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OBJECTIVEOBJECTIVE

ELABORATIONELABORATION
Croatian power system developmentCroatian power system development;;

PPreliminaryreliminary analysis of new interconnectionanalysis of new interconnectionss between Croatia and between Croatia and 
neighboring neighboring systemssystems; ; 

Croatian transmission system throughput for new interconnection Croatian transmission system throughput for new interconnection to Italyto Italy;;

RELATED WORKRELATED WORK
‘POSSIBILITIES FOR NEW CROATIAN INTERCONNECTIONS TO HUNGARY ‘POSSIBILITIES FOR NEW CROATIAN INTERCONNECTIONS TO HUNGARY 

AND ITALY’, AND ITALY’, EnergyEnergy Institute “Hrvoje Institute “Hrvoje PozarPozar”, 2000”, 2000
‘PRELIMINARY ANALYSIS OF CROATIAN TRANSMISSION SYSTEM ‘PRELIMINARY ANALYSIS OF CROATIAN TRANSMISSION SYSTEM 

THROUGHPUT FOR 500 MW OF DIRECT TRANSFER TO ITALY (SAVUDRIJATHROUGHPUT FOR 500 MW OF DIRECT TRANSFER TO ITALY (SAVUDRIJA--
PLANAIS)’, PLANAIS)’, EnergyEnergy Institute “Hrvoje Institute “Hrvoje PozarPozar”, 2003”, 2003
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Croatian power system Croatian power system characteristicscharacteristics andand interconnectioninterconnection possibilitiespossibilities
betweenbetween Croatia Croatia andand ItalyItaly
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INTRODUCTIONINTRODUCTION

CROATIAN POWER SECTOR ORGANIZATIONCROATIAN POWER SECTOR ORGANIZATION

TECHNICAL DATATECHNICAL DATA

CROATIAN POWER SYSTEM TECHNICAL DATACROATIAN POWER SYSTEM TECHNICAL DATA

SYSTEM DEVELOPMENTSYSTEM DEVELOPMENT

SHORT AND MIDSHORT AND MID--TERM DEVELOPMENT OF CROATIAN POWER SYSTEM TERM DEVELOPMENT OF CROATIAN POWER SYSTEM 

STUDY STUDY REREFFERED TO HRFFERED TO HR--ITA INTERCONNECTION ITA INTERCONNECTION 

THROUGHPUT CAPABILITIES OF CROATIAN TRANSMISSION NETWORK THROUGHPUT CAPABILITIES OF CROATIAN TRANSMISSION NETWORK 

CONCLUSIONS CONCLUSIONS 
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INTRODUCTIONINTRODUCTION

CROATIAN ENERGY SECTOR ORGANIZATIONCROATIAN ENERGY SECTOR ORGANIZATION

•• ENERGY DEVELOPMENT STRATEGYENERGY DEVELOPMENT STRATEGY -- 19981998

•• ENERGY SECTOR RESTRUCTURING CONCEPTENERGY SECTOR RESTRUCTURING CONCEPT -- 20002000

•• ENERGY LAW ENERGY LAW -- 20012001

•• CROATIAN ENERGY REGULATORY COUNCIL CROATIAN ENERGY REGULATORY COUNCIL -- 20012001

•• CROATIAN POWER COMPANY (HEP) UNBUNDLING CROATIAN POWER COMPANY (HEP) UNBUNDLING -- 20022002

•• ISO MODEL ISO MODEL -- 20032003

•• MARKET OPENING FOR CUSTOMERS MARKET OPENING FOR CUSTOMERS EEyearyear>40 >40 GWhGWh -- 20042004

EnergyEnergy Institute Institute ‘‘Hrvoje Hrvoje PozarPozar’’
Zagreb, CROATIAZagreb, CROATIA



Sinergy 2003 5

EnergyEnergy Institute Institute ‘‘Hrvoje Hrvoje PozarPozar’’
Zagreb, CROATIAZagreb, CROATIA

CROATIAN POWER SYSTEM TECHNICAL DATACROATIAN POWER SYSTEM TECHNICAL DATA
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POPULATIONPOPULATION -- 4.5 4.5 milmil..

AREAAREA -- 56 538 km56 538 km22

TOTAL DEMAND TOTAL DEMAND -- 14.8 14.8 TWhTWh (2002)(2002)

PEAK LOAD PEAK LOAD -- 2685 MW (2002)2685 MW (2002)

INSTALLED GENERATING CAPACITYINSTALLED GENERATING CAPACITY -- 4796 MW (650 MW 4796 MW (650 MW outout ofof HR)HR)

HYDRO POWER PLANTS CAPACITYHYDRO POWER PLANTS CAPACITY -- 43% 43% ofof installedinstalled capacitycapacity

IMPORTIMPORT -- 24% 24% ofof total total demanddemand (2002)(2002)
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CROATIAN TRANSMISSION SYSTEM CROATIAN TRANSMISSION SYSTEM --
interconnectionsinterconnections
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TRANSMISSION SYSTEM DEVELOPMENTTRANSMISSION SYSTEM DEVELOPMENT

134877465TOTAL

1318/HR-S&MN

46354635HR-SLO

48981512HR-B&H

26361318HR-HUN

TIIC (MVA); 2005TIIC (MVA); 2003Interconnection

Thermal ratings of total installed interconnection Thermal ratings of total installed interconnection ccapacitiesapacities, , TIICTIIC ((MVAMVA))
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WHAT IS DONE IN CROATIA FOR UCTE RECONNECTIONWHAT IS DONE IN CROATIA FOR UCTE RECONNECTION
Croatia Croatia managedmanaged andand selfself--financedfinanced reconstructionreconstruction ofof crucialcrucial infrastructuresinfrastructures::
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HR HR –– ITA INTERCONNECTION (1)ITA INTERCONNECTION (1)
REFERENCES:REFERENCES:

-- “TRANSIT POSSIBILITIES THROUGH CROATIAN TRANSMISSION “TRANSIT POSSIBILITIES THROUGH CROATIAN TRANSMISSION 

NETWORK IN SHORT AND MIDNETWORK IN SHORT AND MID--TERM PERIOD” TERM PERIOD” EnergyEnergy Institute Institute 

“Hrvoje “Hrvoje PozarPozar”, 2000, ”, 2000, studystudy commisionedcommisioned byby HEPHEP

-- “POSSIBILITIES FOR NEW CROATIAN INTERCONNECTIONS TO “POSSIBILITIES FOR NEW CROATIAN INTERCONNECTIONS TO 

HUNGARY AND ITALY”, HUNGARY AND ITALY”, EnergyEnergy Institute “Hrvoje Institute “Hrvoje PozarPozar”, 2000, ”, 2000, 

studystudy commisionedcommisioned byby HEPHEP

-- “PRELIMINARY ANALYSIS OF CROATIAN TRANSMISSION SYSTEM “PRELIMINARY ANALYSIS OF CROATIAN TRANSMISSION SYSTEM 

THROUGHPUT FOR 500 MW OF DIRECT TRANSFER TO ITALY THROUGHPUT FOR 500 MW OF DIRECT TRANSFER TO ITALY 

(SAVUDRIJA(SAVUDRIJA--PLANAIS)”,PLANAIS)”,EnergyEnergy Institute “Hrvoje Institute “Hrvoje PozarPozar”, 2003”, 2003
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HR HR –– ITA INTERCONNECTION (2)ITA INTERCONNECTION (2)

-- New SS Klana New SS Klana interpolatedinterpolated inin existingexisting interconnectioninterconnection lineline Melina Melina 

(HR) (HR) –– DivacaDivaca ((SloSlo))

-- AdditionalAdditional internalinternal 400 kV 400 kV lineline inin IstriaIstria (90 km), SS Pazin 400/110 (90 km), SS Pazin 400/110 

kV kV andand SS Savudrija 400 kV SS Savudrija 400 kV 

-- Submarine Submarine interconnectinginterconnecting cablecable HRHR--ITA Savudrija ITA Savudrija –– PlanaisPlanais DC DC oror

AC (35 km) AC (35 km) 
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HR HR –– ITA INTERCONNECTION (3)ITA INTERCONNECTION (3)
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STUDY RESULTS (1)STUDY RESULTS (1)

-- analyzed time horizon set to year 2005analyzed time horizon set to year 2005

-- studies performed using PTI PSS/E software packagestudies performed using PTI PSS/E software package

-- EuropeanEuropean power system modeled from Portugal to Greece power system modeled from Portugal to Greece 

-- two types of interconnection two types of interconnection SavudrijaSavudrija (HR) (HR) –– PlanaisPlanais (IT(ITAA) ) 

analyzed: DC and AC analyzed: DC and AC equippedequipped withwith phasephase--shiftshifteer r 
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STUDY RESULTS (2)STUDY RESULTS (2)

-- steady state analysissteady state analysis

-- 56 analyzed scenarios including transits to Italy from: 56 analyzed scenarios including transits to Italy from: 

Slovakia/Germany, Ukraine and BulgariaSlovakia/Germany, Ukraine and Bulgaria

-- maximummaximum possiblepossible transittransit SK/D SK/D –– ITA ITA duedue to to limitationlimitation inin CroatianCroatian

powerpower systemsystem set to 800 MW set to 800 MW –– 2400 MW2400 MW

-- maximalmaximal possiblepossible transittransit UKR UKR –– ITA ITA duedue to to limitationlimitation inin CroatianCroatian

systemsystem set to 400 MW set to 400 MW –– 1300 MW1300 MW
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STUDY RESULTS (3)STUDY RESULTS (3)

-- maximummaximum possiblepossible transittransit BG BG –– ITA ITA duedue to to limitationlimitation inin CroatianCroatian

systemsystem set to 300 MW set to 300 MW –– 1000 MW1000 MW

-- only 3 scenarios found restrictions in Croatian power system to only 3 scenarios found restrictions in Croatian power system to 

transit 500 MW to Italy through interconnection transit 500 MW to Italy through interconnection SavudrijaSavudrija –– PlanaisPlanais

-- shortshort--term planned investments in Croatian power system solveterm planned investments in Croatian power system solve
tthose restrictionshose restrictions
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STUDY RESULTS (4)STUDY RESULTS (4)

-- looploop flowsflows HRHR--ITAITA--SLOSLO--HR HR increasesincreases withwith increasingincreasing ofof SlovakiaSlovakia

//GermanyGermany -- ItalyItaly powerpower exchangeexchange

-- all results reall results refferedffered to Croatian powerto Croatian power system system capabilitiescapabilities neglectingneglecting 

influence on neighboring systemsinfluence on neighboring systems
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CONCLUSION CONCLUSION 
-- Croatian power system is able to support 500 MW transit from NorCroatian power system is able to support 500 MW transit from North/East th/East 

Europe to ItalyEurope to Italy

-- PreconditionPrecondition forfor HRHR--ITA interconnection is ITA interconnection is reinforcementreinforcement ofof ininternalternal

Croatian 400 kV network in Croatian 400 kV network in IstriaIstria region region 

-- Official Official shortshort--termterm plan plan ofof HEP network development HEP network development tilltill 2007 2007 does not does not 

include include mentionedmentioned investmentsinvestments

-- Legislative framework Legislative framework inin Croatia Croatia expectedexpected to to bebe completedcompleted withwith respectrespect to to 

merchant linesmerchant lines

-- Strong private initiativeStrong private initiative neededneeded
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FUTURE WORKFUTURE WORK

-- Clear Clear legislative legislative definitiondefinition ofof merchant lines merchant lines inin CroatianCroatian powerpower systemsystem
((Croatian Energy Regulatory AgencyCroatian Energy Regulatory Agency))

-- Detailed static and dynamic analysisDetailed static and dynamic analysis,, prepre--feasibility studyfeasibility study

-- DetailedDetailed financialfinancial analysisanalysis ofof HEP HEP positionposition

-- Investment planInvestment plan

-- CoCo--operation with neighboring system operators (operation with neighboring system operators (GRTN, GRTN, ELES)ELES)

-- AdditionalAdditional studystudy reportreport to to existingexisting one on HRone on HR--ITA submarine DC ITA submarine DC 
interconnectioninterconnection overover midmid AdriaticAdriatic Vir(HR)Vir(HR)--CandiaCandia(ITA) (ITA) publishedpublished byby
EnergyEnergy Institute HRVOJE POZAR Institute HRVOJE POZAR inin 20002000
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CONTACTCONTACT

-- www.eihp.hrwww.eihp.hr

-- dbajs@eidbajs@eihp.hrhp.hr
-- gmajstro@eihp.hgmajstro@eihp.hrr
-- ndizdar@eihp.hrndizdar@eihp.hr


