employce is determined to by 256 DM. Rcillizd 
salary averhgc in  1994 and 1995 could not salisfy minimum egzistance needs. 

Rates High voltage 

- 
2250 - 
1500 
11.40 

5.70 
7.60 

3.80 

Low voltage 

2400 
1600 
7.50 

3.75 
5.00 

- kV 

kwh 

2250- 
1500 
22.20 

11.10 
14.80 

7.40 

Larger 

Smaller 
Larger 

Higher 
Lower 

Higher 

Lower 

- 

16.65 

11.10 

2.70 

2475 
1650 
8.10 

4.05 
5.40 

2325 - 
1550 
6.90 

3.45 
4,60 

Smaller 2.30 1 2.50 

2.50 

-- 

4.00 7.50 



Other business expenditures In 1995 and 1996 covcr rcvaluat~on of bt~slness means on  lie hasis of' 
neco accounting system, presenting significant item in the total expenditures of PE Elektroprivreda B 

, HI 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 

. .! . , . . e1,energy prices, inability to'realize e1,power generation pl,an, inability to realize billing and c,llection 
of el.energy greater participation of thermal energy in relation to Rydroenergy greater incomrning 
generation factors thnn sclling price, damapc on dislkibution and t~~ansrnission mertwork, destroyed 
electric power buildings, \var condition economy and number of other fac~ors. 

The sharin bosses are not covered from any soi~rce in either year result~ng inabitify to sattle any 
liability towards creditors, hanks, efc. 

-:. - ..~Sirnce PE Elektroprivreda B H operates with constant Insses which are, as noted, not compensated, if 
imperils significantly its economic power, hindering simple reproduction. This also means that i t  is 
imposible to set aside means for the sanation of the damaged facilities at war and to execution of 
current liabilities as wcll ns crcdi~s. 
Gress capital assets (constant) 01' llic PE Elcktropnvreda B-H as wholc in 1991 (bcforc the war) wirs 
22.087.063 thonsand DM nnd riel valuel1.774.055 thonsand DM. 

In structure, the net value of capital assets irn PE Elektroprivreda B-H in 1991 was 66,496 for building 
structures, 28,6% for egnopment and 5% other copital assets. 

Copital irssets vnluc in  PE ~lcktro~rivredrl R i N  in 1994 and 1995 is giver jast for thc PE 
Elcklroprivrcdn B-M opcrnirng on free 1eritol.y of' the Rcpuhlic of' I3osni:l and I-icrzcgovina ( ~ n  war 
circumstances). 

Capital assets value in 199 1 and 1994 
". . -. ..with estimate for 1995 e ,u. ,. ..., ,- , . 

i w*: 

':) Gross prcscnis iicg~ni>ltion \.;ilac olcapi~al ;isscts 
**) Net prcsents current v;lluc ol'c.;rj)ilal assets. 

Item. 
no 

1. 

1.1. 

1.2. 

1.3. 

Item. 
no 

5. z. 

1. 

1.1. 

1.2. . .  . .  
1.3, 

Description 

Total capital assets 

Building structures - * 

Equipment 

0t'her capitil assets  

- - -  
godma 

Net** 

3.677.825 

2.542.925 

1.077.043 

57.857 

Description 
t I 

Total capital assets 

Building structures 

Equipment 

Other capltal assets  

I 
1995.  

Gross * 

8 529,386 

5.055.949 

3,329,556 
+ ~ i :  

t 143.881 ,' .. 

1991. 

Gross * 
.\ 

22.087.063 

13,945,377 

7,552,518 

589,168 

god~na 

Net* * 
ji. * -I. 

3 .  

11.774.055 

7.818.498 

3.366.210 

588.925 

1994.  

Gross* 

7.400.370 

4,423.600 

2,882,210 

94.560 

god~na 

Net* * 

3.226.490 

2.174.130 

958,680 

93.680 A 



The stinctilre net valiie of tlic Public Enterprise Elektroprivreda BiH capital assets i n  1994 was 67.4% 
for building strusturcs 2!3,7%) Sor cguipment and 2,9% other cnpitnl assets. 
In structure, the nct vnluc of capital assets in PE Elektroprivreda B H in 1995 was 69,l in bililding 
structures 29,3% in cguipment ~ n d  1,6% other capital assets. 

V. NECESSARY MEANS FOR TURNOVER, 
CREDIT AND OTHER LIABILITIES 

A) NECESSARY MEANS FOR TURNOVER 

Besides the mcons for the snnation of electric power buildings given in tnhle charts 11 is necessary, to 
have in m i ~ d  the provision of minimumworking assets for planued generatirn of eleclric energy and 
putting units ineto normal operation. 

Necessary working assets in 1996 are estimated in  the amount of 

of lohich: 
for coal 12.425.000,OO DM,cohich, corresponds to two months reserves, 

- for ligniol fuel 700.000,OO DM, cohich corresponds to needs for lignld fuel for bloled ignltron and 
hecping five, for two mouths 

Needs for \\lorking asscrk ;ire grc;lrcr birr duc ((3 nicnus 1irn11'1tion they iirc givcn only Cor I'inanc~ng coal 
and lignid Sucl rcscrt1cs. 

2) CREDIT DEBTS ON 31.12.1991 

Credit dcbts on 3 1.12.199 1 ilrc shnron only for :;;~~ldlngs Iqcated on tllc territory under control of lcgnl 
authorities and aniout to 392.1 1-11111. DM, of collich 
DM in 000 

(All data are givct~ a1 the csclliu~g rate 1 US$= 1,65DM on 26.March 1992.) 

We nore that all crcdit oblignrions were not ezrrci~~ed from the begining of the war because of imposed 
rnoratoriurn on it11 crc t l~~  I~;lbilllc\ !'('I. crC~li[s LIV.  .i ;::.:,II. ttlc \\.;IT. 

Total estimated 
debt - 

376.215 

108.966 

17,114 

250.135 

15.863 

392.078 
, 

Estimated rate 

107.524 

27.644 

9,235 

70.645 

9.517 

117.041 

- 
Foreign credits 

of which from: iBRD 

EIB 

Other credits 

domestic credits 

TOTAL 

Principal 

268.691 

81.322 

7,879 

179.490 

,' 6.346 

275.037 



3) DUE AND UNSETTLED LIABILITIES FROM I.JANUARY 1992 HILL 31.DECEMBER.1994 
,., . ' , jr .. , . # 

&-$;,;, :, 
- >  The total due annuity liabilities in this period amount 185,l mil.DM of which: , ' L  

. . r j l  ; . . - *.:tau . i>t  . :L;..;$.. . <  p . - 
.i. I . . A . .  % 

DM I t in 000 

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

made. . 

Foreign credits 

$f.wh&h from:IBRD 

EIB 

Other credits 

domestic credits 

TOTAL 

Obligations for credits and buildings located on the ferritory under control of legal authorities, amount 
to 47.3 mill. DM. of which: 

Principal 

107.250 

b3.418 . . ...- :., 

31.142 

42.690 

4.331 

111.581 

These obligations as well as obligations from1992 up to 1994 have no[ been gulfillcd to banks bccai~sc 
of moratiorium to credits i n  the fine of war. 

.. - ., 
, , j--- ??!$,;<! ~ 2 -  

% ,-y3v. : ,*** ,3, . . a  .,,,;. - . . , 
i '. . . ,- , .;;,' . 'DM 

t *' - in 000 

Principal Estimated rate Total estimated 
debt 

Under estimated obligations under Itern 111 and IV, evenlual obligat~ons due to delay In execution of 
,$. the same are not included. +;.,@"$.rUi*f ' .aia .s,...,n , I,.. 

,:,:8c&:$~Tc&.fi$ :, ? . . * :>". - he4 

Estimated rate 

67.064 

19.835 . . . . 

5.527 

41.702 

6.498 

73.562 

< .  

. ;. > - *  ,,,.,?.*:~?3~ k . -,. - 
A,*". r r _ .  - - 

k - 

I 

Total estimated 
debt 

174,314 

53.252 

36.670 

84.392 

10.829 

185.143 

, - . -  . i ' . .  .. 
- 1  

Foreign credits 

of which from: IBRD 
i 

Other credits 

domestic cfed~ts 

TOTAL 

29.398 

11.246 

18.152 

6 6 80 

t 30.078 

16.175 

5.201 

10.974 

1.018 

17.193 

45.573 

16.447 

29.126 

1.698 

47.271 



5, OBL&ATIONS TO COAL MINES FOR OVERTAHEN COAL 

0b1i~atibn.s to coal mines are as following: 

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

. obligation to coal transporters in 1994.. 2,9 mil.DM 
- for overtaken coal giii~:!lif'ics I?!' 2.1 1.1995 . . .  10,4 nlil.Dh4 
TOTAL: 46.5 mil.D;vl 

6. OTHER OBLlGATlONS 

- obligations on account of the sanation 
........................ of cl.cnergy buildings in 1995 4,8 mil.DM 

............... - durrent business obligar ions i n  1995 3.5 mil.DM 

The givcn obliga\ions do no( i l ~ l u d c  coal, hccc~nsc  i i  is separa\cly givrn in ire111 \!. Neither are thc 
lignid fi~els included, bccnusc thcy are providecl I'roni [he Republic comn~odlty rcscrvcs, w ~ t h o u ~  
compensation. 

VI. INVOICEI) AN]) COI,I,I~CTEl) I~I,EC'I'IIIC ISNICRGY 

Invoiced, collected and uncollected el.energy realization 

Note: Data for this Table are tahcn from boohkeping (1991-1994) 
1995 - Collcclion I1cp;tl.r nicnt 

1995 - Tile given d:lrn iis of 30.00 199.5 
In\roicedrsaliza~ior~: Involccd in 1995 

49.362.262 DM 
and invoiced uncollcctcd c1.encrgy 
from 1994 37.787.33 1 DM 
TOTAL 87.149.593 DM 

Uncollcc~ed rcallzn~lon I \  !Irl[ \i i:!ICn ot'l' arid r3\,c.r\ rnc.Ls1ll.e 1s rakcn I [ )  c o l l r ~ ~ . ~ .  n ~ ~ c t ~ r ~ l ~ r i g  11, Gcric.sal 
cl.energy supply cc)ndi~~ons ilx1~~111cril warnlng rio~il'~c:~~ii~l; or Lvornrng prior s\\,ttctitng 01'1'. lodglrig 
clainis i~nd dissconnccting [tic cons~~mcr),  so Iliar rlic uncollected realization in niosi c~;iscs is collcc~rd 
in years to come. However it small percent is written off in cases cohen collec~icln IS ~n~possrhlc.  
Writring off percentage \\!as usually 2 to 3% in prewar period Because of war \his percenr will 
probably increase considc.r;lbly ;111honph coritring off hos nor becn made ot'fici:~Il!. 

Collected 
realfzation 
9:~: 

3 

1.549.171.384 

22.984.081 

39.443.954 

1.606.599.419 

Uncoilectec 

Year 

, 1  
1991. 

1994. 

1995. 

Total 

BEST AVAILABLE COPY 

% of Invoiced realization 
Dhl 

2 

1.918.159.230 

76.812.577 

87 149.893 

2,082.121.400 

reallzatlor collect~orl 
D ~ I  ! (3.2' 

4 

373.987.846 

53.828.496 

47.705 639 

475.521.981 

5 

80,50 

28,92 

45,26* 

77,16 



Devant u n  magasin 

Marc: Salut, les filles ! 
Ou'est-ce que vous regardez ? 

Marie: Denise regarde les disques. 
Moi, je regarde les cassettes. 

Marc: Entrons dans le magasin. 

-Denise: Vous avez le disque Salut de 
Joe Dassin ? 

Marie: Et la cassette Paris ? 
La vendeuse: Mais, oui. Voici le disque. Voila 

la cassette. 

Les trois amis Bcoutent la chanson. puis'la cassette. 

Denise achete le disque. 

Marc. Et rnalntenant allons prendre quel- 
que chose au cafe 

Marc a Denlse Pour  to^, rnon ange un schwep- 

Denise a Marc: 

Marie: 
Marc: 

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

Et pour rnoi ? 
Un coca. 

RETENONS 

Mais, oui. Naravno. 
Allons prendre quelque chose au cafe. Podirno u kavanu neSto popiti. 

I. Ecoutez encore une fois le dialogue et repondez par X. 

Denise et Marie sont au cinema ? 
Elles regardent les vitrines ? 
Denise regarde les cassettes ? 
Marie regarde les disques ? 
Denise .achete un disque ? 
Marie achete une cassette ? 
Les trois amis ecoutent une chanson ? 
Au cafe Marie prend un coca ? 
Marc prend un schweppes orange ? 
Denise prend un schweppes citron ? 

Oui Non 

1 

LE VERBE REGAR 

Je regarde une cassette 
Tu regardes les disques. 
11, elle regarde les vitrine 
Nous regardons I'enfant. 
Vous regardez les garcor 
Ils regardent i'hdtel. 
Elles regardent f'image. 
Attention! Je regarde ma 

POSTAVLJANJE PlTANJA 

Qu'est-ce que c'est? 
Qu'est-ce que Denise et 

11. Voila des reponses. Pos 

Modele: Elle ecoute un 
Qu'est-ce que Mane ecc 

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 eleves 

Ill. Ecoutez, ecrivez et lisez 

Tu regardes les vitrines 
Oui, je regarde les d i s q ~  
Moi, je regarde les cassb 

I Regardez la belle fille. 
I Qui est-ce? - C'est I'ami 

R.P. Ill-V. VIII. XI. 



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 collcc~iv refugcc homes; 
Heating plants; 
Public transportation companies; 
Educational institutions. 

Households iire alsc lorpc tlcblo~.s. firs~ly, nccaoiz~ pcol)lc tlo not rcccivc any  pcrso~lal ~ric.o~ilc (rll;~pbc 
insignil'icant) so they callnot pa!, h~lls. 
MEASURED FOR COLI.,ECTION 

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

In accordance with this cnactmcnt, a cosumcr I S  given a warning with payment rcrrn. In cast hc does 
no( IIity due amounr it C ~ ; I I I I  I S  10:lgcil Sollo\\~is~l I)?, ~l~sscon~~:c[~on 

COLLECTION OF BILLS 14X 1995 

Electric energy bills collection is given in the enclosed Table. 

POSSIBILITY OF COLLECTION FROM 
CONSUMERS WHO DO NOT H A V E  COUNTERS 

We do not bill nor co1lcc.1 l'rom sac11 consumcr I,eci~usc rhcrc is no Icgnl clcnlent lor iioinp sr) 

Conseguently, if is necessary lo provide financial meaus fur asgusition of connlers lo be put In t'unclon 
of gauging and collection of consumed electric energy. 

Tola1 shortage of connus is 50.335, of which: 

For EIcktroti1~1r1h~1~1,;;1 Sar;!rcino 10.000 countcrs 
For Elcktsodistribucija Tuzla 12.000 co~~ntcss 
For Elcktrodis~ribucijs Zcnica 10.335 counters 
two-rate and 
single rate) 
For Elcktrodistrih~rci,l;t Dobol 5.000 counters 
single pllnse iintl 

tl1ircc pl1;1sc) 
170r EIcklrodistrib~~c~,l;~ %los~;ir 5.000 coun[cr.s 
For Elektrodistrihuc~ja BihnC 
Unsko-Sanski canton .' 8.000 counters 

I l l  YI'RID UTION C(-11-I.ECT ON DECjREE 
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BESTAVA~LABLE COPY R E C O N ~ U C T I O N  AND DEVELOPMENT 1 

RECONSTRUCTION AND DEVELOPMENT DIRECTIONS 
OF PUBLIC ENTERPRISE ELEKTROPRIVREDA 

' BOSNIA AND HERZEGOVINA 
* .  

, . 
EXTRACT 

Both the chnrwcrer and the intensity of the changes nr the polilical rnncroeconomical ond 
business environment e.rpect the Public Enterprise Elekfropn'vreda Bosnia atrd Herzegovina to be 
significantly adaptable, 

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 inih'ation Jbr srtch c r t ~  cl(~borate carnr from the ccrrent chattges ar the stare-law subjectivity and 
the international status of Bosnia and t fa l zego~~inu;  from the actuul ecorromical transflrnlation of 
the sysrem; from thc changes provoked by the uggrez-sion on the Repprtlrlic Bosnia and Herzegovina. 

The rnilieii 01' I';I~-t'rilm-nlarke~ c.i.:!:~i~mical systenl: an zllclrl?lous intluence and voluntt.ry 
decision-rnriki~~g of' the ul'iici;~i authorities: comple; and Jiscoordinated rzlations inside th;! total 
energetics. The il!er~tifi::ation of Elektroprivr-c.lla, as i.n enterprise ancl a dependent economic sub.jr:t, 
was not expressed. I'hc aim nf this elaborate is, besdes the conditiuns and possibilities of the pox-  
war reconstruction and dzvelopment, founding of the basic principles both of  efficiency and 
protitability of Elektroprivreda. Its strategy of management and Jevalopment is to be based on the 
streams of the conrzr?lporary management inside the expected rnacroecc)nornil: and busint:.;~ 
surroundings. 

'Ths preprlr;ttior~s c~r ' ; t ! l  szglnents (:I !hc elaborare is ilt.ferr?~i!lstzd hq the fact: the war is ! 1 1 1  
on. The  totai amount and s c i y ~ e  of the tlarnages and c1estru;tions are still unknown. The activities at 
the constitutional goverrlment of the R ~ p u b l i c  are underway. The  competencies and resolutions at rhe 
state level are yet undetermined. T h e  activities detining our  economical system and policy of 
economics are in its fi n:rl phase. Due to the shortage of the mzntionecl elements of surroundings - they 
will he evidently intluzntial on the process of reco~atruction and development - starting from rhz 
modern tendencies of [lie de\eloped Eiiropean alactiic power industries. w2 have tried to identify 
some i~nportant inrlii.a!ors principles and criteria. They are to he the main orientation ar the proc~?ss 
of the rransti~rmation clr'our enterprise. 'I'hcy will ills ) be the starting point for ~)utiining and creaticg 
the business policy in h~r ther  periods. 

These reconstruction and development directions are presented as  a general synthesis rn:~terial, 
based on the larger documentation basement, a number of materials. Analysis and studies - prepared 
at Elektroprivreda for its needs or  for other pwposes - are used for the elaborate. It was made under 
extremely difticult conditions and the comp!ementar:./ investigations could nut be undertaken. StJ l ,  
the derailed exptana!i~c?s ot' i:rtain phenomena itre ~ s n t e d .  

This eliiborate is t t )  tx co~~s ide r t i l  vs an initidtion for k n h e r  srudies and analysis of :err tin 
strategically important prtrblems that were insufti~iently worked our and they ask to be actualiz:ci. 
Taking into consideration the above limitations as well as the inevitability of rhz documents drrin:ng 
the basic business determinations of the Public enterprise, i t  is c?bvious that the enterprise s t r a t ~ g )  .An 
be only reached by an itinerary procediire together with the follouing rzpetitions: srudizs of cert,:in 
problems\preparatii)n\ itctualization of t!ir strategy-analysis of the rea!ization - decision for *he 
necessary analysis c)f c ~ r t a i n  j~r~)blerns ;~ncl ;rlr complements\ changes of  the strategy. In rhst ser..e, 
tho inevitable pllinning ibt' th? strategy is !O he  taken ,is a permanent duty of Elzktroprivreda B'Wi. 
AAer all, this dlaboratt has i:s.explicit p11rpc.1~~: initiation for an organized activity ;it studying i :qd  
answering certain questios. necessary for the definition of the business stratzg,y. The  answers will be 
found at the very aims of the management. At the same timd the strategy ot each functional entity 
(departments) is to he initiated. 

The  paper "Raionstruction and Devrlclpment of Publid Enterprise El~ktroprivreda BRrH" can 
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be a temporary basis for short-term, middle-term and long-term plans of devdopment. It can also bl: 

a basis for achieving the consistency among the concrete activities that are in process (or will be sour. 
underway) of preparing and realking the reconstruction. The.prepaed elaborates for the sanation ant1 
reconstruction of some units (and the studies that'are in their flnal phase) are to be considered as  on^. 
of the very important bases for the realization of the proposed programs. That' is also the u ay how 
"Reconstruction and development clirections" will be realized. Tht! strategy in its definite (or 
temporary) form can be achie\wl just un this way. Within the first periocl of the reconstruciion (s(: 
called "sanation period") probably great many problems will be autonomously sol\,ed. Without a deep 
insight into the problematics of the enterprise on the whole; and the complete and coordinatd usage 
of all resources of the enterprise are to be reached. On @e 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 Elekt~*oprivreda B&H, 

CONTENTS 

2.1. War desrructicns 
2.2. War damages 
2.3. Changes of the political and macroeconomic surroundings 
2.4. Business surroundings 

3.1. Natural resources 
3.2. Electroenergy capacities 
3.3. Economic - tinancial efficiency of Elektroprivrecla as a business system 
3,4, Financial resources 
3.5. Personnel resources 
3.6. Research resources 
3.7. Resources of the o~.gariizatian 
3,8 .  International relations and exper! associations 
3.9. Reputations of Public Enterprise Elektroprivreda B&H. 

4. AIM DEFINITION OF ELEKTROPRNREDA Ah'D INDICATORS 

5.1. Concept of the reconstruc!ion strategy 
5.2, Concept of the Jevelopmznt strategy 

6. BASIC PRINCKPLES FOR TFZE RECONSTRUCTION AND DEVELOPMENT RE.4LIZATION 

6.1. Principles of reconstntctii~:l 
6.2. Principles o f  reconstn~cticl:, ilnd ~n,)dcrniz;lt~,l~! 
6.3. Principles of development 
6.4. Principles of organization and managemgnt 
6.5. Principles of the price policy in post war' period 
6.6. Principles of the tinancial consolidation '. 

7, SL~CIC;ESTTOSS FOR TIIE EYER(; ETIC STR.'\TE(; I' OF BOSNIA ASD HERZEC O\IS.A AND 
\ l 'Al'S FOR OE\'ELOP;\IE.'+-r ULREC I'ION OF I;'~.~~~'~'ROPRIVREDA B&II 



After the socialist self - management system was disintegrated and due  to  the war 
consequences, Bosnia and Herzegovina issfaced nitb qignificant social .changes influencing any future 
deuelapment. Besides the inevitable functioning of  the state on the. new constitutional bases, the 
complex program of the sclcial system transition is to take place. The very tirst step is the change of 
the p r e s e ~ ~ t  structure US o\vners5ips. In rug;irJ u.ith the war damsgcs ant1 the break of the economic 
activity. the prograni of' rhc !t<h~~oJugicaJ J z \~~ lop~nc .n t  and envil.i!~~nt~zn[ p:.o~c:tion will have v 
particular significance within the scope of'all changes. 

WAR DESTRUCTIONS AM) DAMAGES Acc;ording to the available information, a great 
number of  important economic and industrial facilihes is damaged and destroyed. Many of  them are 
looted or disloctlted out of thc Republic. Af7c.r many residential buildings were bombed, people were 
rncwed frl.)rn their honles. ;ill aircis, villrcpc3 \!ere burnt down. The: ri~rrnllcr ol' househulJs at [he 
occupied iircas was signi:'i:;~ntl, retluced 'I'11t.r~ is the lltllllan ~o~lcef l i~ . : l : i~)n  ~t the t'ree [erritor) and 
in bigger urban centers. A11 these facts s t l r ) ~  that the war consequences will intli:ence changing i>~' 
the structure and characteristics of the electric power, and the reconstruction and development 01' 

, Elektroprivreda in next periods too. 

TOTAL DAMAGES AT THE ELECmIC POWER UNITS ARE ENORMOLJS Due to the war 
casualties and u~~l.eachithl: lotitti;,n o!'ccrt;~in ti1:111ber 0t'che power uni!s an11 substations ti)r the experr 
c l )n l~n i~s io~ l s .  !he delails ::5o:11 l!lc size 01' ;!;t~!!;tges are missing. Ac~~orc!ing to thz  preliminary and 
incornl3le:e d;tta ~.e!>rrinp !(.I it p;!ret ut' the free ~c'rritury init to ths tow11 Sil l . i i j~i .~~,  the total Jarn;tgc~ 
at the electric power units amirunt to about 700.131.705 DEM in December 31.1993. Out of tilt 
number there are 410,182,500 DEM for the damage:; at the units, and 289,949.200 DEM arc 
damages in management. 

OTHER C'Oh'SEQL'ENC'IiS OF T f i E  WAR ChjL'ALTIES silch as massacres, lnoving a ~ d  
migratiuns of a large nuillher o! people at tl:r tel.ritory of all Republic, particr~larly at the occupizi! 
territory will retlect negit:ively 10 the nurner~citl state and clualifying srru;turr of' the employ2ets iit 
Elektroprivrda.  

The shortage o f  the qualified experts of somt 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 prohlematics will be paid attention as it can be a leading 
promoting Actor of the ai:ivity and developn~ent, o r  its great l i~ni t inp hctor .  

CHANGES' AT THE POLITICAL AM) MACROECONOMZC SWOUNDWGS The intluence of the 
political and macro-economic surroundings on the organizaticm and development of Elektroprivreda 
B&H, as a Public enterprise, is of a large social signiticance, and it is very important and complex. 
The operation and management of Elektroprivreda are established mostly by legal regulations. The  
limits of the business indrpen~lc0;;e are deterrniiintetl by the economic-system solutions, namely by 
the elomcnrs of !he ii<<?l7ic+d ;?,:iicy of r;~:rlt*!l:l;> and the rcaliziition i l r '  the !is& global sc?i'i;~:- 
economic sims of the tiz\'rioprll;~!it, 

I t '  the idea of th; intc.rr~arional s~hject ivi ty or Bosnia and Hzrzegovlt~a is rollowed, ai! 
economic relations with foreign countries have to go ogor the central government (capital, goads. 
technologies and others), Since Elektroprivreda is closely dependent on the international surroundings. 
such a position of the state B&H can justify the strategic planning and programming at the level of 
the central electric power enterprise. 

It' the Coniept of I!;? Rej?ublics is cbarr i td  i)ut insice the state B&H, they will keep their naturs! 
anil social rzsvurdes. Tho Republics will plan [ h e ~ r  own development on that hasis. 7 l z n  the iniluensr 
of Elektruprivrecl: on p~\ )gran~in ing  of tllr unicluo electric powzr sysrztn \rvulc! be Jr\.al~:ittcti 
disregarding the organizing forrns of the electric power system. 
The question of  building the economic system of the state is closely: connected to the politics: 
organization. If each Republics builds its own system,:it means a different structure of ownerships. 
a different intltrencc of the ml~rkc't 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 rdation for the stgte B&H. 
Tha 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 f )r 
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 different, 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 separaie elaborating. Following the experienre 
of more developed European power systems, we have accepted the standpoint" rhz optimal solution 
for Elzktroprivreda is the organization of a unique organizing, techno-technical and econon~ic s)ste.-rl 
for all Republic. 

MACROECONO~LZTC SURROUNDINGS The most imporrant decisions ahout the further 
construction of the economic system of the Repuhlic are detined at the paper: "Economic system and 
elements of the policy of the econol~lics-starting hases". They iire as follows: 

I .  Opcrilrion sysrc.m \\:ith eronomicfierdorn horh cfproducers and consumers 
2. Market in nlt sc!gmrnrs r f t h e  social rc~prot!ucrion 
3. Radical chan~e  i-~f the i!xisring on/ t~~rship Srrucfure forming rhc eco~tornic-social 
structure applicable ro the market op~rarion 
4, Modern rnacro~conortlic policy 
5. Innovated ecclnoniic ,fir)lcrioning qf rhr srufe rvirh nc!cessary regulative and operarive 
fur~ctians 

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

The expected changes of the political anil ~nacroeconomic surroundings will require the radical 
changes of the organization and management. The changes will intensify the social demands for 
Elektroprivreda B&H efticiency. At the'same time, for the quick repair of the war damages, there 
will be also other demands of the society to Elektroprivrda. There will be a stimulus for the national 
industry engagement of the civil building operatives, and the realization of the social aims The 
i-esponsibility of Elektroprivreda and government authorities has to be clarified r'i,: the succzssfill 
management. 

BUSINESS SURROUNDIYCS of Elektroprivreda B&H are all electric power consumers, 
suppliers of the primary enei-gy (coal mines) builders and - deliverers of the equipnient and 
technology for the electric power industry. 

Gross consumption of' the electric power in B&H in 1990. reached 11535 GWh; tbr the 
distribution consumers there were 7050 GN'h, Lonsumers 3192 GWh, and the losses at the 
transmission and distribution network 1293 Gbi'ti 

The consumption structure in BRLH is: 56% inclustry, 28% householtls. 2 %  traffic and 14% 
other consurners, 

From 1990. the powsr consumption sudrlenly falls and in 1993 it is almost half cut when 
compared to the amour~t from 1990. 

So far there are  no general information nrcasury  for the forecast of' the electric power 
consumption in postwar period. The global limits of the possiBle needs a re  to be found out 
enahling the activities that are  in accordance with the expected results of the long-term 
elcctroenergy bi~lance. U e f ~ ~ r e  rnaking any concrew bilsiness decisions i t  is necessilrg to carry out  
the compleme~ltnry invstigations of our own potential export market of the electric power. 

On the basis of the expert estimation, rhe.post war development of the electric powsr will 
follow two scenarios. Table IT 1. 



Tnhle 11.1 Future~deuelopment of the electric power consurnptlon - - , - - -- -.- -.-!..- G W ~  .=. . 

I I il 

I GROSS CONSUWI'ION 1 DELIVERIES I 'TO'I'AL, NEEIIS 
I I I - I .- II 11 year I lower sc I realized I upper sc I ELES 1 HEP realbed 1 upper rc 11 

2000 9222 lo::? 52' K? i 13271 I I !17f! /I -. - - I -- 
*Estilnntian of the wnlkcd gnrss sorisurnption in 1993 
**Forocnst of the gross consulnption in 1994 pccording to tho power hnlruicc 1994. 

On the basis of the estimated needs for the electric power and after the inspection of the 
production capacities, the calci~lation of the electric power balance is made, showing that in perio.1 
1995-2000, it is possible ro h ; t ~ i .  ;t surplus :)!'ttlr eltxrriz power. 

Table 11.2. Total uroductiun c;~uucities of EP B&H in ueritrd fronl 1994-2000. G\VII 

The realization of such a production asks the necessary foreighn currency h n d s  for 
revitalization, sanation and reconstruction of the generrting capacities as well as the investing into our 
coal mines. 

Due to the war wsuulties, the ignorance of t t ~ e  real state and generating capacities of the 
units and necessary supplies uT the coal; the  rll~ove assumptions can he easily changed. Still, r r j  

the current situation, they can indicate the expected chnnges 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 of the coal can be provided by the coal produitic 1 

(and. what prices of the coal will be) for the installed power capacities up to 1995. particularly r.1 

2000. Such a forecast asks;a detailed analysis for all units supplying therm plant with the coal. 
Elektroprivrecla R&H is greatly interested in p~ m p t  sanation of the coal mines, bringing them 

to the level of the protit;!lyfe ninn3gernent In  r ! x r  way the coal can never hz a limiting factor of tk,t 
power ptoduction, All fu:l~re h~!siness  rel;vi,)ns of Elektroprivreita :init coal [nines are to hz based Gar 
the long-term contrdc:~, s r lahl~~: ;  the coul~!~::~t[l~)n of thelr devel~~pn~ents .  

Descriptions 

HPP 

TPP 

T O T :$ 1, 

'The changes uTtI1;. surro,:nJings (dcr;. ro !he w3:' ifestructi,)n~ c . h ; ~ ~ g c ' >  o:':hc state urganiz:rri,ln 
the expected changes of tbe macroeconomic and busicess environ~nrnr) :ire ur S C : C ~  a character an,l 
intensity that they require the significant srratagic adaptations of E1ektrc)privrzda enabling its efficient 
operation. The list of the most signiticant changes affeivting Elektroprivrda is  shown at the following 
table. 

- 

1994. 

3185 

733 

1918 

-- 

1995. 

3336 

8612 

1 1948 

10%. 

3336 

9308 

: ?(A4 

1997. 

3336 

9319 

12655 

1998. 

3336 

8533 

IiS69 

1W. 

3336 

9414 

! Z 5 0  

2000. 

3336 

8073 

! 1.109 



.. _ .. . . 11 Changes at the slirrdundings Consequences for ElektroFiivredn 11 

- - 

1 .War destructions Limited usage of the capacities 
Lack of production and income 
Weak financial power of the Republic 
itnd Elektroprivrcda B&H 

- - ~~ . 

2.Political-tenlitorial organization .Limits in using the natural resources 
Limits in Elektroprivreda B&H 
organization 

- -  - 

3 .Payment-Balance limits Difficult supply of spare parts m d  
equipment 

4.Slowed sanation and devdopment of the coal Possible shortage of the zual for 
mines thermoplants 

5. Demands for the enviroment protection Limited usage of the part of the thermo 
energy capacities 

6.Increasd presence of the natural gas Reduction of  the elecrri; power 
consumption II 

7.Impossibility af the electric power payment Reduction of the income 

I .Changes of the ownership relations Clear dztinitivn of the relarions with the 
owner of Elektroprivreda BRrH 
Promotion of the management 

2.World Community help tit: the reconstruction of Procilrement of the financial fbnds for 1 the Reguhlic the reconstr\~;tion under favourable 
conditions 
Possibility of writing otT a part of debts 

i of Elektroprivreda B&H 

3,Strengthening of the market followed by the fall Initiation of the export of the electric 
of the zlecrric power consu!llption power 
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4.Changcs ot' tht ecirnomi; s!!.wrure I1oxsihiii:~ ot ~ i . t r i l >  111; !he t t c ~ : l o r n l ~  /I 
prices of the z l t ~ r r ~ i .  poiver 

5.Struccural transformarion of the coal mines-the Possibility uf clarifying the rzlaiions 
coal suppliers for the thern~oplants with the coal mines 

6.Concession buildings Pobsibility 11t' the pr,):arcmznt ~f [he 
investlnent funds and !nor< efticient 
usage of the existing capacities I 



, . . , RECONSTRUCTION AND DEVELOPMENT ' 

. .  . I .. . . , . . ... 

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

The quality and availability of thr;esoureas and the changes of the surroundings define rhc 
management and development of Elektroprivreda, tinding out all possibilities for their realization over 
the correspvnding strategies, 

'The following business resources art: extremely important for the electric power indust?.: 
natural resources electric power capacitids, efticiciency of the htrsiness systerrl, tinancia1 rzsources, 
personnel, research activity, international rzla~ions and reputation of the enterprise. 

NATURAL RESOURCES 

HYDROPOTE~TIAL of the Repi~hl ic  B&H and the actual exploitation are given at the dii~grarn I l l .  1 .  

aAW V-6 IIOSMA ONHA 'TflE819. NERl!NA O P T 1  M V A  

T h ~  exploitatiun ot 
the hydroputential is 40% 
and an intensive construcriun 
is possible. In regard with 
the level of investigation of 
the project documentation. 
the unusdd hydrupotential is 
at the different dzgree or' 
readiness for the constrtlc- 
tion - diagram 111 2. The 
danger that the existin.: 
hydropotential states worth- 
less lies at the insuficientlq 
effective environment pro- 
tection. Inadequate solution: 
of the property-law, socia) 
and ecological questions 
cause a great resistance of 
the public opinion to tht 

dilagrarn 111.1 Technical, economic and rxploilted hydropotentiill conssnlctiOn new unirs. 

TKERMOPOTE~TIAL Deposits of stone and brown coal and lignite are discovered in Bosnia 
and Herzegovina and they are geologically explored. The rezrves of the stone coal are ver) 
few without great econor~lic significance. The reserves of the brown coal and lignite are large 
and their favorable cor,cC!~tration 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 I11 1 .  

Table 111.1 Total reserves browncoal ;I nd lien it^ 106t 

([ Category of reserve Brown cual ) L,ignite Total 1 % ; I  
r 

, 

1 -- - - - 

Potential (C3D I) 1.580 1 2.267 
Out of balarlces I I?S ! 782 

- -  

3.847 
9 60 

42 / i  
12 



ELEKTROPIUVREDA BOSNIA AND HEZBOOVINA 

. .. 
ELECTRIC ~ W . E R  CAPACI=..':"*" .:"+'. . . ' ' . . ' 

. . 
7 

H Y I I R ~  n)\!*l.:H !'l.l\s'~*s: Thcre iI1.t !hir!een plii:::\ \v ! ih  the insralled c i~p i i c i t )  i)f '?034 \ l W  rind ultilnare 
production uf 5412 C;Wl~:pe:. year, 011 rhr! basis ::t th? juinl  investnit'ti~ ;onst1'\1:1:,!11. 7 I ;\I\i' 11f1h~se  
are used by the electric power industry of Croatia. 

Table 111.2. gives all characteristics of the hydro plants, ultimate and realized productior~ 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 auxili~rp cc~nsumption.of the hydro power plants i s  rather higher than it is in 
otl~cr states of former Yugc!xlavia. 

Out of all genmtiny capai.i:ies I I % c)t'!I;zrn are older than rhir!? (30) years: 75% older than 
twenty tive gears (25); owing to rhese ages thz opzratic~n readiness o t  the units is reijaceil. Certain 
eiectro 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 strsrage hydro power plants. Due ti) the insufficiency of the electric power 
systenl of R&H, sometimes !ilty i~p~~ri i rc  as t ! ; ~  :.:I::-01'-the river plants. OR !he o ther  hands. some nin- 
of-the river plants art! still fi:l;tncllsliy untini!,h:il 

. . 
of - rlrr river plant, CF - :':~zlor JI' :!ir r.ttl!:li:!) cxpIoitntia;i 

TEERMOPOWER PLANTS there are twelve ( I? )  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 eltctric and heat poiver For - avzrage rate of the forced outages for the 
period 1986.-1989. 

Out of the total cspa::Iles. 30% arc old:: rh;in twer~ty (20) years. Bclng :!?t ~l!irniitf limit for 
the equipment to be replaced Economic-tinancial resources of Elektroprivreda BBH. 

Table lU.3,. .,girar-tbr - basic cbara*oristia .-. .--. of Jle.tharm~ower plants. - 



RECONSTRUCTION AND DEVELOPMENT 

. . 
ulcctnc nnd hcnt power. FOR . .i\*cnlpr: rarc t ) i  the ~ l lcnl~r* power pi: nts is within thr l i ~ n i ~ s  of the Ynposlnv experience 

The average auxiliary \*i~nsumption o f  the thermo power pl;tnts is within the limits of the 
Yugoslav experi.ence. 

% ECONOMIC-FINANCIAL RESOURCES of Elektroprivreda represents the successful management 
with favorably realized tinancia1 results and the ratiopal usage of the currency means. That i s  the 
commercial efficiency in  its nar:.lnv meaning, ~epreser~ting the degree o f  the realized protitabili:?. 
being the main purpose ot' each rnterprise t~nde~.  rhe 11.r trket condition. 

As for Elektroprivreda U&H, whose managen;*.~t had some losses in the last decade, it was 
not ecanomical-tinancially efticient. Just in 1990. the totd loss was 214.516.000 DEM (1 DEM = 
7 din): hydropower plants had 25,976.000 DEM; thermopower plants 112.090.000 DEhl. 
transmission: 10.506.000 DEM and disrrib~:ti~ln 65.944.000 DEM 

Table I11 4. gives the compared list of the sale prices for t l ~ e  electric pvwer at the gate ot 
transmission and distribu!!.)? t i ~ r  R & H  and r!ie r:I~\~nnt European countries. Their prices are the ~ o r l d  
price criterii~~n for ~ h c  pc:\r.e~- price forming i n  B&H. 

The data from this table show significant deviations of the salt! prices of the electric potvc. 
in B&H cornpard to the level of the realized cost prices (ratio:75:100) and to the world sale p r i m  
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 govern~nen! and  he g:.r)ivf11 . s f ' t h ~  j?ri;r> \i i;tr slower than !he ~rvc!uc.!ii)!l expenses. In last :erl 
years the sale price H:IS I:;)[ r n ~ l ~ t g h  ti)r p;.i IIICIII ot' the sirnl?je reprucluclion expenses let alone [Re 
reserves for rha drvelol~menr. Sv far ,  i t  is very difliicwli to quantify and analyze the intluence o i  the 

:systematic measures, installed technologies, degree of tke capacity utilization, expenses of the capital 
,'an#-.the coal prices functioning as the heat values. The analysis of all indicators of the management 
efficiency will be inevitable according to the mentioned .criteria. 

. I  Keeping in mind the results of these investigations, the Elektroprivreda B&H management 
: would he mainly based or! the rr!:i~iilns enabli!!g the real sale prices. I h a y  are enough for paying the 
simple reproclircricm eKpi'c.c~?s ;I:!~J pro\lidi.lg !hi. r6enti.s for the dtvzkpment. 
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ELEKTROPRIVREDA BOSNIA AND HEZEGOVINA 

. . .  . ... . -  -.. -.. 

DEBTS OF E L E K T R O P R ~ D A  are rather high cfu 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 R . 

Tht:ir participatian was sigilificant ancl owing to it the rate of obligntions was 73% in 1989. -. 
By the end of 1990. this rate fell to 30%, being the result of the high increase of thz 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 cilrrencizs. There h a s  also a 

.break of the clevelopment plan realization. 
The situation of the Elektroprivrda B&M obligations hy the end of 1990.-by home and 

foreign credits - both for tll? capita! and interest is shown at Tahle 111.5 

Table 111.5 EIektroprivreda B&H obligations DE31 
r. 3 

Due to the constant valorization of the obligations by the home credits, the obligations for the 
interest by home credits are- approximately starer1 when the debt situation. .was established. I l ~ z  
interests for the foreign credits are real and taken from the existing payment plans. 

However when analyzing the participation ot 'hon~r and foreign i~~vestmer~ts in roral resuurccs 
of the funds. Table III,6. shows a permanent increase of the homt: tunds. 

Description 

Home credits 220.722.222 
Foreign crcdi t s  2.106.233.333 
T O T A L  1.326.955.555 

Table 111.6 Resources of the funds TO 

Description 1 1986. 1 1987. 1 1988. 1 1989. 1 1990. 
rl 

. 
Total debts 

142.51 1.1 1 1  

785.122.222 
927.633.333 

I[ Foreign funds I 16 1 50 1 52 I 29 1 21 1 

78.211.11 1 

32l.lll.lll 
399,322,222 

Resourses of the filnds 
Own funds 

Debt on 
capital 

Debt for 
interest 

$ 

100 
5 1 

. 100 
50 

I00 
3 8 

1 00 
7 1 

100 
7 6 

a 



r" RECONSTRUCTlON AND DEVELPPMENT , . 

The period in last five years shows,that the participation of our own funds increased ti on^ 
54% to 76% and the foreign funds changed from 4696 to 24% A part of the credit used for the 
installation of the electric power units within the observed period was paid off. 

The noticeable decrease of the foreign fund articipation at the total funds happens a ' h r  the . 

favourable, agreed conditions. 
F part of the foreign funds-used for the construction o the electric power units-was paid off under the 

In the course of i ~ s  development ElvL!nq?rivreca trustetl both home and foreign accumulative 
1 1 e  annuity obligations are rather high with their negative influence on the total liquidation. The tutvl 
amortization of the major pan of 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 Elektroprivreda 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). 

DEVELOP~~ENT 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 discoorclinilred situation with the total available funds ancl thd planned dynamics of the 
work realization ought t c ~  be clarifierf by the engi~getl foreign rtccu~nuiation; through comlnon direct 
invzsting into the construction of the electric power uni:s; collecting and engaging the free investment?; 
of the economy and inhabitants by issuing the securit!es; engaging the funds. For development anti 
the other funds from the special institutions for development (that are to be formed in the nzxt 
period); providing the investments through the consortium construction; by giving the concessions for 
the construction of certain capacities and through other forms of investment collecting. 

Resides the actit~ity at !he tinancial consoliclation of Ekktroprivreda, the constant investing 
;tc.tivitics at the f~~llowit~g tiel~ls ;ire to he i-iir.rit.d out i n  the l i~tu~.c:  

- orpni:ation uj' rhe Jillancial deparrmctnr UP? t h ~  implemenrarion qf r l zc~  principles of the 
modern financial management, - analysis of t h ~  srructurr of the capital and flit? way of its utilization, 
- permanent analysis of rhe capital g;rlerating and decreasing, - perceiving the ncvds ,for rhe capiral in certain phases fsanarion, reconstruction a r i  
cievc,lc~menr) 
- percrivin(: r h c ~  l i r ~ t ~ ~ l s  lhr rl~r rvo1Vi111~ r upirni, 
- anul.ysis of rhe c*rc?dir uhiliry as a prc~requisirt?jbr rhe credir procurerncdtlt, - perceiving [he possible resources of capirals and conditions for rheir procurement. 

I'EX!~ONNEL, RESEMC:H AND ORGANIZING RESOURCES 

PEHSONNEI, RFAOURCEs Immediately afirr the war is over, the employment and the available staff 
strucnrre havt! ro be an;{;! zed. 'The nurnher of rhe wori:ers necessary for the normal operation of the 
electric power system ani! rhe realization i::' the rle\~ei[~pment aims has rc) be known. The process ot' 
employing and promoting the personnel has to Stan iminediately as their training will precede r h ~ !  
realization of the development programs and all tirrther 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 trecking and overtaking of the world experience. 
The experts will be nat~rletl the specializatior! in all branches of technics.  economics, financing. 
marketing, tagether witl. :he cr!:~,;~tiotl 01 :!I: .,tnleln!jorary ~nerhods, conipufE'r t ~ c h n i ~  and foreig.? 
langurigzs. 

RESEARCH RESOURCES The very quick development of the new technics and technology from th: 
energetics, the complexity of the electric power system .and the environment intluence 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 sul\~cd tho nu!^!: its cr\vn scientific-re~eiirc~h and study-developing activity, and the other pax 
thmuph the cooperttrion \v i t J~  olher institutions in and out  of the Republic, 



'.ELEK~OPRTVRBDA"BOSNlA 'AND 'HEZEWVMA 

As Elektl.oprivreda is of sonle social in~portancc and the society is i~lterested in its activity 
and development, it is necessary to organize the tirnctiuns of the scientific-research ;ictivity. 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 organizatiorl in  
accordance with the regulations. 

A special l)roble~n of the coordinated ilizvelopment of the RRLH enel-petics is the absence 01' 
a unique scientific-reseivch acti\lity ant1 unified dzvelopnlent plans of the inteyal energetics. Due to 
it, the development of the coal mines is not coordinated with the wnstrtlction ot  thermo power ~ ~ l a n t s ;  
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 aclerl;rnru forms of :!sganization can enable the i'c;orilinatio~~ of the 
development plans of the toial energetics by adapting the consistent long-terin e!ierpetic strategy ot'. 
the Republic. The strategy has to be coordinated with all changes at rhe world energetic market. ,4 
systematic and qualified inspection of the energetic demands: analysis of the energy prubleniatics, 
preparations of the energy balances applying all modern scientific methods and models. 

ORGANIZING RESOURCES From its forming phssc up  to now, the development of Elektroprivreda 
B&H was ciirrierl out unde!' the il\sect infl\itll~;c tit' the ufticiai ituthorities, going through tew, very 
characteristic phase.\. The bi~sic tiitiircnces or :I:cse phases nlakc a drg1'2t a!' i:;tle:)znilizn;e of al! 
organizing departments of Eiekrroprivreda B&H as tvell as the e~ononiir: relaiions r?sultiny frr~ni th i i~  
independence. In accordance with the above and the Regulation with tile 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 en:c!.pribe :s a big i\:?i! .:~~:n]~lex oprtriiting sysrem. its inner orgariizatior is 
founded wit11 a necessary clecentraiizing degrt;. v!' the operation. 

The tjasic: i>rgiuiizing d.=.p;i:,!rnents ot'I~li.~i~~:)privretla are clirec~ioilh :]nil ili\,i>ii,ns ot ' thr Pub!ic 
enterprise being the integral parts of the cor.rzsponding 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 Puhlic enterprise while the scientific-research activity is organized 
as a direction. 

This kind of' organizi~tion :nitans the c.r.lrporative way of the organization ant1 it is untier the 
constant control of its Foun(ters, [lamely ofticia1 airthoritizs, as the members of the Boarci oi directors 
are appointed by the Government of B&H. 

The market orientation of the economy and h 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 legd solutions clarifying the scope of responsibility and authority between 
the government and the corresponcling authorities from one sicle and the Board of directors and the 
managers from the other si;!,:. 

Taking all these inrtr vons:;!t.ration, thra ;ur!)oriiri\:e moilel o t ' r l ~ c  orgar~izarion is an  adimtage 
for Elektroprivreda B&H, parricularly after the war during the sanativn a11il reci~nstruction phabc: i l t  

the electric power system. This is the way ot: centralizing the capital and procuring extra ntnds at th< 
international tinancia1 market. The d,ecentralization of all operative functions from the departments 
of the public enterprise unite all personnel and material resources creating favorable conditions for 
the stable operation nncl the tilrure clevelopment. 

~SI '~ :RY,\ ' I ' IO?~.~I .  R l ~ l , : \ ~ l ~ l O \ ~ i  AXI)  l i l ~ ~ , ) l ~ ' l ~ S S I ~ ) \  \! ~\SSOC'l~\'l'lOKS -l.!(e :;.:.ir.. ; l . j \ ,  ,:!' b)Si?!?l  . I <  n;Qlj. 
ii~ a part of the Yuguslav system, \c.aj; included inru the activity ut' LCP'TE-uniry I ~ J :  the ciwiJinirtii)r~ 
of the production and transmission oi the  electric power. The experts from Elektroprivreda B&H were 
members of ,the professional associgtions such as UNIPEDE (International unity of the electric power 
producers .and consumers) CIGRE (International Conference about Great High Voltage Power 
Systems). 

Tht  i:hangcd pol!tii.:!l rela!i:~os inevit::tl!l .!:-wand !he recsta!~lishment 1)t'the relations with the 



above assoclations and othq  soc lo t iqg  the lo 61 of thp intyp!, nd cqop~t ipn .  Sozap . s ~ e p s ~ Q v ~ ~  Yt\l 9 already been made, particularly ~ O ~ C I O &  that' nctions on fh6pr riciple of the natlonal commttew. 
As for the connection with the UCPTE interwnnection, Elektroprivreda B&H has to provide 

the necessary technical conditions such as the network reconstraction and the normal operation of all . . units. .-_ . I 

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 pan 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. 

RKI~VI'A'I'ION OF' PUBLIC' ENI'L1KI)RISE EI.EK'~ROI'I~IVHEDA i s  a significant part of the wealth thal thz 
enterprist! posseses astimaled with the quiili ty and no quantity marks that are highly appreciated hy 
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 consu'mers besides the facts they are an integral pan of the electric 
power system. 

As an answer to the changes in surroundings, the following list gives the synthesis estirnati~n 
both of strong and werik poin!s of Elektropi.i\~rtcla: 

ESTIklATIONS OF 
ELEKTROPRI VREDA 

------- 
2 .  Ei'ti~iency uI' 1,!ek!1.i:;:1'i\~rztla a$ 

REST P \ /A/[ P 8 L E  COPY 



4.. 4 % D E V O N  OF ELEKTVQPRIYREPA .,.... I 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 ~narket .  

This social task detirles the basic scope o f  the operation, while the v5ry decision fur 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 macroecono~nic policy and a manager ctf 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. 

Thz management of the enrzrprise overrakes the business responsibility. The  main purpose 
of Elektroprivreda operation is the ~fficiency of the 2ngageil capital at the elsctric power prud~iction, 
meaning the realization of' the acceptable level of the profit. The  protit realized by Elektroprivreclii 
is controlled by the state and the acceptable level crf the profit is determineci on the basis of the 
wanted level of the reprod\~ction ability of Elekrroprivreda. The  acceptable Ieve! of the protit is 
changeable and dependent on the demands for the investments at the electric: power system, namely 
from the expected growth o!' the al~hctric power consumption. 

Placirlg the profit at the very top of tht. t~usiness aims means no ignorance o!' other aspects 
o f  d ~ e  hnsiness efticiency. The protit ciln easily explain the efticiancy of  Elekrroprivreda to irs market 
surroundings. 

Due to any possible deviations from the market mechanism by regulative ti~nctions. and the 
complexity of the real structwe of Elektropri\~rzila aims, hereafter is the structure of the aims shown 
as follows: 

EFFICIENCY OF 
THE ENERPRISE I 

TECHNOLOGICAL ECONOMIC SOCIAL ( AIMS ( 1 AIMS I I AIMS 1 

The connection betw2ea the technologital, economic and social efficiency is z J - logic: type, 
name1 y, the realization o f  each aspect separatei ;.c:)ntributes to the main purpose: PROFIT. there is 
no question of the preferable group of aims. ~ ' I I c ; . !  ;ire horizontally placed, enabling the analysis of 
their influence on the total afticicncy c)f th? ~nt r rps i se .  The protit (short-term increase of thz 
technological efficiency on aCcovnt i d  the economic and social efticiency) ian ;it'fect the s?:ltral ai:n 
of the operation based on the long-term fi,i~nclarion. Or. the insufticient social c?t'riciency of  
Elektroprivrrda is reflectzd 03 [he environment ;!nil it retlexively acts at the possibilitj o f r h e  profit 
realization. 

Here is the definition of all indicators enahling the estimation of the eac!~ ahpe..;t contribution 
to the realization of the named nirn groups. 

TECRWCILOGIC'AL .~I;\i.i' rnean the :rtcl~nologtcal efticizncj and (he asptits of the 



RECONSTRUCTION rIND DEVELOPMENT j,. ;: 

11 * Advancement of the development and -readiness of the documeniation, possibility of 1) 

development. The following baslo indicators ate suggested: .+ . . . . <  - ,:, . 

[( ecological acceptance the developing adaptation of the technology 
d. * - I1 

.. - . - . . : , ' t ; , . , , . : ; ,  . ' . . . . . , . - 
TECHNOLOGICAL ATMS ', ' ,  - .  INDICATORS .. . . 

* Quality of strpplies 
-reliability of supply -unser\,ed energy, 1.OLP 

* Utilization of  capacities 
-energy efficiency -et'ticient sate, losses, auxiliary consumption 

* Operation readiness -availability of the capacities 

* Engagement of the capituiries -age, degree ut' the ttngiigement con~parecl to 

ECOMO?,~IIC' A.I.IIS Iilt;!n all asp~lt ts  ;.I!' th2 currrilt :ind t le \ .c luping t?nanciitl sinlation of 
Elektroj~rivred~.  T l ~ z  t;dlotr.ilrg intlicator.~ ;ire s:rggzsres: 

- 9 .  

- .  

11 the irstallzd ~ a ~ a c i r v  11 

SOCIAL AlhlS are the responsibility r)t' Elzktroprivreda for larger, sucial effects. Thi: next 
aspects are important for Elektroprivreda: environment protection, space planning, intluence on the 
balance of payments; intluence on the regional development, social influences and other intluences 
on  the int'rastrucnrrz acrivirics. In some cases thesi: aspects are limits for Elekrroprivreda, but frorn 
the long-term pvinr o f  v i w ,  the p;!si!ivr in!lat.n.cs ~~t 'E le~t rc~pr ivr r r la  311 thr w i d e  social stlrroundings 
ha\-e to bc posirivel) r~tl.:i!:tl on Elzkrroi~ri,.:...i!;i i tse l f .  U j rnc '  s ~ ~ - i : i l  :~in:s 11ai.e !r !>e huilr-in i n k )  !he 
structure of Elr.ktroprivrc.da ;rims. They have  t i )  h e  sleitrlq idenririd, p;irtliular!y b!: !he construction 
of  large elecrris power units. 

The analysis of the intluences and contribution ct' Elektroprivreda to its social surroundings 
is seen by the momenIs of decisions about investrnenrs. The aniilysis is also imponant for the 
estimation of the tutal efficiency of the enterprise. At the situations, when the market mechanism of 
rht! prices ;I[.< nor re31izcd (rt:;.:l the cxpec::ci I ~ I I S ~ ~ ~ S S  results itre 111issc'cl.l the anmint  of Ihe I (  S: 
incomt h i ~ s  tu bc statvd,  llir .~n,~!!,sis uhinp r h ?  worILI priics i~?i!i.:;l!et. !he user vi rhc rnnrk.1 
deuiat ians. 

The main social aim of Elektroprivreda is rzal:zctd if'  i t  supplies the ionsumers with 111s' 
dectric: power with the lowest expenses, ,endangering no developing needs. Then rhe otber social aims 

ECONOMIC AIMS INDICATORS 
* Profitability 
-productihility of rhe capita! -real'szd profitlwsed protit 
-pmductihility of th? la!\:)rrr pti~vzr - t \ j t i ~ l  incomz/expan;.es ilt' the labour puwrtr 
-proti1 rat? -prof it/tvtnl incon.ic. - 
* Liquidity 
-ability of satisfying the short-term tinancial -currznt assets/current obligations 
obligations 
-ability of satisfying the momentary tinancial -liquid assetstcurrent obligations 
obligations 

--..-me- - d 

" St~'uct~ire  or' ti12 c.q~I!itI (s,)lt cn i ty )  
-obligation rate -credit payrnent/ourr: funds for the investment 

(amotization and income) 

1 

- 
* Cost rate -cost per product units 

* Level of the electric power price -realized/prqjected level of the electric power 
average level) ---- price 

" Efticitrii'~ 01' in \  estinl~ -WUlITl'dlli~! r;ltc' OI? in1 
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-. - - - - - . - 

* Safe environment -pollutant emissiun 
-air polluticrn r (iipsolute amounts: tonslyei~rly. 

sllecitic. indicators: Lg .- 
* Contribution to the social welfare -total coln~lementarv value 

I[ * Social efficiency -b/c ratio of socil benefits and expznses II 
11 * Influence on balance of  payment -direct and indirect net foreign effects, effects 11 

Detinitions of the aims and operationalization of a number of the most imponant indicators 
are crucial for the objective estimation of the management eficiency of Elektroprivreda BPrH. 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. 

. - - 

-- o f  the in>portant suhst itut ion 
*-.- - 

Energy et't'lcicncv -tJnergv c o n s u ~ ~ ~ t i i ~ ~ ~  1161 ~>~.i) i l~ic[  uc i~  I 



RECONSTRUCTION AND DEVELOPMENT 

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 tbr the operation strategy. 

A main uncer'tainty for Elektroprivreda is connected to the question of our future 
governmental stnlcrilre ;~nrl the authority of the government on each level. The assumption about a 
unique Public 511trrpribe :;in easily prove t~nrtalizable, and it  fill greatly define the cuncept of the 
further operation. Any eventual independent electric pr;wer organization at some parts of thz tersito1.1 
will complicate all relations at the Republic level, but affecting the operation of such arganiz;ilions 
too besides. 

There are also other facts provoking uncertainries: 

- war casrmltic~s nrc nor over, ant1 rh(~ csrimc~ricn qfrhc war damogrs will he carried our t?fic'r 
rhe war (2nd. - chun~es  cir the n~ucroetsonomic surrc?unilit~gs re in [ha \,vork-orct phase oj'rhr inirial ~.oncrprs 
and prepararion qf [he legal solurions. 
- changes ar rhe husincss surrounding being u.?der a strong iy%ience of rhe abovo fucrors - 
are very intensivc~ wirh unknown result. 

At the moment it is hard to give a final suggestion for the strategy of Elekrroprivred i 
operation. Bur i r  is pc)ssi!!lc! ancl necessary 1t.1 fix certain tlirections detining the activities that wilt, 
after the war is over. start the :+e!lization ot'the strategjl. A great number of ths ljxterr~al inr lu~n~cs;  
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 detinition 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 intluence of Elektroprivreda on tne state depends on the soon prepared study- 
analytic materials. They will he a basis for the furt'ler strategic documents ancl legal solutions. 
Elektroprivreda i s  partic\:larly interested in sotutions %from the ti)lli)wing fields: 

- envirc~nmett f profcanion and duric~s of Eleksroprivreda - space-planning prohlemarics 
- coorditzczred planning at the srarca kc~vol pan  c-ulurly rhe aspect of rhe long rerm plann(~J 
power consuniption 
- soluriotis c'onc.c~~.t~ing !!!r c'oul mitlt2.i 

- ~~bsli:ld!i017 ruI :)nnli:::rion and rht~ r/r*c rric- porry2t. J N I ~ ~ ~ I K .  

An active approi~ci at' Elektropri\*rcda ro the ';[a12 can have an in~portant influenie on rh.; 
strategic position of the dnterprise. 

Considering the enterprise as an entity. the strategic determinations are close to the  following 

I .  Qrteniotr of rh:. mur,ker - exporr ori~nruriot~ 
2 .  Qrresriort of rh!. ownorship. - prrbli, ~,,~rrrpris~a info rhc srrlrr o\:,nership or joinr c;\rjncr~i!ip 
3. Quc~~.riotz r ? f r / ? c  i c ' < ~ p r .  and c l ln r :~ i ! r r  of'rhc. urcc~nrrir/izurio/z iriside rhr .iirigle enrrl;wisr. 

l'he answers t o  rhc! abvve questions are given by the realization of the tixed aims, b a s d  1'1: 
the detailed elaboration. 

The main charact2risti~s of the reconstruction period will be: 

- !'nirial rcviru!i:!~~~o~t of' rhc war-(ievus-tori!d ~~o.onom)l .follori*od h ~ l  (1 lo:r! bur progrcnrc~ 
i l 1 ~ ' r e ~ s ~ ~  #the p~.r~lt/arl(lr~, 
- acrivcr role and hi+ (If the world c~ontmutliry a; rhr r~~nlizufiut~ (4' rhr reconurrlrL:r~~s 
program, C ' J ; D E C - ~ ~ / ~  for rhe infiav~rucjurt ucrivtti~~. 
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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 rewnsuuction. 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 :ha1 t h e  halance surp!t!s can tie expected at the long term period after the 
war, and the idea of the electric power export I:, 10 be taken into consirlzrarion bar, the final decision 
about the export is possible just after ihe detailcrl annlysis ut' the following c1uesr:uns: 

- consumption of the c?lecrric power in B&H - expenses of the electric power production and possible prices for the electric power export. 

Besides all these study activities, the orgariizing and personnel hypotheses for the eventu?l 
realization of the export arrange:i?ent will 1~ ::Is0 t~aeJecl, l'he question o t  thz concession 
arrangelnent!;, b i ~ t h  for. a n y  new o r  r'xihting geric'~.ilti~~g <:il);ii'itivic's, ti;!': 1 ~ )  ~ r :  p~..l;:i!.~~i ; ;tpiti~l ti)r the 
reconstruction and modernization of the pc)werS plants and other invcsinleni needs ~ , i [ h ~ n  
Elektroprivreda. 

The  question of the ownership has to be answered by the complementacy capital, efficiency 
of  investing and total business efficiency of Elektroprivreda. Under the conditions of the joint 
ownership there are higher possibiliries of finding the complementary financial resources through a 
greater interest of the foreign !inan;i;.rs in all ;1r>!'+~!s f ix  the electric power industry. The progress 
of the Elektroprivrecta business et'ti~iency is claw ru the question of an adaquati! icner organization. 
where the scope and character o f  [he decenrraliza~ion is very important. l'he decentralizaricrn is 
observed as an economic motivation of the enterprise parts helping the realization of the defined aims 
of  the operation, and the centralization of the functions means the technical-technological unity and 
'the place for the capital investments. 

It is the way, to consider the tasks of Elektroprivreda and its all pans for the preparation of 
the bases (studies, investment-techniciil documentation) necessary for detining the reconstruction and 
developmen:) strategy directions, as well as for t h e  pro.ject documents. 

Besides all these inevitable prerequisites, from the surroundings, thc definiriiw of t h t  srrategy 
for the business aim realization asks the enough worked - out strategic alternarivas prepared by 
Elektroprivreda meaning the definition of the activities with the following requirements: 

I .  To have its own tnission, aims and condirions managedfrom the level of rhe enrerprise. 
2. 7b have its o\r*rl rl,i'orio,! :\ irh rh(~ .ji,!-r, :iilltti/~g:; pi1rrint1crrl.v wirh [hi) nt,lt-kc~r 
3. I?) rcJpre.\c3nr tr  cutl!,.rlrrc. ;?wgI.urn \I,:!/; ! !rar [Jxpttrtsc.s c?/'rhc c.irpi/al, oprrrl!ivc~ r.rl?rnsrs. 
i/sri~~~t?rion (u I ~ ( J  j~os,\!hIt~ /):.,!!it ( ~ n d  ~ ~ ( ; i : ~ t ~ ! ! ! i ( ~ i ( ~ ~ ~  I O  1/11! rei~1i:ilrloti ( J / '  1 / 1 0  bi(.\im>ss O; /? IS  

4. A real possibility to consider ir us a con~plercc progrutn b~tc also rogerher wirh oriler 
activities of the c?nterprise 

These requirements are from the investment projects for the electric power production and 
tha rransmission units. The illoic'e c)f the strate;!. i s  ii glohal estimation and the investment zhoice 
including analysis \choice 0 1 '  rhe ~ : l ; i ~ . k i . r .  'I7114 ,,r ;iy of' ;~pproach asks silnie significant activities 
prepalSing all actual ila!;~ 2nd :n\:cbr::!tllt studi:~: "!'l-.:il. sooli. o r g s ~ ~ i z e d  :i.aIiza!it)r~ rs inevit:iblr. 

'CONCEPT OF THE RECONS'i'RUCTTON STRATEGY Regarding the importance of the zlctric 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 
capaciries. The very close ai!i:s in the period of t h ~  reconstruction are: 

- rer.o\lory qf thc t)lec,;ric p(!):,or s?lsro,: i~,vijt'ti!ioll 
- recovery of rhc operc~rion ri~adiness ro rhc tlc4cc!sstrry levrl 
- organizing and personnel consolidarion of the i?nrerpriscc. 

The  realization of these tasks is inevitably preceded by: 

- iicrc~ilrd c~srit?lirrion i!f' 1/11 rcur Jamc;;lr,; rrnd {ht* siruurioi~ o j r r  rhr rrtnporun sirnuriot1 qf 
c * ~ J ~ I ~ I / ) I  ~dni!.s, . . - z?~ ' / J / I~cu /  l ~ ~ ~ ~ ~ l ~ ~ ~ l O ? ~ ~ ~ ~ ~ l ~ ~ / l  i i / l i /  lll\'P.\lt?!t~;?! /~/'(,~r:;!fl.) ,/i)r :/](,. i,/, ' ,/  ! ,,:;,/,,::,::,.* tic: &/;~:.q !ht) 
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rcrconsrrucrion 
- prepared elecrroenergy balance up to 2000 on rhr? basis uf the derailed estimations of rhr 
electric power ncod.~ in B&H. - suggested list qf the prioriries for the rc~construcrion, keeping in mind rhe long-term aims of 
the enterprise. 

This is the way to create the conditiuns for the strategy defining, then the reconstruction 
programs with the frrIIu\\~ing q\rtstions 

- prc~urecf invc?sr)narrt programs huviJ ro go rhrough rhc check procehrri<from rhe aspi~c-r of 
. rechnical, economic and social jusrificarion - rhe above procedure is.followed by rhe unit ranking according to rheir acriviries: gerirrarion, 

transmission-managemenr and distriburion 
- extracrs,fiom rhe invesrmsnt programs and the unit ranking are a basis for rhc. decisions cir 
rhe corresponding levrl. 

There arc two prol~ustd levels 01' ijecisions: 

I .  for all prorecrs with the invesrmenr amount cver 3 rnillior~ USD-the board of direcrors yil~es 
decisions 
2. for the projecrs up ro 3 million USD-the geqcral munagemenr gives decisions. 

l h z  preparations :rf the investmenl-tecl~!iical dt:iumentation and the pracedure of decitling are 
c!arititxl by extra instruction. 

One of the important activities of Elektrilprivrzda B&H during the reconstructiun period h;ts 
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 too. Besides the activitiits ti,r 
the preparation and realization of the reconstr~lction programs during this period, all works and 
activities creating the prerequisi!zs before entering the i'orthcoming period of the development art! air.:, 
highly significant. During the period Elektroprivrean ought to realize its full efticiency of the 
operaticn to satisfy all sr;cial rc:quiremenrs. One of thz strategic prujects, if not the most importart 
one, is the realization of the business i n h r n ~ ~ i i o n  system - the basis of the decisions and management 
of the enterprise. 

CONCEPT OF THE DE\'ELOPXfENT STRATEGY The definition of the development strategy of Public 
enterprise Elektruprivreda B&H is to be consiclared as a dynamic duty going through many p h a s ~ s  
of tile elaboration. Tlie t-rsr str;? is the  coordinared fi)rmulatinn of the Elzktroprivreda aims and their 
accaptancc by tile st;ite. :hen rhc prq)arr.~rii!ns o!' all appropriate rq>ubl i i  srrategids. Elektroprivre~:ri 
has to elaborate these f o l l o ~ i n g  subjects: 

I .  necessary qu(rlity of the electric. power supplies , f i~r  the domesric murket (sruble sitppl!, 
possible breaks in.supp/y) regarditif: rh(~ rlecrric powttr prices 
2, dynamics of !he co~:surnprion inc:rrnse ar !he dornc~sric markcr atxi po3,sihiliries for rlx, 
etrgagc.rrrc.nl of [I;: gr~t;c.l.trring c~pcic'iiioi ,fi)r rhc cJ.rporr czrr~z)?Rornt.nrJ 
3. munccgrrrlrtlc c ! f  thr rlerrric pc11c.ct- c.o~~sr~rn,~rion irlcluding rhr .suvitlx arid rurionuli:oriot~ 
progrants. 
4. coordinarcd plannitzy process in EIcX7ropri~~reda wirh the mt?thodology developrnenr dl- ri;o 
irzvestmenr resource allocarion amoltg the rnai!~ acriviries. 
5 .  appliance of' rhc infomarion rec-hnology or rhr process of deciding and managing c : f  
Elekrroprivreda 
6. invi~srigarion of rhc Eirropean rnurkcr o f  the elccrric yo\vpr 
7. procedures q/ cc.oorr!inarit~g rho procrss #f l.,iunning in rht Rt~prihlic 
6. jusrificarion of thc inregrip: Elektroprivrirda - i.oal nlittes prodircing rhc coal, for tl!c~rn;.:, 
power plunrs. 

Besides a!] these above mentioned questions there are others too deserving elaborittion, 
permanent study and watch iill c h a n g a  that are vital for the Elekrroprivreda operation. An easy 
spprotlch to the stratep! elaboration is enahled both on the enterprise lev21 and a11 funcri~n:tl 
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directions together with the strategy of each enterprise part. All these strategies are to 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, . , I .  . ..,* . 



RECONSTRUCTION AND DEVELOPMENT 

6 .  BASIC PRINCIYIdES FOR 'I'YE RECONSTRUCTION ANXI 
1)EVELOI'MIENT REALIZATION 

I ,  

On the basis of the mentionedconcepts of the reconstruction and development strategies, this 
chapter gives the principles where the strategic are based on:  principles of reconstruction, 
development, modernization, organization, managemsnt; price policy (during the post-war period) and 
financial consol idation. 

PRINC~PLES OF THE RECONSTRUCTION The planning of the reconstruction and de \~e lopn~rnt  ut' 
the electric power system has to he based on the anal jsis of the profit-expenses ratio for various unil  
combinations, with the suggestion for the optimal combinations of all possible solutions. E t c h  
proposed unit - nevertheless a new unit, reconstru~tion or revitalization - needs the arlalysis 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 thz iist of the units. The +conomic 
analyses have  ti) stlow rhe to!;!l cantrihi:ric?. o f  the projects both to the de\leiopment aims of  the 
system part where [he ~ ~ r ~ i r s  itre locard  and to the development of the total electric power S).Ste!!i. 
These analyses are a corldition for getting the international credits. 

Simultaneously with these activities, the other activities, creating the favorable conditions t'or 
the successful reconstruction and development, are to be carried out too. 

ClariQing certain phases of  the development, the phase of the reconstruction of the electric 
power units has to bring the units up to their ftrll function at the complete technological scheme, The 
reconsrrucrion nizans: hi:risf!.ir.g the rzqilir-e.r!ie~lts of  he econonly, criteria of thz modernization arid 
rationalization stated by the ir!rrl.l~ationat tTri?~lic ' i i lI  i~~s t i tu t io i~s  togtfthe~. with the nec<ssary respect (sf 
the developmenr criteria elaboratzil and a~ittptdtl  by ilektroprivrecla BStH. 

Besides other crireria applied by the elaboration of the medium-term plaris and (ldv210111tlent~, 
the most imporrant ones are as follows: 

- rcJcoveqs of rllr oper:lrion rc~udint~~s ontl n.1, ubiliry up to rhe nrzo$srirj Icvrl - in~pro~~r~rnr)!~t i?!' thr. !ht.i@ 
- inrrruse tlf' rhr c..opa; !ry 
- increus~ qf rhtc grnc~rorion 
- rnodcrriizurion c!f'ct~rruiiz systems insiiio [he &nit up to modrrn rt~chnic level 
- adoprion of the Itnit to be connc~cted to rhc flew informarinn system, - protection and improvomcnr of the hltmun e ~vironmenr. 
- irnprovemc!nt u f  rhr conciirion and hutnaniza.ion ofthe krlork 
- procsrircJt?~ortr q f  tic2~-r.,.i,nry spar? /7tirf.\. 

- rtluny sitlecl ~cri!i:clrio/~ o f  resourt.tJi 
- quclliry incroc.~so (!/' rIi(> power SL~F;?!~ 
- decrease of tho oncJrg)I /asses or rho itrfir unu ur the power sysrem 
- clppliancc of new type! solurions and srandardizcd ctjuipmenr 

By stating the pricriries, the following main systematic characteristics of the electric power 
units are: 

For generating capacitie?;: 
- role of the unit in s;irisfying the Lonsumers 
- role of the unit at the frequency and voltage ~egulation 
- contribution. of the unit to the safety a!ld flexibility of the electric power sysrtin 
operation 
- contribution to satisfying Elektroprivreda BrrH obligations with its foreign cooperants. 

For transmission, transf'ortner i ~ n d  s\+,itchg.urs: 
- significance of the substation for the si~pply o f t h e  wide i u n ~ u m i r ~ g  areas and thz  priurity 
consuiners - contribution ti)  the normalizatii.jr! of the \r)ltages and tlexibiliry o f  the pois.er systerr. 
operation. - resdraves t i ~ r  orlwr unirs. 
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- significance for the connection with foreign systems. 
' .. , .A Y 

For transmission lines: - significance of the electric power units ancl their consumers - characteristic of the transmission line r.spastling its transmitting possibilitizs. 

Fo r  distribution, transformer nnd switchgeurs - priority of the consumers connected to the transformer station - significance of the unit for the connection with the electric power system and reserves for 
the priority transformer stations ' .' 

F o r  distribution lines: 
- priority of the cons111ners - priority of the  connec td  s~~bs ta t ions  

For information - management systems: 
- significance of the managing part of the power system 
- significance of the ~nannging function for- t h e  operation of the power system and its section - significance of the p;ists irt' the infot.nlii!io? system for the effiticisnt business tilnctions 

By niaking the list of j)ricv!!~c~s, the oththr ~on~l i f ions  vital t i l l .  [hi. u[xr,~tiiln or the sut~sr~ttionh 
are to be taken into consideration: 

- possibility of rhe primary erlrrgy supply 
- necessary quantirles of liqitidfiels - necrssar)l qrianriries o f  oil. grease 
- !t(J(*cJ.r.vurj (juc~ntiti(~~\ of ( h ~  /~!i(~i/ .v  - l?lJ(vs,s(lry qu(1111i1it~ ,?/' u~hvr  C-OIL)  urn~~t  : , / 1 ~ 1  rtdp1.o I ? I ( U L J ~ ~ ( I / J  , i ! ~ ( ~ \ ~ i f o / ~ / r  ./or I / ! O  J hh.\ 111fiov 
operution 

If a unit wants to be candidate for approving a credit, the elaborate of the sanation and 
reconstruction has to be prepared. The elaborate clearly separates sanation works and reconstruction 
works. 

Parts of  Elektruprivrztla - I IWS of the \ I ! ? I ! ~ ,  Are charged f i r  the elaborate prepnratirrn 
The responsible d~rec!lons ~ n t l  authorities \{*ill  propose the pr ia r~ ty  consumers for the drt3S 

where the consiirnzrs are locatc?cl, nnmely the regional authorities are charged for the consumzrs 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. 

P ~ C I P L E S  OF THE W C ' 0 S ~ ~ R l ' L " I ' I O N  .-is:) \lC)DERNIZATION Bctrh thz r.:;onsrru<rion and 
modernization will be realizlil partly through th; reconstruction program, and partly thruugh the 
development program. The approach to the przparution and decicling about the inves:ment programs 
is the same as the procedure that is to be esrahlishetl for the investment programs, but the following 
characteristics are important. 

- the pl.ecisc~ zs[ir~rc;ric~! ~ f ' r l : ! ~  !i?r!hcomit/!r ! j .y l ,  of rhr e.ri.rrijlg irni!s. rhoit* opc~rarion rrt~dilress, 
~IUJ ,q(~~r(~rori!?,q C / I O V I (  : ! ~ r i ~ / / :  it1 C(JS(/ i / ' : ~ : c ~ ~ ' ~  i.), 110 ( J , ~ C ~ U I I ~ J ~ A  ifrh \(i~til [~q;/i~7!71c!/11 
- tllr roo1 period / h ( d  ir~ril hi:'/ opiJrurr c!pc2r (I.\, rc~co~~srrrrt.riw, t/irrr iiil [jlr ( ~ ~ t i t n a ~ i o n  (if /he 
proposed works, within the scope of rhc prc~poscd reconsrrucriort, anul}.ze (ill possihiiilie~ of' 
improving rhe unir pc~rfortnances (decrease? of the fuel coruumprion, incrc.lclsc q f  rhc cupucip 

fall of losses arid auxiliary consumprion) - an exrra'annlysis o f  !he rrronsrrucrion cfff(~cts at rh(~ rate of tho emirred pollitrants and rhr 
clc~rnrl~rs~for rlrr vollrc, c~s.rin!,l!ions of 'ri:~ I O ! ; ~  iir rhr rnvirottmr~~t ~.ec~r!.ir>.. 

. , The rtlihni2al - trehn, liog~;.:. ;noJerni~.;!i:i!: :,in tlr rni~n!~~iil.=d. Ole coinrni~n Thing f:)r a!] 
llnits is their sanation, nanlely the recovery or t i le~r  operation readiness. Then, from the marpirrdl 
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expenses (expenses of the technological mlld2rnization in regard with the increased, econvrnical 
operation of the block o r  the power plant) try to decide about the modernization arid revitalization of 
certain blocks, o r  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 
environrnent.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 serioils environn~ent activities H.~!I he carried out simultaneously with the constn~ction of 
new blocks, and still the etl;ission standarcls riutornati~ally can nu! fc)llc)w the standards of the 
developed countries. 

The  deciding about the investment programs of the reconstruction and modernization is tu 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 reconstn~ction combining: sanation, revitalization and 
modernization for a lung-term period. A hig amount of the investments will be needed and thz 

, . adequate choice of thr! pricrr!!ii.s is c r u ~ i ~ ~ ;  : ~ n  thz b'isis ot' 1112 cc.)inplete inv*stment - technic21 
documen:stion. 

The ahove prinziples refer 11) the g~ner~a:ion, transmissivn and distrihuriun unirs, but e x ! ]  6 r' 
these areas will be needed the defined specitizd indii ators enabling the preparation of the ranking 
within the activity. 

Such a task has to be done at the strategies of :eparate functional dir.ections while the process 
of deciding for the investn~ents i,vill be basad t!:i rhe priqciple of equalizing the trchnical tachnologicsl 
work conditions for LAC!:  svc.ti: .n 01' the r.!t!ir;.i : pcri4.er. system. 

, . , - Iht! prttparatio~.! o r '  t!:? in\lrstrne~!! ! ~ i h n ~ ~ i ~  cloc.ul~~~~nr;tri~)ri filr !!IC ~ ' ecu~ l s t~~uc l t i~n  a1;! 
modernization is the clilr of E,lt.ictroprivrc.ila cl;.l)arrmaljts, while thc ranking anJ irivesrment deciding 
would be carried outat the level by the enterprise. The organizing sei'tic~ns would be charged to iitrry 
out the realization of the accepted programs. 

PRINCI'I'I,ES OF THE DI:ifEL,rlP3E!VT The t':rri:re debelopmrnt of Elekrrvprit reda B&H is based o : ~  

- !i~iI;z(/tio~i t ~ f  i!., o,\  I ;  , ~ I C I . ~ ? ;  r ( > ~ ,  , ! I /  . : , ~ i ' t h  .lied j ) o ~  \it)iI~;,\, (.:,f ; I I J I ~ ~ / / I ' I ~ , ~  I ) / ( >  t ~ ~ ~ r i ( r ( ~ /  st!> ,!(lr 
(hi) di\~ers~ic(~/ii!ti : i l~ j14id/ 
- d(!vrlapnzent oj'rhe c i ~ a r i c  power consumpric rl d(;fitzrd on r h ~  husis of the rural etzer.gy n r r t i ~  
and the eflcient coordination of the power industry devclopmenr and irs co)lsurners t y  
preparing and realizing the program of devekpmenr for rhe stare energerics. 
- clfficierzr coc~rtliuuriotr of rha devolopmotir of 'hl~ i~lecrric pocrmcr sysrum and coal mines; I / : ( .  

~~~~~~~rric porcrpr s\ ~ ! c ~ t r 1  I ,  l l t i  rh P \ i l ( l / i . r  li/?pI~ sy  om. 
- tr1i111). piir;>o~oti :11!/i:,,.:/c111 u f  / I l l .  1. \ /  . t ; / l U q  L I I I , !  j 'i~fitr~~ u~t i f : ,  ri7v p!.:-~rir? i . ~  g ; \ ~ o  r , )  1/1t  ti)( 1 
protiiri.rian. - giving righrs-fbr rhe concessions of using rhi built unirs cltid of huildit~g rruir - hivh 2 

domesric and foreign parrncrs - orientation ro rhc export of rhc .electric power surplus into rhc wesr European counrrirs atr .i 
the demand for pnssing some eflcienr measunJ arid regulariotls, increasing rhr concurrent r 
UI rht~ e/clcrric- p( .  \\,rr n:;;rkcr. 
- rec'onsnirc:rit!,I of  (jI1: ~r/lirs wit/: c, ~i)3.~.ihilit q f  frun~iriun fi-orn LO(J 10 gas ! ' f ' r h ~ r ( ~  is I , , L  
rc90nomic ju.\fi!ic i ; ! / O l l .  

- closing of unprt!fitabicc uttirs 
- gradual inrrodircing of rhc privare cupilal by giving concessions for [he consrrucrion of'tni~.: 
hydro power plants, urilizotion of rhe distribusion network and other sections of rhe elorrrrc 
power sysrem, ac7rive pilrriciparion in &:fining and deciding abour rhr ecological s tan t i i / r~~~ 
~ f i d  th(dir ~(~sprt. . '  h). !/?. rrc.on.srr!i:~rii!ii i~tltl col~srrucrion qf '  I ? ~ L : .  lol!'r.s 
- illc'rt~d.\itlg rL/!. /rcdt'g: . .~[iii.ii,t!c:\ . . , I  [iii- po\\:cAt. prod~i(,[i!~t] c:trc! irs,t;tltr/ lr.\c:g(c 
- O/)( ' l j ,  t ~ i ~ l ( ( t . ~ ! J  (' : : i /  t ' ~ l / ~ . ~ ~ . !  i , h P ( /  ( * o i t ~ t l ~ ~ ~ ~ ~ ~  (i1;otl b k l l / l  f / l i ,  / . : . i !?;l:  ,,t , ! / I  1 : ; ~  111, r;)o.j ( ?  f ;<t~ttlit::< !i 
social rr~rsf itt1(/ ~,irppo/~rir~g rhr fi)rrh~.onrit~g c!l:rr~c[ic* po(ic:, . 

The realization of the future development will be  carried out on the long-term (15-30 yearaj 
medium (5-10 years) and short-term (1 year) plans of the development. The actualization of the lony- 
term plans is  to take pla::r each 5 years ancl rht. metli1:m-term plans are actualiztxl every year. 

For l h t  hakc!  o!'i!::y)ri~\..~:g i111tI sii~i;:!i!:, i!:g, thc: I)rlrcehs ot'plan!~ing hirs to he revised, c'rc;t!irlg 
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very efficient relations with professlonai organizations societies and universities. It i s  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. , . 

Information and dialogue are to be an important element o f  the phase of planning. These two 
elements can prevent any difticulties that are new projects faced with. 

PRINCIPLES OF THX ORGANIZATION AND MANAGEMENT The organization of Elektroprivreda 
as a unique enterprise with many organizing parts is to he promoted and coordinatt?d with other 
corresponding solutions of all modern complex corporations. The main purposes is the detinirion of 
the profit centers inside the enterprise. The principal prerequisite for such a definition is the 
possibility of showing and ~neasttring the r e s ~ ~ l t s ,  namely stating out the finarlcial inclonle and 
expenses. Such an organizing solution enables a real estimation of the contribution rate of each pan 
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 solittions for the organization - partic~~larly concerning the decisions for certain 
centers anti the system on whole; interconnected relations of some profit centers and their role and 
place at the total system and orlies aspects and qt:c~tions ought to be the si~bject of extra investigations 
done by a competent prof?ssiona! team. Any ci)ncrere organizing solutions have to take into 
consideration numerous specifics of Elektroprivre~i;~ 3s the enterprise of a large social interest, whose 
market operation is highly limited by  the realization of larger social aims. 

The organizing scheme has to 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 defindd from this Ievzl: 

1. Global strategy including: 
- strategy of increase - strategy of decrease 
- strategy of stability 

2,  Strategy of  the husiness portfolio 

3 .  F~rnctional strategies include: 

Marktring Jfirncrion rs,irh: -Invesrijiariorl of drmands 
-Plnnit~g qf'rhij production arzd rhr cJrlergy c*orlsrrmprior~ 
-Price strcuc,qy 
-Promorrcl ri4arions wirh rhe prthlic 

- Financial firnrriort dc;fining rhe ob/igL;rion policy, clividcrtd polii:y, rho srrucrurrJ of rhc 
capiral, financial rncnagcr~~o~zr 
- Producrion ,fwr~criorr inclliding the rralizarion of the operurion schrmrs, prot-lrccrihiliry 
incrrosr, a,r~pliclnrc c?f rcgrti(rrions and rcg,rlurivr 
- Resrnrch and drvelopnrc~t~r c'ornj~rissitll: j~ i ' c~~~i~ ing  urld c.oordi17ar~d dev~l~7pmenr, lrarching 
the technolo~icul developm(~nr 
- labor powcJr rvirh ti?(> personno1 polic?,, ~rl~rcvriot~ol progrnnls, rrnploj-r~~~rtr policy, \ t  orkin!! 
rclarions, lrgal rrgularivt~ 

I1 Level of  the part of the enterprise 

The strategy at the level of !he part of the public enterprise includes: 

1. Model of adaptation to rhe changes at rile si~rroundings: 

- srraregy of dcfince 
- strategy of reseurch 
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- strategy of analyzing 

2. Strategy of concurrence includes 

- strategy of the service diferenciation - srraregy of rhe crpcnso concurrcnra 
- rtrarrgy of (he Ji',i'ussi~l,y r o  rho p,~r/i~.ldrlr t r ~ u r k ~ t  ~i~gtrl(~tlt 

3 .  Functional strategies: 

.. -function of marketing - Jnancial finction 
- generaring fitncstion 
- personnel, funcrilin 
- roseurch t7ud d [ ~ ~ ' o / ~ j ~ m !  III fiincrit.vl 

When planning the organizing strucrrure of Elekrroprivrt?cla it  is crucially imponant to solve 
on an adequate way the place and the role of the corporative planning that ought to be consisted of: 

- height of rhc planned projit - l~fili:u~ion of tho , f i ? ~ o r ! :  ;:!I riJJouri P,:; 

- li[i/izurii)/! q/' t h t  t l it irp! ,I/ rtJso~4r: iJ 

- markrr purric:iptr!iot~ 
- innovations 
- productibility and quality of the products - human resources 
- social r~sponsibiiity (realization qf rhc wider rocial purpost.~) 

Such a corporatitc. scl~er: :~ represents !hc basis li,r the iigraenltlnt berwwn an  znterprisz and 
a state. 

Enterprises overtake the duty  of reafizing the tixed pzrforrnance le\)el (prorluction, protit.  
development) and on the other hand a state provides thr capital and a certain level of the operation 
independence. 
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7. RECOMMENDATIONS FOR TI333 ENERGETIC STRATEGY OF B#H 
MEASLXES FOR THE REALIZATION OF THE RECONSTRUCTION AKD 

DEVELOPMEXT DIRECTIONS OF ELEKTROPRIVREDA B&H 

The directions of the Elektroprivreda construction and development are restricted by a great 
number of the unknown t'i~cts from the political, macroeconomic and business surroundings. T h e y  
have to be defined hy the Enerprti;. strategy. I r  ic supposecl that the fc)l.eseen Er:ergetiz strategy of 
B&H will be brlsecl on the i;~llowi!\g aims: 

- srahilir), of the srcpply with quanrirurilv U I I ~  vurious kinds uf energy wirh rhr nri~~inldl 

expenses 
- reduction o f  tht  enrrgc?tic dependence - rational ltrilization of rho d(~rnestic resortrccJs and thr energy saving br~irh a Jcrihle ilrd 
i;flcicnr adopriott r o  oil I ' / ! : I I I ~ O J .  (11 [ h t  ~~l l l~ l .o l t t~di t~g~.  

- t l ~ ( . / . o ~ ~ o  of [/I(* ~pocio i  (,~/or,qjl [~ot i : i~~! / />f i i~~~ !ogi1[11t/r 1.tift1 , I  L ~ O I ? J I ~ I ~ ~ I  ~ I I ( < ! I J [ ~ . Y C  (?f rht 
(!n(<~.~c!ic ~~flc:iotic.)l hot11 uf t ~ ~ ~ l ~ f c r n c ~ i ' :  11t1~1 clr rlita I ~ / o ( Y I - ~ L .  />oIv(:I. .Y~'.YIL.'/JI 

- rariorlul price polic:y with the srablr r~~ltrlions berluc*t~ti rho pt-i('~.~~. s ( ! ~ N I . N [ ~ ~  ki~ltls' of ~ h v  
energy - inrrodtrcing the nrw a t ~ d  improving the exisring rechnologies with the unificarion and 
srandardizarion of rhe project solutions and equipment - environmc!nr pror~criotl 

The operationalization of the mentiunec! dlt~is by the energetic policy i!, an extremely cornpIe\ 
task dependent on great many elements clztining both the operation and c'le\lelopmznt of 
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 rhe priorit!, , together with the precise clefinition of the common 
relations betwezn th:! fount!zr and the Entt~rprise, These two mentioneti cj\:cs:ions I~avt! to be 
solved using the experience of the market economies. 

2. Hydropotential and manypurposed utilization of the water resources requires a 
~nultidisciplined and modern approach t o  the research, starting from the economiz valorization 
of the effects of all resour;t! ilsers (water supply system, electric power systzm, agri~ul ture ,  
tourism) including the s p a ~ ~ e .  dzmographt: and sociological intluences or! the surrc:lundings. 
The participation ;I: t!~e ! inax ing  :I!' :,c.s~ar.;h. investlr!c.nt-:<;i~nic do;umznt;~tii~n ;in4 
construction of the u~!irs hi\!; to he propi)l*rionvl to the eConurnii effclcth of ;dl r2suurce : I S ~ . ~ S .  

The hydropotential ot'niini hydro power plants ought to be more intensively used by applyin; 
all modern solutions of the unitication both of project and equipment including the pri\,ate 
capital too. 
The complex questions of giving c~lncessions to the interested parrnttrs have to be 
profcssionall!, v..atchrJ by rhe ;orre.;i~~l::;!!ng ministries thrc)i~gh 3 coc~rdin;tting authority 
nominittc*ri b l  ~ h r  G~ ;> :~ . I . I \ I~ :  .r:r { ) I '  B&kl 

3, Tl~ermopotent ial  oughr tu have a tipecial place at the energetic st:-alegy 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 h tu r z ,  the regulating 
of the coal consumption provides the nzcessary rate of the energy indzpenclencc. Duz to i t ,  
the real estim;ttii)n of' the <o:il ~onsi tn~prion tletnancls has to be :;~iririi out fdr the po\sler 
production vf the t'.xj\ti[ig :i!:J f i~ tu r e  c21.:<!:.i! ent'rgy capaci!ies, inti~.;srs! and h ( . , ~ ~ ~ e t i o i i i ~ .  
The changes at thc e;o!io17:1; Str\lit\trt is! r l ! ~  Kqxtbii ; .  >h i~ i i l~!  t:;t\.t to r.fi'ecr i l r l  :11z ii)n[inuit> 
of research and zxploitatio~l of the c u d .  T h e  process t'rolrl the ge~ log i i a l  rehra~.i.hes t i ,  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 i t  the energetic policy recli1ir.e~ i t .  

4. Coal mints itre, :)wing !I! t h e  lagging behind the techn~~1ogi:;rl de\el : )p!~enr  untinishe(1 
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invested units, surplus o f t h e  labour power, and low productibility in a very difficult position. 
The started process of prqestructuring is to be realized enabling the transformation to the 
n~rirket economy. The program o f the  prestruction foresees rz ta i~~ing  ot'the production in the 
protitable mine units introducing the mo<lern technological sulutions, follvwrd by the optinliil 
organization, production and efficiency increase, and having the intluence on the efficiency 
of Elektroprivreda. Coal mines and Elektroprivreda B&H are to base their business relation 
on  the long-term contracts, providing the coordination of their development. The prograni o f  
the coal mine prestruction represents technical - technologic., economic, organizing and 
personnel consolillrit~uri of the prorit:it~le mine capacities wirh an adequate solution of the 
labour power ~ i i r l ~ l u s  by  pl.eparirig dr: extra social program. 
Due to the war t1zstru;ticms and the sloppetl production at thz ~ o a l  mines the sana:ion 
program will be year - long. After the estima:ion of the current state of the coal mines, the 
priority mines for the sanation are to be stated. The production at the mines giving thzir 
major part of the production to the thermo power plants as well as to other priority economic 
branches, has ti) be recovered. 
The realization c)i the sbo\*e tasks rtquires passing the aiircj~~iitc acts  ot' law and regulations 
by the corr.ehpd:lrli~lg ;r~lthorities. 'I'hc ails will provide nt:)rnlative, organizing financial 2nd  

personnel co11ditii)ns for the realization i)r' these tasks. 

5. Natural gas is becoming more pcrpular for its efticiency in consumption, ecologiclil 
acceptance, economic and marker concurrence. The  increased consumption of che gas irt 
industry and at households effects the decrease of the cc~nsumption of other energies. But the 
foreign currency - payment position of the country and problems of the payment for the 
procurecl gootls can be sciine limits ti11 I ~ C !  c ~ n  ,:imption of the gas. Still, trere is the techr~ic.ni 
- economic justification of building the comb1 - power plants (giis plant t classical poi+er 
plants with the waste gas heat) at urban areas where the gas infrastructure is installed. 

6. Decrease of the specific consumption of the energy per unit of the social product has to 
he a significant support at the energetic policy. The aim of decreasing this production for 
70% cornpared to rhe prz-war one has r o  be t he  firs step. Still, with such a big decrease, the 
energy consui:~l)tton P ~ I  ;I prc)Juct 1111it \voi~IJ be bigger thun the consun~ption at devri i~ptd 
cr~untrizs. Thik call be ;stric.cl o i ~ t  I?! the 111arke concurrence dt Lunbumers, including an c ' ~ t ~ . i  

program of the enzrgy eiticiency together w i n  some reguiaiions and st;lnJsrcls. Thzn the:= 
will be the reduced consumption ot all kinds of the energy in industry, product~on or' th? 
electric devices, and apparatus for householcls civil building and residential building. Th?  
realization of the energetic efficiency reqirires the corresponding investnlents tiaom thl: re..! 
financial resou rLts. 

7. Dimcnsiorling of' t1.w develupnler~r ( ~ ~ , r i s t r ~ ~ c t i t ) n  or' neu, tinits) is based on the es i~e ; !~  -1 
demands of' the electric power cc1ns:lrners. The respons~bility for the realizatior: o r  
unrealization of the planned amount of the consumption has to be przcised through the 
Energetic strategy. Elektroprivreda is responsible for an efticiant construction of new units 
within the terms iixed by the state. The consumers and the state have to ovenake the 
responsibility for any eventual significant deviation frorn the planned growth of thc. 
c'onsurnption. ' h i ;  quc~.\:ion is veri irr:;w~.tant since Elektr*i~l~sii,:~?cla. by  the construction (IT 
its new units, ir~;.r.~asc.r i t s  ti.uzci/psr.ti) ctltinge.ible expenses. 

8, Power prices are to be bas& on the zcorlor~lic regularions and the intluence of the wide 
"world" market. The creation of its own energetic policy is to be carried out through ti1Xt.S 
realizing the wanted structure of the production. The  prices for the electric power have to be 
a reflection of the economic regulations these latter can besides paying the expenses of th?  
simple rrproiluction? psovidt: a part of the funds for the dzvzlopment and investing into ne\i. 
units ~r:gttfler ~ i ! r l  t h e  ~\pt'rlsc's o!' !/IC :!:~,ircrn!nenr prote~ti1:ln. fr' th-  agreed price polic') ti - 
the electric power is .;hanged,  lie sjsteln of compensation (irc.lm the budget) ha. r l l  

compensate the lost income. Besides all this, thz systcrn oi tinancing the Elektroprii,r,e;.i 
reconstruction and development is .to be adoptd .  The system will include: the resources u t  
the developing funds at rhe level of the Republic; credit means from the domestic and foreign 
resources under favourable conditions; rlonations; commercial credits o f  the ztluipnlzn: 
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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 el2ctric power units, it is necessary to have a 
uniqlre program of  the reconstruction und de.clelopment for Elektroprivreda inclu~ling the 
reconstruction and revitalization of tile existing units. 'The pr ior~ty list and the csrimation ot' 
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 significan~e 
for the operation of the electric power system as a whole. The preparation of this program 
is a prerequisite for using the foreign fur~tls from donators and international tinancial 
institutions. It is necessary to prepare all documentation, carry out the organizing and 
personnel preparations for the realization of this task. 

10. For its finunci:~l consolidi~tion, E i r k r r o p r i ~ ~ ~ ~ ( l a  has, besides the defined p~*ice 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 
electric power systems on new bases and international contracts. The relation will he on the 
hasisof the deposits for thz utilization clt'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 significant foreign currency means for the reconsrruction of the 
power units, for the recovery of the econolny ant1 other branches in post-war periotl. The 
organized and personally reinforced management is inevitable for Elektroprivreda B&H. The 
potential market has to be researched. A prerequisite for the realization of the expected 
st~rpluses is the plar,n<cl prsiluction UT the power plants, rnzaning also thz ne~essary  foreign 
currency furids for thz svn;ition ant1 thl? reconstritction of the gr?ner;i:ing ;:~pa:itic.s 3nJ 
investing into the coal nli~:as. 

12. For the optimal operation of 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 p~.oduction and the transmission of the electric power - UCFTE. Before 
gaining all necessary conc!i!ions, the personal membership with the assernbly and cther bodies 
of UCPTE has to bd acti\*i~ted and the bila~zral relations with the electric power enterplises 
within the Unity hi11.e [(I i?; establishecl. 

13. Realization of the project of the informatian system is an important condition tbr the 
modern managemenr and tht! progress irf the electric power and business system of 
Elektroprivrerla. A quick realization of this program requires organizing, tinancial and 
personnel hypotheses, whi!d the conrribu~ion and engagement c ~ f  the home industry t'or th? 
project realization ;an creart. all conilit~ons tor illastering n$w technologies and gaining the 
references for the foi.cign r~~arkz t .  

14. Technological development, standardization and  unitication of the energetic and other 
equipment asksto be followed all actual worlcl movements of the energetic eftiiiency, meaning 
a gradual exchange of the old equipment and assembling of the energetically, economically 
and ecologically efti~%ient ecluipment. 'This can be enabled by !he market freedom in chosinp 
the equipment delivrrer in rhe period of the  recvnstr~rction and the development. On tf;? other 
hand, our producers In B&H are obliged to watch the technological trends, coordindting their 
programs of the development with the ~narket tlemands. 

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 thi? ther~no  plants, coordinated with the technical - economic conditions 
of the countray with a gradual and long-term reaching the e . i .  standards. 

. -. 
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16. Foreclbst of' thc en~t-py consumpliotl is to bt! baseti on the experienced inethodologicr: 
of fhrcci~sling. S\i<h :\ u .iy ot' t'orec;!stir!; ~-rtluires a iltrrilitnri\.r d,rt;i has?. In the \vi)r!d. there 
;ire ii number 01' tle,lei(lpecl fore;';cst tilc~hodologies t'r~r the energy dem;iniIs 01' the dirc.c.1 
consumers, among therr; is MEDEE (;I ~noilcl long-term Erlergy Demand Ebalir;ttion) r I i ; ~ t  

has already proved reliable. This inodel respects the social product by the economis see to^.^; 
demographic changes: expected life ant1 social standard; intluence c)f the organizing and  
technical measurt!s on the progress i ~ f  the efticiency, verification and trcatmznt ot' a gri.;~t 
number of spc'ci;!l starisriz data, iri~i!: the system of the \:nmpilttr ecluipment with tht  

t! - engitgen!<n! ~ t ' t l ! . ~  i~p;?l.li:ri:~t~ t'sli:!l'i'. ! I  i t  s t  is I i r i i  I Ellcrgy h;ilan:r. 
of B & H "  ~t)r l<c~\ ,c , l  i)!! t l ~ e  ~ ~ ~ o . l ~ h r ~ ~  l>ii.>es. Tile c t ~ r r c s l x ~ r ~ ~ l i ~ i g  111:1;isrri?s ~t~r:>~li l ! )  !I],: 4 
Republican instit!~[it>ns !;;+it to i l c~*e l t~p  a ii1o~I:rn int'ori11atit.111 S ~ S I C : I . I I  ~'OI, tlic re;tl IZ;I!IO!I c \ !  
the above halance. A11 data ahout the rsalizetl energy consumption by ilii: ;onsunler.h have ti: 

be collected. The energy offer at the internaticnal markzt is watched anil the energy p i c? .  
at the world markzt iising the international infixmation system. 

17. Sircce$sf'ul en;*rgVtii policy I ~ : L ~ ; ~ : I ?  :: iIe:11~1~ \v(.)rkCil-oi~t cys!e111 ot 'p! ;~r~ning.  ioordinatiL)r 
;i11iI 111i1tchir1g t.)t '  !!it I J ! L I : : ~  within t!lc rlr~e~.geti;s, Tilt  \t , i i)  o!' the  L L ; L ~ ! . ~ I I ! I : I [ I L ~ I I  i ) ! .  [lie <urre:i: 
and developing j)l:tns w;!h the inin<>:. ,,r!rl the warGr supply s!.stc'~l~ is j~;~rticul;trly inlportant t i ! :  
Elektroprivrcila. Tht! process of plailning is t i )  he coi~rcliniiteil w ~ r h  the l)rocrilt~l.es an , '  
planning periods detined for the space planning in the Republic. I t  is nzcessary to  form an 
independent institution (institute o r  agency) for the energetics whose founder would be thcr 
Govern~l~ent  of B&H.  
'The realization i j t '  the a b . 1 ~ ~ :  duties 11tti!\ tht) ctrrrtsl~clni!ing Icgal measLires. priwitietl t i~ntl> 
antl ntlee5s;ir) p:i..i,rr:ni.i in:lu~ling . I  hi:!!) le:~cI .tt'the int;ll'rla!ic~nal : t :opt~!~.~[ii~n. 

18. Scientific - research activity is very signirizant for tilt. silc.cesst'i11 rt!aliz;ition or' t h ?  
complex duties c~f  the operaticm and the deve1op;nent of Elektroprivreda. How the applied and 
developing researches are used in industry, transmission, distribution and in other segments 
of the business and development p o l i ~ y .  all these will dapencl upon rhe organization and the 
rldveloll~lierit of' the siientitic-rese::~rc'i; ;t:tivity and its conncctii)ns \r.ith orhc'r ],arts of th: 
Filf?r'ilri~e. .4!i ~~?:i:eriiii .!nd ~ ~ I . S O I ~ I ? : ~ ~  :!\>uIllpt.,)ns t't~r :h2 q ~ h l  il:!li\ c ?? I ' I ' , )S~~I~ I ! I<~  ijt tIlc>t 
iictibfitics \ 4 , i i l  be .r'-;i:[cci d~11,ing lhc l i ~ 8 ~ ~ ~ l ~ o ~ l l i ~ ~ . ;  pcriocl, 

19. Consistent personnel policy r7i:tI the employment ill' the skillecl slal'r' are an inevi tabl~ 
condition for the realization of  the ileveloping plans of Elektroprivreda. A perinanen; 
education antl expcrt trxining at home itncl itbr )act. together with thz definition of thz rea! 
labour 11ri:e; sti:valari~-g rewaril.;. .:;!:I crearl. thl: assumptions t;)r long ye;ir provi~ier: 
( l~: ; t I i~; i t i~c stit! t ,  :- .2;e:,%bil.i, the ..::.,; . . . t ' t ~ l  rtn .liz;i~ion o!'tl:c E!tk~!.iil?:.i\.!~ila cirvelnpmc!ir 
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P detkorn 1994. godine elektroenergetski sistem Bosne i Hercegovine je radio ostrvski, usljed ratnih 
djejstava i sukoba na cijelom p-u Republike. I pored povoljnih hidrologkih prilika, zbog velikih 
03tdenja prijenosne i distributivne h e ,  nije bilo mogde zadovoljiti ni minimalne potrebe po- 
tm&k Nakon isteka pwog k v a a  wlijedio je period srnirivanja sukoba sa postrojbarna HVO-4 
pojave pcnitivnih trendova u svim obhtima, pa tako i bnog oporavka elektroenergetskog sistema 
(EES). Intenzivno se sanirala prijenosna, a zatim i distributivna mreia Povezali su se proizvodni 
kapaciteti termoelektrana Tuzla i Kakanj, hidroelektrana na Neretvi, JabIanica i Crabovica, koji su 
bili sa rnanjim dtdenjima, a sa osposobljavanjem komunikacionih veza ostvareno je uspjdno 
upravljarg'e sistemom. To je omo@ilo biz porast potrognje elektriEne energije, tako da u drugoj 
polovini 1994. godine proizvodni objekti nisu bili u moguEnosti da zadovolje potrebe potrohje. Doyo 
je do wodenja redukcija, koje su se nastojale ravnornjerno rasporediti na sva podruEja Izgradnja i 
sanacija prijenosne rnreZe napredovala je zavidnom bninom 

Edbem BiEakBC 
genemhi dkktor 
General h a g e r  

hidro1oSkix-n wjetima Radi se o izostanku dotoka vode, koji su 
najnizi od kada se vode statistiEki podaci. Teret proizvodnje 
preuzele su termoelektrane u Kaknju i Tuzli, koje su radile u izu- 
zetno te3kb wjetima, izldene stalnim t e r d k i m  i dinamiEkim 
naprezanjima, su&vane sa hroniEnim nestaSicama repromateri- 
jala i uglja, neophodnih za proizvodnju. Istowemeno, izgradnja i 
sanacija prijenosne mreie ubrzano naprechje. Ova godina Ee biti 
zabiljeiena po izgradnji novih objekata, transformatorske stanice 
110 kV, nekoliko transformatorskih stanica 35 kV i sanaciji 
velikog broja distributivnih stanica Izgradeni su novi 35 kV i 10 
kV dalekovodi. Ovi veliki graditeljski poduhvati omoguEili su da 
se pokrene veEi dio oihvanih privrednih kapaciteta u Republici. 
-em godine sva podruEja, izuzev istohe. obale Neretve u Mo- 
staru i enklava, povezana su u jedinstven EES, a sanirana pri- 
jenosna i distributivna mreia omoguEile su snabdijevanje skoro 
svih potro3aEa. 

Veoma vdan  datum u pro3loj godini je 12. oktobar kada je do310 do spajanja EES Bosne i Her- 
cegovine i Hrvatske, 3to je rezultiralo daljom stabilizacijom njegovog rada. Nakon ovoga povezivanja 
raspadi su svedeni na minimalnu mjem, odnosno na ekscesne sluEajeve, kada dode do ispadanja iz 
pogona nekog dalekovoda Istog dana u EES je ukljuEen i proizvodni objekt HE Rarna, a doSlo je i 
do zajedniEkcg koriStenJa ovog objekta. Ovo je bilo rnoguEe ostvariti zahvaljujuEi izuzetnim naporima 
radnika Elektroprivrede BiH, pomdi Made, ali i pomdi donatora iz inostranstva, od kojih na prvom 
rnjestu treba spomenuti ODA-u. UkljuGvanje SOROS fondacije u obnovu EES i poEetak realizacije 
ugovora sa EDF-om iz F m k e  na planu rekonstrukcije mreZe u Sarajevu i poEetak radova na 
sanaciji prijenosne i distributivne mn%e u Mostaru, uz finansiranje Evropske uprave, obiljeiili su 
1994. godinu. 

Medunarodne aktivnosti' i saradnja Elektroprivrede Bosne i Hercegovine u 1994. godini odvijale 
su se u O ~ V ~ N  organa i radnih grupa evropske interkonekcije u statusu punopravnog Elana UCPTE, 
regionalne grupacije SUDEL i C I G R ~  Paris, kao i nastavku aktivnosti na sticanju punopravnog 
Elanstva u strukovnim organizacijarna znaiSajnim za Javno preduzeCe (UNIPEDE, Euroelectric, 
IEEE, W O E C D ,  IAEA, WEC ...) 

Rezirnir4uEi d t a t e  u 1994. godini, reEi bmo da je ona za Elektroprivredu BiH bila rnnogo 
uspj&nija od prethodne i da je, posebno u drugom polugodistu, nastavljen trend porasta u svim seg- 
mentima. Prema sagledavanjima Elektroenergetskog bilansa, oEekuje se nastavak ovih pozitivnih 
tokova 
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y jhe'start of 1994. the electric power system of Bosnia and Henegovina operated on an island re- 
gime, due to the war casualties and the conflicts at the whole tenitory of the Republic. In spite of 
very favorable hydrology conditions, due to numerow damages at the transmission and distribution 
grids, even the minimal consurnen 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 reault was a quick repair of the electric power system (EPS). First the transmission and then 
the distribution grid were intemively 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 system 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 Elektmprivreda of B&H has tried equally to distribute 
them at all regions. The construction and the samtion of the transmission grid went on with an emi- 
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 K&anj and TuzIa, operating under 
extremely difficult conditions, displayed to constant thennic 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 rernained,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 
transrnission 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,narnely 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 4. 

All these works could be realized thanks to extraordinary efforts of the Elektropriweda 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 fully 
authorized member of UCPlT, regional group SUDEL and CICIU? 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, IENOECD , IAEA,WEC. .. .). 

The &urn6 of our business results in 1994, shows that the last year was, for Elektropriweda of 
B&H, far more successful than 1993. and, in its second half, the growth trend in all segments went 
o n  According to the predicts of the Electric Power Balance for 1995. these positive trends will be 
kept going o n  
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aks idn im angaiiranjem zaposlenih u TE Kakanj i TE Tuzla i pored niske pogonske spremnosti 
blokova u 1994. godini ostvarer~ je proizvodnja elektriEne energije od 671 GWIL Od ukupno instali- 
sanih 578 MW u TE Kakanj su bila ispravna Eetiri bloka od 32 bW7 a ostali agregati su konzervirani. 
Sa prosjdnom snagom 75,l IvW i prosjeEnim satnim angaiiranjem od 3.952 h ostvarena je proiz- 
vodnja od 297 GWh. UTE I(akanj h d e n a j e  njega blokova 1,2,3 i privremena sanacija turbinskih 
lopatica oSteCenih za vrijeme prisilnog ispada turbine bloka 1, a blok 4 je dekonzerviran i pdten u 
pogon 7.10.1994. godine. 

U TE Tuzla su pogonski bila ispravna i koriStena dva agregata od po 32 PvrW 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 raspoloiivo samo 114 MW od ukupno instalisane snage od 779 bW. 

Sa prosjeEnom snagom od 84,6 MW i prosjeEnim satnim angaiiranjern od 4.421 h, os~arena  je 
proizvodnja od 374.020 MWh. I pored tdkih uvjeta, nedostatka opreme, rezervnih dijelova i repro- 
materijala, tokom 1994. godine radilo se na odriavanjrl i poboljgavanju popon5ke sprernnosti blok- 
ova. U TE Tuzla i d e m  je njega bloka 2, 

Rotor turbine bloka zavden remont bloka 3 @ez kotla 10, Eija je 
bmjZ u ernon@ Ti? sanacija u toku i planira se zavdetak koncem 

3trzla mat-kdoiujka 1995. godine). M e n a  je 
zarnjena 27-og reda lopatica niskotlahog 
dijela turbine uz pomd specijalista ABB-a i 

Ihrbiae 
zadeno pmluienje 3ljakovoda do novog " ovehd 'Iock odlagal3ta 3ljake DivkoviQ H. 

n0.2, 2PP W a  Svakodnevno su se pratili rad, proiz- 
vodnja, zalihe tdnih goriva i uglja na depo- 
ima u termoelektranama, kao i potrognja 
ovih energenata. Prema potrebi analizirana je 
pogonska spremnost svih agregata koji su u 
radu, a prateno je pogonsko stanje komervi- 
ranih blokova. Nedostatak opreme, rezervnih dijelova i repromaterijala zattijevao je kontakt sa hu- 
manitmim organizacijama. Nabavka se odvijala vrlo sporo, uglavnom zbog nemoguEnosti transporta 
opreme iz Zagreba i Ploiia do termoelektrana. 

Od ukupno 705 h4W 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 CWh 

Redovno je p d e n  rad, proizvodnja, dotoci i energetska Mijednost akumulacija i pogonska 
spremnost svih agregata u hidmelektranama. Prema pnspjelim izvjdtajima o pogonskoj problernatici 
hidroelektrana, analizirani su svi problerni koji su se javili u toku rada i odrnah su jdavani u mjeri 
koliko su date okolnosti dozvoljavale. Uspostavljen je kontakt i obavljena posjeta tvornicarna glavne 
opreme i uredaja, te poruzena i nabavljena oprema neophodna za odrZavanje pogonske spremnosti 
elektrana Realiziranje ovih poslova se odvijalo vrlo sporo zbog oteianog transporta i finansijskih 
razloga. Popravljen je u "Litostroju" predturbinski zatvard agregata br. 3 HE Jablanica i montiran 
u elektrani, tako da se nesmetano mogu odvijati radovi na zavdetku generalnog remonta agregata i 
" j v o  stavljaye u pogon. 

Na bazi snimanja stanja u elektrani i prikupljenih ponuda od glavnih proizvodaEa opreme 
d in j en  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 elektriEnom energijom. Izveden je izvjestan broj sanacionih ra- 
dwa na RP 220 kV Jablanica i dinjena specifikacija knrpne opreme, Eija je nabavka u toku. 

Sektor za razvoj i studije realizirajuEi poslove u oblasti stratezkog planiranja, izradio je plan 
prioritetnih zadataka koji proizilaze iz eleborata "Pravci obnove i razvoja JP Eiektroprivreda BiJA", 
organizirao i koordinirao ra;d Komisije za popis i pro jenu ratnih Steta na nivou JP, izradio i 
usmjeravao realizaciju programa medunarodnih akti~losti u 1994. godini. Pored toga, Sektor je 
%io pripreme za kolokvij "Male hidroelektrane", saradivao sa Sluibom za odnose s j a d h  u 
izradi struZZnih publikacija, te pnriao struznu pomd organima BH K CIGRE-a u organiziranju 
struznih sastanaka i hdavanju operativnih zadataka. 



I were operative and used 
two aggregates each of 32 
MW and one 100 MW ag- 
gregate with its capacity of 

) Sash, since only one block 
(out of two installed in the 

P 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 W a t e s  were conserved. With an average capacity of 75,1 MW and with average 

boiler) was in operative 
state. The thermo power I plant had on disposal no 
more than 114 MW out of 

hourly engagement of 3.952 h, 
and 3 TPP Kakaj were I refurbished, a temporary 
sanation of the turbine 
blades darnaged by the I forced outage of the block 
1 turbine, and the block 4 
was decornerved and 
placed into operation in I October 7. 1, 

At TPP Tuzla there 

its total installed capacity 1 of 7 7 9 m .  

there was realized the generation of 297 GWh. Three blocks, no. 1,2,, 

- 
With an average ca- 

- pacity of 84,6 MW and 
average hourly engagement 
of 4.421 h, there was real- 
ized the generation of 
374.020 MWh In spite of 
all unfavautable wndi- 
tions, shortage of equip- 

I ment, spare parts and re- 
prornaterials,in 1994. there 
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 whase sanation is under way,and isplanned for the end of March 1995), the 27 th  row of 
blades at the low pressure turbine part was replaced with the assistance of the ABB experts, and the 
slag system was extended to the slag depot DivkoviEi 11. 

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 dl 
operating aggregates was analyzed, and the operative readiness of the conserved blocks was also in- 
spected. The s h o w  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 Pl& 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 m a t e s  at HPP Jablanica and 2 sgeSegates at HPP Grabovica in operation, and in 
1994. they generated 726 GWh. 

C l G R E  

ID brcs l lbr  1993. them was the First m f m  ef B&H K C I G R ~  with n u s  tban 250 expwts ad 78 
prefesrind pcpers. The intermat+Hnd mpgm'ne mEhuiru" published i April 1994. a Prtidr dedhj with 
this npwtart evert md acthities which st1 ~ c c o s s f d y  gr en in spire of d these diffialt & i  

In 1994. there were m e  adihitii relevart for the rea(izatiw ef m r e s W i  ef tbe %st cemferum, 
A l  dudy committees and werking grrps wore fumed. The meetimp with the repmenfutives ad mer- 
bers d CIGR~ were kdd b Z e h  md Tala tee. 
The &my ef CIGR~ was be'ng f m o d  md a geat mber ef pefessied ragazines ad fmks r f  iaerr r t  
far the nmbers rf CIGRC were arkctd TT& Wi m and 5 are &d ad there was u&d 
e clllyrBI witb fbe I e p i c m P r M i  ad IlppliQ(O ef &.There were s e v a  repetis ad n u  r-d 1 
sxgerts ef this fidd (her  f d i s ,  irtitrtes, mpeteni n i i h  and mterprises irterested i fbt crils : 

p r ~ i k w e p r i r t e d e u i t h e ' n p u t m e f  t h i s f i d d f w t b e c r w r y a f  R B&H,r'nem#nhyk 1 
(ppr- the peried rf mrrrtwrtim ad saat'h. 
We b e  e d f f i h e d  a qemtin *b the Ltematermtd  CKR~ mference in PcrirAt the 35th asmmbly el 
the 'rlmotDr#l CIGR~ i Pais, mu d e l q d i  s h i t t e d  tbe paper "EleLtryrrivrdn of BIH m wd. t h e  : 
was dm the presedcltien ef 'Uekfrynivnda ef BfH n w d  with 20 plwtegraphs sbewWrg the b s  ttt i 
the electric pewer d s  and f & i  The prMi@ien "War h a g &  is ds r  pressrted b r  nprsssrtd'nes : 
teek pcrt at the study cmmittoes ixtahity, preiess'd cirdes d w o e  g r r p s  ad they attampied te  j 
create fmreurobh c o n d i i i i  fer the fwtre ceeperatm at dl CDR~ ~ t a y  fields. 
There is e amber ri ceutds with many ~otiwd CIGRE ~ruriiees md the wpratim witb same .rf . 

them has been already realized. 
Orr m&s ef B&H K CIGR~ are wgqd al srlvLg the problem ef ew electric p w e r  systm M i  
rider r hem war t i - s t ~ ~ ~ s .  
There b a Celtre fu elwire energy trcnsituy p h w  (EM1 M r e L  ond we h e  stated the actgyhitii : 

rf f m k q  a high v d t q e  labwatery ad generd ~easwremeats der the w a  mditins. There is  behq 
u*d a #Inlrid "Mini hy&e p w e r  plaid', mAppkd i  d Z& @jhtdmg mesterf, ' 'Rwmtmtm 
d ckvdrprent ef dstribrfii +/Act4 memt ef tln rrcnrtwrtih ad devekpllenl ef the tek 
r n m m h i i  i R MK d the r e d  tdemExpk i ta tb  and d e v d r p l d  r f  MV &. 
We have Siid the pr&e fw the membership ef e r  antq al the 'wlemd'md rrgdzal ien CIRED, 
ad there we the ergPnhbg act.nit'is ef Second BH K CIGR~ mference. 

- 
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F unkcioniranje elektroenergetskog sistema u 1994. godini odvijalo se u vrlo slofenim wjetima. Zbog 
dtdenja prijenosnih dalekovoda i ratnih djejstava koja su onemogu6avala popravke visokonaponskih 
vod0~4  vdi  dio godine elektroenergetski sistem BiH je radio razdvojen u v i b  podsisterna. Centralni 
dio sistema sa HE; Jablanica, HE Grabovica, TE Kakanj i TE Tuzla napajao je elektn'Enom energijom 
slobodna podruEja Sarajeva, Zenice, Tuzle, Konjica i Jablanice. PodruEje BihaEa, Cazina i Velike 
KladuSe napajalo se iz lokalne hidroel~ktrane "Slapovi na UN" ograniEenim koliEinarna elektriEne 
energije. PodruEja Goraida, Srebrenice i iepe tokom cijele godine nisu irnaia elektriEnu energiju, a 
podruqe Maglaja, i e p h  i Te3nja ukljuEeno je u sistem sredinom majal svibnja 1994. godine. 
Zapadna Herce- 
govina ostala je, 
nakon razdvajanja 
od EES BiH u 
1993. godini, 
vezana na eielrtro- 
energetski sistem 
Dalmacije i napa- 
jana iz tog sistema 
i iz HE hpljina. 
PodruEje Banja 
Luke i Prijedora 
(okupira~ teritorij) 
napajano je iz 
hidroelektrana na 
Vrbasu, lokalnih 
industrijskih ter- 
moelektrana i di-I 
jelom iz mrde 110 
kV Podrinja, 
ograniEenim 
koliEinama elek- 
triEne energije. HE 
Trebiie I i II i 
jedan agregat HE 
Dubrovnik ostali su 
vezani na EES 
C n e  Gore i napa- 
jali su konzum 
Trebinja, Bile&, 
Gacka i Nevesinja 
Drugi agregat HE 
Dubrovnik, vezan , 

na rnreiu 110 kV, 
napajao je podruCje Dubrovnika i juine Dalmacije. Prema nepotpunim podacima, bilo je pokdaja da 
se u proizvodnju stavi i TE Gacko, ali se zbog kvmva nije odriala u pogonu. Tokom godine u po- 
gom je bila i HE Viegrad iz koje su se napajala oku~irana podruj'a istoEne Bane V~Zegrad, RO- 
gatica, Rudo) i Sarajeva (Pale, VogoSEa). Dio energije utroSen je za napajanje slobodnog dijela 
Sarajeva, kao kompenzacija za snabdijevanje dijela okupiranih podruEja iz centralnog dijela EES-a 
(Ili&a, Had%&, Ilija. 

Sjeverois th  Bosna (Zvornik, Ugljevik, Bijeljina, BrEko) napajano je iz EES-a Srbije. TE Ug- 
ljevik je bila van pogona iokom cijele godine. Dio Bosanske posavine napajan je iz EES-aHrvatske 
elektroprivrede (Ordje). 

Zbog samostalnog rada centralnog EES-a i kvmva u mreii rad sistema je bio dosta nestabilan. 
Tokom 1994. godine registrirano je oko 30 raspada sistema Najteii raspad desio se 28.7. kada je 
kompletan centralni sistem bio bez napona oko 19 sati. 

CIGR~ 

U deconbm/pnsir<r 1993. gnEe ie rdrfmo R v r  savietovonje BH K CIGR~-a nt k o i e ~  ih 
uEemrovdo 250 s t w a  sa 78 st- rodova. U r e d n t . o b m  Lsrpisu 'Elkra'' 
aprila/frav#a 1994. godine ie iloldr r oven z e m  dogPdoE i d r t m s t h a  k* 
se kod nas, prred tejWh ma, wspie5r v& 
T o k n  1994. g w h  v h  sw zdajno aktiidi w redizllq'r&@&ka s a v ~ o v + .  
Dovr5e~ ie formi* stlbjslrih kerniteta i rodaih enpcl. Wbi sn i sastand sa p o v i e r ~ ~  
i h v L a  cl6Rk-a w Z d i  i TnE 
U frnrirmio bibtiorelre U G R ~  prikqlim ie veii broi strriui brpiscl i k@p I rdbh'~ 
bihaw* br. 2,3,4 i 5, te ie &a sir* kdkvii'Pnhvrdrp i pr'rjslcl pri@dd. P h  
~c#r Mda nfeWa, a @mi sf- h our cSkrtF (sa Mrrhet~, ixtitwta, r o ~ ~ l l i  n 1  
"utmstova i prsdne& zcliaeresirai za prrin* -1 istddi n da ie o w  p&@ ad 
vdbe vtrihnti za prineh B &11, b d d  da aahi Mavi predsirp' period & o v e  i'm eb- 
'@@a 
~~pnfovlje# s m  sa r e k r a r h  kder- CIGREQ ~mir.  H& dele& je ma 
35. zwjedmim me&w& C I G R ~ ~  w Parizm pwbiek rrsferute 'Elektroprivreda BiH r r W .  

~ m ~ v a f i  r radr n+i knitefa i strriiib slrpprva rtvawwiete za lbrdrir saw r 
Prezenfirda pdIikaija'Uahe Let4 sa prateirr -akikrr fotrgafija WIG predrt* sp j 

svin obbstim rada ClG~k-a. 
U~prsfavlied sw khtdrti  sa v& br- IllO(HI(Y1 Lomitefa CIGR~% a sa poieslir io 
rstvarena 
b v i  BH K (IGRk-a q a i i m i  slr ma rjehva@ prrblera fenkdoniranjcl EES-a t r a t e  
wiet'ia 
Fonirm ie Certa za elektroenergefske priiekane poime (EMT cenlar], ta prlrrenote & i i  
M forair* Murator@ visrkrg q o m  i opt& miorenia m r a t h  w@iia. Pokrewte SB 

d u i i i  lo orgaizii+ k&@ "Mob hidrdkfrmel; "Ri.i@na ZaO edvorMrcr p r e ~ ~ -  
pw6, 'Prmrci r l n v e  i rmv* brtrWivdt nrPiff, 'Sodahi tread& w rbam' i ram* 
fddrnnik~ROiKirlrnglrgdlwELspkatac$innv~SN w. 
Priuemfa ie p r d a  za d+ia la3b zem& w &rdn a@a@ CIRED, o rtpriele 
n i d u i i i  M orgaizir* Drmgoy sav@ova@~ BH K CIGR~-a. 
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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 wega te s  in hydro power plants. According to the avail- 
able reports about the operative problematic -- 
of the hydro power pi&~, 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 arid 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 
canied 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 

I 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 manu- 
facturers, there was prepared the Program of HPP Sdakovac sanation According to this Program, 
the first aggregate d d  enter operation in next 6 months. As for the preparatory works, the repair of 
35 kV line and diesel -ate was over, and at the moment the power plant has a stable power 
supply. A number 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- 
ti&: prepared the plan of the priority task4 in accord with the elaborate 'Directions of development 
and reconstruction of Public Enterprise Elektroprivreda of B&H; organized and coordinated the 
activity of the Commission 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 wlloquial "Mini Hydro Power Plants", coordinated 
with the Senice for Public Relations in issuing the professional publications, and offered a signrfimnt 
help to the competent bodies of BH K CIGIU? in organizing professional meetings and realizing d l  
operative tasks. 

7 he electric power system functioning in 1994. was carried out under extremely d81cult circum- 
stances. Due to numerous damages at transmission lines and permanent war casualties preventing 

L 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 bkanj and TPP Tuzla supplied free areas of Sarajevo,Zenica,T~la,Konjic and Jabldca The 
region of Biha6,Cazin and Velika KladuSa was supplied from a local hydro power plant "Slapovi na 
Uni" with limited electric power quantities. The areas of Goraide,Srebrenica and i epa  remained 
unsupplied the whole year, while the territory of Maglaj, i e p ~ e  and TeSanj was switched to the s p -  
tern by the middle of May 1994. 

After the EPS of B&H was disconnected in 1993., West Henegovina remained linked to th 
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 pourer p l m  on Vrbas, local industry 
thermo power plants and partly from 110 kV Podrinja grid, but with limited electric power quanb- 
ties.HPP Trebinje I and U and one -ate of HPP Dubrovnik remained connected to EPS of 
Monte Negro, supplying the consume of Trebinje, Bile@ Gacko and Nevesinje. The other aggregate 
from HPP Dubrovnik, connected to the 110 kVgrid supplied the area of Dubrovnik and South Dal- 
matia Accordinjq to the insufficient information, there were some attempts to place TPP Gacko into 

BPP Salakovac, 
telectm- 

munication 
building 
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operation, but due to certain faults,the power plant was not capable to remain in function. Last year, 



Nakon preatanka sukoba sa postrojbama WO-a, u Hercegovini i srednjoj Bani p d o  se sanaciji 
prijenosne d e  220 i 110 kV i neophodnim radovima na HE Rama 12.10.1994. godine povezani 
su centralni dio EES-a BiH sa EES-om R Hrvatske (Dalmacije) i pdtena je u pogon HE Rama To 
je matno utjecalo na stabilnost rada sistema i poboljhje elelctroenergetske situacije. Proizvodnja HE 
Raina plasirana je za podmireye p o t d y e  zapadne Hercegovine i srednje Bane i za v m h j e  preu- 
zete elektrih energije tokom prvih 10 mjeseci na osnovu naturalne razmjene. 

U dijelu sistema kojim upravlja JP Elektroprivreda BiH Sarajevo, ostvarena proizvodnja nije 
mogla podmiriti planiranu potrogyu elektriEne energije tako da su tokom godine, s izuzetkom u 
aprildtravnju i mejdsvibyu, bila nu?-- 7Stra organiiSenja potro3nje (50-60% od potreba). 
Prvenstveno je osiguravana e lekt r ih  energija za potroSaEe od znaEaja za p&ivljavanje s tanodtva,  
osiguranje osnovnih humanitarnih potreba i odbranu zernlje. Uz ove kriterije potroSya dodins tava  
je bila rigororno opanihvana 

Podaci o ostvarenju Elektro- 
energetskog bilansa dati su u tebe- 
larnom dijelu. 

Hidroelektrane na Neretsi 
nisu ostvarile planiranu proiz- 

zbog kvamva na daleko- 
vodima, koji su u nekim perio- 
dima potpuno onemoguEavali 
plasman elektriEne energije do 
potm&Zkih centara, a u drugim je 
bio mogut jedino nairmjenih 
rad HE Jablanica i HE Grabo- 
vica, preko jednog dalekovoda na 
dva naponska Nvoa (110 i 220 

Termoelektrane nisu ostvar- 
ile planiranu proizv+u zbog 
problem s osiguranjem dovoljnih 
k o l i h  uglja, repromaterijala i teku&h goriva za podriavanje vatre, kao i nestabilnog rada s i s t ek  i 
kstih ispada termoblokova 

Veliki doprinos u stabilizaciji rada sistema dao je "Elektroprenos" Sarajevo. Pored otklanjanja 
brqnih kvarova na ddekovodima za napajanje grada Sarajeva, obavljeni su slijedd znaEa.jni radovi 
na sanaciji prijenosne r u d e  i postrojenja: 

popravka DV 110 kV Jablanica-EVP Konjic Eime je omopeen ZeljezniCki saob* na 
relaciji Jablanica-PazariE i napajanje Konjica u mre%e 110 kV; 
popravak DV 220 kV Jablanica-Mostar i DV 220 kV Jablanica-Rama, gto je omogu&o 
povezivanje EES BiH i Dalmacije i stavljanje u pogon HE Rama, 
sanacija dijela postrojer4a u RP 220 kV Kakanj (ugradena dva nova prekidah); 
sanacija oStde nja ugradFjom &a nova stuba na DV 220 kV Salakovac - Kakanj (dionica 

Konjic - Kakanj); 
popravak DV 110 kV Jablanica-Prozor Sto je ?mogu&lo napajanje gradilsta u HE Rama i 
Prozora; • 

sanacija DV 220 kV Tuzla- Gradahc i DV 110 kV Lukavac-Srebrenik; 
popravak DV 35 kV, a kasx@e 110 kV ~ e n i c a - ~ a v i d o v i g - i e @ e - ~ ~ l i ,  Sto je 
omoguEilo napajq'e MagIaja, Zep* ZavidoviEa i TeSnja elektrihom energijom; 
stavljanje u funkciju dalekovoda 110 kV Zenica-BusovA-Xtez-Bugojno i DV 110 kV 
BGjno-Gornji Vakuf pod 10 kV, Eime su ova podruEja dobila napajanje elektriEnom en- 
ergijom; 
sanacija DV 110 kV Zenica-Travnik 1; 
sanacija ui5inskih tramformatorn i postrojeya u Travniku 1, ZavidoviEima, Maglaju, 
Bugojnu, Msokom, Sarajevu 7, Konjicu i Mostaru 2; 
projektbmje i pripremni radovi za izgradnju DV 110 kV Maglaj-TW; 
pmjektiranje, pripremni radovi, izgradnja i pdtanje u pogon TS 110/35/10 kV PazariE i 
prikljuhog voda 110 kV, dogradnja TS Sarajevo 15 i Sarajevo 18 i sanacija DV 110 kV 
Jablanica-Sarajevo 2 (do Pazarih). 
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HPP Viegrad was in operation supplying the occupied areas of East Bosnia (Viegrad,Rogatica, 
Rudo) and Sarajevo (Pale, Vogdh). A part of the energy was comumed for the power supply of the 
free territory of Sarajevo, compensating the power supply of the occupied regions from the central 
EPS part @idia, HadiiEi, nijd). 

North East Bosnia (Zvornik, Ugljevik, Bijeljina, BrEko) 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 (Ordje). 

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 Central 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 signif~cantly 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 @ties, overtaken in first ten months, on the basis of the exchange in kind, could be paid 
back. 

At the system part controlled by the Public Enterprise Elekwprivreda 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 vitai for the residents survival, basic humanitarian 
requirements and country defence. Besides these criteria, the households consumption was rigorously 
limited. ' 

All data regarding 
the Electric power bal- 
ance are given at the 
tables. 

HPP on Nerewa 
failed to realize their 
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 
alternative operation of 
HPP Jablanica and 
HPP Grabovica was 
possible over one 
transmission line with two voltage levels (1 10 and 220 kV). TPP failed in realizing 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 transmission lines supplying Sarajevo were repaired and there were 
carried out the santltion works of the transmission grid and facilities: 

repair of TL 110 kV Jablanica-Electro drive facility Konjic enabled the railway tram- 
port from Jablanica-PazariE and Konjic was supplied from the 110 kV grid. 
repair of TL 220 kV Jablanica-Mostar and TL 220 kV Jablanica-Rarna 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 S a l a k o v a c - w  
(section bnjic-Kakanj), 
repair of TL 110 kV Jablanica-Prozor enabling the power supply of the building site at 
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Z+an doprinos u navedenim radovima dao je UNPROFOR, koji je deswovao u organizi- 
ranju dogovora sa agmorskom stranom, organiziranju radova na linijarna razgraniEenja, 
obezbjedenju pramje ekipama, te transportu ekipa i oprerne. Upravljanje elektroenergetskim siste- 
mom bilo je oteiano zbog nkdovoljnih komunikacija. Sistemom je upravljano iz RepubliEkog 
dispeEenkog centra i dislocir&nog dijela RDC-a u RP Kakanj. 

ZajedniEkim naporima Elektroprivrede i FTT osposobljene su osnovne veze izrnedu RD'C-a i 
objekata na terenu i neophodna telernjerenja u RDC-u. To je omoguEilo uspjdno upravljanje siste- 
mom, saniranje poremeEenih reiirna rada i brzo uspostavljanje sistema kod brojnih kvarova u mr& i 
raspada 

Sektor za razvoj informacionog sisterna je osigurao hnkcioniranje standardnog seta poslovnih 
aplikacija i realizirao njihovo prilagodenje sadaSyern organizacionom ustrojstw Javnog preduzeh 
Osim toga, osigurane su minimalne pretpastavke za savladavanje novih tehnologija razvoja, koje uk- 
ljuhju jezike Eetvrte generacije i relacione baze podataka. Ovladano je tehnikama rada sa softverskim 
alatima novih generacija i u njirna su razvijeni slijedeEi moduli informacionog sistema: "Evidencija 
investicionih kredita", 'TehniEka baza podataka" i "Evidencija ratnih Steta". 

mirivanje ratnih djejstava krajem prvog wmjeseEja omoguEilo je pdetak radova na osposobljavanju 
mreie i dovodenju napona na podruEja ZavidoviEa, Maglaja i Tdnja, koja su gotwo devet 
mjeseci bila bez elektriEne energije. 

Repromaterijal za stavljanje u funkciju dalekovoda Zenica- iepEe - Maglaj i iepEe - ZavidoviEi 
osiguran je demorntaZom dalebvoda koji u tom trenutku nisu bili prioritetni. PGetne koliEine prene- 
sene energije su bile male. Daljim radovima, 
popravkom 35 kV vodova je proslijeden na- 
pon u TS 110/35 kV Maglaj, a sanacijom 
trafostanica 35/10 kV u Maglaju i T&yu, 
osnovnih 10 kV vodova i pripadajueih 
trafostanica 10/04 kV i niskonaponske mreie 
osigurano je kvalitetnije snabdijevanje po- 
troZaEa. P&eli su i radovi na gradnji DV 
110(35) kV Maglaj - T h j ,  a sworeni su i 
wjeti za napajanje slobodnog teritorija 
opEina Doboj i TesliE, te podruEja Usore. 

Tokom aprildtravnja i majdsvibnja 
elektriznom energijom su snabjevena po- 
d rd j a  Gornjeg Vakufa, Fojnice, Starog 
Viteza i Novog Travnika U regionu Gornjeg 
Vakufa u pogonu su samo 4 trafo- podruEja., 
zbog 03teEenja 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 poboljHane su moguhosti snabdijevanja Bugojna. 

W o n j e m  su uska grla u mpajanju Srebrenika, Gr&ce, Gr&ca, celi6a i dijelova o@ne 
BrEko sanacijorn i izgradnjom TS 35/10 kV Cornji RahiE i pripadajuEeg 35 kV dalekovoda. 
Izgradena je nova TS 35/10 kV Toke i DV 35 kV Gornji ~ahiE-6eliE. 

Majdsvibnja rnjeseca 1994. godine p&le su stizati pwe ograniEene koliEine elektriEne energije 
na istoEnu obalu Mostara sa tri 10 kV napojna voda preko Neretve, kojim se moglo plasirati samo 4 - 
5, a maksirnalno 9 MW. Iz pravca Jablanice prespajanjem vodova je osigurano napajanje podruEja 
Bijelog Polja, prosjeho -1,5 MW. O'Stre mjere ograniEenja potroSnje u regionu Mostara se neEe iz&- 
jeniti dok se ne dovede 110 kV napon u TS Mostar 2. 

Na podruZju Sarajeva je problem predstavljalo napajanje 010~4 Pazarih, Butmira, Kobilje 
Glave, Mojmila, Sokolovie blonije, Starog p d a  i Centra, zbog d t e n i h  glavnih napojnih puteva 
Ovi dijelovi su bili bez napona ili su eIektriEnu energiju dobijali u minimahim koliEinama, samo za 
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HPP Rarna and Prozor, 
sanation od TL 220 kV Tuzla-Cradahc and TL 110 kV Lukavac-Srebrenik, 
repair of TL 35kV and later also TL 110 k~ ~enica-~avidovi~i-iep~e- ~ a g l a j ,  enabling 
the power supply of ~agla j$e~~e,Zavidovi~  and TeSanj, 
placing into function TL 110 kVZenica-Busovh-Vitez-Bugojno- and TL 110 kV 
Bugojno-Gornji Vakuf with 10 kV enabled these regions were also supplied, 
s a d o n  of TL 110 kV Ze~ca-Travnik 1, 
sanation of power transformer and facilities in Travnik 1, ZavidoviEi, Maglaj, Bugojno, 
Vioko, Sarajevo 7- njic, Mostar 2, 
projecting and preparatory works 
for the construction of TL 110 kV 
Maglaj-Tbj ,  
projecting, preparatory works, 
construction and placing into opera- 
tion TS 110/35/10 kV Pazari6 and 
connecting line 110 kV, upgrading of 
TS Sarajevo 14 and Sarajevo 18, 
sanation of TL 110 kV Jablanica- 
Sarajevo 2 (up PazariE). 
The assistance of UNPROFOR was signifi- 

cant and they also participated in organizing the 
agreements with the aegressor side,organizing 
works at the lines of separation, and secured team 
assistance and transportation of teams and 
equipment. 

The control of the electric power system was 
endangered due to insufficient communications. 
The system was controlled from the Republic 
dispatching ceme and a dislocated part of this 
centre at the switch gear in Kakanj. 

Mutual efforts of Elektroprivreda and FIT 

TS Toke 39YO kv 
izpukm uretu 

TS Take 35/10 kv 
constructed in war 

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 dispatchmg centre. A successful 
system control was secured, quick sanation of disturbed operation regimes and soon repairs of nu- 
merous grid outages and black-outs. 

Sector for the information system development has secured functioning of a standard business 
- application set, realizing the adaptation to &e 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 some information system moduli: "Evidence of investment 
credits", 'Technical data base" and "Evidence of war damages". 

3 y the end of the first three months, during a cease-fire period, the sanation works ~ u l d  start. The 
grid had been repaired and the voltage was brought to the regions of: Zavidovifi, ZepEe, Maglaj and 
TeSanj, where almost nine months there was no electric power. 

Repromaterials necessary for the recovery of the trammission line ~enica- ie$e-~~laj - iep ise -  
ZavidoviEi wm secured by demontaging other transmission lines which were not priority lines. The 
starting qyantities of the transmitted energy were very scarce. The works went on and after some 35 
kV lines were repaired, some voltage could reach TS 110135 kV Maglaj. The transformer stations 
35/10 kV in Maglaj and TeSanj were sanated, then basic 10 kV lines were repaired and belonging 
10/M 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-Tdanj has begun, providing all necessary 'con- 
ditions for the free tenitoris of the municipalitia Doboj and Teslid, Usora region too, to be supplied. 
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STOUECE SARAJEVSKE "ELEKTRODISTRIBUCIJE" 

Godina 1994. p protdda r z#kr olti@Savaja dogodiiniice rd prvih 
p h t d c a  elektrodistributivne diekrtrsti r Sa*vm. 
Nepuaii trimesi grdina aakaa podiz* pwe elektrihe celtrde r sviietr 
'---&ma ie i elektrm m glavnom gradu R BiH. Izgradnia ie patela 1893. NI 

Hiietima m riieku Miijockw, a r mhivslri dokumontba so w 1894. go& 
pi prt prnbie preduzth za p r o ' m o e  e l e b f i e  energ@ i q e m  dodavr 
-a 
Elelarm ie gradla f i a  'Hdske" iz Be& a ma laontiranin m C i a  n radili i 
'Smeclsm-on str-ci. Sad+ se od remtrdae s take  L tkvn ice  i stre- 
ianice) sa zgadon za direk* a i a d a i i s w  m g a  i8 bib 60 hi@& v t n i  
30. decwabra/pros'uca 1894. grdiw Z m w a  vlada ie  utmtik pne o p b  
wiets za ispumku i tarifni h e m  za dstribrciju elekfriine emrgije pod 
wivw ' Privreaei propisi za dav+ elekfriine struje od stm elektriiw 
rodrp tprrkreta) r Sclrqevlr. 
Probno elektriikg osvjetljerja ie izvriena r nrnl izmedu $ i 4. 
crprik/travnia 1895. odiae. EMrZ? fmieri R zasiiak r Ko~evsko~ 

do ~erlad+ i ! elukiaid rlici. 
SarPjevska Wrw ie p r o i z v r d i k l ~ ~  rrorgiir nepmih iosl deceaia. 
Dmas ie petpnr wiiw priaroa i z m v m  agesorskim ganatirmiein. 

: Trobalo bi r n q o  vi30 prrdrra da bi se nobroidi va%$ &mi iz Mori ia fa 
'Elektrodirtdncie" Saaievo,ier se ova ifrastrnktwlla d i e k n ~ s t  razviida 
rbnosr, r skladu sa petrebama g h e g  gada i Republike 81. 
Saraievo ie M e  clgesije s p a  r gadove k@ sa na sawemen oalh r4&1 
eleltrooaergetske poblme. Rafna rmarcrja r3tetiIa sr  zrabm i kablovskr: 
weir, trasfotnafaske statice, svietiljke, sfrbrvct, prigmjlice. PreWmmw 
pm+o o k p  jteto iznosi p r d o  135 dm DEMi 
idrr sr w sklad3ira nspobgaii rskhhi  maferiicrfha, rlwlnid 
'Elektrodirtrkdie" t o k n  protelde t i  rafna godine nisv domokli da db- 
tribrcija elektriine ewgiie k d e  k&ku r eleltroprivrednom k.a. M M ~  
sr  p s n q l i  i viasthi s t r r w  koii n radii ma izradi sanacionih program& d i 
kdege iz IRCE- Energokesta, lnstitmta r a  dektroprivredu i EIekirotehnKkog 

. fkrhetq, a s d n @  sa Dire&- za rbnrvr i r m q  gada i Tiioin speci- 
karrdinatra UN za Sarajevo. 

prioritetne potrebe. Tokom godine, sanacijama i novom gradnjom situacija se znatno popravila, a 
Hrasnica, Butmir i Sokolovi6 kolonija 

Obavljen je niz zmihjnih 
poslova vlastitim snagama, ali i 
uz porno6 humanitarnih organi- 
zacija i fondacija M e n a  je 
sanacija veEeg broja TS 10/0.4 
kV, kablova visokog i niskog 
napona, te nadzemne rnreie. 
Poseban uspjeh je osposobl- 
javanje tri teZe oSte6ena trans- 
formatora 35/10 kV, 8 MVA, Eija 
se popravka prije rata rnogla 
obaviti sarno izvan Bosne i Her- 

% 

cegovine. Ovim zahvatima je 
postignuta normalizacija napa- 
janja podruEja Kobilje glave, 
Mojmila, PazariEa i TariSina 
Pazari6 i TarEin su dobili dovol- 
jne koliEine elektriEne energije 
izgradnjom transfonnacije i 
izvora 10 kV napona u Pazarih. 

Jog wijek su van elektro- 
energetskog sisterna podruEja 
BihaEa, Goraida, Srebrenice i 
iepe, koja se snabdijevaju 
minimhim koliEinama elek- 1 
triEne energije iz malih, uglav- 
nom improviziranih elektrana. 
Svi napori da se dovede napon u ~ 
ova podruEja ostali su bez 
rezultata. 

Neadehatna izgradenost 1 
elektroenergetskih objekata, 
neodgovarajuEi presjeci vodova, 
preoptedenost transforma- 
tora, neoEitani ili neprijavljeni 
potroSaEi, wjetovali su da 

su, nakon 80 dana, napon dobili na koncu godine. 

procenat gubitaka u distributivnoj mrGi bude velik (izmedu 15 i 25 procenata). Sa poboljSanjem 
navedenih uvjeta i iznos gubitaka 6e se smanjiti. 

Aprila/travnja 1994. godine donesena je nova "Odluka o prioritetima u snabdijevanju elek- 
triEnom energijom". Ovom odukom raspoloiive koliEine elektriEne energije namijenjene za potrebe 
prioritetnih korisnilca rasporeduju se u procentualnim iznosima prerna utvrdenim listama Ostao je 
prisu&n problem prekorGenja zadate potrognje kod prioriteta, Sto je direktno utjecalo na raspodjelu 
elektriEne energije ostalim potroWiirna. Tokom cijele godine, osim u majdsvibnju i dijelom 
junullipnju, morala su se provoditi oStra ograniEenja u potroznji, a posebno u opskrbi dodinstava, 
koja su dobijala elektriEnu energiju svaki Eetvrti, Sesti, pa i osamnaesti dan. 

Eksperimentalno je na podrui$u Breze i Varda uvedeno ograniEenje potroSnje svakog 
dod ins tva  uz stalno prisustvo napona V13ile su se pripreme za primjenu tog d i n a  na cijelom 
podruEju koje snabdijeva Elektroprivreda BiH, jer su se stekli wjeti u proizvodnji, koja se ustalila na 
3500 do 4000 MWh na dan. Pretpostavka je da Ee se za oko 420 hiljada domdinstava na slobodnom 
teritoriju mo6i osigurati po 100 k% mjeseEno, rnada & problem predstavljati i oko 40 hiljada 
dte6enih i neupotrebljivih brojila. 

Direkcija za distribuciju je u prvoj polovini godine radila sa tri radnika, a nakon juna je svedena 
"a svega dvoje zaposlenih, koji su uz velike t&e uspjevali da zadovolje potreban kvalitet u ra*. 



' Toke and TL 35 kV Gornji Rahi6- I Eelid. . ? ! .  . 
In May 1994.first limited '. 

In April and May, the electric power was supplied to the areas of Gomji Vakuf,Fojnica, Stari 

1 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 Gomji 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 

I been improved after the 110 kV voltage was brought. 
There have been eliminated all bottle necks of the power supply in Srebrenik, Grahica,  

power quantities reached the east 

I bank of Mostar over three 10 4V 
lines stretched across the river 
Neretva, capable to place mostly 
4-5, or maximally 9 MW. After the 
lines from the Jablanica direction 

Gr-, eelid and partly the municipality 
in Gornji RahiE and TL 35 kV 

) leading to the station. There is also 
a new transformer station 35/10 kV 

were joined,the region of Bijelo 
Polje was supplied, averagely with 

BrEko after the sanation and installation of TS 35/10 kV 

1,s MW. The actual severe restric- 
tive measures 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, PazariE, Butrnir, Kobilja 
Glava, Mojmilo, SokoloviE- 
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 
quantities,intended only for the 
$ority demands. DW& the 
year,the situation was improved 
after the sanation and new instal- 
lation of some power units, and 
Hrasnica, Butmir and SokoloviB 
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 
kV, high voltage and low voltage cables, and overhead grid, they were also repaired. A great success is 

CENTURY OF SARAJEVO ELEKTROMSTRIBUCIJA 

Im 1994. the electric power distMm n h p i . v o  celebrated i ts 1Wh 
w e r s a y  of its first pimar steps. 
Ody t k feen  years after the firt w d  p w e r  bad bk u M e &  Ih. 
capitd of the R g f i  of B&H had its powu piat  mrtwfed. The mw 
stMia begaa 'r 1893 at Hise, by the river Mi@da.lr iar 1894. frr fhe 
firsl tire, the archive decrrerts m e m t ' d  the m e  of the ant* Irr 
the perafihn md &Mi of tke eiectric powu. 
The power pkrt was rratmfed by the fim 'WKF from V i  ad 
the e e w t  aHtage was cPrried ut by tbe 'SIEMENSm expsrts. T h e  
was a centrd d (boiler r m  and eqhe r m )  d h  its c r d l i r u t ' h  
bddiq. its Lrldled ccpacity was 60 thmd Wdts. 
C December 30. 1894. the Regiowl govermamt i s 4  the fisl generd 
d m s  for the powu ffiq ad the t d  qdeu fu  the pewer brfri. 
Ww, titled 7e~poray r-na f u  the power & M o o  by the 
electric power w&hq td*) n sar*eU. 
Fist trial switckLg of the oktric Egrit'rg was dome i the right b t w e a  
April 3. md 4. 1895. Tke electric lalem k the .streets rf Ko-ey* 
t#&a k F e r w  md b k r k h  - 
The k + v o  parer p lat  r s d  to p w a t e  tbe rkdric power dm& mxt 
I decade& mow, bebg a target of the aggressor's h b  s w  the 
power plmt is tot* destroyed. b fbe. 
S r e  r u e  paper w d d  be required dl date8 relevat f u  the Eleldrrbs- 
trqa Saraieve &tory to be Wed, sb this mfrastndne pdivity hod 
devekped fast, in amrd with demmds of the capitd ad the Reprlilic of 
MH. 
Before the a g g r e s h  Sartljevo was aq tbe tmwns w k h  s & d  the 
electric power pdbm r an rp-tcdcrfo way. But, these war r a d i i  
have destroyed both everhead ad cclMe gids, t d m e r  strrfins, prblic 
E g h t i i  towers, nib. The prWi esihato of the tetd d a a g e  
m n r r l s  over 135 m i h  WU. 
Althwgh the stores h e  missed may wswy Mtrriob, i these lasf 
thee wm yeorqthe workers of Ehktrodistribnijo wver &wed the eler - 
tric power d i s t d u t i i  become a obstruct'hn to the A i r i c  power chci 
O u  experts were +ifimIy aaguged at the r&dm of the smation 
program. Ow olleagues from 1RCE Energrimest, Institute fw &rk 
power induslry, d Electrotethnic f d y  were dso vwy hdpfd l a  us. 
There was a very successful noparotm with Directi- fu raorstnd 'h 
md devekpled of the tawr md the T ~ c l r  ef tbo s p e d  UW nudinator 
for Sar*vc. - 

the repair of all three seriously damaged tramforners 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: KDbilja Glava, Mojmilo, PazariE and TaFZSin These 
two last places could have enough power quantities after a transform and 10 kV voltage resource had 
been installed in PazariE 

Still, the electric power system is not including the regions of B W ,  Goraide, Srebrenica and 
iep4 which are supplied by some poor power quantities from weak, mostly improvised power 
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U 1994. godini Direkcija je mtavila sa radom na projektima sanacije,obnove i razvoja eelektroenerget- 
skog sistema; definiranju i ragradi saradnje Elektmprivrede BN sa drugim preduzedrna, instituci- 
jama ili udndenjima u i izvan zernlje, u&8tvovala u'normativnom uredivanju unutrdnjih o&ma u 
Javnom predmeh itd. 

U okviru "Prograrna aktivnosti na sanaciji elebenergetskih objekta u cilju ~ p o s t a v l j 4 a  
rada elektroenergetskog sistema" 

nastavljen je rad kroz razradu i pq'ektiranje na sanaciji i obnovi elektroenergetskih ob- 
jekata prijenosa i distribucije na d e m  podruEju grada Sarajeva; 
zadeni  su elaborati globalnih rjeiknja sanacije i obnove prijenosne i distributivne firnkcije 
za potrebe lijeve obale Mostara, pod naslovirna: 
"Sanacija prijenosne mreie za dovodenje elektriEne energije na lijevu obalu grada Mostara" 
i"Sanacija distribudvne d e  za uspostavljanje napajanja elektriEnom energijom osnovnih 
funkcija na lijevoj obali grada Mostara", 
zap&eli su radovi na smaciji i obnovi proizvodnih.objekata u sMadu sa potrebama Elek- 

troenergetskog bilansa 
Prognun 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 vremena za &anje. 
U cilju pripreme rada na zadacima razvoja 
elektroprivredne djelatnosti obavljeni su 
poslovi: 

djelimiEnog ti. najrruinijeg 
obezbjedenja 'oprerne 
postavljaja, projere ili testiranja 
programa i 
ah-hanja potrebnih datoteka, kako 
o elementima sistema tako i reiima 
rada, posebno za oblast prognae 
potdnje i analize stacionamih 
reiima rada elekeroenergetskog 
sistema. 

U wjetima u kojima naSa zemlja iivi 
vei5 treEu godinu, reafirrnirana je potreba sa- 
gledavanja moguEnosti proizvodnje elektriEne 
energije iz rnalih hidroeleI&rana (MHE). 

Rad u ovoj oblasti se odvijao u okviru 
ssgledavanja moguEnosti izgradnje MHE na 
vodotocima R BiH, uz saradnju svih 
zainteresiranih (Mii tmtvo energetike, Elek- 
troprivreda, Vodoprivreda, Energoinvest itd.). 
Zawkn je elaborat - idejno rjeSenje: "Mala 
hidroelektrana Bentbak" 

Sanacija i obnova od neposrednih raz- 
-'a, ali i wjeti rada elektroenergetskog 
sisterna u toku rata (odsustvo njege i 
&avanja postrojetxja, nemoguhost 
adekvame konzervacije'opreme koja nije u 
funkciji) zahtjevaju u e v a n j e  kadrovskih i 
rnaterijalnih mogdnosti, kako Elelrtrolprivrede tako i Eitave zemlje (industrija, imtituti, fakulteti itd.) 
te porno6 elektroprivreda razvijenih zemalja, struw hurnanitarnih i dm& organkacija 
r n e d d e  zajednice. 



I 
plants. All efforts to bring any voltage to these two regions have failed. 

Unsufficient capability of the electric power units, unadequate cross sections of lines, overload of 
tran~formers~unregistered and unmetered consumers caused &rather high percentage loss at the dis- 
tribution grid (between 15 and 25 %I. As soon as the mentioned unfavourable conditions are im- 

I 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 consume? demands are 

I 
to be placed in percentage amounts by the already Fied lists. There is strll a11 unsolved problem of 
exceeding the allowed consumption 
by priority consumers, directly Strojm dlE 

harming the power delivery Hir4 Smjevo 

I scheme for other consumers. In all 
last year, except in May and partly Eo&e room 
in June, there were severe con- HPPIki.. Sara- 

I sumption reductions, particularly jevo 
for households, which were sup- 
plied each fourth, sixth and then 
eighteenth day. 

I At the region of Breza and 
V d ,  some experimental con- 
sumption reductions were intro- 
duced for each household, with a 
constant voltage presence. Prepa- 

- rations for this way of consuhp tion. 
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 ahout 4 3  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. 

I n 1994. the Direction went on with its activity on projecting, sanation, reconstruction and develop- 
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 

I for the inner o r g e a t i o n  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 reco&truction 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 Seen started sanation and recomtruction 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 



U Elektroprivredi BiH se zato posebna painja pridaje planiranju, uspostavljanju i &ava+ 
kontakata sa nazdenim subjektima direktno ili preko institucije Wave, kao Sto je mmta/oiujka 
1994. godine formirana Agencija za medunarodnu saradnju u obnovi i razvoju Bosne i Hemegovine 
(A.I.C.R.E.D.). Zadatak Agencije je da na Nvou zemlje utvrdi koncept razvoja, oicupi projekte i na 
bazi bilateralne medunamhe saradnje nade odgovarajuh sredstva za obnovu. 

Elektroprivqxla B H  irna aktivno d&Ee u radu Direkcije za obnovu i razvoj grada Sarajeva 
(DRDS), formirane jundipnja 1994. godine, sa zadatkom da kao partner timu Specijalnog koordi- 
w o r a  Ujedinjenih naroda za Sarajevo (UNSCS) organizira poslove obnove vitalnih funkcija grada po 
osnovu Rezolucije "900" usvojene od Savjeta sigurnosti 4.3.1994. godine. IstiEemo da Plan obnove i 
izgradnje Sarajeva nije N gradski ni republiiiki, veE svjetski, predstavljen sa 144 pojedi&na pro- 
jekta obnavljanja iivota u Sarajevu. U akcionoj grupi za elektriEnu energiju je 11 projekata Eija uk- 
upna vrijednmt je procijenjena na 65.000.000 US $ od Eega za urgentnu - 4estomjeseEnu sanaciju 

.. . , . .. treba 20.700.000 US $. 
Kao rezultat angaiiranja struEnih 

PNiiomojmF4 radnika Elektropriwede Bin, okto- 
,FirstteDFcmvo~ brailistopada 1994. godine je potpisan 

jedan od pnih ugovora ove vrste u 
zemlji, Ugovor izmedu Elektmprivrede 
Francuske i Elektroprivrede Bosne i 
Hemegovine o ispomci opreme, materi- 
jala i usluga u ukupnom imosu od (19 
rniliona FF) 3.686.000 US $. T'  me se 
ostvamje dio Protokola izmedu Made 
Republike Francu4ke i Made Republike 
Bosne i Herecgovine, potpisanog 
jud ipn ja  1994. godine. 

Z m h j  ulaska prvog hnvoja 
opteme i- materijala decembra/prosinca 
1994. godine q opkoljeno Sq*evo  je pun0 veEi od Mijednosti tog konvoja. 

Saradqja sa Overseas Development Admistration (ODA) na prostom cijele Republike daje 
zmhjne ted ta te  u osiguranju repromaterijala za proizvodnju u termoelelctranarna i za sanaciju pri- 
jenosne i distributivne mreie. 

Za potrebe distributivne funkcije u gradu Sarajevu preuzeta je obaveza nabavke opreme i ma- 
terijala u vrijednosti od 600.000 US $ te realiirana donacija za djelirniEnu sa-ju voznog parka, 
potreba u transforrnatorskom ulju, rnaterijalu i opremi. 

U 1994. godini uspostavljeni su kontakti sa predstavnicima International Management Group 
Infrastructure for Bosnia and Herzegovina (IMC - CBH) i Deutsche Gesellschaft fur Technische 
Zusammenarbeit (GTZ). Eastern Electricity, Ipswich England, uputila nam je donaciju u opremi i 
vozilima. 

Proteklu godinu treba vrednovati kao godinu z&nih kontakata i dogovora Eije realiziranje se 
u potpunosti dekuje u narednoj godini. 

' u treEoj godini agresije poslovanje Javnog preduzda Elektroprivreda BiH odvijalo se u izuzetno 
tdkim wjetima Cjelokupna poslovna politika i operativni zadaci za njenu realizaciju bili su 
usmjereni u pravcu ublaiavanja utjecaja negativnih faktora rata na ostvarenje Elektroenergetskog bi- 
l a m  Rezultat tih nastojanja je realizacija BiIama u visini od 71%, Eemu su mai%jan doprinos dale i 
'aktivnosti koje-su vodene u ekonomsko-finansijskoj sferi poslovGa Javnog preduzek i ry'egovih di- 
jelova 

S obzirom da se finansiranje Javnog p reduzh  i u progoj godini preteZno temeljilo na vlastitim 
izvorima sredstava koja se ostva&ju prodajom elektriEne energije, pdetkom godine su, uz saglasnost 
nadleinih republiEkih organa, iRrl.Sene odredene izmjene u politici cijena elektriEne energije. Tom 
prilikom utvrdene su cijene elektrihe energije za primjenu u ratnim prilikama, na prosjeihom nivau 
od 0,075 DEM za 1 kwh i wedene odredene izmjene u tarifnoj politici. Utvrdena cijena se primje- 



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 reairmated a need for discussing any 

possibility of the power generation from mini hydro power plants (MHF'P). 
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, E l e h -  
privreda, Vodoprivreda, Energoinvest and others). There is a ready elaborate- concept solution: 
"Mini hydro power plant Bentb&It. 

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 a.i the help from the foreign 
electric power authorities of some devel- 
oped countries, and professional, hu- 
manitarian and other organizations of 
the international conmunity. 

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 
devel~~ment'of Bosnia and Henegovina 
(A.I.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 d l  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 
March 4. 1994. The Plan of the reconstruction and rehabilitation of Sarajevo is neither a town nor a 
republic, but a world ~roject, represented through 144 individual projects of the Sarajevo life re- 
newal. The action group for the electric power contaim 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 olu Elektroprivreda of B&H experts' engagement was signing one of the first such 



njlrje u diferenciranom nivou za odredene vrste potrokda, vodeCi r a t h a  o zagtiti standarda potrow: 
iz kategorije dod imtva ,  a u zavisnosti od nivoa potrdnje elektriEne energije. 

Ovaj nivo cijene elehriE~ie energije Eini svega 45,796 normalne cijene utvrdene Pravilnikom o 
obrazovanju cijena elektriEne energije. Zato nisu N pribliino osigurana potrebna finansijska sredstva 
za realizirGe Elektroenergetskog bilansa. Jedan d o  sredstava osiguravan je iz republiEkog budieta, 
u visini od 2.802.000 DEM, 3to Eini svega 25% od ukupnih sredstava koja su bila u M c i j i  realizacije 
svih poslovnih aktivnosti Javnog preduzeh. 

~e .3ko~e  u poslovanju priMede i ostalih pravnih subjekata, te inlzetno teSki uvjeti iivljenja ata- 
novniStva i njihova Ida plateina 
moguEnost, zmbjno su utjecale na 
priliv sredstava od prodaje elektriEm 
energije. Sa stepenom naplate od oko 
25% od ukupno fakturisane realizacije, 
ostvaren je priliv sredstava iz ovog os- 
nova od 12.390.000 DEM, Xto nije bilo 
ni pribliino dovoljno da se i d e  sve 
neophodne nabavke materijala, rezerv- 
nih dijelova i opreme. 

iako je mjerarna za realizaciju 
Elektroenergetskog bilansa za 1994. 
godinu, koje je donijela Vlada R BH,  
bilo predvideno da se naplata elektrihe energije od nekih potroSaZa vrSi putem Ministarstva finansija, 
to se nije ostvado. Po ovom osnovu ostalo je nenaplde~h potra5vanja preko 4 miliona DEM, Sto je 
z d j n o  m q j i l o  finansijsku mo6 Javnog preduzeh Posebno se tes5ko ili Eak nikako napldivala 
elektriEna energija od potroSaia koji se finansiraju iz budieta (zdravstvo, obrazovanje, kdtut-5 
komundne organizacije i drugo) te je na ovo vi3e puta ukazivano nadleinim organinxi u opdinarna, 
oknaima i u Republici. ktim mjerama Vlade R BiH bilo je predvideno da se putem Ministarstva fi- 
nansija izmiruju obaveze prema rudnicirna uglja, Sto nije dinjeno. Po ovom osnovu ostale su neiz- 
rnirene obaveze za 1994. godinu, u ukupnom iznosu od 27. mil. DEM, Sto je dovelo mdnike u vrlo 
teSlcu situaciju. 

Velike t d k d e  
u poslovanju 
uzrokovane su i 
IoSim funkcioniran- 
jem platnog pro- 
me- To je dovelo 
do nemogut5nosti 
povezivanja svih 
dijelova Javnog 
preduzeEa u za- 
jedniEke finansijske 
tokove i z d a j n o  
usporavalo cirku- 
laciju novh ih  
sredstava izmedu 
Javnog preduzeb i 
njegovih dijelova. 

Predrnet 
angaziranj a 
komercijalno- 
finansijske funkcije 
Javnog preduzeh je bila sanacija elektroenergetskih objekata. Osigurana su i uloiena d a j n a  fi- 
nansijska sredstva u vlastitih, budietskih i donatorskih izvora. 

Uz angaiiranje svih funkcija Javnog preduzeEa i zaposlenih, u 1994. godini patignuti su i po- 
voljni finansijski rezultati. Ostvaren je ukupan prihod u iznosu od 88 mii. DEM, od prodaje e1ektriEne 
enrgije 70 mil. DEM ili 79% i ostatak od ostalih prihoda i to: iz prihoda od finansiranja 2 mil. DEM, 
prihoda iz republizkog budieta 3 mil. DEM, prihoda od sporednih i pomodnih djelamosti 12 mil. 

PRVl ZAJEDNI~KI SASTANAK 

U Saajtm ie 2 i 3. jma/liprio 1994. g o b  rdrirn sostollolr koii ie lrii r hisiorb JP W r o  
pr'msda BiJi ier ie prvi ove nsio od p a k a  rda. lzuzev 'a Bihab i Gerdda, okPpili H se &In 
@di svih diidrcip i &idova JP, mar7 pkfmraici h Zagreba, iianovi Upravaog odbna i pred- 
st& M i a i s t ~ ~ ~ W a  energdike i *ndrrtrija 
Uvednr izlagonie dae ie goqwdh Edhm Bihkiik g d  direkfor JP Uekfroprivreda BiH, 
dtrortf ajed miere skupa u nekdke e&& Kljuha ie zmrr3efak prlrremtih .ategradomih 
proces 30 re & i r radu RM- a, ko$ ie aa prtu potpmog ovladmr~mia i vodeqc elektto- 
energefskrg & m a  M +hkupnn s b b a h n  pdb- Republike. 
Pnga s m c & i  ebmove, bazirm RO unificirawi sistemtrtizo@ proiene ratnih jteta, tduder je 
prio,riteini zadalok za JP EP BiH. 
Rod se edviiam r rkvir tinrovo zo pojedine oblastk proizved& prijenos, d i s t w  i 
ekeaontiiu. Pie## +Aim ie rbrodk pit*: upraviianie elekfroe~ergetskim sirtmom, in- 
forndwi i t d e k d a d . j  d e w ,  d Prsdstm~iva r Zagrebu i ekooaska pit* 
Rmmatrae sr i tom.: f#kd..i+ JP EP BiH, st+ k a k r v s  drdmat "Ravci obnove i rm- 
v.is, saocija i ohova Skup je zuvrL rod rnai+m zok&fda i miem hie su u neprsrednoi 
fddp' realizuamia Elektrmenergetskog b s a  u 1994. grdtw'. 



I 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 IT). 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 wnwy 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- 

I tory gives very good results in providing repromaterial inevitable for the thermo power plants gen- 
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- 

I 
cured amounting to 600.000 US$ value; donation for a partial motor pool sanation was realized, as 
well as our requirements for transformer oil, materials and equipmetrt. 

In 1994. we had contacts with the representatives of International Management Group Infra- 
structure for Bosnia and Herzegovina @MG - GBH), and Deutsche Gesellschaft fuer Technische 

I Zusarnmenarbeit (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. 

I In the third aggression year, the operation of the Public Enterprise Elektroprivreda of B&H was 
canied out under extremely difficult conditions. AU business policy and operative tasks for its realiza- 

I tion were focussed to a slack- - 

ened influence of all negative 
factors harming the &a- , tion of the n ~ & ~  power 
Balance. The result of such 
efforts is the Balance realiza- 
tion up to the amount of 

I ?I&, with a sisn;ficant con- 
tribution offered bv the ac- 
tivities introduced &, the eco- 

- nomic-financial sphere of the 

- 
Public Enterprise operation 
and its divisions. 

I 
Since the financings of 

the Public Enterprise in the 
last year were based mainly 
at i& own financial resonrceS 
realized through the electric 
power sale, at the start of 
1994., with agreement of 
corresponding republic bod- 
ies, there were certain 
changes done at the electric 
power price policy. There 

I were fixed the electric power 
prices suitable for the war 
conditions, at the average 
level of 0.07 DEW 1 kwh. 
Them were also introduced 
some changes at the tariff 
policy. The f d  price is 
applied at a differential level I 



DEM i ostalih prihoda 1 rnil DEM. 
Ukupno ostvareni rashodi poslovanja h o s e  107 mil. DEM, od Eega se odnosi na: amortizaciju 

sa revalorizacijorn 56 mil. DEM ili 5296, a ostalo su razni rnaterijdni i nematerijalni trogkovi 50 mil. 
DEM i bruto plate radnika 1 mil. DEM. 

Iz ovih podataka proizilazi nggativan finansijski rezultat u iznosu od 18 rnil. DEM. Ako se ima u 
vidu da on proizilazi iz nepokrivenih trogkova revalorizadije amortizacije i okolnosti u kojima je real- 
izirana jelokupna poslovna aktivnost, ovaj se rezultat rn&e kvalificirati zadovoljavajuEim 

uduEi da pojedini dijelovi preduzek iz objektivnih razloga nisu mogli biti registrirani tokom 1993. 
godine, saglasno Zakonu o elektroprivredi, u 1994. godini je okonzan postupak registracije Javnog 
preduzek. Od 1. julalsrpnja Elektroprivreda BiH radi kao jedinstven pravni subjekt. Paralelno sa 
provodenjem statusne prornjene nastavljen je rad na izradi odgovarajutih normativnih akata, u 
okviru kojeg su donijeti: Pravilnik o radnim odnosima, Pfavilnik o radu PredstaVnisvnistva JP u Repub- 
lici Hrvatskoj, Pravilnik o rjdavanju starnbenih pitanja radnika, te odgovarajuEi akt. iz oblasti zdtite 
na radu i zdtite od poiara Krajem godine je bila u zadnoj  fazi izrada Pravilnika o sistematizaciji 
radnih mjesta JP, koji Ee biti asnova za izradu i dondenje ostalih aka= 

Uspostavljanjern Federacije BiH pdeo je i rad na izradi nacrta Zakona o elektroprivredi Fede- 
racije. 

Stub jame Tokom godine obavljani su redovni poslovi na izraii 
ugovora Z+an ugovor je bio sa EDF-om o sanaciji elek- 
aoenergetskog sistema Sarajeva, kao i ugovori za nabavku 
opreme i repromaterijala za hidro i termo elektrane. Pruiane 

fibfic ripbhg su struEne usluge i konsultacije Upravnom odboru, Starnbenoj 
pole, Bihd zadruzi '%;Istan", Samostalnom sindikatu elektroprivrednih 

radnika i BH K C I G R ~ .  
Posebna painja je bila posvetena kadrovskoj problema- 

tici. Rat je prouzrokovao matno osipanje struEnjaka i po- 
gorbnje kadrovske strukture. Taj problem se nastoji pmvazi6 
organizacijom rada u skladu sa raspoloiivim struEnim 
kadrom, angsZiranjem radnika koji su doSli sa okupiranih 
podruEj4 demobilizacijom i prijemom novih radnika 

Na kraju 1994. godine na slobodnom teritoriju Republike bilo je 7.635 radnika u radnom od- 
nosu, od Eega 3.669 radnika na radnoj obavezi. Prije poEeth agresije JP Elektroprivreda BiH je 
imalo 18.029 radnika 

Znatan broj radnika je u tolcu rata poginuo, a mnogi 'teie i l&e rarjeni. Kao posljedica ranja- 
vanja je i veEi broj invalida, za koje se nastoje naEi poslovi koji odgovaraju njihovoj prmtaloj radnoj 
sposobnosti. 

Do orphacione prornjene direkcija JP, %ene u oktobru/listopadu 1994. godine, u 
nadleinosti Direkcije su bili i poslovi odbrarnbenih priprema, kojima je u wjetima ratnog stanja 
posveEena posebna p l n j a  Svi dijelovi J P  su usaglasili odgovarajuk akta o ratnoj organizaciji. 
Pomenutim organizacionim promjenama u sklopu Direkcije je formirana SluEba za standard i soci- 
jalnu zaStitu radnika u cilju stvaranja uvjeta za ostvarenje jedinstvenog socijalnog program& zbrin- 
javanju radnika - invalida i porodica poginulih radnika 

Kbntinuirano su obavljani poslovi na rjdavanju starnbenih pitanja radnika, stvaranju baze poda- 
taka o raspoloiivorn stambenom fondu, stepenu d t e n o s t i  ratnim djejstvima i mjerarna za oEuvanje 
i osposobljavanje stanova Pristupilo se adaptaciji raspoloiivog poslovnog prastora i stavljanja u 
funkciju. Sa DD "Arhitekt" Sarajevo je nastavljena saradnja na ispitivanju i pmcjeni stanja poslovno- 
tehniEke zgrade JP d t e n e  u poiam 5. oktobrallistopada 1993. godine. 

Nastavljena je saradrg'a sa rnedunarodnim hurnanitarnim organizacijama, Sto je omoguEilo efika- 
san rad &jnih funkcija JP. Direkcija za pravne, kadrovske i opEe poslove je, zahvaljujuei boljim 
komunikacijskim vezama na slobodnorn teritoriju R BiH, astvarila saradnju sa odgovarajuEim 
struEnim sluibama u dijelovima Javnog preduzeh Elektroprivreda Bosne i Hercegovine. 



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 fxed 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 diff~culties of the economy operation and other juristic persons, together with these hard l ie  
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 Government 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 consumers 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 signiticant 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 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-v 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 unsubst.a&ial 
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. 

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 

I 
Enterprise was done in 1994. From July 1. Elektroprivreda of B&H operates as a unique juristic 
personThe statute change proceeding was simultaneously followed by a continuous activity in pre- 
paring normative acts, whose result are: 

- 
Rules on labour relations, Rules on Representative Office activity, in Croatia, Rules on the 

- 
workers housing pmblems,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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EMPlOYEES PE ELEKTROPRIVREDA B&H KILLED I N  AGGRESSlON ON THE REWWC OF BOSNIA AND HERZEGOVINA 

DlREKaJA JAVNOG P R E W Z E ~  / W W C  ENTERPRlSl HEAD OFFICE Avdit Diwad, Deovit Hdai, 
HE NA TREBIWIU / HPP ON TREEI~UICA B d & t  Vedpt, 
HE NA NEREM / HPP ON NERWA Baimvii Nediad, 686 Ibmhim, hit Hasan, K d  Muharem, Nedn't Enin, 5rit bml, 
TdWi Ramz, 
HE MA VRBASU / HPP ON VRBAS b a r  Maia, bid HW, W a  Senad, krkdj Peio, 
HE NA W N l /  HPP ON DRlNA Barlov Azem, Hetit Hifmo, K d i t  Fahndn, Kariit Juso, Menr'Wi lW 
TE "lUZIAa / TPP W Z I A a  &mil Seod, h i t  hbk, Oapnovit Bahriia, Delit Muhamed, Duganit Fahrudin, DJabit Mo, 
Haidarevit Sad, Hwturtovit h im,  ~ddt hhbaz Kodn'ba5t NiM, Ldit Haindin, M@t Ziid, Mutapa't Haindn, P d p h i t  Iliip, Sdla't 
Midem, hmad i i i  Zomn, bhnovi i  k d n ,  h i t   ado, Topdovit him, 
TE "KAKANJn / TPF "KAKANJn Alii Fikrd, Han&i kd ,  Junlaovit Nwd, Kovd Nihad, K w d  Zahid, Wonjit Mdd, Ndda 
Vedin, Provdit Jasmin, Sikira Sdih, 
RUDNIK I TE "GACKO" / COAL MlNE AND TPP "GACKO" &m"t Ad, Bajii F. Ahmo, Mi Ejub, Bajii Midem, Mi Mid, Mi 
Samir, Bajit iefik, hiit b k o ,  hi], Movit Dievad, Zorbo hI hi Amir, h t  ~aindn, h t  ~ajko, h i t  Srnpjp, 
h i t  hsudn,  D 1 M t  Diwad, Dicl&oviCAvdo, Dido Nw, Didta Esad, Diubu 6m1, Diubur Fwd, Fmfog't Azk, N'jm, 
Gr&t Aim, Grebovit Em, Gr&t Ifd, W t  Ifd, Hdilovii U f ,  Hasanbqovit Aziz, Hidovii Jusuf, Husit Mirdem, Jqo Diemd - 
Kemo, Kdaba H. Omer, k n i t  Hasan, K I V ~  Ahmet - Hame, k Amir, ~ovakvi i  bfik, Kw.~ Ekrem, logo D id ,  Menit 
Mahm~, MemiiNdman, Muhovit Edn, Muhovit M m ,  MuhaviiBpd, N&t Enir, Nukit Enis, Nllhanon't Rank, Om&it Mwmer, 
Osmanagii hedin, Pato Izet, Pa3t Fwd, Semudn, P&on't Edin, Pr~uda M r ,  Sarit Sd, &banwit tjd, &djt MWISO, bbdi 
Ifd, Tdovit Nwd, Tdovil Muio - Hlko, Tamit Sdih, Temim h d n .  T m S i  hod, Tdt leinit, Z&t Bvdn. Zdovit Fehim, Zdovii 
Mid, Zdovit b, Zvizbi Jusuf, 
RUDNIK I TE "UYGUMK" / COAL MlNE AND TPP YGUMK" Bacit Memu, Uildii Fedahim, tbikkovi~~emd, h i t h i n ,  
Dedovii Ekrem, M I  Weiman, Hasamit HMn. Idaimit Benhed, Jusit Bidf Mahit Sofa, MahiiZii@d, Mdaosmanovit W, 
NdZcevit Mehmed, Ornerd Fadil, Ramit Aim, Sdkanwit Senad, Spahit Semsubn 
"UEKTROPRENOS" SARAJEVO Adbepiit Mid, Bdit Admir, Bqrrionin Raniza, Bonwac Rehd, b&p larmin, &t W, 
bdlka Mihalo, Dunpar Omer, Diebo Mehmed, Hadiovit Hais, H&i HW, Kmiit W, Klkdi Ada, Mi Bd@, Mlavit Zlatg, 
Makovit Boiko, Okanovii Mevludn, Mi Nikda, Rupiit Mirko, Samcievit Adem, Sam& Ibrahim, Sehit ~bm, Torldcavit Fodl, Vidovit 
PMO, hki t~asan,  
"ELEKTROMSTRIBUCUA" BANJA WKA Kapdanovit MuhPmed, Po(#@ Ahmet, 
"ELEKTROMSIRIBUaJAn B I W ~  Bqjt Kasim, Builuasan, B u i d i t  Sdih, (di( Fehiz, Karamehtovit A"&, Ldh~rnd, Meit 
Rasim,  POI^ rlmir, 
"ELEKTROMSTRIBUCIJAn DOBOJ AiMt MI, Bdj&3iZ&m1 Mahmdqji her, Omerovit Nemin, Terzit Ems, 
"ELEK'ROMSTRIBUCUA" MOSTAR Babii Mirodav, h n  Remro, bmit & i t  ~roce bko, Dunpar Hilmo, Diubu Amir, Bsravit 
Osman, Fink Jadmnko, Husit Esad, Husni Himzo, Kevrit Sdem, Mdwnr't b a n ,  W o  Admr, Ovnwit Lad, Puzit Sucld, Rakt Maho, 
Sodiak Ndm, Serdarevi~ hifa, lim hedin, Zlomdm Nerltez 
"ELEKmOMSTRIBUQIAn ZENICA Bikit Enes, &debit Edn, Diddc h, Dizdarevit Smd, Fuko Izd, h h  Sdejm, H a t  F a d ,  
Jusit Nediad, Lw'i Anto, iep&t Bmnko, 
"ElrKTROMSTRIBUCUAn SARAJEVO Avdit Nezir, Beiit S d ,  BdM Ahmed, hditAlp, ~uevat~i~ad, H&I Esad, H d i l k t  
W r ,  H a d  Dino , H~sarn-t Avdo, Kadrii W, Kdaidisdihovit Him, Kdar Zdm, Komahm Sdejman, Ktivit SadI Krlcdii Irfan, 
Kunm Mushfa, k a n a ' t  Z*, lop Tab, Maslo Sdko, Marjadt Bmnko, Masnopita Jasmin, Meco Azm, Med Im1, M u h a r d N h r ,  
Omrbqovit Vejsil, Odt Hadb, Pafa@ Ijubom'r, Pertef Jdtd, Pdgi Save, Pon'mnin Mudafa, W d  Em, Sinan M m ,  
Amir, Qdi ~sim, T a b b i i  Hadp,  Todd Samir, Velika Igar, Vikdo Miw, Z d i  Sado 
TLEKIRoMSTRIBUCllAn TIJZlA A l i i  M d a ,  Bmi Sezahiip, BdiubaGt k&oI ten'rnagii ~ead, Delit Smajl, k n i t  Sdo ,  IGkid 
8dr, Wi Nezir, Memii Suad, M@cit Safelo, Nukit Safet, OkiiC h i d ,  Rarnit A h ,  Rendi Himzo, Sddb, Smajl Ebn, Small 
Sead, T d h l  Edhem, Topchgl Sdih. 



After the Federation of B&H was formed, there has begun the draft preparation of the Law on 
e federation electric power industry. P 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 

enno power plants. Our Administrative board, Housing association "Elstan", Independent syndicate $' 
of the electric power workers and B&H k C I G R ~  were offered our professional services and consul- 
ations. 1 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 Elektmrivreda of B&H had 18.029 workers. 

I! A great Lumber of - 
ur workers were killed 

in the war, and many of 
em were slightly or 

eriously injured. As a 
of wound- 

ing, there are many 
'nvalids who will be 
offered some jobs suit- R 
able to their remained 

I labour capability. 
Before the organiz- 

ing changes of the Pub- 

I 
lic Enterprise divisions, 
done in October 1994., 
this Direction used to be , ;;;iiiLe; 
were paid a special at- 

I tention, since the coun- 
try was in war. All divi- 

I sions of the Public Enterprise have coordinated their acts dealing nit11 the war organization. 
Within the frame of the mentioned organizing changes,inside this Direction, there was formed a 

t Service for standaid 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. 

I The housing problems of our workers were our permanent concern, there were activities in 
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 
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 

I operation of the Public enterprise vital functions. The Direction for law, personnel and c o m m  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 Henegovim divisions. 

S t r o j .  
HE Mostar 

&ginemom 
HPP Mostar 

1994, was more successful for Elektroprivreda of B&H t h n  the year before, and i t  was also bear- 
able for all population, thanks to the ddiers of Army of R B&H whom we wish a good luck in de- 
fending our homeland, - 
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Javno preduzeCe Elektroprivreda Bosne i 
Hercegovine, sa potpunom odgovomo~Cu, Sarajevo 
Public Enterprise Elektroprivreda of Bosnia and 
Herzegovina LTD Sarajevo 
Address: 71 000 Sarajevo, Vilsonovo SetaliSte 20 
Phone exchange: 0711 65 17 22 

Generalni direktor Edhem.BiEakBC 
General Manager 
Sat. corn. phone: 00871 15 17 327 
Sat. corn. fax: 00871 15 17 330 
Phone: 0711 47 24 81 

~ i rekc i j a ' a  proizvodnju 
Direction of Generation 
Phones: 071/ 52 39 68; 52 60 69 
Telefax: 071 / 65' 30 04 
Director Enver Kreso 

Direkcija za pri'tnoqi upravljanje 
elektroenergets I, ~ r n  s~stemom 
Direction of Transmission and Control of the Electric 
Power System . 
Phone: 0711 52 22 08 
Telefax: 0711 65 30 04 
Director Franjo Boiuta 

Direkcija za distribuciju 
Direction of Distribution 
Phone: 0711 61 33 67 
Telefax: 071 I 65 30 04 
Director Zijah BrajloviE 

Direkcija za naurno - istra2ivaEki rad 
Direction of Scientific - Research Activity 
Phones: 0711 52 63 96; 61 64 27 
Telefax: 65 30 04 
Director Dubravka NikoliE 

Direkcija za ekonomske poslove 
Direction of Economic Affairs 
Phones: 0711 65 72 92; 61 13 58; 61 03 62 
Telefax: 0711 52 40 25 
Director Smajo Abaza 

Direkcija za pravne, kadrovske 
i epee poslove 
Direction of Low, Personnel and 
Common Affairs 
Phones: 0711 65 62 39; 65 94 37 
Sat.com.tel/ fax: 071 165 50 68 
Telefax: 071 /65 30 04 
Acting Director Faruk MujagiC 
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TEHNICAL DATA 
A N N U A L  R E P O R T  



I. sheme of the electric power system of B&H 

Vei u prvoj ratnoj godini ojteien je veliki broj objekata Elektraprivrede Bosne i Hercegovine Bosne i Hertegovine, a tokom 
1993. godine razaranja su nastovljena toko do ie elektroenergetski sistem funktionirao uz velike terkob. 
U 1994. godini nastavljeno je so sanacijom prijenosne mreie. 12.10.1994. godine pugten je u pogon DV 220 kV Jablanica - 
Mostor i DV 220 kV Jablanica - HE Ramo. Time su povxani EES BiH i Hrvalske (Dalmatiie) i omoguiena proizvodnja HE Rama. 
Na shemi ie prikazana stanje elektroenergetskog sistema Bosne i Herregovine. 

ELEKTROENERGHSKI SlSTEM 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 was exposed to great damages. 
In 1993. destruction continued so that electric energy system had great operation difficulties. In 1994. the sanntion of the transmission grid bas over. 
In October 12.1994. TL 220 kV Jablanica - Mostar and TL 220 kV Jablonica - HPP Romo were placed into operation, and the eledric power system 
of B&H and Croatia (Dalmaiia) were connected, and the power generation at HPP Ramo started. 
The sheme shows Qe  situation of  the electric power system of Bosnia and Herzegovina. 



2 generation mpadty data 
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3. iu'gh vohate network 
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I 5. dstribution hydro PO wer plants 

*slobodni teritorii / Free territory 

I 6. industn'al thermal po wer plants 
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7. hydro po wer plant production 

* sbbodni teritorii / Fms krrhry 

8. themo power plant proahrction 
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10. state of energy stomfle reservoin 
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I I .  electric e n w w  hkrnce in 8osn;u and Herz~~ovjnu 

12. electn'c power exchange 
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Dl0 UKUPNOG ZLOCINA PROTIV BOSNE 

Bosna - 30 je historijsko ime za kulturnu i drhvnu zasebnost i .  
cjelovitost koje traju preko CsuCu godina, a koji svoj suvremeni izraz 
imaju u RepubGa Bosni i Hercegovini - jest jedinstvo religijskih i 
nadonalnih razliEitosti razvijeno u dugom razdoblju. To je jedinshro 
izloteno, tijekom djelog svog trajanja, pokujajma razaranja i Msilnog 
rastavl'pnja na proste Einioce, kako ti dijelou ili cjekna, stvoreni Zm 
razaranjern, tili potEinjeni volj hegemoni4fkih nacrta rmijanih i 
odrtavanih u bosanskom susjedstvu. Kada je Bosna, nakon disohrdje 
Jugoslavijj, uzrokovane nadonalistidim pohlepama za viadawnom 
jednih nad drugim, istakla, na osnod demokratski izrdene volje vdne  
svojh gradana, zahtjev za medunarodno priznanje njedne driavne 
neovisnosti, Srbija i Crna Gora napale su je svim rasplotivim 
sredstvima. Njihova je namjera potpuno unimenje kubrne i poliliEke 
zasebnosti Bosne. U toku te agresijj provoden je zloEin proliv 
medunarodnog prava i EovjeEnosti, koj je usporediv samo s najgorim 
iz historip Ao6na. Agresor je, koristd sva uzwpirana vojna s r q a  
bivSe Jugoslavenske narodne armije, zapoEeo doEinah razaranje 
svega Sto mu je stajalo na putu. Bosanskohercegovah stanovniWo 
je na najsvirepiii na&n ubijano i progonjeno, a svo njegovo naslijede 
uni5lavano. Formirani su brojni ko&baaoni logon Boinjake, u 
kojma su velikosrpski agresori ptimjenjivali nezamislive metode 
mubnja i uk'janja. U s to t ina i  koleldikih grotmica sahranjene su 
desetine Csuh ubijenih, mna su bacani u rijeke i prirodne jam, s 
namjerom da zloijn bud8 sakriven. Kultwno naslijede, nasteb kroz 
razoblje dulje od tisu6u godina, unihvano je s allem & se izbrib 
svaki mamen bosanske kulture i satnobitnod. Uz sve to, vjeSto 
s m i U j m  i provodenim metodm Einjeno je sve da se rat protiv 
Bosno prikeie kao unutarnj sukob, iako je on u ajelo4 smiUj. 
voden i odrhan u cenbima izvan Republike Bosne i Hercqovine. U 
uvjetima polpune zaprijebnosti mlade drfave, koja se bori za 
prefidjenje, agresoru je uspijevalo da krivotvorenjem isline o -vim 
zloCinima u Bosni vara dio svieCske iavnod. Medubim, na patrioWm 
snagama Bosne stoj obaveza da i sbbi i svijstu *no pr&w 
Einjenice o M n u  koj su u Bosni pdjrili s p k  i anogorslti agresori, a 
potom i njihavi sawznid iz eksbemistiEkih redova hwatskog Groda. 

Agresija protiv Republike Basne i Hercegovine je i po svojm 
aljaima i po m j im  metodama poQun doEjn. Nien alj je powno 
u n i h j a  B o w  kao posebnosli, pi Eemu za taj alj, smatraju zbtinci, 
mogu titi kotiihna sva sredstva. Opskrba energijom tile je, Lato, od 
samog poEe(ko ledan od sba teg jh  aljeva agresora. 
OnemoguCavanjem te opskrbe trebalo je proizvd guSenje fivota na 
skim vojniEld nezauzetim podrwma, 90 ti, zaiedno s ostatim 
zloiinadim djelovanjima, proizvdo masovna iseljvanja iti umiranja. 
N i b  dostojno ljudskog po5tovanja nije bilo poaedeno, pa ni 
ekkboenergetski sistem. Raznovrsnim sredstvirna 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 Dwing its 
long eistence, the Bosnian unity in diversity has beenn exsposed to 
the trials of the destrdon and forcesphtting into the basic compo- 
nents in order to subordinate the results of the dasbuction - 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. Alter the desolution of the former 
Yugoslavia, caused by the nationalistic greediness for governing one 
over the other, on the basis of the democratically stafed good will of its 
df zens, Bosnia proclaimed the request for the international recognifon 
of its indqmdence. Immediately Serbia and Monte Negro attacked 
Bosnia with their all available forces. Their intention was the complete 
desbucb'on 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 advitis, destroying everything in 
their way. The Bosnian and Herzegovinian population was murdered 
and exspeled and persecuted in the cruelest way, its heritage beeing 
ekually destroyed. The Serbian aggressor established numerous 
concentration camps for torturing and killing. Hundreds of the colledive 
graves hide thousands of the murdered. Many innocent viclims have 
been thrown into rivers or natural holes, with the only intention to hide 
the crime. The cuhral inheritance, the result of the thousand year bng 
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, evetyUnng was done as to present the 
war against Bosnia as an internal conflict, although it was coompletely 
designed, led and kept in the centers old side the Republic of Bosnia 
and Herzegovina and supported by their allies. In .the conditions of the 
total biodrade when our young state struggled for its sutvival. the 
aggressor succeeded in forging the truth about his crimes in Bosnia, 
chea5ng the world public. But, the pabiotic 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 Montenegirin 
aggressors foUowed 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. tts purpose is 
the total destruction of Bosnia as a unity, where all means available are 
permtted. From the very beginning of the war, the elecbic power supply 
was one of the strategic aggressors aims. Cutling off the power 
suppEes should have strangulated all the vital adivites in the military 
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agresor je nastojao ili zauzeti vitalne dijelove elektroenergekkog 
sistema ili ih razoriti, kada ih nije uspijevao zauzeti. Napadi na 
elektroenergetske objekte danas su vidljivi diljem Bosne i Hercegovine 
i oni su jedno od svjedoEanstava prave naravi zloana proliv Bosne i 
njezinih ljudi. StanovniStvo na slobodnim teritorijama svjedoa kroz svo 
ratno razdoblje ufas proizveden agresorovim zaprijehvanjern tokova 
elektriEne energije u opsjednute gradove i sela. Mnogi od njih - 
Goraide, iepe, Srebrenica, Mostar, itd. biE su, a neki su to joS uvijek, 
bez ikakve opskrbe eleMriEnom energijom u razdoblju nerijetko duljem 
od dvije godine. Mnogi smatraju da je razborito potra2iti pouzdan 
odgovor na pitanje: je li ikada eleMriEna energija tako intenzivno 
kor ihna  za realiziranje jednog zlotinatkog nacrta protiv jedne drtave 
i njennih naroda, i je li ikada elektroenergetski sistem jedne drSave bio 
izloten takvim razaranjima? 

U dramatiEnoj borbi ljudi Bosne i Hercegovine za opstanak 
neizdvojivu dimenziju tini i borba za opskrbu elektriEnom energijom. 
Ona je nekad slitila Sizifovom poslu, budua da je agresor u jednom 
trenu mogao, koristd modernu ratnu tehniku, razoriti i ono za St0 je 
marljivim graditeljima hebalo i viSe godina. OdluEnost i upornost 
bosanskih infenjera i tehnibra, kao i njihova strutna dovitljivost bili 
su, uz ostalo, pouzdano jamstvo da zlo, oliEeno u agresiji i terorizmu 
protiv njih i njihove zemlje, nede pobijediti. Kroz svo vrijeme rata 
&wan je i podstican duh graditeljstva. Uz eksplozije granata i 
razaranja osnovan je BosanskohercegovaEki kornitet CIGRE. saEuvan 
je integritet bosanskohercegovatke Elektroprivede. Svemu tome 
doprinosilo je uvjerenje da su snage dobra u cijelome svijetu uz nas i 
da zloEin ne more niti prevladati niti ostati n w n j e n .  

Ovom knipticom felimo nagm prijateljima u zemlji i inozemstw 
dati &et prikaz zlotinaEkih razaranja na elektroenergetskom sistemu. 
l i m  prikazom nije mogufe obuhvatiti opseinost i raznovrsnost 
razarnja. To zahtijeva duga i ustrajna istrasvanja i dokumentiranja. 
Ljudske patnje i stradanja, povezane s razaranjem elektroenergetskog 
sistema ne mogu biti obuhvafeni nikakvim prikazom. 

Ovim prikazom ielirno jog jednom potvrditi naSu opredjeljenost i 
spremnost da se ratu i razaranju suprotstavimo gradenjem. Takoder 
nastojimo iskazati i naSe uvjerenje da u suvremenom svijetu imamo i 
razumijevanje i podrau za n a k  gradenje bosanske budufnosti, koja 
nije zarnisliva bez energetske privrede, kao dijela suvremenih 
energetskih tokova u svijetu. 

unoccupied areas. Together with other criminal activities, this caused 
the mass emigration and dying. Nothing worth human attenlion was 
spared, not even the electric power system. Using all means of the 
martial techniques, 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, dsibk 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 
blockade of the electric power supplies to the besieged towns and 
villages. Many of them - Goraide, iepa, 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 electric 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 Republlic of 
Bosnia and Herzegovina for its survival, there is an incomparable 
dimension belonging to the struggle for the electric power. Many times 
it resembled the Sisyphus, labor sinse the aggressor. at one moment, 
could, using upto-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 evil, 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 CIGR~, 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 hiends in the 
country and abroad, gives a concise survey of the criminal destruction 
of the electric power system. Such a short survey cannot comprise ail 
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 beiid 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. 

Dr Rusmir Mahmutfehajif, President of BH C CIGRE 
Sarajevo. August 9.1994 
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ELEKTROPRIVREDA 

I BOSNE I HERCEGOVINE U RAT" 

Javno preduzeb Elektroprivreda Bosne i Hercegovine funkaonira 

I kao jedinstveno drhvno preduzeb za proizvodnju, prijenos, 
disbibuaju elektriEne energije i upravljanje elektroenergetskim 
sistemom u Republid Bosni i Hercegovini. 

I 
Organizirana je kao preduzeb sa k t  direkaja u tijem sas tm su 

i dijelovi preduzeh koj obavljaju poslove proizvodnje uglja i elekbiEne 
energije na podruEju jednog ili vih ugljenih bazena, proizvodnje 
elektriEne energije na rijdnim slivovima, prijenosa elektritne energije 

I na ajelom teritoriju Republike BiH i distribudje elektrihe energije na 
odgovarajuam distributivnim podrutjima. 

Prije raspada biwk Jugoslavije elektroenergetski sistem Bosne i 
Hercegovine je funkaonirao u okviru mreie vebg dijela evropskih 
zemalja UCPTE kao do  bivbg jugoslavenskog elektroenergetskog 
sistema. Neposredno pred agresiju elektroenergetski sistem Bosne i 

- 

Hercegovine raspolagao je proizvodnim kapaatetima ukupne 
instalisane snage 3991 MW, od Eega je 2034 MW u hidroelektranama i 
1957 MW u termoelektranama, sa ukupnom prosjdno ostvarenom 
godilnjom proizvodnjom od 14.657 GWh. Bruto potrolnja u 1991. 
godini iznosila je 11.174 GWh sa wlnim opterdenjem od 1961 MW. U 
vlastitim rudniama proizvedeno je 4.196.000 t uglja. Ukupan broj 
pot rohb iznosio je 1.389.481. 

Prenosna mreia se sastojala od 5.374 km vodova od Eega 838 km 
su vodovi 400 kV, 1424 km su vodovi 220 kV i 31 72 krn su vodovi 1 10 - 
kV. lnstatisana snaga u transformatorskim stanicama iznosila je 10216 
MVA od ega 4500 MVA se odnosi na 400R201110 kV, 1350 MVA na 
22011 10 kV i 4366 MVA na 1 1  OM kV. 

Distributivna mreta se sastojala od 2390 km vodova 35 kV sa 
1413 MVA instalisane snage u transforamtorskim stanicama 35K kV, 
21313 km vodova 10 (20) kV sa 3704 MVA instalisane snage u 
transformatorskim stanicama 20 (10)10.4 kV i 68.495 km vodova 0.4 
kV. 

Po obimu izgradenosti i tehnitke opremljenosti elektroenergetski 
sistem Bosne i Hercegovine spadao je u red modernih sistema i 
raspolagao je sa znabjnom materijalnom osnovom. Vrijednost . 
osnovnih sredstava sa stanjem 3 1.12.1991 .godine iznosila je 11.774 

-- miliona DEM, ukupni prihod je iznosio 2083 miliona DEM. Ukupan broj 
zaposlenih iznosio je 18.029 radnika. PotroBnja elektritne energije po 
stanovniku u 1990.godini iznosila je 2700 Kwh. 

Krajem 1991 ., a narotito u 1992. godini kada potinje i otvorena 
agresija na Repubiiku Bosnu i Hercegovinu sistematski se rug i 
uniStava elektroenergetski sistem i svi njegovi dijelow koji u ratnim 
wjetima, zbog velikog znabja za tivot i egzistendju ljudi, postaju 
vatan strateSki alj. Njegova spedfiEnost i ranjvost, narotjto prenosne i 

ELEKTROPRIVREDA 
OF BOSNIA AND HERZEGOVINA IN WAR 

Public Enterprise EleMroprivreda 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 deparhets 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 
distribufon at the respective distribution areas. 

Before the former Yugoslavia split, the Bosnia and Herzegovina 
electric power system functioned within the network of the majorpart 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'ixystem had the generating faalities 
with the total installed capaaty of 3991 MW: 2034 MW at HPP and 
1957 MW at TPP. The total approximate yearly realized generation wasr 
14.657 GWh Its gross consumption in 1991. was 11.174%, with 
the p d t b a d  of 1961 MW.cOur own coal mines produced 4.196.0001 
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' 
W 1 4 U  km of 220 kV and 3172 km of 110 kV. B e  installed capaaty 
at the transformer &ti ons was 10216 MVA?4500 MVA of 400R201110 
kV; 1350 MVA of 22011 10 kV and 4366 MVA of 110M kV. 

The distribution network had 2390 km of 35 kV l inewith the 
installed capaaty of 1413 MVA at the transformer stations 35/X kV: 
213i 3 lim of 1 O(20) kV lines with the installed capacity of 3704 at 
the transformer stations 20(10)10,4 kV and 68.495 krn of 0,4 kV fines? 

By the grade of the development and technical equipment, the 
Bosnia and Herzegovina electric power system belonged to the upto- 
date systems and it had a considerable finanaal basis.By December 
31. 1991. Elektroprivreda had the fixed assets in the sum of 11.774k 
milbn 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 Herzegowina started and the electric 
power system was systematically attadted. The whole system and all 
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 nekorks, transformer faalilies and the 
electric power resources are seriously damaged by the war. The 
consequences aie frequent cut offs of the power supply for most 
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distributivne dalekovodne mreje, transformatorskih postrojenja i izwra 
elektritne energije za vrijeme ratnih djelovanja rezultiraju velikim 
ofteCenjima i prekidima napajanja vebg dijela potroSaEa, a ponekad i 
cjelokupnih regija Sto pretvara urbana naselja u logore bez osnovnih 
uvjeta za 2vot 

Od poi& rata do 30.06.1994.godine h o g  direMnih posljedica 
ratnih djelovanja oStdene su hidroelehane Eija je instalisana snaga 
579 MW ili 14,596 ukupnih proizvodnih kapaateta, od Eega su od 
objekata na slobodnoj teritoriji najveCa oSteCenja u HE Mostar (75 MW) 
i HE Salakovac (210 MW). Do velikih oSteCenja doflo je i u TE Tuzla 
(779 MW) koja je viSe puta granatirana, a gadana je i raketama. 

Stepen ohkenja prenosne mreie najbolje ilustriraju p d a a  u 
odnosu na stanje prije rata. Od 14 dalekovoda 400 kV nijedan nije u 
pogonu. Od 32 dalekovoda 220 kV u pogonu je 12 delekovoda. Od 181 
dalekovoda 110 kV u pgonu je 93. Svih 8 transformatorskih stanica 
4006!20/110 kV su van pogona i koriste se samo kao rasklopna 
postrojenja za niifi naponski nivo. Od 9 transformatorskih stanica 2201 
11 0 kV u pogonu su samo 4. Od 116 transformatorskih stanica 11 OM 
kV u pogonu je oko 70, od kojih su neke nakon oftedenja provizorno i 
privremeno sanirane. 

Podaa pokazuju da su oftdenja prenosne mre2e velika na 
ajelom podruEju Republike, a najveb razaranja su na podrutjima 
Sarajeva i Mostara. Posebno t& situaaja je u gradovima Gordde, 
Srebrenica i &pa, koj nemaju elektritnu energiju preko 25 mjesed. 

Distributivna m r e h  u opkoljenim gradovima, pgotovo nadzemna 
mrera je skoro potquno unistena, dok je kablovska djelimitno stradala. 
UniStena je javna rasvjeta. uniSten i oSteCen je veliki broj 
transformatorskih stanica, ne rade eleldritna telemjerenja i 
telekomande, radio-veze su svedene na minimum, oSteCen ili u 
potpunosti uniSten radni prostor, a od sped f ihg  voznog parka ostalo 
je u voznom stanju samo nekoliko voila. 

UniStena je i moderna poslovna zgrada Elektroprivrede B H  
sagradena 1980. godine i tom prilikom stradali su radio-relejni uredaji, 
struEna literatura i drugi inventar. 

Procjena direktnih rawh Steta na objektima i postrojenjima koja su 
pod nadzorom Elektropriwede Bosne i Hercegovine, s obzirom da su 
ratna djelovanja na Srem podruiju Republike joi  uvijek u toku, v r l  se 
na osnovu raspoloiivih informaaja i grubih podataka za svaki 
pojedinatni objekat Prema ovim preliminarnim i nepotpunim podaama 
direktne Stete iznose oko 424 miliona DEM, od Eega 23,640 se odnosi 
na Stete na gradevinskim objeklirna, 16% su ftete na opremi, 30% su 
Stete na vodovima, 19,470 su Stete na trasnformatorskim stanicama i 
razvodnim postrojenjima, 1170 se odnosi ma Btete javne rasvjete, 
sredstva veze, informadone sisteme i transportna sredstva. 

Po pojedinim elektroprivrednim djelatnoslima direktna fteta je: 
1. Proizvodnja 87,6 miEona DEM 
2. Prijenos 60.8 milona DEM 
3. Distribuaja 254.9 miliona DEM 
4. Ostalo 20.7 miliona DEM 
UKUPNO:  424.0'mi~ona DEM 
lndirektne Stete su proajenjene u iznosu od 454 miliona DEM i 

obuhvataju Stete b o g  neoslvarene proizvodnje i isporuka elektritne 
energije, troSkova provizoriia, odnosno boSkova osposobljava j a  
funkaoniranja elektroenergetskog sistema bez konatnih rjebnja, kao i 
troSkova kod potrohta zbog nestabilnog napajanja i 10% kvaliteta 
elekbitne energije. 

Pored o\rih troSkova indirektne Stete obuhvataju i Stete koje su 
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consumers. Sometimes the whole regions are cut o f  from Ihe poww 
sypply, turning the urban settlements into the camps deprived bf the 
existential minimum. 

Since the begining war to June 30. 1994., due to the dired war 
consequences, there are serious damages at HPP with their installed 
capacity of 579 MW or 14.5% of the total generating faaltes. 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 hWjB 
is also seriously damaged due to 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 d ail 14> 
transmission lines of 400 kV, none is operating; out of aH 32 b d s -  
sion lines of 220 kV just 12 are in function; and out of aH 18B 
transmission lines of 11 0 , just 93 are in their operative state: N18 * 
transformer stations of 400R20i110 kV are out of operaion at the 
moment they are used just as switching substations for lower voltage 
level. There are 9 transformer stalions of 22W110 kV and only four of ' 
them are in fundion. There ar&ll6~transfocmer stations of 1 1 W  kV 
and 70 of them are now placed into operalioff after their damages 
were provisory and temporary sanated. 

The data shows hat  the damage of the transmission network is 
supstanfal at the whole territory of the Republic, the regions of 
Srajevo and Mostar being most seriously damaged, The towns 
Goraide. Srebrenica and Z q a  are faced with unbearable situalion, 
having no electric power supply for more than 25 months. 

The distribution nehvork in the besieged towns, particularly the 
overhead lines, is almost completely desboyedPand the &I6 tRiMarR 
is partially damaged. The puMic lighti ng is destroyed; a great number 
of the transformer stations is either damaged oc destroyed! the eledric 
teleinstruments and telecommand are out of operatiorif radh 
connections are to the minimum: working premisis are totally destroyed 
and our complete specific mobor pod is left with only a few operati* 
vehicles., 

The new administration building of Elektropriweda 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 dired war damage of the units and 
installa6ons under the supervision of Elektropriweda of Bosna and 
Herzegovina, considering the fact that the war casualfies are still on at 
the widerepublic area, is made on the basis of all available data and 
uncertain informafon 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; 1640 are the damage of equipment; 3046 are the damage d 
lines; 19,4% are the damage of transformer stations and distribution 
installations; 1140 are the damage of public lighting, connection 
equipment, information system and transport means. 

The electric power industry actiwlies has been exposed to the 
following damages: 

1. Generation 87,6 million DEM 

2. Transmission 60,s million DEM 

3. Distribution 2549 million OEM 

4. Others 20,7 million OEM 
T O T A L :  424,O million DEM 
Indirect damage is eslimated to some 454 million DEM, iduding 

also the damage due to: the unrealized power generation and supply, 



nastale na opremi narotito kod termoenergetskih postrojenja zbog 

I dugotrajnih zastoja u nekontroliranoj atrnosferi i korozionih procesa na 
vitalnim dijelovima postrojenja. Osim toga, postrojenja koja su u 
pogonu rade u otetanim uvjetima, izloiena su brojnim terrniEkim i 
dinarniEkim naprezaniima znatno veCim nego u normalnom pogonu. 

I Utvrdivanje ovih bteta biti Ce predmet posebnog elaboriranja na 
Ejjoj realizaaji otekujemo porno6 i angatiranje stranih experata i 
spedjalistiEkih insitudja putem tehnitke porno6 i strutnih konsultadja 

I 
u vezi: 

- sagledavanja problematike dugotrajnog zastoja i posljedica na 
opremu termoenergetskog postrojenja, 

- detiniranja oeophodnih mjera konzervadje, 

I - ddniranjz prQgrama praienja stanja opreme u peciodu zastoja. 
- prerllaganjs metada za utvrdivanje stanja materijala i opreme u 

fazi pripruma ze pokretanje pogona, 

I - odredivanja iskustvene prognoze obima zamjene i popravke 
elemenata opreme postrojenja i drugih tehnoloSWh postupaka, nakon 
dugotrajnog zastoja. 

I 
Znatan broj neophodnih ispitivanja nismo u moguinosti realizirati 

zbog nedostatka odgovarajuah mjernih uredaja i instrumenata 
potrebnih za prabnje stanja materijala i opreme tokom zastoja i u fazi 
pripreme za pogon. U tom smislu otekujerno porno6 elektroprivrednih 

I preduzefa, proizvodah opreme i strukovnih udruienja. 
Sigurno je da dosadabnja saznanja o visini ukupnih bteta u iznosu 

od 878 rniliona DEM nisu konatna i ona Ce se rnijenjati kada se 
prikupe preciznija saznanja i pristupi neposrednoj sanadji. Te promjene 

I Ce b i C  znatajne s obzirom da se velikom broju objekata ne more pria 
jer se nalaze u zoni ratnih djelovanja, 

Elektroprivreda Bosne i Hercegovine pretrpila je Stetu koja se ne 

I mote vrednovati novcem. To je gubitak 212 radnika, dok ih je 312 
povrijedeno od koiih je 206 tefe ranjeno. Mnogi od njih su poginuli ili 
tete ranjeni popravljajua postrojenja i mreie u zonama neposrednih 
ratnih djelovanja. 

I Zahvaljujua takvim hrabrim ljudima proizvodnja elekttitne energije 
u toku rata ni u jednom momentu nije u polpunosti prestala. 

provisorium costs,(namely the costs of the improvisations for h e  poww 
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 
otthe equipment of the thermo energy installations caused by a veryr 
lang stappage at the uncofibolled ahnosphere and the corrosion* 
~WQcesses at the vital installation pa& 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 exba 
elaborate, whose realization will be, hopefully, assisted by h e  engaged 
foreign experts and special institutions through technical assistance 
and professional consuiiations 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 estimation at the preparation phase for the operation shrtup. 
- 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 e+ the 
assistance of the electric power industries, equipment producers and 
professional assodations 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 eqreessed 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 e i W  
klled.or wounded while repairing the installations and networks locatdl 
in the zones of the direct war activities. 

Thanks to our brave workers, the electric power generation has not 
been completly stopped for single moment 

Sabaheta SadikovlC 
President of the War Damage Evaluation 

Commission at the level of EP B&H 



HE SALAKOVAC PcGfena u pogon 1980.godine, instalisana snaga 210 - Dircktnc Stctc nu objcktu seprocjenjuju na oko28,a milwnu DEM. 
M W sa prosje5norn godiSnjom proimodnjot1l563 G Wh. - Otcklijc sc pomoC na sanucijikno i ukljutivanje expernfa u ciliu 
- EIektram se nalazila duZc vrijertre u zoniratnih djcjsfm~a izbog razntjcnc iskusfava kod slirnih dfeienja.  
nernoguinmti napajanja vlastifepotroZnje 24.10.1993.godinc jc Nu s l l i s e  o g c  fragwi najveieg n i v m  vode u strojmi koji je iznosw 833 
pofopljena i cjelokupnuglnvnu oprema elektrane je pod oodorrl koja jc mna, odnosno 3 rn iznud kotegenetatora. 
potrrijeSana sa regulacionirn uljiraa, uljem zu podrrtazir~anjc i hludenjc 
leinjcva. 
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HPPSAUKOVAC Placed into 
aperation in 1980., installed 
capacity 210 MW with the 
approximate y d y  generation of 
563 G Wh. 
For a long period the hydro power 
plant was at the zone od the direct 
wnr casuaJties and as its auwilLny 
consumption was not supplied, an 
same October24.1993. the plant 
with its main equapment is under 
the water, mixed with the oils for 
regulation, greasing and benring 
cooling. 
- Direct damages me estimated to 
some 28,8 million DEM. 
- The help ofthe engagetiforeign 
experts is expectedfor the 
exchange of fhe . . 

the experience after fhe simiJar 

Theprctures haue fhe traces of the 
highest water level at the engine 
rwm of833 msl, namely 3m we* 
thegenerator point. 
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TPP TUZLA with its total installed capcity 4779 MW. 
TZ TUZLA je ukupne instalisane snage 779 MW. 
- Elektrana je viIe puta raketiram projektilima velike mzorne nzoii zbog 
Eega su nastale velike materijalne Stete na gradewinskim objektima, 
pcstrojenjima i opremi na trijestu i u pravcinra djelatanja eksplozije. 
- OSteEen objekat dekarbonkacije 2x700 m3/h. 
- OStebn objekat dernineralkacije 5x90 d / h .  
- Na pogonskirn objektinza bloka N (200 M W) i bloka V 1215 M W )  
dteieno je preko 95% fasadnog stakla i hiiroizolacija objekpta. 

- Dwektne Btete nu objektinza se pro jenjuju na oko 20 tnilwna DEM. 

- The thermo paver plant is shot by humy p r v j d c 8  many times. ant the 
result are serious material &r3Wkp, kidhtks-nld r 
equipment on thespot o d d  tbs- cftfiew~lpon cqdmh.  
- Decarbonhtwn unit 2x700mfF is dnmagrd. 
- Detttineralivlfwn unit 5x90 d/h is dmnaged. 
- At the operating i n s t a l l n h  ofBlockN (200 MW)nnd Blod: V (225 
MW), rttore than 95% of thejwadcglrrsscs and the unit k y d ~ u l a h  
me darnaged. 

- Direct darrzages at the units are c s t k t c d  to some 20 minim DEM. 
- OEekuje se pomot nu s a w i j i  objchta kno i ukljuzivanje erperata u cilju - I7e  help of the engagedfordgn experti is ex~~ctulfpr the expwiem 
razmjene iskustwa i sagledavanju poblemntike dugotrajnih zastoja i exchange and for the solution 4 t h ~  long s t p g e  problcrrmth and 
posljedica na opretnu termoelcktrana, posebno u uvjetittta n d o s t a t h  conscqucnccs at the TPP quipment, pwticulmly under the condilbu 
neophcdnih reprornaterijala zn vr3enje kvalitetne ko~emaci jc .  with no rcpro~r~ateriuls neccswn~~% the quolitatwe amstmath.  

--. --- --.- - 
BEST AVAILABLE COPY 10 





TRANSFORMATORSKA STANICA 110/35/10 kV Maglaj 
OpAna Maglaj 
Odvodno polje 110 kV za Doboj 

Procenat dtehnja t r a n s ~ t o r s k e s t a n i c c  je 20%. 
Direktna 4teta se procjenjuje u u w u  od 200.000 DEM. 
Od ukupno 3 1 transformatorskc stanice 11O/X kV instalisane swge 
1385 MVA koje se nalaze na slobodnom teritotj'u ipod konlwlom Ann* 
Republike Bosne i Hemegovine van pogona je 858 MVA instalisane 
snage ili 62 %. 
Prema nepotpunim podncima duektne Stete na transfontlatorskim 
stanicama ovog naponskog n C w  ukJju&juA i rclmodna pastrojenja 
pro jenjuju se na oko 175 milwna DEM. 

TRANSFORMER STATION 11 0/35/10 kVMaglaj 
The area of the town Maghj 
Switchgear bay 110 kV Doboj 

Percentage ofthe damages at the trans@erstation is 10%. 
The estitnated direct hmages me some 200.000 DEM. 
Out of all 31 t r a n s w e r  stations ofIIO/X kV with the installed cupcity 
of 1385 MVA, locatedat the free territory and under the amhd ofthe 
Republic BOH A m y ,  there is 858 MVA out of operation, or 62%. 
The unsufficirnt infonnntwn speak about the damages at TS ofthis 
voltage level, including the switchgears to some estimation of 173 
mdlion DEM. 

DELEKOVOD 400 kV Tala-Banja Luka 
Mjesto Miljanoaci ( L n d r i )  - Swe podrdje opAne T&nj 
Dalekoood d t e b n  u duiini od I 0  km, srtdeno je 2Ot Eelifne konstrukcije i 
4 fona A-Fc uieta. 
Dinktna Steta se pmq'enjuje u iznasu od 3 miiiona DEM. 

Od 196 km dalekmoda 400 kV kojise nalaze na slobodnom teritoriju i pod 
kontiulom Armije Republike Bosne i Hmegmine nijedan nije u pogonu. 
Unttrno je 25 km, dte tmo je 50 km i d e m  je 79 tom MZne 
k o n s v e  sa 100 1 A/-Fe ufeta. Prem nepotpunim podacittta direktna 
Eteta se pocjenjuje na 73 miliona DEM. 

TRANSMISSION LPJE 400 kV lbzla-Banja Lnka 
Section Miljanoaci (LonEmi) - Waer meo of the town T i n j .  
7Z is dunurged at the length of 10 km, 20 tons of the steel conshudicn rac 
'knocked and 4 tons of ACSR ropes arefnllen. 
Direct damages are estimated to some 3 millbn DEM. 
9u t  of 196 kni of 77.400 kVplaced at thcfrce territory and undtr tkc 
control of the B&H Army now is in operation. Then are 25 h 
destroyed, 50 km drrmagcd and 79 tons ofsteel constructions with 100 
tons of ACSR ropes meknocked. ~ c c o r d h ~  to the unsu&cht 
inbmation, thedirect damages me stimated to 7 3  million DEM. 



I DALEKOVOD 110 kVZmica I - 
Zavidom'h' 

I Mjsto Ktii, brdo BiljnM - Sire pcdru2j'e 
op&e &idmi& 
DalJmocd d t e h  nu 12 mjsta u duZini od 
3km,sruSenoje 15 tonaEel&ekonsh.ukcjie 

I i 9 tona AL-Fe &eta. D i r e k t ~  Steta nu 
mom dalekooodu sc procjenjuje u i z m u  cd 
360.000 DEM. 
Od ukupno 651 km, odnosno 73 dalekooodo 

I 110 kV, koji se &i nu slobodnoj teritotjji 
u pogonu je 35. UniFteno je 105 km, 
dfectno je 250 km, Srwseno je 189t &liEne 
konstrukcije sa 200 tom Al-Fe ufeta. Prema 

I ncpotpunim podacima direkfna Steta na 
v o d m h  110 kV sc procjenjuje u iZmu od 
13,47 DEM. 

TRANSMISSION LINE 130 kV Zenica 1 
- Zaddom'N 
Place Kr2, hill BiljaM - wider men of the 

I town ZaaidoDiEi 
TL is damaged at I2 points at the length of 
3 km, 15 tons of the steel cunstrucfion are 
knocked and 9 tons of ACSR conductors me 

I fullen. Direct damages at this TL me 
s thated to the amount of 360.000 D M .  
Out of total 651 km, namely 73 =of 110 
kV locnted at the f i e  tememtory, just 36 TL 

I me in function. 105 km of TL is destroyed, 
250 km is damaged, 189 tons of the s tee1 
crmstruction arc knockui with 200 tons o f  
broken ACSR topes. According to thc 

I u ~ u f k i e n t  injmiation, dire3 h g c s  at 
tke 110 kV lina are csfimalcd to 13,47 
million DEM. 



DALEKOVOD 2x110 kV HE Jablanica - ~ m t a r l  
Mjsto  Pn'grndani - Sirc podr~@ grada Mas- 
DUfiM dte&nja 12 h, s r u & ~ ~ j e  10 tona Ecl& 
konstdciie i 50 tona AI-Fe ufctp. Direktm Steta lu orrom 
ddckoocdu sepmjenjqe u k u  ad IS  m 3 h  DEM. 

TRANSMISSlON LINE 2x110 kV jablardu - M m t a r 1  
Place Pn'padiani - Wider mm o f  the toum Mmtar 
The length ofthc damages at TL is 12 km, 10 tone offhc 
steel construcfimt and SO tm of ACSR topa are kdcd.  
Dind damages at this lZmc estimated to the amount o f  
IS million QEM. 



DALEKOVOD 220 kV 7bzZa - Zenica 2 
Mjesto Pribitmih' - Sire pcdruqe op&ne Banaoih' 
Dalekmcd unsten u duiini 4 km, dteienoje 10 km, d m j e  80 tom 
EeliEne konstrukcije i2O tom Al - Fe uieta. Direktna jfeta na mom 
dalekmodu se prq'enjuje u iznosu 800.000 DEM. 
Od ukupno 375 km, odnosno 17 dalekwoda 220 kV koji se nalaze jednim 
dijdom na slobodwm teritoriju u pogonu je 10, cd &ga se 4 hnriste na 
niiem mponskom nwou. UniSteno je 193 km, oSfe&no je 40 km, d e n o  
je 124 t EeliEne konstrukn'je i 60 tom uieta. Prema nepotpunim podacima 
direktna Stela m vodovima 220 kV se procjenjuje u i z m u  od 3,9 milwna 
DEM. 

TRANSMISSION LINE 220 kVTuzIa - Zenica 2 
Section Pribitmidi - Wider area of the town &Inmi& 
TL is destroyed at the length of 4 km, damaged at the length of 10 km, 80 
tons of the steel construction are knocked and 20 tons of ACSR ropes are 
fillen. Direct damages at fhis TLare estimated to 800.000 DEM. 
Out oftotal 375 km, namely out of 17 TL of220 kV partly located at the 
free territory, jwt 10 TLare infunction, where 4 TLfunctwn at the lawer 
voltage lme1.195 km of TLare destroyed, 40 km are darnaged,l24 tons of 
the steel construction are knocked and 60 tons of the conductors are fallen. 
According to the unsufficient data the direct darnages at 220 kV 
conductors are estimated to 3,9 million DEM. 



, I 
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, f " " " r Z G R A D A  
''ELEKTRODISTRIBUCIJE" MOSTAR 

Procjena ratm Stete je u toku. 

"ELEKTRODI~IBUCIJA" MOSTAR 

I Cdibratation wotn 
The car damage stirnotions arc under 
v* 

-. 
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l'RANSFORMATORSKA STANICii 3511 0 TRANSFORMER STATION 35/10 kv Bijclo 
kV Bijclo polje PO+ 

MJcsto Biblo polje - Sire podruEje optine Mostm Pl~cc  Bijelo polje - -Wider area of the town Mostm 

U M a s h  M lijevoj obali Nerehte skoro u In Mostar, at the left bank of the river Nercfva, 
potpunasti je u n f  tena srednjenaponska i MV.and LV networks are ahtrost 
niskonaponskn mrein. Procjena 3tetcje u t h .  cornplctcly destroyed.The danrage estinrations me 

under the way. 



I 

Mjmto Ikrasnicn - Jirc podrdjegrada Sarajeva 

) TRANSFORMER STATION lOlO,4 kv 250 WA.  
P k  Hrasnica - Wider area of the taon Sarajevo 

-1 damages a1 TS pf MV and LV located in Sarr/mo 
an m t k t c d  to.thcmnornt of166 m d l h  DEM. 
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Proposed USAID-Funded Energy Assistance to the Republic of 
Bosnia-Herzegovina 

summary 

USAID1s energy assistance to Bosnia will be designed to meet the 
following objectives: 

1) Contribute 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 
economy ; 

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 restructuring1 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. Re~airS and Eauivment ($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 
~epublic of Srpska. 



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 Svstem: 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 Svstem: The situation in Zenica is similar 
to Tuzla. The 10 kv overhead system must be restored to bring 
service to the surrounding villages. 

Saraievo Distribution Svstem: 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. 

Bania 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. 



USAID1s Role 

USAID1s 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/lO 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. 

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 Studv ($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 wownut 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: 

JL 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; 
J( 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/EEUDts 
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. ~nstitution-buildina and LeaallReaulatory Reform ($2 million) 

Trainins and Exchanses: 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); 
.ik Load forecasting; 
* Private power purchase; 
~r Investment project preparation; 
* Legal/regulatory requirements for electric power in a 

competitive environment; 
-k 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 ENIts 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 



Attachment 13 

Uecbotdc Concepts, Inc. 



I .  

US. AGENCY FOR INlERNATIOWL DEVELOPMEN , 
AMERICAN EMBASSY SARAJEVO 
BOSNIA AND HERZEGOVINA * Sarajevo, Allpa5laa 43. tcl: m 387-71459743. fa: xx 387-71659722 

WELCOME TO SARAJEVO 

Ambassador: John Menzies 

Mission Director: Craig Buck (Actg) 

USAID Telephone Numbers: 659-969,659-743,445700 

USAID Address: American Embassy Sarajevo 
AlipaSina 43 

Embassy Telephone Numbers: 659-969,659-743,445700 

Embassy Address: AlipaSina 43 
Sarajevo 

Doctors (English speaking): There is no private medical practice in 
Sarajevo. However, Srdan Gornjakovib, M D, 
can be contacted for assistance at any 
time.  
but he can also be contacted at Clinical 
Center 'KoSevow phone 663-611, ext. 758. 

Hospitals: Medical Center 'KoBevow 
telephone: 663-611 

General ~ospital ' Drlavna bolnica" 
ts!a-,l?cna: EX-724 

Hospital for Pulmonary Diseases 
'Pod hrastovi " 
telephone: 535344 

UN Hospital 
telephone: 460611, ext. 5521 



I Dentists: 

First Aid: 

UN Airport: 

Hotels: 

Taxis: 

. Banks: 

Mirsad Toki6 
La Benevolencija 14 
telephone: 643-182 
home: 445-815 

telephone: 611-111 

telephone: 460-611, ext. 5802 

Holiday Inn 
telephone: 664273 
telefax: 663-862 
Address: Zmaja od Bosne 6A 

Bosnia 
telephone: 471-251 
Address: Kuloviba 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 



behind events to ay 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 Azirnov said. "This is a deli- 
cate issue and we must be careful not to force the 
pace," be added. 

He saessed 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 cenfral 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 nizla 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 
n z l a  in midSeptember 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 crip 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 lbzla 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. Irnsirovic 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 9mUyr 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-uade 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. 

Irnsirovic 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 hydroelecuic 
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 earning 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- 
em 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 Ecu60rn 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 (teYfx 387188 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 
reconsauction 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, 
Gornji Vakuf and Mostar) and a procurement ofice 
in Split (Tel: 385/58 894 009). has been handling the 
emergency energy repairs. ODA's Tom Connally 
(TeYFax: 387188 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 elecuici ty 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 weildeveloped 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,OOO 
minimum); repair and replacement of 10 kV under- 
ground cable (DM300,OOO) and lOkV and 35 kV 
overhead cables (over DMlm); repairs to the low 
voltage underground (DM50,OOO) 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,OOO) and repairs to the grid 
(DM1 6m). 

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 
f m  but was only advertised locally from 1 October. 
Deputy manager for privatisation Vladimir Gribanov 
said the issue had been registered with the local 
fmce and tax committee for Khanty-Mansiisk dis- 
trict. Surgumeftegaz 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, Surgumeftegaz 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 R45Q71 bid and R87,413 offer recently. 

Oil 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 Surguuleftegaz have also 
surged and the flow of foreign capital into the 
Russian market is booming. 

In another move designed to speed up h e  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 indusuy 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 disuibu- 
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 Gemady Lebedev said his 
group would receive the state's 38% stakes in 
S amaranefteg az, Krasnodarnefteg az, 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, 
Sarnaraneftegaz 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 oiltield in southwestern Siberia 
along with Yuganskneftegaz. Yuganskneftegaz pro- 
duced 32mt of oil last year. Kuybishevneft oil output 
for 1993 was 10.6mt. 

Russia's Kornineft 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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Washington, D.C. 20036 Fax: (202) 872-91 74 

UNITED STATES AGENCY FOR 
INTERNATIONAL DEVELOPMENT 

AMERICAN EMBASSY 

uukl 
v4agmm' 

Frank GlLLESPlE 
Senior Officer 

Alipasina 43, Phone: (387) 71 659 743 
Sarajevo (387) 71 659 969 
Fax: (387) 71 659 722 (387) 71 445 700 

A[ ALEXANDRIA INVEST, d.o.0. 

GEORGE M. DYKES 
Managing Director 

UNITED STATES AOENCY FOR - INTERNATIONAL DEVELOPMENT - (Bureau for Europe i3 New Independent States) 

Pamela Lane Baldwin 
Depury Direcror 

Envrronment. Energy and Urban Developmenl 

U . S  Depanrncnl  of  Sralc 
Washtngton. D C. 20523 
U S A  

T c l :  (202)  647-9134 
Fax- (202)  736-7498 

U.S. Trade and Development Agenc~ 

ANN G. LIEN 
Country Manager 

Central & Eastern Europe 

SA-16, Room 309 Tel. (703) 875-4357 
Washington, D.C. 20523-1 602 Fax. (703) 875-4009 

Richard Coleman 
Executive Associate 

521l VAUGHAN COURT W-. MAR- ID6(P 
~ O M O O U M ~ L % 6 * F A X N 0 1 ~ M M . O ( I U M ~  

Bartula Kasica 10 
10000 Zagreb, Croatia 

Telephone & FAX: 
385 (1) 781 -034 

rn STANLEY CONSULTANTS, INC. 

DAMJAN BENCIC 
COMMERCIAL SPECIALIST 

NEY NUWRERS : 
0 45 5 5  5 0 0  

AMERICAN EMBASSY 
F .  4 5 5 3 1 2 6  

ANDRIJE HEBRANGA 2 TEL. (385 1) 45 60 00 
ZAGREB, CROATIA FAX: (385 1 )  45 31 26 

@ IMG 
International Management Group 

Rob Stockdale MBE MSc CEng 
Head of Field Ofice 

U l i c a  Mehmedal i je  Tarabara 1 5 ,  7 2 0 0 0  Zenica,  B & H  
Tel lFax:  + 3 8 7  7 2  3 6  4 7 2 ,  4 1 2  2 8 7 ,  4 1 2  5 9 9  

Stanley Building 225 Iowa Ave. * Muscatine, IA 52761 
Tel: 3191264-6312 Fax: 3191264-6658 

Bennett D. Reischauer, P.E. 
Vice President 

Manager. Central Infrastructure Region 

Member of The Stanley Consultants Group 
IntematlOnal Consultants In Engmeer~ng. Architecture. Planning, and Management 

- -  . - - -- 

Consultants for 
Resources Evaluation 

VINOD K. SHRIVASTAVA 
President 

Suite 910 
1400 K Street, N.W. 
Washington, D.C. 20005 

Phone: (202) 789-4252 
Fa: (202) 789-0584 



ZUMRETA DELIC 
Assistant Engineer 

OFFICE: Room 501, lnternational Hotel, Zenica 
PTT Tel./Fax: (072) 37 600 

SATCOM Tel.: 00871 144 7624 
SATCOM Fax: 00871 144 7625 

Paul J. Monnory 
General Manager 

" Z a g r e p t a n k a  B ldg" ,  Savska  411X, 41000 Zagreb,  C roa t  
P h o n e :  +385  1  61  2 1  686  F a x :  + 3 8 5  1 6 1  1 0  7: 

Uni ted Method is t  Committee On Relief 

UMCOR 
Former Yugoslavia Programme 

DIRK VAN GORP 
Head Of Mission 

@ IMG 
International Management Grou 

Jacques Perreaux 
Electricity Coordinator 

Zenica. Gornji Vakuf, Sarajevo, Novi Travnik - Bosnia & Herzegov~na I "H id rog radn ja  B ldg" ,  Dobrovo l jaEka 19,  71000 Saralevo, B 8  Split (Podstrana] - Croatia 
TellFax: +387 71  657 476 

REPUBLIKA BOSNA I HERCEGOVINA 
Ministarshro vanjskih poslova 

Prod. dr Fahrudin SEBIC 

Priv . 
SARAJEV~ ,  
Fuada Midz~ca 19 
Tel. 663-468 

pomoCrvi~k ministra 

SARAJEVO hladimska 7 
Tel. 664-440 

@ IMG 
International Management Grob 

George Dykes 
Senior Adviser to the General Manager 

"ZagrepEanka B l d g " ,  Savska  41/X,  10000 Zagreb, C r o a t i  
P h o n e :  + 3 8 5  1 6 1  2 1  661  F a x :  + 3 8 5  1  61  1 0  7 2  

Public Enterprise Elekboprivreda of Bosnia and Herzegovina LTD Sarajevo 

Mr MUSTAFA C'EC'O 
Director 

'Elektrodistributija" Doboi 

Adre-: Office phone: 0721 23 85 1 
72000 Zenica 5 
h Sufvetvet.bega Babgi6a 6 Fax: 07U4105 60 

IMG - IBH f INTERNATIONAL MANAGEMENT GROUP 
%-& INFRASTRUCTURE FOR BOSNIA AND HERZEGOVINA 

Pierre Verstraelen M.SC 

Water 6 Sanitation Coordinator BH 

c/o UNSCS - "Hidrogadnja" building ZAGREPCANKA - Savska 411 X 
DobrovoIjatka 19 -71000 Sarajevo-B&H 41000  Zagreb - CROATIA 
PHONE: (385 1) 160-0111 exr. 7628 PHONE: (385 1) 621-661 
FAX: (385 1) 180-011/ ext. 7616 FAX: (385 1) 610-722 

SABAHETA SADIKOV~~' 

~ector of ~ivdo~rnent and studies 
Direction of Generotion 

@ IMG 
International Management Gror 

Mehmed ~ o ~ ~ i e  BSc CE 
Senior Technical Assistant 

I "Hidrogradnja Bldg", Hamdije KreSevljakoviCa 19, 71000 Sarajevo, BE 
$ TellFax: +387 71 657 476 



ETF S A R A J E V O  

I 
I 

Prof. SAllH ~ A R ~ A M O Y I ~ ,  Ph.0. 
Deportment of Elsttricol Engineering 

Sarajevo University 

Adress: 
71000 Sarajevo Offm~nrphonc r 3 7  71 b5 70 39 

E MidZiCa 366 Homcphonc, + 387 71 47  13 68 
Flc + 387 71 65 30 04 

v 
JP Elektropr ivreda BiH, Saqjevo 
Public Enterpr ise  fo r  Generation, 

krtnsmission and Distribution of Electric Power 

Elektroprenos - Sarajevo 1 Transmission and b m s f o m d t i o n  of Elechic Power 
M.S.EE MARKOV~C OGNJEN, B.Sc.EE 

Address: technical manager Phones 
71000 Saraiwo Office phones: 071/473-086 
Visonovo SetaliIte 20 6f2-520 
Sat/tel: 00.871-1517327 Fax: 658.146 
st/& 00.871-1517330  

. A 

Puhllc Enterprise Elektroprivreda of Bosnia dnd Herzegovina LTD Sarajevo 

ENVER KRESO 
Diredor 

Diredion of Generation 

Addm~q: Ofie  phone: 071152 39 68 
7 1000 S;mjevo.  
Vilwnovo lewliZte 20 Fu: 07 11 65 -,

ZWICI D R U S ~ E N O P R E D ~ "  mEDm.4 

RUDNICI UGWA - SREDWA BOS;IYA 
KAKANJ, Rudarska ulica bb. 

Fazfic! Ibrahim, dipt ecc. 
direkitor- -komercijdnih pos lova 

Kakanj 
St. Traupa 79 
te1.0721752 886 

SOUR aELEKTROPRIVREDA BiHn SARAJEVO 
RO TERMOELEKTRANA mK A K A N Ja 
72246 CATICI  Telex: 43147 YU TEKA 

SABANOVIC ENVER, ,dipl. mas. in%. 
glavnl jnzenler 

Stan: 
7. aprila br. 17 Visoko 
TeleEon: (071) 732-643 

Posao: 
Tel: RO (072) 751-124 

PublicEn~erprise Elektroprivreda of Bosnia and Herzegovina LTD Sarajevo 

FRANIO B O ~ U T A  
Director 

Diredion of Transmission and Operation of the Electric Power System 

A b c  Office phone: 0711 52 12 08 
71000 Sarajevo.  
Viltonovo PcZaUb 20 Far: 0711b5 3001 

I Public Enterprise Elektroprivredr of Bosnia and Herzegovina LTD Sarajevo 

OUBRAVU NIKOLI~ 
Diredw 

Direction of Saentific-Re~wcb Activity 
Office phons: 0711 52 63 % 

61 64 27 
Home phonc 0711 64 85 57 

Fax: 071165 3004 

qip 
Public Enterprise Elektroprivreda of Bosnia andHerzegovina LTD Sarajevo 

A ~ I F  HADROVI~ 
Head 

Consulting T e ~ n  

t ~ddmw: ofice &*e: 071152 2S 91 
71000 Sarajevo, ~ome phone: O'll/* $3 $5 
Vilmnovo ktrliW 20 . Fax: 07!/,4:$$ 

L - - -- --- -. -- -Jz+-e" ? 
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November 30, 1995 

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 9 

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 

11. EUROPEAN BANK FOR RECONSTRUCTION AND DEVELOPMENT 

1 .  Mr. Roy Knighton, Division Chief, Infrastructure and Environment 
Phone No: 01 1-441-71-338-7184 

2. Mr. Kramer and his boss, Mr. Covindassarny (Energy) 
Phone No: 01 1-44-171-338-6565 

111. CONTACTS IN THE FIELD 

1. Mr. Paul J. Monnory, General manager, IMG 
Phone No: 01 1-385-1-612-1686 
Fax No: 011-385-1-611-0722 



2. Mr. Xavier DeVictor, Executive Assistant to the General Manager, IMG 
Phone No: 01 1-385-1-612-1661 
Fax No: 01 1-385-1-61 1-0722 

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: 01 1-387-7 1-643-4651644-3 141491-3.33 

5. Mr. Neven Tomic, Ministry of Finance, Croation Section 
Phone No: 01 1-387-88-3 12-16813 12-169 

6. Mr. Zulfa Rahman, Ministry of Energy, Mining, and Industry (Croatia Section) 
Phone No: 01 1-387-88-3 12-1 89 

7. Mr. Samir Musovic, Assistant Minister 
Ministry of Trade 
Phone No: 01 1-387-71-444-3031654-418 
Fax No: 01 1-387-7 1-663-7 141654-418 

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: 01 1-385-21-5 13-544514-412 

3. Mr. Uros Hrkalovic, Vodoprivreda (Republicka Srpska) 
Phone No: 01 1-381-7 1-492-163 

4. Mr. Munever Imamovic, Ministry of Physical Planning, Natural Resources, 
and Environmental Protection 
Phone No: 01 1-387-7 1-663-548 

5. Mr. Marko Bozanovic, Minister of Agriculture, Forestry, and Water Resources 
Management 
Phone No: 01 1-387-88-3 12-1731312-1741312-175 



B. TELECOMMUNICATIONS SECTOR 

1. Mr. Koluder, Ministry of Transport and Communications, Federation of 
Bosnia and Herzegovina 
Phone No: 01 1-387-71-471-6301445-750 

2. Mr. Nedelj ko Lajic, Ministry of Transport and Telecommunications, 
Republicka Srpska 
Phone No: 01 1-381-71-783-713 

3. Mr. Kozulj, Ministry of Transport and Communications (Croation Section) 
Phone No: 01 1-387-88-3 10-05413 10-053 

4. Mr. Andersson, IMG Telecommunications Consultant 
Phone No: 01 1-385-1-612-1661 
Fax No: 01 1-385-1-61 1-0722 

C. ENERGY SECTOR 

1. All coal mining contacts should be identified through ODA 
Mr. Frank Price, ODA Tuzla 
Phone No: 011-387-75-821-5911821-413 

2. Mr. Hayden Barrat, IMG Zenica Office 
Phone No: 01 1-387-72-36-472 

3. Minister Smailbegovic and secretary General Gotovusa, Ministry of Industry 
and Energy, Federation of BH 
Phone No: 0 1 1-387-7 1-664-9421664-8471664-8 16 

4. Mr. Marinko Bosnjak, Minister of Energy, Mining and Industry, (Croation 
Section) 
Phone No: 01 1-387-88-910-016/910-017 

5. Mr. Tony James (ODA) 
Phone No: 01 1-387-71-444-106,107,108 
Fax No: 01 1-387-71-473-144 



6. District Heating Contacts (All ODA Offices) 

ODA Zagreb, Croatia 01 1-385-1-455-310 
ODA Split, Croatia 01 1-385-21-561-0231561-203 
ODA Tuzla, BH 01 1-387-75-821-5911821-413 
ODA Zenica, BH 01 1-387-72-37-6001415-235 

7. Mr. Edhem Bicakcic, Head of Elektorprivreda, BH 
Phone No: 01 1-387-71-472-418 

8. Mr. Mate Jurkovic, Head of Elektroprivreda, (Croation Section) 
Phone No: 01 1-387-88-3 14-714 

t 

9. Mr. Boro Bosic, Head of Elektroprivreda, Republika Srpska 
Phone No: 01 1-381-71-783-086 

9. Mr. Sancho Rarnhorst, International Rescue Committee (IRC), an U.S. NGO 
is working in a number of areas. . 

D. TRANSPORTATION 

1. Mr. Hajrudin Topic, BH Railway Company (ZBH) 
Phone No: 01 1-387-7 1-656-801 

2. Railway Company, (Croation Section) 
Phone No: 01 1-387-88-3 14-714 

3. Civil Airports: Sarajevo Airport, Mostar Aiiort  

4. ~ i l i t a i  ~irports:  Tuzla Airport, Banja Luka Airport, and Bihac Allport 

5. Port of Ploce Croatia (French are 1ooking.at - talk to French fm) 

6 .  Mr. Kozulj, Minister of Transport and Communications (Croation Section) 

7. Mr. Koluder, Minister of Transport and Communications (Federation of BH) 

8. Mr. Lajic, Minister of Transport and Communications, Republika Srpska 

9. ODA Emergency Engineering Unit. Mr. H.F. Spencer, 
ODA Engineering Programme Coordinator 




