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Viktor Levi,
Jovan Nahman, Du{ko Nedi}

Modelovanje sigurnosti u studijama
pouzdanosti elektroenergetskog sistema

Deo I: Teorijske postavke metodologije

Stru~ni rad
UDK: 621.3.02

Rezime:

Problemu modelovanja sigurnosti u okviru procene adekvatnosti je posve}eno dosta pa`nje pri prora~u-
nu pouzdanosti elektroenergetskog sistema. Glavni problem je razvoj upro{}ene ali dovoljno ta~ne procedu-
re, koja bi obuhvatila sve najva`nije vremenski zavisne doga|aje na takav na~in, da je ra~unarsko vreme po-
trebno za prora~une prihvatljivo. U ovom radu je prikazana teorijska postavka predlo`ene metodologije, ko-
jom su obuhva}eni delovanje za{titnih i automatskih upravlja~kih ure|aja, lokalne kao i centralizovane dis-
pe~erske akcije. Tranzijentna stabilnost, promena frekvencije u okviru primarne regulacije, havarijski i
normalni nivoi termi~ke za{tite dalekovoda, sekundarna regulacija frekvencije, rotacija preoptere}enja, kao i
ekonomski dispe~ing su osnovni koraci razvijene metodologije. Ona se mo`e direktno ugraditi u hibridni mo-
del za procenu pouzdanosti razli~itih radnih re`ima elektroenergetskog sistema.

Klju~ne re~i: sigurnost, adekvatnost, tranzijentni procesi, optimizacija sistema, procena pouzdanosti

Abstract

INCORPORATION OF SECURITY ASPECTS INTO STUDIES
OF BULK POWER SYSTEM RELIABILITY
Part I: Theoretical aspects

Incorporation of security aspects into the adequacy evaluation has been a subject of considerable atten-
tion in the field of bulk power system reliability. The major problem is development of a simplified but suffi-
ciently accurate procedure, which would encompass the most important time dependent factors in such a way
that computation burden is acceptable. This paper presents conceptual development of the proposed appro-
ach that takes into account activation of protection and automatic controls, local actions of operators, as well
as centralized decisions of system operators. Transient stability, frequency variation during governor con-
trol, emergency and normal levels of line thermal protection, automatic generation control, overload rotation
and economic dispatching are the main points of the developed procedure. It can be directly incorporated into
the hybrid model for reliability evaluation of different operating states.

Key words: security, adequacy, transient performance, system optimization, reliability evaluation

Vanredni profesor dr Viktor Levi, – Fakultet tehni~kih nauka, Institut za energetiku i elektroniku, 21000 Novi Sad, Fru{kogorska 11,
Prof. dr Jovan Nahman – Elektrotehni~ki fakultet, 11000 Beograd, Bulevar revolucija 73
Mr Du{ko Nedi}, – “EPS” JP “Elektrovojvodina”, 21000 Novi Sad, Bulevar oslobo|enja 100,
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Du{ko Nedi},
Jovan Nahman, Viktor Levi

Modelovanje sigurnosti u studijama
pouzdanosti elektroenergetskog sistema

Deo II: Ra~unarska procedura
i rezultati prora~una

Stru~ni rad
UDK: 621.3.02

Rezime:

U ovom radu je opisana ra~unarska procedura sa odgovaraju}im rezultatima simulacija predlo`ene
metodologije kojom se vr{i modelovanje sigurnosti u studijama pouzdanosti elektroenergetskog sistema.
Metodologija obuhvata nekoliko nezavisnih celina koje se odnose na tranzijentnu stabilnost, primarnu
regulaciju aktivnih snaga i frekvencije, sekundarnu regulaciju aktivnih snaga i frekvencije, preraspodelu
preoptere}enja po granama i ekonomski dispe~ing. Celokupna metodologija je testirana na IEEE primeru
elektroenergetskog sistema od 39 ~vorova. Rezultati simulacija za ovaj test sistem pokazuju da tradicionalna
analiza pouzdanosti daje suvi{e optimisti~ne rezultate, u pore|enju sa predlo`enom metodologijom.

Klju~ne re~i: sigurnost, procena pouzdanosti, ra~unarska procedura,  rezultati simulacija.

Abstract:

INCORPORATION OF SECURITY ASPECTS INTO STUDIES
OF BULK POWER SYSTEM RELIABILITY
Part II: Computation procedure and simulation results

This paper presents the computation procedure and simulation results of the proposed methodology for
modeling security within reliability evaluation of power systems. The methodology encompasses several inde-
pendent entities, such as transient stability, primary real power-frequency control, automatic generation con-
trol, overload rotation and economic dispatching. The overall procedure is tested on the 39-node IEEE sys-
tem. Simulation results for the test system have shown that traditional steady-state reliability evaluation gives
too optimistic results, when compared to the proposed time dependent methodology.

Key words: security, reliability evaluation, computation procedure, simulation results.

Mr Du{ko Nedi} – “EPS” JP “Elektrovojvodina”, 21000 Novi Sad, Bulevar oslobo|enja 100,
Vanredni profesor dr Viktor Levi – Fakultet tehni~kih nauka, Institut za energetiku i elektroniku, 21000 Novi Sad, Fru{kogorska 11,
Prof. dr Jovan Nahman – Elektrotehni~ki fakultet, 11000 Beograd, Bulevar revolucije 73
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Petar Vukelja,
Mitko Vu~ini}, Radomir Naumov

Preneti prenaponi kroz blok transformatore
pri atmosferskom pra`njenju

Pregledni rad
UDK: 621.3.015.3

Rezime:

U radu su prezentirani rezultati eksperimentalnih istra`ivanja prenetih prenapona kroz osam blok
transformatora u SR Jugoslaviji, koja je izvr{io Institut “N. Tesla”. Rezultati eksperimentalnih istra`ivanja
poslu`ili su za analizu za{tite od prenapona izolacije ni`enaponskog namotaja blok transformatora i izolacije
namotaja statora generatora.

Klju~ne re~i: preneti prenapon, transformator, izolacija, generator

Abstract:

OVERVOLTAGES TRANSFERRED THROUGH GENERATOR
TRANSFORMERS AT LIGHTNING DISCHARGES

The paper presents the results of experimental investigations of transferred surge overvoltages through
eight generator transformers in FR Yugoslavia, performed by the Institute "Nikola Tesla". Results of experi-
mental investigations are used to analyse the overvoltage protection of a generator transformer lower-volta-
ge winding and the insulation of a generator armature winding.

Key-words: transferred overvoltage, transformer, insulation, generator

Dr Petar Vukelja, dipl. ing., Mitko Vu~ini}, dipl. ing., Radomir Naumov, dipl. ing.
– Elektrotehni~ki institut “Nikola Tesla”, 11000 Beograd, Koste Glavini}a 8a
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Milenko \uri}, Veselin Ili}

Numeri~ki algoritam
za detekciju me|unamotajnih kvarova

sa elektri~nim lukom u monofaznim
energetskim transformatorima

Stru~ni rad
UDK: 621.314.212

Rezime:

U ovom radu je opisan numeri~ki algoritam za detekciju me|unamotajnih kvarova sa elektri~nim lukom i od-
re|ivanje mjesta kvara izme|u primara i sekundara monofaznog transformatora zasnovanog na linearnim
elektromagnetnim jedna~inama transformatora. Elektri~ni luk u transformatoru je modelovan povorkom
pravouganih impulsa. Nepoznati parametri modela: amplituda napona elektri~nog luka i relativni polo`aj
mjesta me|unamotajnog kvara odre|uju se metodom najmanje kvadratne gre{ke. Algoritam je testiran simu-
lacijama, na digitalnom kompjuteru PC-586, me|unamotajnih kratkih spojeva sa elektri~nim lukom.

Klju~ne rije~i: Transformator, amplituda napona luka, relativni polo`aj mjesta me|unamotajnog kvara

Abstract:

ARC INTERCOILS FAULTS DETECTION IN SINGLE-PHASE POWER TRANSFORMERS

The paper deals with numerical algorithm for arc intercoils faults detection and its location in sin-
gle-phase power transformers, based on linear equation of power transformer. The electric arc on the fault
place is modelled by means of rectangular impulses. The unknown model parameters: the arc voltage ampli-
tude and relative fault position are determined using Least Error Squares Techique. The algorithm is tested by
numerical simulations of intercoils short circuit with the electric arc, using PC-586.

Key words: power transformer, arc voltage amplitude, relative position of the intercoil fault location

Prof. dr Milenko \uri}, Elektrotehni~ki fakultet, 11000 Beograd, Bulevar revolucije 73
Mr Veselin Ili}, dipl. ing. el., Elektroprivreda Crne Gore A.D. – “Elektroprenos” TS 220/110/35 kV/kV/kV, 84205 Mojkovac
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Miomir Sen}ani},
Ljubiša ^i~kari}, Dejan Hrvi}

Primena termografskih kontrola
u dijagnostici stanja elektro i

termoenergetske opreme u postrojenjima
Pregledni rad

UDK: 621.362.1

Rezime:

U radu je prikazana primenjena termografija koja je kod nas od samog po~etka uvodena kao redovna i
sistematska kontrola opreme u našim elektro i termoenergetskim postrojenjima. Navedeni su rezultati
dobijeni na osnovu termografskih kontrola za protekli period, kao i iskustva iz prakse ste~ena primenom ove
metode u oblasti primenjene termografije. Pored zaklju~aka koji su proistekli na osnovu višegodišnjih
ispitivanja dat je predlog i metodologija za naredni period sa mogu}im proširenjem primene termografskih
kontrola u ovoj oblasti.

Klju~ne re~i: termografija/termovizija/toplo mesto/pregrevanje/termogram

Abstract:

APLICATION OF THERMOGRAPHIC INSPECTION IN MONITORING
OF ELECTRICAL AND THERMO POWER EQUIPMENT IN SUBSTATIONS

The paper presents application of thermography as a regular and systematic method of electrical power
station equipment inspection. The results are based on our successive thermograpic exploration during last
thirty years. Our expirience in this field initiates the further development and enlargement of thermography
appliance. There are given specific examples and directions of the future use in practice.

Keywords: Thermography/thermovision/hot spot/overheating/thermogram

Miomir Sen}ani}, dipl.ing., Ljubiša ~i~kari}, dipl.ing., Dejan Hrvi}, dipl.ing. –
Elektrotehni~ki institut “Nikola Tesla”, 11000 Beograd, Koste Glavini}a 8a
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Milo Mrki}

Prilog optimizaciji radnih re`ima
reverzibilnih hidroelektrana

Pregledni rad
UDK: 621.311.214

Rezime:

Razvoj izgradnje elektroenergetskih izvora u budu}nosti u na{oj Republici, radi zadovoljenja rastu}ih
potreba u elektri~noj energiji i snazi bi}e, u osnovnom, zasnovan na daljem kori{}enju raspolo`ivog
hidroenergetskog potencijala. U uslovima kada u strukturi energetskog potencijala jedne dr`ave (u
konkretnom slu~aju SRJ dominira u~e{}e termoenergetskog potencijala kao i u uslovima kada u strukturi
potro{nje elektri~ne energije ima znatnog udjela varijabilna energija, stalno je aktuelno razmatranje
tehno-ekonomskih mogu}nosti izgradnje novih kapaciteta za proizvodnju varijabilne energije.

U ovom radu razmatraju se neki aspekti projektovanja i eksploatacije reverzibilnih hidroelektrana
(RHE) sa ciljem izbora optimalnog njihovog polo`aja i re`ima rada uklju~ivanjem u dati elektroenergetski
sistem.

Klju~ne re~i: reverzibilne hidroelektrane, reverzibilni hidroagregat, pumpnoakumulaciona energija

Abstract:

CONTRIBUTION TO THE OPTIMIZATION OF OPERATING REGIMES
OF REVERSIBLE HYDRO POWER PLANTS

The development of the construction of electric power sources in our Republic, for the purpose of meeting
the growing electric energy and power needs in the future, will be primarily based on further utilization of the
available hydro potential. Under conditions where the share of the thermal potential dominates in the energy
potential structure of a country (concretely Federal Republic of Yugoslavia), as well as under the conditions
where the variable energy has a considerable share in the power consumption structure, the consideration of
technical and economic possibilities of construction of new capacities for variable energy production is per-
manently current. This paper deals with some aspects of design and operation of reversible hydro power
plants (RHPP) with a purpose of selecting the optimal position and operating by connection thereat into the
electric power system.

Key words: reversible hydro power plants, reversible hydro generator set, pumped-storage energy

Prof. dr Milo Mrki}, Ma{inski fakultet, 81000 Podgorica, Cetinjski put bb
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Ilija Stevanovi},
Zoran ]iri}, Jasna Dragosavac, Du{an Arnautovi}

Rekonstrukcija
sistema pobude generatora

u Vlasinskim hidroelektranama
Stru~ni rad

UDK: 621.3.072; 621.316.7; 625.55

Rezime:

Savremeni elektronski regulatori pobude osim osnovne funkcije, odr`anja nivoa napona generatora,
imaju realizovane i dodatne funkcije koje doprinose kvalitetnijem i ekonomi~nijem radu sinhronih
generatora. S obzirom na visoku cenu savremenih stati~kih sistema pobude, prilikom rekonstrukcije sistema
pobude generatora male snage, pokazalo se veoma isplativim re{enje kod koga se zadr`ava budilica, pri ~emu
se regulacija struje u njenom pobudnom namotaju vr{i brzim stati~kim regulatorom.

U ovom radu je prikazana koncepcija i opisan na~in rada regulatora pobude koji su ugra|eni u
Vlasinskim hidroelektranama. Dat je opis funkcija pojedinih komponenata regulatora u procesu regulacije
pobude sinhronog generatora i pregled komponenti zna~ajnih za normalno funkcionisanje samog ure|aja.
Na osnovu stati~kih i dinami~kih karakteristika regulatora pobude i sistema regulacije odre|uje se kvalitet
regulacije sa ovim regulatorom.

Klju~ne  re~i:  regulacija napona, regulacija struje, automatski i rezervni regulator pobude,
stati~ke i dinami~ke karakteristike.

Abstract:

RECONSTRUCTION OF EXCITATION SYSTEMS FOR GENERATORS
AT VLASINA HYDROPOWER PLANTS

Modern voltage regulators employed on synchronous machines have the capability to do much more than
just regulate machine terminal voltage to the present level. These voltage regulators employ limiting and pro-
tective devices which are designed to enhance performance and reliability. Considering the very high price of
the static excitation systems, it is economical for systems with DC generator-commutator exciter separately
excited with noncontinuously acting rheostatic regulator to substitute this rheostatic regulator with the static
amplifier.

The conception and principles of operation of automatic voltage regulator that is implemented at the
Vlasina hydropower plants are presented in this paper. A review of components of the device and their func-
tions is also given. Dynamic performances of the excitation system are illustrated in several dynamic and
transient characteristics of the generator.

Key words: voltage regulation, current regulation, automatic and reserve voltage regulator, dynamic
and transient characteristics.

Mr Ilija Stevanovi}, dipl. ing., Zoran ]iri}, dipl. ing., Jasna Dragosavac, dipl. ing., dr Du{an Arnautovi}, dipl. ing.,

– Elektrotehni~ki institut “Nikola Tesla”, 11000 Beograd, Koste Glavini}a 8a
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Miloje Kosti}

Ocena ta~nosti
i izbor formula za prora~un gubitaka

u elektri~nim mre`ama

Stru~ni rad
UDK: 621.3.017

Rezime:

U radu je ispitana ta~nost najpoznatijih formula, koje se pojavljuju u savremenoj literaturi, za prora~un
gubitaka energije zavisnih od optere}enja mre`e, na primeru zna~ajne klase dijagrama trajanja optere}enja
realizovanih po paraboli~nim zakonima.

Za izabrano podru~je i grafike, prora~unate su vrednosti faktora optere}enja (m) i faktora gubitaka ener-
gije (J). Na osnovu ta~nih vrednosti (J) i odgovaraju}ih vrednosti izra~unatih po ispitivanim izrazima odre-
|ene su vrednosti greške. Dobijeni rezultati su, delom, o~ekivani. U velikom podru~ju realnih grafika, iznad
prave ravnomerne raspodele trajanja optere}enja, najboje rezultate daju dve poznate formule: a) formula
Bulera i Vudroa iz anglosaksonske literature i b) formula Kezevi~a u literaturi na ruskom jeziku.

Novost je da navedene formule daju rezultate sa velikom greškom (6¸20%) za grafike ispod pomenute
prave kada bolje rezultate daje poznata formula Jungea.

Klju~ne re~i: prora~un gubitaka, faktor gubitaka, procena ta~nosti formula

Abstract:

ACCURACY AND SELECTION OF FORMULAE FOR CALCULATION OF LOSSES
IN POWER NETWORKS

The paper tests the accuracy of the best known formulae in modern literature for the calculation of energy
losses (expression according to Jung, two expressions from Anglo-Saxon literature, formula for the relative
loss duration, Buller and Woodrow formula, and the expression based on normal distribution laws) that de-
pend on the network load, on a series of significant classes of parabolic (laws) load duration diagrams.

The values of load factor (m) and the loss factors (J) are calculated for the chosen diagrams and ran-
ge. Errors are determined on the basis of accurate values of J and the corresponding values calculating
from the given expression. Some of the results confirmed our expectations. In a large part of the diagrams
above the line of uniform load duration distribution, best results are obtained with the two best known
formulae: a) the Buller and Woordrow formula from Anglo-Saxon literature and b) the Kezevich formula
in Russian literature.

The fact that these formulae give a large error (6¸20 %) for diagrams below the above mentioned li-
ne is a novelty. In these cases, better results are obtained with the well known Jung formula.

Keywords: Loss Calculation, Loss Factor, Evaluation of the Accuracy of Formulae

Dr Miloje Kosti}, dipl. ing., – Elektrotehni~ki institut “Nikola Tesla”, 11000 Beograd, Koste Glavini}a 8a
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Dobrivoje Stojanovi},  Lidija Korunovi}

Analiza uticaja tipa optere}enja
na prora~un distributivnih mre`a

Stru~ni rad
UDK: 621. 311.1

Rezime:

U radu je izvr{ena ra~unarska simulacija re`ima srednjenaponskih radijalnih distributivnih mre`a za
razli~ite tipove optere}enja potro{a~a. Poseban akcenat je stavljen na rezultate prora~una napona, tokova
snaga i gubitaka u mre`i. Pored toga, u radu je ispitivan uticaj regulacije napona na prilike u mre`i. Karakte-
risti~ne veli~ine su prikazane u trodimenzionalnoj formi. Rezultati prora~una su ilustrovani na standardnoj
IEEE test mre`i.

Klju~ne re~i: distributivne mre`e, tokovi snaga, gubici snage

Abstract:

THE  ANALYSIS  OF  LOAD  TYPES  INFLUENCE  ON  DISTRIBUTION
NETWORK  CALCULATION  RESULTS

Computer simulation of radial distribution network conditions is implemented in this paper for different
load types. The influence of different load types on calculation results of voltages, load flow and power losses
is especially researched. AVR influence on network condition is examined also. Characteristic values are
shown in three-dimensional form. Calculation results are illustrated on standard IEEE test network

Key words: distribution networks, power flow, power losses

Ovaj rad je pro{irena verzija rada sa prvog Jugoslovenskog savetovanja JUKO CIRED o elektrodistributivnim mre`ama,
odr`anog na Zlatiboru 1998. godine

Prof. dr Dobrivoje Stojanovi}, dipl. ing., Lidija Korunovi}, dipl. ing. – Elektronski fakultet, 18000 Ni{, Beogradska 14
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Dinko Kne`evi},
Predrag Lazi}, Branislav Mikovi}, Aleksandra Rosi}

Solidifikacija
~vrstih otpada sa TE-TO “Kolubara-B”

Pregledni rad
UDK: 622.6; 621.311.22; 574; 504.7

Rezime:

Na najnovijoj srpskoj termoelektrani “Kolubara-B” sistem transporta i deponovanja pepela i šljake još
nije definisan. Uz termoelektranu bi}e izgra|eno i postrojenje za odsumporavanje dimnih gasova. U takvoj si-
tuaciji pojavljuje se, pored pepela i šljake, i gips. Oni }e se deponovati na slobodnom prostoru površinskog
kopa “Tamnava – Zapadno polje”. Tehnologija transporta i deponovanja bi}e definisana na bazi istra`iva-
nja, ~iji rezultati su prikazani u ovom radu.

Klju~ne re~i: TE-TO “Kolubara-B”, pepeo, šljaka, gips, kre~, solidifikacija

Abstract:

SOLID WASTES SOLIDIFICATION FROM TPP “KOLUBARA-B”

On the newest Serbian thermal power plant “Kolubara-B” a system for transport and disposal of ash and
bottom ash has not been defined yet. The plant for flue gas desulphurisation will be built before the thermal power
plant “Kolubara-B” start-off. In that situation there are three solid waste materials: ash, bottom ash and gypsum.
Its disposal will be in free area of open pit mine “Kolubara-Zapadno polje”. The technology of transport and dis-
posal will be defined on the basis of investigation, the results of which are presented in this paper.

Key words: TPP “Kolubara-B”, ash, bottom ash, gypsum, lime, solidification

Docent dr Dinko Kne`evi}, asistent mr Predrag Lazi}; stru~ni saradnik Branislav Mikovi}, dipl. ing., asistent mr Aleksandra Rosi},
– Rudarsko-geološki fakultet, 11000 Beograd, \ušina 7
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Du{an Marjanov

Mogu}nost primene GPS
u elektroprivredi

Pregledni rad
UDK: 621.398; 681.116

Rezime:

U ovom radu se daje kratak opis satelitskog sistema za navigaciju i distribuciju jedinstvenog vremena -
GPS, njegov razvoj, opis nekoliko razli~itih tehnika kojima se pove}ava ta~nost ovog sistema kao i
mogu}nosti primene ovog sistema u elektroprivredi.

Klju~ne re~i: GPS, diferencijalni GPS, kinemati~ki GPS u realnom vremenu, WGS 84, distribucija jedinstvenog vremena,
GIS, mre`e za paketski prenos podataka, SCADA

Abstract:

POSSIBILITY OF GPS USAGE IN THE ELECTRIC POWER INDUSTRY

This article gives a brief overview of the navigational satelite timing and ranging - global positioning sys-
tem (GPS), its development, description of few different ways for increasing its accuracy and possibility of its
application in the electric power industry.

Key words:  NAVSTAR, GPS, differential GPS, real-time kinematics GPS, WGS 84, united time distribution,
GIS, packet data transfer networks, SCADA

Du{an Marjanov, dipl. ing., “EPS” - JP “Elektrovojvodina” – 21000 Novi Sad, Bulevar oslobo|enja 100
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Branislav A. Bo{kovi}

Ostvarenje elektroenergetskog
bilansa Savezne Republike Jugoslavije

i funkcionisanje jugoslovenskog
elektroenergetskog sistema u 1999. godini

Pregledni rad
UDK: 621.3.05

Rezime:

U prvom dijelu rada daje se kra}i osvrt na proizvodne, prenosne i distribucione kapacitete
elektroprivreda udru`enih u Zajednicu jugoslovenske elektroprivrede, a ~iji elektroenergetski sistemi
predstavljaju elektroenergetski sistem Savezne Republike Jugoslavije.

Drugi dio rada sadr`i karakteristi~ne slu~ajeve, vezane za rad i ostvarenje dela energetskog bilansa SRJ
u 1999. godini, koji se odnosi na ostvarenje elektroenergetskog bilansa u SRJ kao {to su: proizvodnja i
potro{nja elektri~ne energije, me|usobna razmjena elektri~ne energije - izme|u elektroprivreda, uvoz - izvoz
elektri~ne energije, regulacija, akumulacije za hidroelektrane, proizvodnja uglja, otkrivka uglja, deponija
uglja za termoelektrane, i upore|ivanje ovih veli~ina sa ostvarenjem u 1999. godini.

Klju~ne rije~i: Elektroenergetski bilans Savezne Republike Jugoslavije, proizvodni, prenosni i distribucioni
kapaciteti elektroenergetskog sistema Savezne Republike Jugoslavije

Abstract:

THE REALIZATION OF THE POWER BALANCE OF THE FEDERAL REPUBLIC OF YUGOSLAVIA
AND THE FUNCTIONING OF THE ELECTRIC POWER SYSTEM OF FRY IN 1999

In the first part, the paper gives a short review of the power generating plants, transmission and distribu-
tion capacities of power utilities associated into the Union of Yugoslav Electric Power Industry, their electric
power system, forming the electric power system of the Federal Republic of Yugoslavia.

The second part of the paper includes distinctive cases in connection with the functioning and realization
of the Energy Balance of FRY in 1999, referring to the electric power realization of the balance in FRY, en-
compassing the electric power production and consumption, republican electric power interchange, exports -
-imports, regulation, hydro reservoirs, coal production, coal overburden layers removal, coal deposits for
thermal power plants , with a review of the realization in 1999.

Key words: electric power balance of the Federal Republic of Yugoslavia, production, transmission and distribution
capacities of the electric power system of the Federal Republic of Yugoslavia
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