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INTRODUCTION

SEE: POLITICAL AND ECONOMICAL CHANGES

TRANSITION FROM STATE CONTROLLED TO MARKET ECONOMY

ENERGY COMMUNITY (Croatia, Bosnia and Herzegovina, Serbia, Montenegro,
Macedonia, Albania, Romania, Bulgaria, UNMIK)

ENERGY COMMUNITY TREATY (2005)

UNBUNDLING, RESTRUCTURING, TSO’S, REGULATION AGENCI ES,
PRIVATIZATION

TRANSMISSION INFRASTRUCTURE — TO SUPPORT MARKET ACTI VITIES
NEW POWER PLANTS CONNECTION
CROSS BORDER TRADING
SECURITY OF SUPPLY
ECONOMIC RATIONALIZATION
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SEE POWER SYSTEMS

DEVELOPMENT DIFFERENCES
BULGARIA, ROMANIA

CROATIA, B&H, SERBIA,
MONTENEGRO, UNMIK, FYROM

ALBANIA
750 kV, 400 kv, 220 kv, 110 kV
GENERATION MIX

HYDRO SOURCES

THERMAL SOURCES

NUCLEAR SOURCES
SMALL AMOUNT OF RENEWABLES

ELECTRICITY IMPORTERS (Albania,
Montenegro, Macedonia, Serbia, Croatia,
UNMIK)

ELECTRICITY EXPORTERS (Bulgaria,
Romania, Bosnia and Herzegovina)

ELECTRICITY CONSUMPTION
(5.5-50 TWh)

PEAK LOAD (1.3 GW — 7.5 GW)
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GENERATION MIX
Red — TPP and NPP
Blue — HPP

TRANSMISSION NETWORK
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BASIC DATA
GDP / C: 1740 USD
DEMAND / C: 1,66 kWh
DEMAND: 5,7 TWh
PEAK LOAD: 1254 MW

DOMINANTLY HYDRO
PRODUCTION

NOT DEVELOPED NETWORK
RADIAL LINES

SMALL INTERCONNECTION
CAPACITIES

ELECTRICITY REDUCTIONS

DEVELOPMENT PLAN
400 kV NETWORK

400 kV INTERCONNECTION LINES
(MN, UNMIK)

HVDC TO ITALY
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GENERATION MIX
Red — TPP and NPP
Blue — HPP

TRANSMISSION NETWORK
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BASIC DATA
GDP / C: 1852 USD
DEMAND / C: 2,19 kWh
DEMAND: 8,8 TWh
PEAK LOAD: 1800 MW

THERMAL AND HYDRO
PRODUCTION

TRANSMISSION NETWORK
LONGITUDINAL STRUCTURE
RADIAL FEEDING OF SOME AREAS
STRONG INTERCONNECTIONS

ELECTRICITY EXPORTS
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GENERATION MIX
Red — TPP and NPP
Blue — HPP

TRANSMISSION NETWORK

MAKO CIGRE, Ohrid, 7-9 October, 2007

BASIC DATA
GDP / C: 2130 USD
DEMAND / C: 5,44 kWh
DEMAND: 36,5 TWh
PEAK LOAD: 6468 MW

THERMAL, NUCLEAR AND HYDRO
PRODUCTION

TRANSMISSION NETWORK
400 kV AND 220 kV LOOPS

CONNECTION OF LARGE POWER
PLANTS

STRONG INTERCONNECTIONS

ELECTRICITY EXPORTS

DEVELOPMENT PLANS

NEW INTERCONNECTIONS 400 kv
(Macedonia, Greece, Turkey)
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GENERATION MIX BASIC DATA
Red - TPP and NPP GDP / C: 5350 USD
Blue — HPP

DEMAND / C: 3,33 kWh
DEMAND: 15,5 TWh
PEAK LOAD: 2760 MW

TRANSMISSION NETWORK

THERMAL AND HYDRO

PRODUCTION

TRANSMISSION NETWORK
400 kV LONGITUDINAL STRUCTURE
PARALLEL 220 kV LINES
STRONG INTERCONNECTIONS

ELECTRICITY IMPORTS

DEVELOPMENT PLANS

NEW INTERCONNECTIONS 400 kv
(Hungary, HVDC to Italy)
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GENERATION MIX
Red — TPP and NPP
Blue — HPP

TRANSMISSION NETWORK
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BASIC DATA
GDP /C: 1710 USD
DEMAND / C: 3,61 kWh
DEMAND: 7,2 TWh
PEAK LOAD: 1710 MW

THERMAL AND HYDRO
PRODUCTION

TRANSMISSION NETWORK
400 kV LOOP IN CENTRAL PART
UNDEVELOPED 220 kV NETWORK
STRONG INTERCONNECTIONS

ELECTRICITY IMPORTS

DEVELOPMENT PLANS

NEW INTERCONNECTIONS 400 kV
(Bulgaria, Albania, Greece, Serbia)



GENERATION MIX
Red — TPP and NPP
Blue — HPP

TRANSMISSION NETWORK
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BASIC DATA
GDP / C: 1910 USD (with Serbia)
DEMAND / C: 4,33 kWh (with Serbia)
DEMAND: 4,4 TWh
PEAK LOAD: 668 MW

THERMAL AND HYDRO
PRODUCTION

TRANSMISSION NETWORK
400 kV LONGITUDINAL STRUCTURE
PARALLEL 220 kV LINES
STRONG INTERCONNECTIONS

ELECTRICITY IMPORTS

DEVELOPMENT PLANS

NEW INTERCONNECTION 400 kV
(Albania)
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GENERATION MIX BASIC DATA
Red — TPP and NPP GDP / C: 2310 USD
Blue — HPP DEMAND / C: 2,30 kWh

DEMAND: 49,4 TWh
PEAK LOAD: 7542 MW

TRANSMISSION NETWORK

THERMAL, NUCLEAR AND HYDRO

PRODUCTION

TRANSMISSION NETWORK
750 kV, 400 KV, 220 kV

400 kV LOOP IN CENTRAL AND
SOUTHERN PART

STRONG INTERCONNECTIONS
ELECTRICITY EXPORTS

DEVELOPMENT PLANS

NEW INTERCONNECTIONS 400 kv
(Hungary, Serbia)
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GENERATION MIX BASIC DATA
Red — TPP and NPP GDP / C: 1910 USD (with Montenegro)
Blue — HPP DEMAND / C: 4,33 kWh (with MN)

DEMAND: 34,4 TWh
PEAK LOAD: 6067 MW

TRANSMISSION NETWORK THERMAL AND HYDRO

PRODUCTION

TRANSMISSION NETWORK
400 kV LOOP IN CENTRAL PART

CONNECTION OF LARGE PP’S ON 400
kV

WELL DEVELOPED 220 kV NETWORK
STRONG INTERCONNECTIONS

ELECTRICITY IMPORTS

DEVELOPMENT PLANS

NEW INTERCONNECTIONS 400 kv
(Macedonia, Romania, Hungary)




Country HPP NPP TPP

(MW] (MW] (MW]
Albania 1445 0 119
Bulgaria 2863 3760 6566
Hoegouma | 23%0 0 1012
Croatia 2063 338 1589
Mazg(i)nia 440 0 943
Moldova 60 0 970
Serbia 2831 0 5524
Montenegro 649 0 210
Romania 5970 655 9775
UNMIK 0 35 1478

TOTAL 18711 4753 29086

52550 MW
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THERMAL CAPACITIES
OLD TECHNOLOGY
HIGH GENERATION PRICES

NUCLEAR CAPACITIES
ROMANIA (CERNAVODA)
BULGARIA (KOZLODUY, BELENE)

HYDRO CAPACITIES
RUN OF RIVER
STORAGE
PUMPED STORAGE
SMALL HPP’s

LACK OF PRODUCTION
CAPACITIES
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STRONG INTERCONNECTIONS
2 LINES 750 kV
21 LINES 400 kV
16 LINES 220 kV

INTERNAL BOTTLENECKS
220 kV AND 110 kV LINES
TRANSFORMER STATIONS

NTC VALUES
SECURITY ISSUES
CROSS BORDER TARIFFS
SMALL VALUES TODAY

LARGER BULK
POWER EXCHANGES ARE
POSSIBLE
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RESIDENTIAL PRICE (2004)

3,8 USc/kWh (Bulgaria)

10 9 USc/kWh (Romania)

6,4 USc/kWh (average)
8-
6| PRICE DIFFERENCES
sehWh - ] STATE REGULATION
SOCIAL ASPECTS
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APPROPRIATE MARKET DESIGN

COORDINATION BETWEEN TSO’'S

REGIONAL GRID CODE

COORDINATION IN PLANNING

DEVELOPED MARKET —
PRIVATE INVESTORS ATTRACTION

NETWORK REINFORCEMENTS IF
NECESSARY



Countr Power plants
y <2010. 2010.>
Albania TPP Vlore 100 MW -
HPP Mostarsko Blato 62 MW HPP Glavati evo
Bosnia and Herzegovina HPP Dabar
HPP Srbinje
HPP Buk Bijela
Bulgaria - NPP Belene (2x1000 MW)
KTPP Sisak 250 MW TPP Plomin 3 500 MW
KTPP Osijek 250 MW HPP Drenje
Croatia TPPTO Zagreb 100 MW HPP Ombla
HPP LeS e
HPP Podsused
. HPP Vrben
Macedonia HPP Raven
HPP Komarnica
Montenegro HPP Kostanica
HPP Andrijevo
HPP Zlatica
Romania NPP ernavoda 2 690 MW NPP ernavoda 3 690 MW
Serbia TPP Kolubara 700 MW TPP Kolubara 2 700 MW
TPP Kosovo 500 MW TPP Kosovo 2 500 MW
UNMIK TPP Kosovo 3 500 MW

TPP Kosovo 4 300 MW
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GIS

PRODUCTION FACILITIES
CONSTRUCTION PLAN

TRANSMISSION NETWORK ANALYSIS

NEW POWER PLANTS
TPP’s (COAL, GAS, NUCLEAR)
HPP’s
RENEWABLES

REHABILITATION OF EXISTING
FACILITIES

2010 - NPP Cernavoda 2 (RO), TPP
Kolubara 1 (S), TPP Kosovo (UNMIK)

2015 - NPP Cernavoda 3 (RO), TPP
Kolubara 2 (S), TPP Kosovo 2, TPP
Kosovo 3, TPP Kosovo 4 (UNMIK),
CCGT 2x300 MW and CCGT 500 MW
(CRO)



UCTE

2010 2015 candidates
- 750 kV line

- 400 kV line
= 220 kV line

Romania

Bulgaria  yarsas
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NEW INTERCONNECTION
PROJECTS
DIFFERENT STATUS

PROJECTS HAVE TO BE
EVALUATED FROM REGIONAL
POINT OF VIEW

INTERNAL REINFORCEMENTS
OVERHEAD LINES
TRANSFORMER STATIONS

TRANSMISSION RENOVATION

INVESTMENTS IN CONTROL
SYSTEMS AND
TELECOMMUNICATION
NETWORKS
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Till 2010

OHL 400 kV Stip (MK) - Chervena Mogila (BU) — 146 km

OHL 400 kV Podgorica 2 (ME) - Kashar (AL) — 144 km

OHL 400 kV Kashar (AL) - Durres (AL) — 20 km

OHL 400 kV Bitola 2 (MK) - Florina (GR) — 38 km

OHL 400 kV N.Santa (GR) - Babaeski (TR) — 180 km

OHL 400 kV Nis-Leskovac-Vranje (RS) - Skopje 1 (MK) — 95 km

OHL 2x400 kV Bekescsaba (HU) - Nadab (RO) - 54 km

OHL 2x400 kV Okroglo (SI) - Udine (IT) — 113 km

OHL 400 kV Sajovanka (HU) - Rimavska Sobota (SK) — 40 km

2010 - 2015

OHL 400 kV Kashar(AL) - Kosovo B (UNMIK) — 240 km

OHL 400 kV N.Santa (GR) - Maritsa Istok 1 (BU) — 180 km

OHL 2x400 kV Ernestinovo (HR) - Pecs (HU) — 87 km

OHL 400 kV Hevitz (HU) - Cirkovce (SI) — 162 km

OHL 400 kV Novi Sad (RS) - Timisoara (RO) — 128 km

OHL 400 kV Bitola 2 (MK) - Elbasan (AL) — 125 km

HVDC 500 MW Durres (AL) - Foggia (1)

HVDC 1000 MW Konjsko (HR) - Candia (IT)
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GENERATION INVESTMENT STUDY

TRANSMISSION NETWORK OPERATION UNDER
GENERATORS MARKET ENGAGEMENT

DIFFERENT HYDROLOGICAL CONDITIONS, LOADS,
SYSTEM BALANCES

PSS/E

STUDY (Evaluation of Investments in Transmission Network to
Sustain Generation and Market Development in SEE,
EKC, EIHP, expected finalization October 2007)

PLANNING CRITERIA (Transmisison Network Investment
Criteria, EIHP, EKC, March 2007)

NO CLEAR ADVANTAGE OF ANY TRANSMISSION
INTERCONNECTION CANDIDATE FROM REGIONAL
POINT OF VIEW



MAKO CIGRE, Ohrid, 7-9 October, 2007

CONGESTIONS MAY APPEAR IN ROMANIA, SERBIA AND ALBAN A
BOTTLENECKS IN INTERNAL NETWORKS

INTERCONNECTION LINES ARE NOT CONGESTED
NUMBER OF INSECURE OPERATING CONDITIONS MUCH HIGHER IN 2015 THAN IN 2010
THE MAJORITY OF INSECURE STATES MAY BE SOLVED BY RE -DISPATCHING ACTIONS OR NETWORK SECTIONING
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ENERGY MARKET IN SEE UNDER
DEVELOPMENT

UNBUNDLING, RESTRUCTURING AND
PRIVATIZATION

REGULATORY AGENCIES,
TRANSMISSION SYSTEM OPERATORS

INTERNAL NETWORK
REINFORCEMENTS, NETWORK
RENOVATION, CONTROL SYSTEMS,
TELECOMMUNICATION NETWORK

ADOPTION OF COMMON STANDARDS,
RULES AND PROCEDURES

NO ADVANTAGE OF ANY
INTERCONNECTION CANDIDATE
FROM REGIONAL PERSPECTIVE

EXPECTED CONGESTIONS IN SERBIA,
ROMANIA AND ALBANIA
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