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1. INTRODUCTION

According to the SECI (South East Europe Coopezdtiitiative) Agenda Committee conclusions,
the Project Group on “Development of Interconnecttiaf Electric power Systems of SECI
Countries for Better Integration to European Systears established. The Republic of Macedonia
was nominated as host country and coordinator ®fRtoject Group. The SECI Project Group,
during the preparation phase, held five meetingshath, the main aspects of common interest for
the cooperation of the power systems in the regiere discussed. Five (5) issues were agreed
upon as having priority for further developmente$é are briefly described as:

1. Rehabilitation of the existing electricity lines and substations in Bosnia and Herzegovina and
Croatia in order to reconnect the south wing of UCPTE

Extensive technical and feasibility studies foramstruction of the 400 kV network in Bosnia and
Herzegovina (repair of Mostar 3 and Mostar 4 - 280/kV transformer substations) and in Croatia
(Ernestinovo S/S and connected lines) have alrbadwn carried out. Funding of these projects has
been completed through the IFI's (B&H) and inter@abatian funds (CRO) and construction is
scheduled for completion by end of 2003 or begigrih2004.

2. Feasbility and Technical Study for east-west corridor in the high voltage transmission systems
of the southeast European countries, including issues related to the interconnection of the
region to the Turkish power grid

The purposes of this proposed Study are:

» To carry out the feasibility of the constructionraw interconnection lines between power
systems in the region, including power system akéw.

 To examine the possibility of parallel and synclmaes operation of the Turkish power
system with the interconnected Electric Power sysite the Balkans. This regards the
compliance with UCTE requirements taking into cdesation the existing tie-line between
Turkey and Bulgaria and the prospective tie-linevMeen Turkey and Greece.

* To identify all technical costs involved in the @ and construction of the new line, and
evaluate the possibilities for the improvementha dperation of this Interconnection, after
the connection of a new electric power system.

3. Investigation of economic and technical advantages of the integrated operation of the
interconnected Balkan Electric Power Systems

The purposes of this proposed Study are:

» Evaluation of the economical advantages of thegnated operation of the generation
systems of the interconnected Balkan power systakisg into consideration the different
structures of the load profiles, production capesijt hydro scheduling, etc. and the
expected changes in the electric sector.
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* Analyses of operational practices using a realisticironment provided by a close to real-
time dispatchers training facility. In a regime exfhanced transactions in the area, close
cooperation and exchange of information betweenoterating personnel in the control
centers in the area is foreseen as necessary.

4. Tele-information system for the connection of the dispatching centres of the power systems in
the region in order to improve the cooperation, electricity exchange and opening of the
electricity market

5. Sudy to define a revitalization methodology for high-voltage lines and transformer substations
by identifying priority criteria

1.1. Background

Recent economic and political changes in East EBaogountries have created the conditions for
closer cooperation within Europe. The electrisiggtor represents a very important area due to the
possible beneficial effects of power systems irdenection such as installed capacity, reserve and
operational cost savings, mutual assistance, et¢hé consequence of the further extension of the
UCTE Interconnection, electric power systems oft Esrmany and CENTREL (Poland, Hungary,
Czech Republic and Slovakia) have already joinedUCTE. The development of the European
power networks and the establishment of the Europgarnal electricity market will contribute to
the improvement of the electricity trade to andrirtihe EU.

The analyses already done on the subject of thsilpliges for bulk power transits in the Balkan
area show that some bottlenecks for the exchangegd quantities of electrical energy do exist.

1.2. Power Systems Status and Interconnection

Power Systems of the SECI countries have a diffest&ius concerning the UCTE membership:
some of them are members of the UCTE (Slovenia,aizro B&H, FR Yugoslavia, R. of
Macedonia and Greece); Bulgaria and Romania aadvuanced process for full UCTE membership
and Turkey has made the application and startegribeedure. Hungary, through CENTREL, has
become a member of UCTE.

On the other side, as a result of the war actwitteex-Yugoslavia, very important points in the
high voltage network in the region were damaged leange been out of operation for many years.
They are: Mostar Substation 400 kV with connectie@sl that caused the interruption of the
Adriatic line; and Ernestinovo Substation 400 k\Mfwconnected lines that caused interruption of
the North ex-Yugoslavian power corridor. As a restiie southeast UCTE wing was separated
from the main European interconnected grid. Inrttean time, UCTE members from the southeast
island (Greece, Macedonia, Serbia, Montenegro anidgb B&H) was interconnected and work in
parallel synchronous operation mode with BulgdRamania and Albania. At the moment there is
only one Turkish interconnection line with the @ygiand it is being used for exchange of power, in
an island mode operation only. The second Interecthon line, 400 kV between Bulgaria and
Turkey, is under construction and a new 400 kVredenection line between Greece and Turkey is
under study.
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1.3. Related Initiatives in the Region

The European Commission project “Balkan Energyrbaenection Task Force” was established in
1997, and is one of the background documents ferSECI Project Group activities. In the
framework of this Task Force, the Inventory of ential interconnections in the Balkan region
was described. The aim of the project was to helpuee the efficiency and coordination of
electricity, oil and gas interconnection investmieitiatives in the Balkan region.

The Stability Pact Program for the countries of tiegion was established to develop the
coordinated policy for the SEE regional developmemd many power infrastructure studies and
potential investments were identified and fundsigésl.

In parallel with the SECI Project Group activitibe Study for Regional Electricity Market (REM)
was initiated in 1999, under the EC sponsorshigeBan this Study, the two Memorandums were
signed by the Energy Ministers in the region, fbe tdevelopment of the REM. With the
establishment of the SEEERF in June 2002 and tweM@U signed by the relevant ministers, the
REM process is reestablished under the strong ishigeof the EC and with support of the donors
community.

The Project Group has in mind all of these acteitithe necessity for cooperation without
duplication and to develop the products which cob&l used for investment implementation
decisions.

1.4. Project Identification and Preparation

Looking for the possibilities for realization ofetprojects from the SECI common interest list and
in correlation with the other regional initiativabe Regional Transmission Planning Project was
identified and initiated with the main sponsorsbfdJSAID, Energy and Infrastructure Bureau for
Europe and Eurasia, headed by Dr. Robert Ichord.

This Project was initiated based on a SECI Pragactup common interest list of studies and the
interest of the Power Utilities in the region. Ahet aspect was the necessity for better regional
evaluation of the possible investments throughStability Pact. In this regard, one of the goals of
this project is to evaluate the regional benefitgshe proposed new investments in the power
interconnections in the region.

USAID, as the main sponsor, contracted CMS Enengtheé USA as lead consultant and Project
Managers. The Consultant with ESM as coordinatar \aith the participation and supervision of
USAID and the Ministry of Economy of the Republit Mdacedonia reviewed the existing TORs
and drafted the Memorandum of Understanding andkVi’tain. They also assessed the interest of
the potential participating utilities, prior theaging the project.

The formal Organizational Meeting was held in Skopp March 8 and 7, 2001. During this
meeting the MoU was adopted and signed by theggaatits and the Work Plan was reviewed and
adopted. In this Project the following countriesig@anies are involved: Albania — KESH; Bosnia
and Herzegovina — ZEKC, EPBiH, EPRS, EPHZHB; BulgarNEK; Croatia — HEP; Macedonia
— ESM; Greece — PPC/HSTO; Hungary — MVM; Romanidranselectrica; Turkey — TEAS,;
Yugoslavia, Serbia — EPS, Montenegro, EPCG.
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1.5. SECI Regional Electricity Interconnection PlanningStudy

This report includes a summary of the study methamg findings and conclusions as well as all
detailed data tables. The study looked at theoredisystem Base Case for 2005 with only
projected 2005 winter peak loads plus long ternmtre@ted exchanges, but without any incremental
transits and without any of the 12 proposed newraunnections installed. Then the region was
modeled by adding each of the 12 proposed newc@ections, one at a time, and subjecting it
to each of 8 bulk power transit scenarios. Dataefich scenario was collected to measure the
impact of each proposed new line on Power Flowssses and the lines ability to increase
Maximum Exchanges (Transits) across the regiongusia security (n-1) criteria.

The performance of this study was made possibléhbyhard work of the electric transmission
planning experts in the participating SECI memlmmnpanies. These experts participated in PSS/E
training programs conducted by PTI and funded byAlDSto learn the details of operating the
software in order to perform studies in Power Fland Steady State Analysis, Optimum Power
Flow and Dynamic Simulations. They then conventedional data to the PSS/E format and
submitted the data for use in the constructionr@ pegional transmission planning model. This
model was distributed to all participants for thewn use and was used by a special team of
experts to perform this study.

A special team of experts was formed as a subgodugyorking Group #1 for the purpose of
defining the technical terms of the studies andhimg the PSS/E software to obtain study results.
This group took the name Interconnection Study Taskup (ISTG), attending meetings on many
occasions in order to plan the studies and solelenieal problems that continually arose. They
divided the modeling tasks among them and each mempérsonally ran several hundreds of
planning scenarios. In addition, the ISTG meminivgled the duties of final report preparation
between them and are the authors of this finalrtieahreport.
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2. STARTING CONDITIONS

2.1. Prerequisites and Assumptions

The time frame for the completion of the study wasto be year 2005 and the winter and summer
peak loads are considered. The two base scendribge observed year 2005 were analyzed with
assumptions that the region is synchronously iotarected to UCTE with and without Turkey.

As a result of the war activities in ex-Yugoslawary important points in the high voltage network
in the region were damaged and have been out ohtpe for many years. Those points are:
(1) Mostar Substation 400 kV with connected lineet ttaused the interruption of the Adriatic line
and (2) Ernestinovo Substation 400 kV with conngdilees that caused interruption of the North
ex-Yugoslavian power corridor. As a result, theteeast UCTE wing was separated from the main
European interconnected grid. In the mean time, BEGiembers from the southeast island
(Greece, Macedonia, Serbia, Montenegro and paiB&f) were interconnected and work in
parallel synchronous operation mode with BulgdRamania and Albania. At this moment there is
only one Turkish interconnection line with the @githe 400 kV OHL Maritsa 3 — Babaeski and it
is being used for exchange of power in an islandemaperation only. The second Interconnection
line 400 kV between Bulgaria and Turkey (Maritsaél&mitabat) is under construction and a new
400 kV interconnection line between Greece and &wik under study. The list of the existing
interconnection lines in the region with their coaeristics is presented in the table 2.1.3.

The separated UCTE zone will be reconnected torthia UCTE Interconnection trough repaired
substations Mostar and Ernestinovo (400 kV Adriatid north Croatia/Serbia corridors), existing
interconnection Subotica (YUG) — Sandorfalva (HUd optionally interconnection of Romania
with CENTREL trough Burshtin Island (UKR). The in#ince of connection of the huge power
system of Turkey on regional power flows and itsiauzs effects have been considered and
compared, especially taking into account the optibat Turkey could be very strongly
interconnected with the new line to Greece. UCTEergonnection is modeled with adequate
equivalents in the border region in Hungary and/&hia.

The power systems of the SECI countries have vat@TE membership statuses:

* Slovenia, Croatia, B&H, Serbia, Montenegro, Macedoand Greece are currently
members of UCTE;

* Bulgaria and Romania are in the advanced procedalf&JCTE membership;
» Turkey has made the application and the proceduragproval is in progress;
* Hungary, through CENTREL, is a member;

* Albania is not a member and, while no official pges has begun, some recent discussions
have taken place to find an official UCTE solution.

The regional model deals mostly with 400 kV, 220 &w 150 kV network and some companies
also implemented lower voltage levels in their mede.g. modelling power plants). The influence
of the 110 kV network in most of the power systenas taken into account through injections
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(loads) in the adjacent nodes of the higher voltaggvork (400 kV or 220 kV). The network of
voltage level 150 kV was modeled within the powgstem of Greece and the European and
Anadolian part of Turkey. The rest of the Turkisbmgr system is modeled using the 400 kV
network.

Since the base voltages for the Bulgarian and $hrkystem were different, the models of these
two systems were connected using the ideal tramgfiar (virtual) whose impedance parameters
were zero (both resistance and reactance wereateg)eConnection of the Turkish power system
with its European part of network is shown in figur.

Figure 1: Interconnection lines with their parametes of the European part of Turkish Electric Power §stem

90 km, 3Bundle 954 MCM

ALIBEYKOY

HAMITABAT TPP

BABAESK S/S HABIPLER

88k,
' ‘?B“H(I/L 9
© 954 17
Cm
IKITELLI
UNIMAR TPP

Each interconnection line is assigned an X nodaemiddle of the line, which divides it into two
equal parts. All X nodes belong to one area (whwm®e is BORD and number is 99) and the
losses on the tie lines are assigned to the camelspg power systems.

Voltage levels, with the upper and lower limits dise the study, are presented in the table 2.1.1.

Table 2.1.1. Defined limits for voltage levels

Defined voltage levels

400kV 220kV 150kV 110kV Generator

min max min max min max min max| min ma

kv 380 420 198 242 135 165 99 124
p.u. 0,95 1,05 0,90 1,10 0,9( 1,1p 0,90 1,15 0,95 051
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Since the 120 kV network of the power system of ¢gtarg is modeled using equivalent lines, the
reactive power flows on some network elements dugontingency analysis are not realistic.
Therefore, the overloads of the power lines 220Dkhamenti — Martonvasar and Martonvasar —
Oroszlany were ignored in the studies.

The overload limits in the vicinity of the 220 k\¢de Bajina Basta are 110%, but since most of the
overloads are avoidable in real conditions (all roydower plants on the river basin Drina are
engaged with the maximum capacity), this overloaabdion was ignored in the studies.

Some overloads discovered during contingency aisalysome parts of the Albanian system (220
kV loop Tirana — Durres — Fier — Elbasan) are neiglk since they also appear in the base case and
can be controlled by the engagement of certainrgéing units.

The overloads on the 220 kV line Buchuresti Sudiardeni that appear in all investigated regimes
in the Romanian power system are also neglectext shrey are not realistic (110 kV network of
the Romanian power system eliminates those ovesjoad

Table 2.1.2 contains electrical parameters ofitles|of different types.

Table 2.1.2. Electrical parameters for OHL per phae and kilometer

*Type of conductor A - B C
ACSR ACSR |CARDIN| ACSR
N (AlFe) (AlFe) AL (AlFe)
Positive sequence
2x490 mm2 X490 | 3x400 1 354 o
mm2 mm2

Series resistance /km per phase] | 0.0294 0.058 0.0207 0.08
Series reactance (fm per phase]| 0.341 0.427 0.2824 0.436

Charging susceptance US[km per phase]| 3.371 2.67 4.056 2.6
Rated current [A] 1920 960 2292 790
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Table 2.1.3. List of existing interconnection linef the region of South East Europe with their chaacteristics

length
|interconnection line Interconnected |Voltage Conductors Transfer km
countries level Type Size Number | Capacity
(kV) (mm2) per phase| (MVA) | Ito border [border to Il total

arna-Isaccea BG-RO 750 ACSR 300 5 2390 150 85 235
Albertirsa-Zapado Ukrainska* H-UA 750 ACSR 400 5 5360 268 254 522
Isaccea-Pivden Noukrainska* RO-UA 750 ACSR 400 5 5360 5 395 400
Elbasan-Kardia AL-GR 400 ACSR 500 2 1309 120 75 196
Mostar4-Konjsko B&H-HR 400 ACSR 490 2 1318 41 69 110
Ugljevik-Ernestinovo B&H-HR 400 ACSR 490 2 1318 39 53 92
Blagoevgrad-Thessaloniki BG-GR 400 ACSR 500 2 1309 72 103 175
Dobruja-Molavaskja* BG-MOLD 400 ACSR 400 3 1715 80 207 287
Kozlodui-Tintareni (double) BG-RO 400 ACSR 500/300 213 2490 14 102 116
Sofia-Nis BG-SER 400 ACSR 500 2 1330 37 86 123
Maritsa Istok-Babeski BG-TU 400 ACSR 500 2 1309 50 77 127
Zerjavinec-Heviz HR-HU 400 ACSR 490 2 1318 99 69 168
Dubrovo-Thessaloniki FYROM-GR 400 ACSR 490 2 1330 55 60 115
Skopje-Kosovo B FYROM-SER | 400 ACSR 490 2 1330 36 68 104
[Arachtos-Galatina HYDC* GR-IT 400 HVDC 500 / / 163
Gyor-Wien Sud (double) H-A 400 ACSR 500 2 2563 59 63 122
Podgorica-Trebinje MN-B&H 400 ACSR 490 2 1330 60 21 81
lArad-Sandorfalva RO-H 400 ACSR 450/500 2 1212 5 52 57
Portile de Fier-Djerdap RO-SER 400 ACSR 967 2 1330 1 2 3
Rosiori-Mukachevo RO-UA 400 ACSR 450 2 1212 39 36 75
S. Mitrovica-Ernestinovo** SER-HR 400 ACSR 490 2 1330 41 52 93
Subotica-Sandorfalva SER-H 400 ACSR 490 2 1330 27 21 48
Maribor-Keinchtal SLO-A 400 ACSR 490 2 1330 26 37 63
Maribor-Keinchtal SLO-A 400 ACSR 490 2 1330 26 37 63
Divaca-Meline SLO-HR 400 ACSR 490 2 1318 41 26 66
Krsko-Tumbri SLO-HR 400 ACSR 490 2 1318 16 32 48
Krsko-Tumbri SLO-HR 400 ACSR 490 2 1318 16 32 48
Divaca-Redipuglia SLO-I 400 ACSR 490 2 1330 39 10 49
Mukachevo-Sajoszeged UA-H 400 ACSR 400 2 1386 8 142 150

.Dejes-Podgorica AL-MN 220 ACSR 360 1 301 47 21 68
Fierze-Prizren AL-SER 220 ACSR 360 1 301 26 45 71
Gradacac-Djakovo B&H-HR 220 ACSR 360 1 300 19 27 46
[Jajce2-Mraclin B&H-HR 220 ACSR 360 1 300 138 66 204
Mostar4-Zakucac B&H-HR 220 ACSR 360 1 300 49 50 99
Prijedor2-Medjuric B&H-HR 220 ACSR 360 1 300 34 32 66
[TE Tuzla-Djakovo B&H-HR 220 ACSR 360 1 300 65 27 92
Sarajevo20-HE Piva B&H-MN 220 ACSR 490 2/1 366 61 23 84
[Trebinje-HE Perucica B&H-MN 220 ACSR 360 1 301 20 42 63

isegrad-Pozega B&H-SER 220 ACSR 360 1 301 18 51 69
Zerjavinec-Cirkovce HR-SLO 220 ACSR 360 1 300 19 51 70
Skopje-Kosovo A FYROM-SER 220 ACSR 360 1 301 18 65 82
Skopje-Kosovo A FYROM-SER 220 ACSR 360 1 301 18 65 82
Gyor-Wien Sud H-A 220 ACSR 360 1 305 59 63 122
Gyor-Neusied| H-A 220 ACSR 360 1 305 55 27 82
Podlog-Obersielach SLO-A 220 ACSR 490 1 366 46 20 65
Divaca-Pehlin SLO-HR 220 ACSR 490 1 350 47 6 53
Divaca-Padriciano SLO-I 220 ACSR 490 1 366 10 2 11
Mukachevo-Kisvarda UA-H 220 ACSR 400 1 308 54 10 64
Mukachevo-Tiszalok UA-H 220 ACSR 400 1 308 97 35 132
*not in model

**damaged
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2.2. Power Balance

All power systems in the region were modeled aarxad systems, with no net imports or exports,

except for those systems that presently have leng import/export contracts spanning beyond
2005 as follows:

» Slovenia has the obligation to export 316 MW to&ie (Croatia has 50% ownership of the
NPP Krsko) and that causes the electric power systeSlovenia to be unbalanced. It is
assumed that this unbalance would be covered finenditection of the rest of UCTE.

* The power system of Hungary is unbalanced in botinmnser and winter regimes. It is
assumed in the study that the energy for covehmgyunbalance is from the direction of the
rest of CENTREL (UCTE).

* The export from Ukraine to the UCTE countries v realized from the Burshtin Island.
This is modelled as an export from Ukraine to Huggansidering the network topology.

* The long-term contract between Turkey and Bulgarianodelled as 700 MW export from
Bulgaria to Turkey in summer and winter.

WINTER 2005

without Turkey
MW MW
AREA INTERCHANGE rrov\To | ALB] BUL|BIH| UCTE|CRO|HUN| GRE| MKD| UKR]ROM| SLO| YUG| CENT
ALB 0 ALB
BUL 0 BUL
BIH 0 BIH
UCTE 316 UCTE 316
CRO -316 CRO -316
HUN -525 HUN -250 -275
GRE 0 GRE
MKD 0 MKD
UKR 250 UKR 250
ROM 0 ROM
SLO 0 SLO -316 | 316
YUG 0 YUG
CENT 275 CENT 275

|:| one half of the power produced in NPP Krsko

|:| Long term contract
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MW

ALB

FROM\TO

BUL

BIH{UCTE| CRO

HUN

GRE

MKD

UKR

ROM

SLO

TUR

YUG

CENT

ALB

BUL

700

BIH

UCTE

316

CRO

-316

HUN

-250

-275

GRE

MKD

UKR

250

ROM

SLO

-316 | 316

TUR

-700

YUG

CENT

275

WINTER 2005
withTurkey
MW
AREA INTERCHANGE
ALB 0
BUL 700
BIH 0
UCTE 316
CRO -316
HUN -525
GRE 0
MKD 0
UKR 250
ROM 0
SLO 0
TUR -700
YUG 0
CENT 275
SUMMER 2005
without Turkey
MW
AREA INTERCHANGE
ALB 0
BUL 0
BIH 0
UCTE 0
CRO -316
HUN -600
GRE 0
MKD 0
UKR 250
ROM 0
SLO 316
YUG 0
CENT 350
SUMMER 2005
withTurkey
MW
AREA INTERCHANGE
ALB 0
BUL 700
BIH 0
UCTE 0
CRO -316
HUN -600
GRE 0
MKD 0
UKR 250
ROM 0
SLO 316
TUR -700
YUG 0
CENT 350

-
—

MW

one half of the power produced in NPP Krsko

Long term contract

FROM\TO

ALB

BUL

BIH{UCTE]C

RO

HUN

GRE

MKD

UKR

ROM

SLO

YUG

CENT

ALB

BUL

BIH

UCTE

CRO

-316

HUN

-250

-350

GRE

MKD

UKR

250

ROM

SLO

316

YUG

CENT

350

/=
—

MW

one half of the power produced in NPP Krsko

Long term contract

FROM\ TO

ALB

BUL

BIH{UCTE|CRO

HUN

GRE

MKD

UKR

ROM

SLO

TUR

YUG

CENT

ALB

BUL

700

BIH

UCTE

CRO

-316

HUN

-250

-350

GRE

MKD

UKR

250

ROM

SLO

316

TUR

-700

YUG

CENT

350

/|
—

one half of the power produced in NPP Krsko

Long term contract

10
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2.3. Power System Data

11
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&gy Balance
Year 2000 Year 2005
. Annual ' Annual Energy Summer . Winter Peak
Electric Power Energy. Summer Pealj Winter Peak Energy' Growth Summer Peak Peak Winter Peak Growth
System of Consumption MW MW Consumption % MW Growth MW %
GWh GWh %
Albania 5738.931 85B 127 7368 5]12 1000 311 1350 2.26
EP BIH 3410 490 704 3974 311 550 2.34 760 154
ERS 3000 390 690 3500 3.13 430 1.97 760 1.95
EP HZHB 2786.4 325 485 3230.4 3.00 382 3.28 597 4.24
BIH 9196.4 120% 187P 10704.4 3Jo8 1362 2.48 2117 241
Bulgaria 363071 3850 704B 41284 260 4370 4.09 8090 2.74
Croatia 13836.] 155p 2641 17700 505 3171 3.5¢
Macedonia 6620 799 119 7365 2.16 1015 5101 1489 1.50
Romania 45520 5850 734b 53070 32 7390 478 8900 3.91
Turkey 128274 1811p 19390 195470 8179 28b60 D.84 31010 9.85
Serbia 325671 4400 659B 32970 0p5 -100.00 6p43 0.77
Montenegro 3835 49] 664 4316 2.39 -100J00 449 2.44

12
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ELECTRIC POWER SYSTEM OF ALBANIA

BASIC DATA
Population* Area Capital Currenc Electricity | consumption*
Mil km2 y kWhicap.| _ Gwh
3.37 28748 Tirana $=Lek 144.5 | Euro=Lek 133.1 1214 5432
* for year 2001
Electricity consumption= Electricity gross consumption
Hydro and Thermal Production
PRODUCTION 2%
2001
Hydro power plants 3545
Thermal power plants 137
96%
B Hydro power plants B Thermal power plants
Installed capacity
INSTALLED CAPACITIES MW
2001
Hydro power plants 1457 1
Thermal power plants 172 ool
TOTAL 1629
15501
1500
1450
1400
CONSUMPTION
2001 E o 1
GWh 5432

O Hydro power plants B Thermal po

CAPACITIES OF THE TRANSMISSION AND DISTRIBUTION NETWORKS

2001
Voltage level Instal_lgd Length of lthe
kv) capacities overhead lines
(MVA) and cables (km)
750 -
400 600
220 1400
150 -
110 -
35 -
10 -
0.4 -
(750+400+220)only -
Electric energy exchange
2000
1800 +
1600
1400
ELECTRIC ENERGY EXCHANGE — 1200 1
(GWh) 2001 = 1000 1
Saldo 1751 © g0 |
Import 1816
Export 65 600 1
400 1
200 A
O .

Import Export
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ELECTRIC POWER SYSTEM OF BIH

BASIC DATA
Population* Area Capital Electricity | consumption*
Mil km2 Currency kWhicap.|  Gwh
4.2 51233 Sarajevo $=KM 2.263 | Euro=KM 2.084 1788 9804
* for year 2001

Electricity consumption= Electricity gross consumption

PRODUCTION GWh
2001
Hydro power plants 2392
Thermal power plants 5637
INSTALLED CAPACITIES MW
2001
Hydro Power plants 2072
Thermal Power plants 1790
TOTAL 3862

CONSUMPTION

| 2001 |
|cwh [ 9804 ]

Hydro and Thermal Production

30%

70%

B Hydro power plants B Thermal power plants

Installed capacity

4000

3500+

3000

2500

2000+

1500+

1000+

500+

2001

O Hydro Power plants B Thermal Power plants

CAPACITIES OF THE TRANSMISSION AND DISTRIBUTION NETWORKS

2001
Installed Length of the
Voltage level " N
) capacities | overhead lines and
(MVA) cables (km)
750 - -
400 4200 742
220 1800 1219
150 - -
110 4042 3390
35 - -
10 - -
0.4 - -
(750+400+220)only

14
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ELECTRIC POWER SYSTEM OF REPUBLIC OF SRPSKA

PRODUCTION 2001GWh Hydro and Thermal Production
Hydro power plants 2554
Thermal power plants 2048
44%
56%
B Hydro power plants B Thermal power plants
Installed capacity
INSTALLED CAPACITIES MW
2001
Hydro Power plants* 820 1400
Thermal Power plants 555
1200+
TOTAL 1375 1000
800+
600+
400+
200+
0
CONSUMPTION 2001
2001 |
GWh | 3237 | D Hydro Power plants* W Thermal Power plants
CAPACITIES OF THE TRANSMISSION AND DISTRIBUTION NETWORKS
2001
Installed Length of the
Voltage level . I
(V) capacities overhead lines
(MVA) and cables (km)
750 - -
400 2000 474
220 600 315
150 - -
110 1360 1606
iz - . Electric energy exchange
04 - - 4000
(750+400+220)only - -
3500
ELECTRIC ENERGY EXCHANGE 3000 1
(GWh) 2001 < 25001
Saldo 2822 5 2000 1
Import 602 ~ 1500
Export 3424 1000
500
oL

Import Export
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ELECTRIC POWER SYSTEM OF EPHZHB

PRODUCTION GWh
2001
Hydro power plants 1639
Thermal power plants 0
INSTALLED CAPACITIES MW
2001
Hydro Power plants 1079
Thermal Power plants
TOTAL all BiH
TOTAL 1079
CONSUMPTION
2001
GWh 3067

CAPACITIES OF THE TRANSMISSION AND DISTRIBUTION NETWORKS

2001
Installed Length of the
Voltage level " h
(kv) capacities overhead lines
(MVA) and cables (km)
750 - -
400 1100 89
220 150 358
150 - -
110 630 453
35 130 511
10 750 3036
0.4 - 8697
(750+400+220)only -
ELECTRIC ENERGY EXCHANGE
(GWh) 2001
Saldo -1428
Import 1475
Export 47

Hydro and Thermal Production

0%

100%

B Hydro power plants B Thermal power plants

Installed capacity

1200+
1000+
800+
600+

400+

200+

2001

O Hydro Power plants B Thermal Power plants

Electric energy exchange

1600
1400 A

1200

1000 A
800

(GWh)

600 -

400 A
200

Import Export
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ELECTRIC POWER SYSTEM OF EPBIH

Hydro and Thermal Production

PRODUCTION GWh
2001
Hydro power plants 1527 0
Thermal power plants 3589 30%
70%
B Hydro power plants B Thermal power plants
Installed capacity
INSTALLED CAPACITIES MW
2001
Hydro Power plants 493 -
Thermal Power plants 1235 1800
TOTAL all BiH 1600
TOTAL 1728 1400+
1200+
1000+
800+
600+
400+
200+
CONSUMPTION 0
2001 2001
GWh 3500

OHydro Power plants B Thermal Power plants OTOTAL all BiH

CAPACITIES OF THE TRANSMISSION AND DISTRIBUTION NETWORKS

2001
Installed Length of the
Voltage level - h
(k) capacities overhead lines
(MVA) and cables (km)
750 - -
400 1100 179
220 1050 546
150 - -
110 2052 1331
35 - -
10 - - Electric energy exchange
0.4 - -
(750+400+220)only - - 1620
1615
ELECTRIC ENERGY EXCHANGE
(GWh) 2001 = 1610
Saldo 14 2
Import 1602 € 1605 1
Export 1616
1600 {

1595 -
Import Export
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ELECTRIC POWER SYSTEM OF BULGARIA

50%

BASIC DATA
Population* Area Capital Currency Electricity | consumption*
Mil km2 kWh/cap. GWh
8.25 110910 Sofia $=Lev2.12 | Euro=Lev 1.952 3081 36210
* for year 2001
Electricity consumption= Electricity gross consumption
Hydro and Thermal Production
PRODUCTION GWh 5%
2001
45%
Hydro power plants 2158
Thermal power plants 22182
Nuclear Power Plants 19530
B Hydro power plants B Thermal power plants ONuclear Power Plants
Installed capacity
INSTALLED CAPACITIES MW
2001 14000
Hydro power plants 2909
Imported fuel 3879 12000+
Thermal power plants n
Indigenous fuel 3233 100001
Nuclear Power Plants 3760
TOTAL 13781 8000

CONSUMPTION

2001

GWh

36210

CAPACITIES OF THE TRANSM

6000+

4000+

2000+

[

O Hydro power plants

2001

O Thermal power plants Indigenous fuel

SSION AND DISTRIBUTION NETWORKS

2001
Voltage level Installed Ol:g:ﬁ;ggflr;
(kv) capacities (MVA) and cables (km)
750 - 85
400 - 2207
220 - 2650
150 -
110 11249 9167
35 - -
10 -
0.4 - -
(750+400+220)only 18344 -
ELECTRIC ENERGY EXCHANGE
(GWh) 2001
Saldo 2974
Import 1091
Export 4065

B Thermal power plants Impor
O Nuclear Power Plants

Electric energy exchange

4500
4000 A
3500

3000
2500

(GWh)

2000
1500

1000 A
500 A

Import

Export
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ELECTRIC POWER SYSTEM OF CROATIA

BASIC DATA
Population* Area Capital Electricity | consumption*
Mil km2 Currency KWh/cap. GWh
4.65 56538 Zagreb $=Kuna 7.991 | Euro=Kuna 7.359 2559 14455
* for year 2001

Electricity consumption= Electricity gross consumption

Hydro and Thermal Production

PRODUCTION GWh 0%
2001

Hydro power plants 6550

Thermal power plants 4712 42%

Nuclear Power Plants 0

58%

B Hydro power plants B Thermal power plants ~ ONuclear Power Plants

Installed capacity

INSTALLED CAPACITIES MW 4000+
2001 3500
Hydro Power plants 2076 3000
Thermal Power plants 1429
Nuclear Power Plants 316 2500
TOTAL 3821 20004
1500
1000
500
0
2001
CONSUMPTION
2001 |
|GWh | 14455 | OHydro Power plants B Thermal Power plants ONuclear Power Plants

CAPACITIES OF THE TRANSMISSION AND DISTRIBUTION NETWORKS
2001
Installed Length of the
Voltage level - h
o) capacities overhead lines
(MVA) and cables (km)
750 - -
400 3400 1157
220 3150 1224
150
110 7425.5 4807
35 3784 33614
10 - 79880
0.4 - -
(750+400+220)only - -
Electric energy exchange
8000
7000
ELECTRIC ENERGY EXCHANGE 6000
(GWh) 2001
Saldo 4002 g %o
Import 3192 % 4000
Export 7284 3000
2000
1000 1
o4

Import Export
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ELECTRIC POWER SYSTEM OF MACEDONIA

BASIC DATA
N . . .| consumption*
Population Area Capital Currency Electricity (source EKC)
Mil km2 kWh/cap. GWh
2 25715 Skopje $=Denar 66.6 |Euro:Denar 61.52| 2147 6293
* for year 2001
Electricity consumption= Electricity gross consumption
Hydro and Thermal Production
PRODUCTION GWh 11%
2001
Hydro power plants 621
Thermal power plants 5241
89%
B Hydro power plants B Thermal power plants
Installed capacity
INSTALLED CAPACITIES MW 1500
2001
Hydro Power plants 436
Thermal Power plants 1010 1000+
TOTAL 1446
500+
0 :
2001
CONSUMPTION 2001 O Hydro Power plants B Thermal Power plants O Thermal Power plants
GWh 6293

2001
Installed Length of the
Voltage level o h
(kV) capacities overhead lines
(MVA) and cables (km)
750 - -
400 1800 371.2
220 450 166.5
150 100 22.4
110 478.5 1387.7
35 - -
10 -
0.4 -
(750+400+220)only -
ELECTRIC ENERGY EXCHANGE
(GWh) 2001
Saldo -411
Import 1558
Export 1147

CAPACITIES OF THE TRANSMISSION AND DISTRIBUTION NETWORKS

1800

Electric energy exchange

1600
1400
1200
1000 A
800
600
400
200

(GWh)

Import Export
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ELECTRIC POWER SYSTEM OF MONTENEGRO

BASIC DATA
1, *
Population* Area Capital c Electricity consumption
urrency (source EKC)
Mil km2 kWh/cap. GWh
0.66 13812 Podgorica Euro | 2650 4116
* for year 2001
Electricity consumption= Electricity gross consumption
Hydro and Thermal Production

PRODUCTION GWh 27%

2001
Hydro power plants 1753
Thermal power plants 645

73%
B Hydro power plants B Thermal power plants
Installed capacity

INSTALLED CAPACITIES MW 1000

2001 800/
Hydro Power plants 658
Thermal Power plants 210 600+
TOTAL 868

400+
200+
0 ;
2001

CONSUMPTION (source EPCG)

2001 O Hydro Power plants B Thermal Power plants
GWh 4116

2001
Installed Length of the
Voltage level L h
(V) capacities overhead lines
(MVA) and cables (km)
750 - -
400 1400 254
220 700 318
150 - -
110 774 657
35 540 1150
10 1000 4230
0.4 14000
(750+400+220)only -
ELECTRIC ENERGY EXCHANGE
(GWh) 2001
Saldo -1702
Import 4131
Export 2429

CAPACITIES OF THE TRANSMISSION AND DISTRIBUTION NETWORKS

(GWh)

4500

4000 A
3500
3000 A
2500 A
2000
1500 A
1000

500

Electric energy exchange

Import

Export
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ELECTRIC POWER SYSTEM OF ROMANIA @

BASIC DATA
Population* Area Capital Electricity | consumption*
; Currenc
Mil km2 vrrency kWh/cap.| _ GWh
22.6 238000 Bucharest $=Lei 17.84 | Euro=Lev *** 2326 52577

* for year 2001
Electricity consumption= Electricity gross consumption

Hydro and Thermal Production

PRODUCTION GWh 10% 25%
2001
Hydro power plants 14872
Thermal power plants 33570
Nuclear Power Plants 5446
62%

B Hydro power plants B Thermal power plants ONuclear Power Plants

Installed capacity

INSTALLED CAPACITIES MW
2001 20000
Hydro power plants 5905 18000
Thermal Power plants 11845 160004
Nuclear Power Plants 800 14000+
TOTAL 18550 12000
10000+
8000
6000
4000
2000

2001

CONSUMPTION

2001
GWh 52577

OHydro power plants B Thermal Power plants O Nuclear Power Plants O TOTAL

CAPACITIES OF THE TRANSMISSION AND DISTRIBUTION NETWORKS

2001
Installed Length of the
Voltage level P h
(V) capacities overhead lines
(MVA) and cables (km)
750 2500 154.5
400 13000 4599
220 18990 4892.5
150 -
110 1458 6473.5
35
10 -
0.4 - -
(7150+400+220)only _ ' Electric energy exchange
2500
ELECTRIC ENERGY EXCHANGE
=
2
o

(GWh) 2001 2000
Saldo 1379
Import 673 1500 {
Export 2052
1000 -
500
O 4

Import Export
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ELECTRIC POWER SYSTEM OF SERBIA

BASIC DATA
Population* Area Capital Currency Electricity | consumption*
Mil km2 kWh/cap. GWh
9.7 88361 Belgrade $=Dinar 69.97 | Euro=Dinar 59.99 2752 33797
* for year 2001

Electricity consumption= Electricity gross consumption

PRODUCTION GWh
2001
Hydro power plants 10693
Thermal power plants 22043
INSTALLED CAPACITIES MW
2001
Hydro Power plants 2831
Thermal Power plants 5524
TOTAL 8355
CONSUMPTION
| 2001 |
GWh | 33797 |

Hydro and Thermal Production

67%

B Hydro power plants

9000
8000
7000+
6000
5000
4000
3000
2000
1000+

33%

@ Thermal power plants

Installed capacity

2001

O Hydro Power plants B Thermal Power plants

CAPACITIES OF THE TRANSMISSION AND DISTRIBUTION NETWORKS

2001
Installed Length of the
Voltage level L .
(V) capacities overhead lines
(MVA) and cables (km)
750 - -
400 6450 1559
220 6801 2187
150 - -
110 12984 6473.5
35 6592 7342.4
10 11426 35398
0.4 - 109956
(750+400+220)only - -
ELECTRIC ENERGY EXCHANGE
(GWh) 2001
Saldo -825
Import 5203
Export 4378

Electric energy exchange

5400
5200 |
5000

4800

4600 -

4400

GWh

4200
4000
3800 -

Import

Export
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2.4. Technical Specification of New Transmission Lines &hdidates and Substations

The figure 2.4.1 depicts the interconnection lilhetween electric power systems of Southeast
Europe forecasted to exist in the year 2005.

Figure 2.4.1. Interconnection lines in Southeastwope in 2005 year
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The following table contains basic technical dafanew interconnection transmission lines
candidates as well as the technical data for thstations that are to be constructed or repailied ti
2005. Electrical parameters corresponding to aretypes of conductors are presented in the table
2.1.2.

Table 2.4.1. New transmission lines candidates améw substations in year 2005

Project Type kl\J/ ﬁ:r?\;jor:f/ré%s Sztg(t)tés CSL,jthunst I%E?Eh Conductors type | Type*
Mostar SIS 400 | B&H, CRO, YUG In - - -
Ernestinovo SIS 400 | CRO, YUG, B&H In Prepar. constr. - - -
Skopje 5 SIS 400 MKD In - - -
Zerjavinec SIS 400 CRO In Prepar. conjstr. - - -
Sombor SIS 400 YUG In - - -
Stip SIS 400 MKD In Prepar. congtr. - - -
Bitola - Florina OHL 400 GRE, MKD In Prepar. constr 40 2x490 A
Maritza 3 - Hamitabaf OHL 400 BUL, TUR In Constructior 149 3x400 B
Filippi - Babaeski OHL 400 GRE, TUR In g\éaciits"i‘gn 250 3x400 B
Sombor - Pecs OHL 400 YUG, HUN Option Idea 80 2x490
Nis -Skopje 5 OHL 400 YUG, MKD Option Idea 156 2x490
Sremaka. Mitrovica-| o | 400 | YUG,B&H | Option |Prepar.consti 75 2x490 A
glievik
Elbasan - Tirana - | 5 400 |ALB, MN(YUG) | Option 203 2x490 A
Podgorica
Fierza - Prizren OHL 220 |ALB, SER(YUG)| Option Idea 71 2x(360)
B. Luka-Zagreb OHL 400 B&H, CRO Option Idea 230 2x490 A
Bekescaba-Oradea| OHL 400 HUN, ROM Option Idea 92 3x450 ?
Heviz - Cirkovce OHL 400 HUN, SLO Option 160 2x490 A
Ernestinovo -Pecs OHL 400 CRO, HUN Option Idea 85 2X(2x490) A
Stip - Cervena Mogil§ OHL 400 BUL, MKD Option | Prepar. const 150 2x490 A
Skopje - Tirana OHL 400 ALB, MKD Option Apre"m' 200 2x490 A
nalyses
Maritza 3 - Filippi | OHL 400 BUL, GRE | Option g\i‘fs‘?ogn 257 3x400 B
Isaccea B/B 400 ROM Option - - -
Tirana SIS 400 ALB Option - - -

All interconnection lines candidates that are itigaged in the analyses are coloured in the table
2.4.1 and depicted with red lines in the figure 2.4
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Figure 2.4.2. Interconnection lines in Southeast Eape in year 2005
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2.5. Exchange Scenarios and Injection Nodes

There are eight scenarios for 2005 winter and teemarios for 2005 summer observed within the
study. For winter 2005, energy transfer has beatyaed from north to south, south to north, west
to east and east to west considering that Turkeyy marallel operation with the UCTE, and then
again considering that Turkey is not in paralleéigion with UCTE. The table 2.5.1 presents the

assumed values of interchange programs in all cases

Only two summer scenarios injection nodes tablepagsented in the text as the most probable to
occur since they refers to the energy transfer fueest to east and from north to south in the
topology with Turkish electric power system coneeécto the rest of the grid (scenarios 1 and 5,

summer conditions).

Table 2.5.1. Interchange schedule table for the ye@005

Burstin

UCTE |CENTRELY island TURKEY | ROMANIA (BULGARIA| GREECE | ALBANIA
1 1500 -1500 Wto E with TUR
2 -1500 1000 500 EtoW with TUR
3 1200 -200 -700 -300 Wto E without TUR
4 -1500 500 500 500 Eto W without TUR
5 500 500 -1000 500** -500 Nto S with TUR
6 -1500 1000 500 StoN with TUR
7 500 700 -200 -700 -300 Nto S without TUR
8 -1500 500 500 500 StoN without TUR

+ Generation

- Load

*Border between Hungary and northern CENTREL caestr

** From Isaccea

Used logic: the longest path of electric energlydsn the east to the west and vice versa and flesouth to the north and vice versa

According to the table 2.5.1 injection nodes tabese formed. These tables are presented in the

appendix A (tables 2.5.2 — 2.5.11).
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3. METHODOLOGY

3.1. Power System Modeling

The power systems of Albania, Bosnia and HerzeggvBulgaria, Croatia, Greece, Hungary,
Macedonia, Romania, Slovenia, Federal Republic ofjoélavia (Serbia and Montenegro), and
Turkey are represented by equivalent multipoles vioitage levels 750 kV, 400 kV, 380 kV,
220 kV, 154 kV, 150 kv, 120 kV, 110 kV. (There ageveral nodes at 30 kV in Greek power
system). An equivalent “pi” circuit is used for nediehg transmission lines 110, 120, 150, 154, 220,
380 and 400 kV. System transformers as well asgbefpansformers in power plants are modeled
by a regular equivalent circuit. In the power syst@odels of Albania, Bosnia and Herzegovina,
Bulgaria, Greece, Yugoslavia, and Turkey main poplants are modeled with generator’s busbars
and corresponding step up transformers. In the posystem models of Croatia, Hungary,
Macedonia, Romania and Slovenia main power planés naodeled with generators directly
connected to the high voltage nodes. Generatoreflspsynchronous compensators and Static Var
Device models account for reactive power limitsn&ators are modeled as reactive power sources
within a range between Qmin and Qmax without vatdgop. Loads are modeled with constant
active and reactive power that presumes a ceregerve in respect to steady-state stability
analysis. Shunt reactors and capacitors, connéctdee high voltage grid are simulated with their
appropriate admittance. Calculated losses appltheéomodeled high voltage network, could be
used for comparative analysis only and should eaddrepted as an absolute value.

UCTE power systems are modeled by a 400/220 kVvetpnt of Austrian and Italian power
systems. UCTE power systems are connected to thi &&ast European power pool through the
OHL 400 kV Redipuglia - Divaca and OHL 220 kV Patino -Divaca, connecting the power
system of Italy to the power system of Slovenia dodble circuit OHL 400 kV Kainachtal -
Maribor and OHL 220 kV Obersielach - Podlog, coriimgcthe power system of Austria to the
power system of Slovenia.

CENTREL power systems are modeled with two disteduwd00 kV buses, Gabcikovo and Levice
of the Slovak power system, connected to the Huaggrower system through the OHL 400 kV
Gabcikovo - Gyor and the OHL 400 kV Levice - God.

The power system of Ukraine is modeled with twotrdbated buses Mukachevo 400 kV and
Mukachevo 220 kV. The power system of Ukraine isnaxted to the power system of Hungary
using the OHL 400 kV Mukachevo - Sajoszoged and22@ kV lines: OHL 220 kV Mukachevo -
Kisvarda and OHL 220 kV Mukachevo - Tiszalok.

The connection between the power system of Italy dux@ power system of Greece through a
400 kV DC line is modeled by an injection at thé® 4¥ substation KARACQOU (Greece).

A back to back station, connecting Romania to Ulgas modeled by an injection at the 400 kV
substation of Isaccea (Romania).

Input data for the study, is provided by expertanfrKESH (Albania), ZEKC, EPBIH, EPRS,
EPHZHB (Bosnia and Herzegovina), NEK (Bulgaria), HECroatia), ESM (Macedonia),
PPC/HTSO (Greece), MVM (Hungary), Transelectricaor(fRnia), ELES (Slovenia) TEIAS
(Turkey), EPS (Yugoslavia - Serbia) EPCG (YugoslaviMontenegro), EKC (Yugoslavia) and
EIHP "Hrvoje Pozar" (Croatia).
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3.2. Data Processing Software

Load flow calculations and security assessmenpar®rmed using PSS/E software developed by
Power Technologies Inc. (PTI), USA. Main powertsys operating parameters computed by the
software package are:

» active and reactive power flows of the network;
» voltage profile in every node of the network;
* active and reactive power losses;

» relative effective rating of each component of tiedwork in comparison with designated
rating.

Special developed software tools in PSS/E softveaeeused to automatically investigate outage
operating conditions with “n-1" contingency criteri

3.3. Study Methodology

To check the loading of network elements and tlvbrteal feasibility of operating parameters,
absolute peak load comidns for a working day during winter and absolptak load conditions
for a working day during summer are modeled. Th&tesy adequacy is checked for operating
conditions using “n-1" contingency criterion. Assegnt of transmission lines loading is done in
comparison to the maximum rated current for theuvaht conductor’s cross-section. Assessment of
transformers loading is done in respect to theiminal capacity. A feasibility evaluation of
operating condition parameters and a reactive pawanrgins assessment for light load power
systems conditions are done as well. Criteria ueesktimate maximum transfer capability of the
network are:

» Contingency criterion “n-1";

* Rated current - current for thermal limit.

3.4. Study Approach

Eight cases for electricity exchange between theepsystems of the SECI Countries included in
the scope of this study are considered, as walledricity exchange between these power systems
and that of the UCTE, CENTREL and the Burstin Idlat is considered that cases should be
denominated with “EX” code (from Exchange) followled a digit from 1 to 8 for each case. The
approach considered in the study is summarizedls\s:

* Exchange 1 is an export of 1500 MW from UCTE tokby
» Exchange 2 is an export of 1000 MW from Turkey &A@ from Greece to UCTE.

 Exchange 3 is an export of 1200 MW from UCTE - 20W to Bulgaria, 700 MW to
Greece and 300 MW to Albania.
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* Exchange 4 is an export of 500 MW from Romania, B0Q from Bulgaria and 500 MW
from Greece - total 1500 MW to UCTE.

 Exchange 5 is an export of 500 MW from CENTREL, 300V from Burstin Island
(Ukraine) and 500 MW from Romania - 1000 MW to Teykand 500 MW to Greece.

* Exchange 6 is an export of 1000 MW from Turkey &30 MW from Bulgaria - 1500 MW
to CENTREL.

» Exchange 7 is an export of 500 MW from CENTREL &®® MW from Burstin Island -
200MW to Bulgaria, 700 MW to Greece and 300 MW tbakia.

* Exchange 8 is an export of 500 MW from Romania, B0Q from Bulgaria and 500 MW
from Greece - total 1500 MW to CENTREL.

Exchanges No 1, 2, 5 and 6 are for parallel opmratiith the power system of Turkey. Exchanges
3, 4, 7 and 8 are for parallel operation withowt plower system of Turkey.

All exchanges are presented in Table 2.5.1.

These exchanges are in addition to the existing term contract exchanges outlined in section 2.2
of this report and are summarized again as follows:

For the winter peak load:

Bulgaria exports 700MW to Turkey. UCTE exports 3%/ to Croatia. Ukraine exports 250 MW
to Hungary and CENTREL exports 275 MW to Hungary.

For the summer peak load:

Bulgaria exports 700 MW to Turkey. Slovenia exp@16 MW to Croatia. Ukraine exports 250
MW to Hungary and CENTREL exports 350 MW to Hungary

A description of the power balance modification fimwer systems participating in the relevant
exchange is presented in table 2.5.2 — 2.5.1leimgipendix.
3.5. Contingency Schemes

Schemes of the power systems of SECI countriesdotingency operating conditions have been
investigated. Contingency schemes that are addpteth-1" evaluation in order to reduce the
amount of computations are shown in the appendjales 3.1 — 3.12):

Main considerations for adopting these contingesatyemes are:
* They include the main existing interconnection diletween the SECI power systems;

« They have a strong influence on the rest of theesysduring states of emergency
(N-1);

» They are the most loaded internal transmissiorslaxed transformers in the high voltage
networks of all SECI power systems.
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4. ANALYSIS OF THE RESULTS

The models were used for technical study preparationvestigate the regional impact of the new
interconnection investments considered by the mdiffe power companies in South East Europe.
The Interconnection Study Task Group (ISTG), esthbl to perform the calculations, consists of
the experts from: Energy Institute “Hrvoje Pozan’ Croatia, Electricity Coordination Center
(EKC) in Serbia, NEK in Bulgaria, Joint Electricitgoordination Center (ZEKC) in Bosnia and
Herzegovina, CMS Energy in the USA (Project Manggeand ESM in Macedonia (Project
Coordinators). The studies are based on the sttatlyand security analyses for the year 2005.

Analyses of the new candidate interconnection iimxest options procedure has been defined and
approved by Technical Coordination Group. Technaradlyses are based on: power flows, power
losses, security, and maximum transits. Econoneiti@ria have not been considered in this Project
phase.

ISTG members performed the calculations using theFSS/E software. As the ISTG considered
13 scenarios of exchange and 12 new candidatetmeas options, several hundreds of power
flow calculations have been performed in orderdostder possible bulk power transfers across the
region. Analysis of all load flow cases (base caisé exchange scenarios) for all interconnection
lines candidates will be presented in this chapi@bles with maximum active power flow
exchanges, active power losses and contingencysasalre presented and along with summary
comments.

41. Power Flows

New interconnection candidate line power flows linsaenarios are given in tables 4.1 — 4.12. in
the appendix A. In these tables, power flows onsehanterconnection lines with their power load
are presented in MW/Mvar and % of thermal limity ®very new line candidate and every
investigated exchange scenario. These tables shassrdlows without new line (white rows) and
with new line (orange rows). Purpose of these talsddo have a better view of influence of newly
built line on power flows on interconnection linsregion depending on the exchange scenario.
Table 4.13 represents a summary table, to compeedndidates between themselves.

From the Table 4.13 it is clear how much each padicipates in load flows for each exchange
scenario. In base case the highest loaded linensb8r (Yug) — Pecs (Hun) (-182 MW/-30 Mvar
with Turkey, -183 MW/-30 Mvar without Turkey, botar winter peak, and -131 MW/-30 Mvar for

summer peak) and that is 14% of its thermal rateHe winter and 10% of its thermal rate for the
summer. The highest loaded line in all scenaridgigstinovo (Cro) — Pecs (Hun) with the load of
408 MW /-150 Mvar (17% of the thermal rate) in smeo 6. Generally, in all analyzed cases line
loads are lower than 27% of the thermal rate (marinpercentage for the line Sombor (Yug) —
Pecs (Hun) in scenario 7).

Detailed results of the load flow calculations fesch scenario and each interconnection line
(existing and candidate) is presented in appendik Bppendix B tables it can be seen how each
new candidate line change the line load on othestiag interconnection lines.
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Table 4.13. Interconnection candidate lines powetdws

POWER FLOWS

WINTER SUMMER
Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 Scenario 6 Scenario 7 Scenario 8 Scenario 1 Scenario 5
Base case UCTE TUR,GRE UCTE  |BUL,GRE,ROMCEN,UKR,ROM TUR,BUL CEN,UKR |ROM,BUL,GRE | gase case UCTE TUR,GRE

>> >> >> >> >> >> >> >> >> >>

TUR UCTE  |BUL,GRE,ALB UCTE TUR,GRE CEN BUL,GRE,ALB CEN TUR UCTE

(W>>E) (E>>W) (W>>E) (E>>W) (N>>S) (S>>N) (N>>S) (S>>W) (W>>E) (E>>W)

With TUR | Without TUR 600 700 1000 700 1000 1500 1000 1500 With TUR 600 1200
No INTERCONNECTION LINE MW/Mvar | % [ MW/Mvar |% | MW/Mvar % | MW/Mvar (% | MW/Mvar | % MW/Mvar | % | MW/Mvar [% | MW/Mvar |% | MW/Mvar |%| MW/Mvar |% | | MW/Mvar |% | MW/Mvar |%| MW/Mvar | %
1| OHL400kV Podgorica (YUG)-Elbasan (ALB)| 57/-4 |4| 472 |4| 137/-10 |10| -49/7 |4| 236/-13 [18| -51/9 |4| 164/-12 |12| -101/13 |8| 222/-11 |17| -118/17 |9 17/-4 | 1| 102/-14 |8| 157/-15 |12
2 | OHL 400KV S.Mitrovica (YUG)-Uglievik (B&H) | 64/-14 | 5| 61/-14 |5 -6-1 | 0| 135-16 (10| -12/6 |[1| 135-16 [10| 60/41 |6| 158-9 (12| 48-6 |4| 153--9 |[12|| 45-60 |6| -14/-48 4| 36/-54 |5
3 OHL 400KV Nis (YUG)-Skopje 5 (MKD) 8/-65 |5| -12/-62 |5| 32/-69 |6| -49/-58 | 6| 128/-74 |11| -55/-56 | 6| 128/-74 |11| -29/-64 |5| 141/-75 |12| -83/-53 |7 -21-36 | 3| 4140 |4 156/-41 |12
4 OHL 400kV Sombor (YUG)-Pecs (HUN) | -182/-30 |14| -183/-30 |14| -273/-19 |21| -70/-50 |7 | -333/-12 |25 -71/-50 | 7| -284/-16 |22| 107/-101 |11| -356/-12 |27| 104/-99 |11|| -131/-30 |10| -217/-21 |17| -251/-18 |19
5 OHL 220kV Prizren (YUG)-Fierze (ALB) 2 -57/-23 |18| -58/-23 |18 -59/-22 |18| -57/-24 |18| -6/-32 |9| -57/-24 |18 -51/-24 |17| -51/-26 |17| 0/-34 |10| -58/-25 |18|| -32/-22 |11| -32/-22 |11 -22/-24 |9
6 OHL 400kV B.Luka (B&H)-Tumbri (CRO) -85/-61 | 6| -85-61 |2| -172/-43 |12| 15/-78 | 6| -228/-28 (17| 12/-73 |5| -139/-53 |10| 57/-74 |7| -185/-45|14| 52/-74 |7 -63/-50 | 6| -157/-36 12| -135/-42 10
7 | OHL 2x400kV Ernestinovo (CRO)-Pecs (HUN| - 34/ -66| 3| -34/ -68 3| -122/ -64/5| 84/-92 | 5| 216/-64 9| 80/-92 5| -240/ -42| 9| 408/ -150{17| -360/ -32|14| 380/-144|15| -70/10 |3| -164/12|6| -318/34|12
8 | OHL 400kV Bekescaba (HUN)-Oradea (ROM| 71/-41 | 8| 74/-41 | 8| 140/-44 | 6| -9/-33 | 3| 173/-45|18| -8/-33 | 3| 150/-48 |16| -149/-10 |15 216/-48 (22| -169/-5 |17|| 17/-43 |5| 89/-49 |10/ 110/-52 |12
9 OHL 400kV Heviz (HUN)-Cirkovce (SLO) | -145/-29|11| -147 /-29|11| -220/-7 |17| -87/-34 | 7| -218/6 |17| 88/-34 | 7| -74/-38 |6| -286/-6 |22| -29/-42 | 4| -281/-7 |21|| -90/-75 | 9| -163/-61|13| -8/-84 |6
10 OHL 400kV Skopje (MKD)-Tirana (ALB) 25/-63 |5| 27/-65|5| -19/-56 |4| 155/-17|4| -2/-52 (4| 74/-67 |7| -20/-55 |4| 113/-65 (10| 10/-56 |4| 102/-66 |9 || 43/-79 |7| 0/-74 |5| -2/-73 |5
11 OHL 400kV C.Mogila (BUL)-Stip (MKD) 13/-52 | 5| -11/-48|4| 18/-53 |5| -27/-48|4| 120/-57 [10| -38/-45 |5| 120/-61 |11| 32/-54 |5| 129/-62 |12| -56/-43 | 6 7/-31 | 3| -6/-30 3| 115/-38 |10
12| OHL 400KV Maritza East 3 (BUL)-Phillipi (GRE]| 125 /-103{10| 76/94 | 7| 78/-98 | 7| 134/-49|8| 192/90 [16| 36/-73 | 6| 178/-103 |10| 224/-103|13| 200/-95 (17| 16/-92 |6|| 112/48 | 7| 60/55 |4| 176/41 |11
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4.2. Active Power Losses

In the tables 4.14-4.25 in appendix A, active polesses are presented in individual systems and
whole model in MW, for every new line candidate avery investigated exchange scenario. These
tables show active power losses without (white josvel with new line (orange row), as well as
relative change of active power losses in % (yeltows).

Power losses in every power system in South Easipeuhave been determined for every power
exchange scenario. Losses are determined with atitbw new candidate line. Table 4.26
represents a summary table of active power logses/ery power system in the region without any
new candidate line. These values can be used e®met values for power loss comparison with
the cases when new interconnection lines are iratipe.

As it can be seen from the table 4.26 the highetsteapower losses are in the Greek, Turkish and
Romanian systems (239 MW, 186 MW and 140 MW respalg), while the lowest losses level is
in Macedonian and Slovenian system (1.9 MW and\Mb@, respectively). Because of this great
power losses difference from system to system, namdidate line influence on power losses
decreasing in percentage in each system can béicagtly different.

In general, new candidate line influence on togglional active power losses is very limited (less
than 1%). But, active power losses in some systambe region are significantly reduced with
new line in comparison with power losses withoutvnkne. Those systems are neighboring
systems connected by new candidate line. Loss tiedua those cases varies from 1% to 22% of
active power losses. In some cases active powesegoseduction is very high, the most
significantly for the line Ernestinovo (Cro) — P€ekin) in scenario 8 in which active power losses
in Croatian system are 22% lower than without lined at the same time loss reduction in
Hungarian system is 11%, even though total regipoaler losses are not significantly reduced
(0.9%). One of the reasons for this great changieeiselatively small power loss level in Croatian
and Hungarian system in the base case. Also, irestawes power losses are reduced or increased
in the neighboring systems that are not conneciddawmew line. The most significant is the case
of the line Heviz (Hun) — Cirkovce (Slo), when povesses in Croatian system are decreased for
16.5% for summer scenario 1. Also new line 400k\Mdrwica (YUG) — Tirana (ALB) — Elbasan
(ALB) has a big influence on active power lossed\ibania, Yugoslavia and Macedonia, for two
reasons:

1. Upgrade of part of Albanian network on 400 kV leyehuses slight decrease of losses in
Albanian transmission system up to 3.6%)

2. This line represents a alternative path for enérgysfer from East to West, parallel to path
over power systems of Serbia and Macedonia

This is the reason why in some investigated exohasugnarios we have an increase of active
power losses in Albania (up to 6%) and a decrehaetive power losses in systems of Yugoslavia
(up to 2%) and Macedonia (up to 16%) at the same ticonsequence of transit increase over
Albanian system and reduction of transit over systef Serbia and Macedonia).

Values in tables 4.14-4.26 in the appendix A shawegr losses change in each country per
scenario (all without new lines). Depending on poeschange direction power losses changes can
be significant. For detailed analyses all poweséssdata with new interconnection lines are given
in appendix B.

33



SECI Regional Electricity Interconnection Planning Study

Table 4.26. Power losses in South East Europe folt acenarios without new interconnection lines

ACTIVE POWER LOSSES
WINTER SUMMER
Scenario 1| Scenario 2| Scenario 3 | Scenario 4| Scenario 5| Scenario 6 Scenario 7 [Scenario 8 Scenario 1 | Scenario 5
BUL,GRE,R|CEN,UKRR| ROM,BUL,
Baselcase UCTE TUR,GRE UCTE oM oM TUR,BUL CEN,UKR GRE Baselcase USIE TUR>’>GRE
>> >> >> >> >> >> >> >> TUR UCTE
TUR UCTE |BUL,GREALB| UCTE TUR,GRE CEN BUL,GRE,ALB CEN (W>>E) E>>W)
(W>>E) (E>>W) (W>>E) (E>>W) (N>>S) (S>>N) (N>>S) (S>>W)
AREA With TUR | Without TUR 600 700 1000 700 1000 1500 1000 1500 With TUR 600 1200
Albania 25,7 25,5 27,8 24,2 247 24,3 29,2 24 4 24,3 242 218 233 5 25
Bulgaria 67,5 68,2 74,5 69,4 69,6 70,1 75,2 83,8 70 73,P 25 32,6 37
Bosnia and Herzegovina 13,6 13,6 14,6 16,3 17,6 16,4 13,9 20,3 15,6 204 5, 7.1 7,
UCTE 87,9 87,9 109,4 111,6 110,4 1109 86,4 1019 86, 6] 101(6 518 28 7 51,1
Croatia 8,8 8,8 14,4 10,3 19,8 10 10 18,6 12,6 17,4 5,4 10, 8,
Hungary 37,5 37,5 40,1 44,7 45,1 44,5 49,9 74,8 64,8 75,1 171 191 6 26
Greece 239,2 239,6 2417 236,1 244 2439 240,p 243|1 244 .4 2403 8321l 326,3 325,4
Macedonia 1,9 1,9 2,2 2,6 2,8 2,7 2,8 3 2,8 3,9 1,3 2,1 3,6
Romania 139,9 141,2 141,9 144,3 140,3 141 4 1277 164}2 140,1 15[4,9 00,91 106,7 95,3
Slovenia 5 5 6,7 6,2 8,3 6,1 5,1 5,7 5,3 5,7 3,4 4.8 3,6
Turkey 185,9 / 180,7 194,5 / / 184,3 2139 / / 136, 148, 146
Yugoslavia 99,7 99,7 102,3 108,6 112,3 108,7% 103,p 13718 110,17 1341 141, 426 47,7
TOTAL 913,6 730 957,3 969,8 796 779,49 933,8 1096,1 786,38 859 73R8 98,17 783,4
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4.3. Maximum Power Flow Exchanges

Analyses started with scheduled exchanges showabla 4.27. Power exchange values are chosen
on the base of regional system reserves and peskihire market expectations. For examined
scheduled power exchanges some limitations innatemetworks have been determined. Due to
those limitations, exchange programs were not ptessiccording to N-1 criteria. To solve this,
decreasing of scheduled bulk power transfers wae dsing a 100 MW steps approach. As a
result, maximum possible transfers according to blferia were calculated as shown in table
4.27. Maximum power exchanges are decreased iragosril (600 MW), 2 (700 MW), 3 (1000
MW), 4 (700 MW), 5 (1000 MW) and 7 (1000 MW) for nter regime and scenarios 1 (600 MW)

and 5 (1200 MW) for summer regime. Starting schedigixchange of 1500 MW is possible only in
scenarios 6 and 8 for winter peak.

Table 4.27. Bulk power exchange scenarios

Winter peak
From To Scheduled Maximum
exchange (MW) | exchange (MW)
UCTE TUR 1500 600
TUR, GR UCTE 1500 700
UCTE BUL, GR, ALB 1200 1000
ROM, BUL, GR UCTE 1500 700
CElNS[F;'g‘,\‘ArS“” TUR,GR 1500 1000
TUR,BUG CENTR 1500 1500
CENTR,Burstin Isl. BUL,GR,ALB 1200 1000
ROM,BUL,GR CENTR 1500 1500
Summer peak
UCTE TUR 1500 600
CENTR,Burs,ROM TUR,GR 1500 1200

Every scenario is calculated with and without theagle candidate line. Hence, each
interconnection candidate lines benefit and parditon in power exchanges was defined. Table
4.28 shows the influence of each new interconnediite on maximum power exchanges for all
examined regimes. The purpose of this table ishimwsthe influence of each new proposed
interconnection line in enlarging possible bulk povexchanges. The table shows the maximum
transit reached without the new line (white rows)l avith the new line (orange rows), in order to

evaluate the new lines. In the yellow column isodecof outage overloading causes. Codification
for limiting outages is presented in table 4.29.
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Table 4.28. Maximum power exchanges with and withdwnew lines

MAXIMUM REACHED EXCHANGES
WINTER SUMMER
UCTE TUR,GRE UCTE BUL,GRE,ROM | CEN,UKR,ROM TUR,BUL CEN,UKR ROM,BUL,GRE UCTE TUR,GRE
>> >> >> >> >> >> >> >> >> >>
TUR UCTE BUL,GRE,ALB UCTE TUR,GRE CEN BUL,GRE,ALB CEN TUR UCTE
(W>>E) (E>>W) (W>>E) (E>>W) (N>>S) (S>>N) (N>>S) (S>>w) (W>>E) (E>>W)
No. NEW LINE scenario 1 |*| scenario 2 [* | scenario 3 |* | scenario 4 [*| scenario5|*| scenario 6|*| scenario7 [*| scenario 8 |* || scenariol|*| scenario5 |*
1 |OHL 400KV Podgorica (YUG)-Elbasan (ALB) 600 B 700 © 1000 D 700 © 1000 B 1500 A 1000 E 1500 A 600 B 1200 B
600 B 700 © 1100 E 700 © 1000 B 1500 A 1000 E 1500 A 600 B 1200 B
2 |oHL 400KV S.Mitrovica (YUG)-Uglievik (B&H) 600 B 700 © 1000 D 700 © 1000 B 1500 A 1000 E 1500 A 600 B 1200 B
600 B 700 © 1000 D 700 © 1000 B 1500 A 1000 E 1500 A 600 B 1200 B
3 |OHL 400KV Nis (YUG)-Skopje 5 (MKD) 600 B 700 © 1000 D 700 © 1000 B 1500 A 1000 E 1500 A 600 B 1200 B
600 B 700 © 1100 D 700 © 1000 B 1500 A 1000 E 1500 A 600 B 1200 B
4 |OHL 400KV Sombor (YUG)-Pecs (HUN) 600 B 700 © 1000 D 700 © 1000 B 1500 A 1000 E 1500 A 600 B 1200 B
600 B 700 © 1100 D 700 © 1000 B 1500 A 1000 E 1500 A 600 B 1200 B
5 |OHL 220KV Prizren (YUG)-Fierze (ALB) 2 600 B 700 © 1000 E 700 © 1000 B 1500 A 1000 E 1500 A 600 B 1200 B
600 B 700 © 1000 E 700 © 1000 B 1500 A 1000 E 1500 A 600 B 1200 B
6 |OHL 400KV B.Luka (B&H)-Tumbri (CRO) 600 B 700 © 1000 E 700 © 1000 B 1500 A 1000 E 1500 A 600 B 1200 B
600 B 700 © 1000 E 700 © 1000 B 1500 A 1000 E 1500 A 600 B 1200 B
7 |OHL 2x400kv Emestinovo (CRO)-Pecs (HUN) 600 B 700 © 1000 D 700 © 1000 B 1500 A 1000 E 1500 A 600 B 1200 B
600 B 700 © 1000 D 700 © 1000 B 1500 A 1100 E 1500 A 600 B 1200 B
8 |OHL 400KV Bekescaba (HUN)-Oradea (ROM) 600 B 700 © 1000 D 700 © 1000 B 1500 A 1000 E 1500 A 600 B 1200 B
600 B 700 © 1100 D 700 © 1000 B 1500 A 1100 E 1500 A 600 B 1200 B
9 |OHL 400KV Hevitz (HUN)-Cirkovce (SLO) 600 B 700 © 1000 D 700 © 1000 B 1500 A 1000 E 1500 A 600 B 1200 B
600 B 700 © 1100 D 700 © 1000 B 1500 A 1000 E 1500 A 600 B 1200 B
10 |OHL 400KV Skopje (MKD)-Tirana (ALB) 600 B 700 © 1000 D 700 © 1000 B 1500 A 1000 E 1500 A 600 B 1200 B
600 B 700 © 1100 E 700 © 1000 B 1500 A 1000 E 1500 A 600 B 1200 B
11 |OHL 400KV C.Mogila (BUL)-Stip (MKD) 600 B 700 © 1000 D 700 © 1000 B 1500 A 1000 E 1500 A 600 B 1200 B
600 B 700 © 1100 D 700 © 1000 B 1500 A 1000 E 1500 A 600 B 1200 B
12 |OHL 400KV Maritza East 3 (BUL)-Phillipi (GRE 600 B 700 © 1000 D 700 © 1000 B 1500 A 1000 E 1500 A 600 B 1200 B
600 B 700 © 1100 D 700 © 1000 B 1500 A 1100 E 1500 A 600 B 1200 B

without new line

with new line

*REMARKS (constraint

Table 4.29. Constraints in power exchanges

outaged branch

overloaded branch

sheduled exchange

/

OHL 380kV 4HABIPLR (TUR) - 4AUNIMRDG (TUR

OHL 380kV 4IKITELL (TUR) - 4UNIMRDG (TUR)

OHL 400kV IRDPV111 (ITA) - LDIVACL1 (SLO)

DID NOT CONVERGE

OHL 220kV PLJEVLIA (YUG) - MOJKO(O) (YUG

OHL 220kV PODGORI1 (YUG) - HEPERUCI (YUG)

mlo|o|m|>|&

TR 400/220kV SMIT24 (YUG)

OHL 220KV SRB 22 (YUG) - NSA 32 (YUG)
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Because of the previously mentioned limitationscertain internal networks, all of the new
candidate lines have a low impact on increasingimam exchanges. Limiting internal lines and
transformers are located in Turkey (OHL 380 kV Hiddsi — Unimar DG) and Yugoslavia
(transformer 400/220 kV Sremska Mitrovica and OHIO XV Pljevlja — Mojkovac), as shown in
table 4.29. There is also one existing interconordine that limits power exchanges (scenarios 1
and 4 for winter and scenario 1 for summer regiarg) that is OHL 400 kV Redipuglia (ITA) —
Divaca (SLO). For detailed analyses of mentionediting interconnection line it would be
necessary to model complete Italian, Austrian aath@n network.

Several other limiting events and transmission el@s were discovered that are constant in all
scenarios (present also in base case). Thesatioms are shown in table 4.30.

Table 4.30. Other constraints in power exchanges

outaged branch | overloaded branch
limitations in all scenarious including base case
OHL 220 kV Tirana (Alb) — Rashb (Alb) OHL 220 kVldsan (Alb) — Fier (Alb)
OHL 220 kV Bucuresti (Rom) — Fundeni (Rom) 1 OHLO22/ Bucuresti (Rom) — Fundeni (Rom) 2
limitations that can be removed by dispatcher maatjpns

OHL 400 kV Djerdap (Yug) — Bor (Yug) OHL 220 kV Baj Basta (Yug) — Pozega (Yug)
OHL 400 kV Bor (Yug) — Nis (Yug) OHL 220 kV Bajindasta (Yug) — Pozega (Yug)
OHL 400 kV Kragujevac (Yug) — Svetozarevo (Yug) OBRRO kV Bajina Basta (Yug) — Pozega (Yug)
OHL 400 kV Kragujevac (Yug) — Kolubara (Yug) OHL @RV Bajina Basta (Yug) — Pozega (Yug)

Two constraints appear in all scenarios. Unavditglof 220 kV line Tirana — Rashb in Albania
causes 220 kV line Elbasan — Fier to be overlodd2d % - 123 %). Unavailability of 220 kV line
Bucuresti — Fundeni in Romania leads to the ovdrgpof the parallel line (111 % - 121 % of
thermal rating).

Constraints in the Yugoslav network shown in tah0 can be removed by production decreasing
in HPP Bajina Basta or by using 110 kV network f(kanot modeled in regional PSS model). So,
those constraints were not taken into accountsiguwalculations.

The Hungarian power system is modeled by MVM exge8ince 120 kV network is not MVM’s
property, the Hungarian power system has been mddeding equivalents. Because of this some
transit limitations occurred in Hungarian systemwmter exchange scenarios 2, 4, 6 and 8.
However, due to a lack of a clear understandinghete limitations, they were not taken into
account in this study.

According to all mentioned limitations none of neandidate lines is significantly improving
maximum possible exchanges as shown in table 4.28.

Lines Maritza East (Bul) — Philipi (Gre) and Becasa (Hun) — Oradea (Rom) are improving
maximum power exchanges for 100 MW step in wintenarios 3 and 7, lines Podgorica (Yug) -
Elbasan (Alb), Sombor (Yug) — Pecs (Hun), Nis (Yag3kopje (Mkd) and Skopje (Mkd) — Tirana
(Alb) are improving power exchange for 100 MW step winter scenario 3, while lines
Ernestinovo (Cro) — Pecs (Hun) and Cirkovce (Sldjeviz (Hun) do the same improvement in
winter scenario 7. But, it has to be noticed thgtriovements are not significant.
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4.4. Contingency Analysis

Power system security was analyzed using N-1 miteN-1 means that the system has to operate
normally (without overloads and voltages out ofitshwhen one element (line or transformer) is
out of operation. According to this criterion, mxim power exchange scenarios are defined as
shown in table 4.27. Those exchanges do not camgeoeerloads (except special constraints
mentioned above) or any voltage troubles (voltageodlimits) in the system.

Every candidate line is also tested using the miE&rmon during maximum power exchanges in
every scenario, which means that contingency caimé$r were determined with and without the
new line. In the table 4.31, critical elements aresented (loaded more then 95% of their thermal
limit) by security n-1 criterion for all investigad exchange scenarios. The purpose of this table is
to compare the influence of each proposed new doterection line in reducing loadings. The
green color (shadow) indicates the outages thdtraittng bulk power transits. For a more detailed
view, contingency analysis tables in the appendizaB be used (there, all elements loaded over
90% by n-1 criterion and also out of limits voltagee shown).

In table 4.31 it is obvious that new interconneattitnes have very limited influence on
contingency analysis results in all scenarios. Tikiscaused by internal networks limitations
mentioned above.

In table 4.31 there are some outages that limidrigpower exchange for some scenarios with all
line candidates. Those elements are: OHL 380 kViliiab— Unimar DG (Turkey) in scenarios 1
and 5, winter and summer regime with Turkey, OHD R¥ Pljevlja — Mojkovac (Yugoslavia) in
scenario 3, winter with Turkey and transformer 220/ kV Sremska Mitrovica (Yugoslavia) in
scenario 7, winter with Turkey.

In all cases there are also some voltages outnitsli All data about voltages out of limits areegiv
in the appendix B. It is assumed that all voltaggbfems can be solved locally.
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Table 4.31. Contingency analysis results for new terconnection lines

. with new line:
Wﬂ]u-lutne'w His- Podgorica- | S Mitrovica- Bekescaha- | Ernestinowo- Hewiz- M East3- Chlfogils- Skopje- B Luka- Prizren -
seenario outage i line Skopje 5 Efhasan Ughevite |20 Fe0 | o ea Pecs Citkavee Filtipi Sty Tirana* Tumbi Fierze 2

MW [ %% | MW | % | MW | % | MW | % | MW | % | MW | 06 | MW (9% | MW | % | MW | % | MW | % | MW | % | MW | % | MW | %

BASECAZE OHL 154KV AMBAER 2B ICDAS 236 o7 236 o7 236 97 236 o7 236 o7 236 o7 Joicl o7 236 o7 236 o7 236 97 238 o7 236 o7 236 o7

OHL 220KV TIR22-RABHEZZ OHL 220KV ELE122-FIER22 302 [ 122 ] 302 |12l 302 (120 302 | 122 | 302 |12l ) 301 121 301 121 ] 30 121 | 302 ) 121 0z [ 122] 30 U7 ] 302 [121 ] 302 | 121

base case WITH OHL 220KV BUC & A-FUNDEN] OHL 220KV BUC & B-FUNDENI 372 [ 113 372 | 113) 373 |13 372 |13 373 [113| 372 | 115| 372 3] 372 | 113] 372 |13 372 [113] 372 H3] 373 [113| 375 | 113
TURKEY OHL 220k¥ BUC & B-FUNDENI OHL 220KV BUC 8 A-FUNDENI 373 (U3 333 | 13) 373 | 114) 33 13| 373 [113| 32 | 113) 372 3] 372 | 13] 372 |13 372 [13] 372 3] 373 [ 114] 373 | 114
OHL 3805V 4ADANA-JISKENDR CHL 154kV ALIBEY A-YILDIZ A 236 97 236 97 236 97 236 97 236 97 236 97 238 97 236 97 236 97 236 97 238 97 236 97 236 97

OHL 380E¥ 4ADANA-JISKENDR OHL 154kV ALIBEY A-YILDIZ A 236 97 236 97 236 97 236 97 236 97 236 97 238 97 236 97 236 97 236 97 238 97 236 97 236 97

TR 4007220V SWIT24 OHL 2206V N5A 32-5RB 22 264 97 263 97 264 97 262 98 265 97 263 96 263 96 264 97 264 97 264 97 264 97 263 97 264 97

OHL 220KV TIR22-RASHEZZ OHL 2206V ELE122-FIERIZ 302 [123| 302 | 122) 302 | 120 302 132 ] 302 (123 ] 301 121 301 121] 3 121 301 1 301 121] 30 g | 372 [113 ] 372 | 113

base cass WITHOUT |OHL 220k¥ BUC 8 A-FUNDENI OHL 2206V BUC 3 B-FUNDENI 372 (113 372 |13 ) 372 | 13| 372 113 372 [ 113 ] 371 3] 37 3] 30 13| 371 il 37 3] 372 3] 373 [113] 372 | 113
TURKEY OHL 22057 BUC 5 B-FUNDENI OHL 2206V BUC 5 A-FUNDENI 373 [ 113 ] 375 | 113) 373 |13 373 |13 373 [ 113 | 372 | 115) 372 3] 372 | 115] 372 |13 372 [ 113 373 3] 302 (123 | 302 | 122
TR 40072206V SWIT24 OHL 220KV 3EB 22-N3A 32 263 o7 263 o7 264 o7 262 o 265 97 263 06 263 ] 264 96 263 96 263 ] 263 o 262 [ 96,1| 263 | 047

BASECAZE OHL 154KV AMBAR_ZB-ICDAS 236 o7 281 92 236 97 236 o7 281 o2 236 97 236 o7 236 o7 236 o7 236 97 236 o7 236 o7 236 o7

OHL 220KV TIR22-RABHEZZ OHL 220KV ELE122-FIER22 302 (123 | 302 122 ) 302 | 120 302 122 ] 302 (123 | 301 1221 30 122] 30 1221 302 122 302 [123] 302 122 ] 302 (123 | 302 |12

SCENARIO L OHL 220V BUC & A-FIUNDENI OHL 220KV BUC 8 B-FUNDENI 369 [ 113 | 389 | 112) 369 | 113] 360 | 113 ]| 389 [113| 388 | 112 | 369 2] 368 | 112] 369 | 112] 369 [ 112] 369 Hz| 38 (12| 369 | 112
(S00LIV) OHL 220E¥ BUC 5 B-FUNDENI OHL 220kV BUC 5 A-FUNDENI 370 113 370 113 370 113 370 113 370 113 368 112 369 112 369 112 369 112 369 112 369 112 369 112 369 112
OHL 380KV JALIBEV-4HAMIT CHL 154kV HAMIT-LULEBURG 207 95 207 95 207 95 207 95 207 95 206 95 208 95 206 95 207 95 207 95 207 95 207 95 A7 952

OHL 380V 4HABIPLE-4ITHIMRDC OHL 380KV AIKITELL-4UNIMEDC o995 o9 995 99 995 99 995 99 995 o9 995 99 995 o5 995 o9 995 99 995 99 995 99 1010 | 101 | 1010 | 101
TR 40072206V SMWIT24 OHL 220KV 3EB 22-N34 32 266 o3 266 oz 267 92 265 97 268 o8 <05 | 264 o7 266 97 266 oz 266 92 268 o8 264 [ 968 | 286 | 974
BASE CARE OHL 154KV AMBAE 2B-ICDAS 236 97 236 97 236 97 236 o7 236 97 236 97 el o7 236 97 236 97 236 97 236 o7 23 [973| 236 | 973

OHL 220KV TIR22-RASHEZZ OHL 220KV ELE122-FIERI2 302 (121 ] 02 |13 302 [120] 302 | 120 302 121 ] 301 120 ] 30 120] 3m 120 301 121 301 121 ] 30 g ] 302 [121] 302 |12

SCENARIOZ OHL 220KV BUC 5 A FUNDEN] OHL 2206V BUC 5 B-FUNDENI 37 [ 115 376 | 115) 376 | 115] 37 | 115 376 [115| 376 | 114 374 114 3% | 114] 380 | 116 | 380 [ 116 | 320 Hée | 377 (115 377 | 15
(FOODIVAR OHL 2207 BUC 5 B-FUNDENI OHL 220KV BUC 3 A-FUNDENI 377 (15| 337 |15 ) 377 | US| 377 | 15| 377 [115| 3¥ | 114 376 114 37 | 114 380 | 116 ) 330 | 116 ] 381 Hé | 378 [115] 378 | 115
TR 4007220V SMIT24 OHL 220KV 3EB 23-N34A 32 261 o6 262 %% 261 96 261 o 262 %6 260 96 261 ] 261 o6 262 o7 262 97 260 o 261 [96,1| 261 | 943

OHL 400 k¥ KOB0V4 - PEC 34 OHL 220 KV KOMIZ - VD22 342 o8 <05 <05 =03 <035 <05 <05 “05) 341 [SET| 341 | 97E <95 341 | 97E <05

OHL 2205V TIRZ2-RASHBZ2 OHL 220kV ELE122-FIER22 302 123 302 123 302 121) 302 121 302 123 301 122 301 122 301 122 302 123 302 123 301 118 302 123 302 123

OHL 220k¥ BUC 5 A FITNDENI OHL 2206V BUC 5 B-FUNDENI 68 [ 112 ] 388 | 112 3690 112] 368 | 112 389 [ 112 | 38¥ | 112 ] 340 2] 368 | 12] 368 | 112 ] 368 [ 112] 368 2] 389 [113[ 389 | 112

SOENARIO 3 OHL 2205V BUC 5 B-FUNDENI OHL 2206V BUC 5 A-FUNDENI 369 [ 113 ] 389 | 112 369) 112] 360 | 112 389 [ 113 | 388 | 112] 340 2] 269 | 112] 3690 | 112] 369 [ 112] 369 2] 389 [ 113 389 | 113
(000N OHL 2205V PLIEVLTA-MOTE OO OHL 2206V PODGORI-HEPERUCT 266 | 102 | 280 a9 <05) 265 | 101 | 282 | 100 ) 249 95 358 o7 <05 | 256 o 261 99 <05 <05 <05
TR 40072206V SMWIT24 OHL 220kV 3EB 22-N34 32 i o9 271 o9 272) 1oo] 171 o9 274 (100 | 270 99 268 98 2 o9 270 o9 270 99 270 o9 268 [982] 270 | 991

OHL 400K¥ PODGORIZ-FF TREE OHL 2206V PODGORI]-HEPERUCT 262 o9 255 o7 252) 96] 259 08 255 o7 =035 =05 =05 | 234 %6 257 9% =03 =05 =035

CHL 400x¥ RPRIBARE PEC 34 (OHL 2206V PODGORI1-VD2Z 292 [ 101 | 279 06 <05 | 288 | 100 | 285 o9 285 on 285 o9 285 o9 285 o9 285 g 285 o9 285 o9 285 o9

OHL 220KV TIR22-RABHEZZ OHL 220KV ELE122-FIER22 302 (121 ] 302 |12l 302 (120 302 121 302 |12l ) 301 121 301 121 ] 30 121 | 302 ) 121 301 121 ] 30 U7 ] 302 [121 ] 302 | 121

HBCENARIO4 OHL 220KV BUC & A-FIUNDENI OHL 220KV BUC 5 B-FUNDENI 397 [ 120 | 397 | 120) 397 | 120 397 | 120| 357 [120| 396 | 119 ) 395 9] 395 [ 119] 396 | 119 39 [119] 3% o] 354 (119 394 | 119
(FOODIWAT OHL 220E¥ BUC 5 B-FUNDENI CHL 220kV BUC 5 A-FUNDENI 397 120 397 120 397 120 397 120 397 120 396 119 395 119 39 119 396 119 396 119 398 119 394 119 394 119
TR 4007220V SWIT24 OHL 2206V 3RB 22-N54 32 261 96 261 96 261 96 259 95 262 96 261 96 261 96 261 96 262 96 262 96 260 96 262 [ 96d| 282 | 947
BASECARE OHL 154KV AMBAE 2B-ICDAS 238 97 236 97 36 97 238 o7 236 97 236 97 il o7 238 97 236 97 236 97 238 o7 238 97 256|973

OHL 220KV TIR22-RASHEZZ OHL 220KV ELE122-FIERI2 302 [123| 302 | 133) 302 | 121 ] 302 | 123] 302 [ 123 [ 301 1221 3m 122] 3 122 302 |123] 302 (133 302 9] 302 [121 ] 302 | 121

OHL 220KV BUC 5 A FUNDEN] OHL 2206V BUC 5 B-FUNDENI 374 (113 374 [ 113) 375 |13 374 (113 374 [ 113 375 115 ) 374 [ U3 374 | 113 374 | 113 ] 373 |13 374 | U3 | 377 [115| 3F |15

SCENARIOS OHL 22057 BUC 5 B-FUNDENI OHL 2206V BUC 5 A-FUNDENI 373 (114 375 |13 ) 375 |14 375 |13 375 (114 375 ) 115 ) 375 3] 374 | 113] 375 |14 373 [ 113 375 4] 378 [115] 378 | 115
(1000 OHL 380KV 4ALIBEV-4HAMIT OHL 154KV HAMIT-LULEBURG 207 o5 207 95 207 95 207 03 207 95 206 95 206 o5 206 o5 207 95 | 1350 [ 92 207 03 207 o5 207 95
OHL 380KV 4HABIPLE-4UNIMRDG OHL 3306V AIKITELL-4UNIMEDG 093 o9 094 o9 904 99 993 o9 093 o9 093 99 993 o9 993 o9 095 [ 994 1033 | 105) 995 (992 993 | 992 993 (992
OHL 400KV KRACZ4KOLIB4 OHL 220KV POZECGAZ-RPEBASTA 348 o7 348 9% 348 96 340 92 350 97 345 96 347 96 348 9% 347 9% 352 92 341 94 345 9% 347 [ 964

TR 400/220KY SMIT24 OHL 220kV SEB 22-N54 32 270 99 270 99 265 96 262 98 273 100 270 99 268 98 ] 99 270 99 71 994 270 99 268 | 983 270 [ 99,1
BASECARE OHL 154KV AMBAE 2B-ICDAS 238 97 236 97 36 97 238 o7 236 97 236 97 il o7 238 97 236 97 236 97 238 o7 23 [973] 236 | 973

OHL 220KV TIR22-RASHEZZ OHL 2206V ELE122-FIERIZ 302 (121 ] 302 |1 302 [120] 302 | 121f 302 121 ) 301 121 301 121] 3 121 301 1 301 121] 30 He| 45 (173 | 456 | 173

SCENARIOG OHL 220KV BUC 5 A FUNDEN] OHL 2206V BUC 5 B-FUNDENI 383 [ 117 ] 383 | 17) 382 |17 382 | 17| 383 [ 117 | 334 | 117 | 382 16 | 383 | 116] 383 | 117 383 [ 117 | 323 U7 377 (115 377 |15
(1500 OHL 22057 BUC 5 B-FUNDENI OHL 2206V BUC 5 A-FUNDENI 383 [ 117 ] 383 | 17) 383 | 117 383 | 117 | 383 [ 117 | 35 | 117 | 382 16 | 383 | 116] 383 | 117 383 [ 117 | 323 U7 378 [115] 378 | 115
OHL 400k¥ BGD 24 DEMNO OHL 400KV DEMNO-PANC24 1221 | %8 | 1221 08 | 1219 [ 9% | 1334 | 99 1223 [ 8 | 12153 | 97 | 1256 | 00 | 1226 | 98 | 1335 | 98 | 1335 | 98 | 1214 | 97 1214 [ 97 | 1214 | 97
TR 4007220V SMIT24 OHL 220KV 3RB 23-N34A 32 253 o5 255 95 254 95 253 o4 255 95 255 95 258 05 256 o5 255 95 55 95 254 03 261 [962| 262 | 045

39



SECI Regional Electricity Interconnection Planning Study

Table 4.31. Contingency analysis results for new tierconnection lines (continued)

with new line:

scemario s Line wm;::: Hew Mig- Podgorica- | 8.Mitrovics- SomborFacs Bekescaba- | Etnestinovo- Hewiz- M East3- ChMogila- Skopje- B Luka- Prizren -
kopije 5 Elbasan Ugljewik Oradea Fees Citkovee Fillipi otip Tirana* Tumbri Fietze 2
MW [ % | MW [ % | Mw [oo | Mmw [ 9 | MW [ oo | Mw [ oo | Mw [ o6 | mw [oe | Mw [0 | Mw [ o0 | Mw [on | Mw [ 96 | MW [ 0%
OHL 230KV TIR22-RASHEZ OHL 3201k ELE132-FIFR22 a0z (122 | Aoz 1z sz e anz [aza| soz [1zs | s [tz sor [azz| oam gz a0z (s snz [raz| am Jus] 3oz [z s [am
SCENARIO7  |OHL 220kV BUC § E-FUNDENI OHL 220kV BUC § 4-FUNDENI 360 113 | 368 [nz| 3ee |uz] 3es [nz| 36 |12 366 || 68 [nz| 367 |1z mee [nz| 3se [nz| 36 [uz| 37 [una| 36 |12
CAONORAT OHL 230KV BUC § A-FUNDENI OHL 320kV BUC § E-FUNDENI a63 | 112 | 368 |1z | 360 [z 3e0 [nz] 360 |1z 367 || 60 [nz] 36 [z me7 [nz| 367 [nz| 367 [uz| s [una| 3 |12
TR 400/220kV SMIT24 OHL 220kV SRE 22-M34 33 273|100 | 273 [too| 375 ot ] 273 [too] 297 100 | 274 Jioo] 27t [o0 | 274 [aoo| 274 [1oo| 274 [1oo| 275 Jwo] 272 [ee7| 274 [1m
OHL 230KV TIRI2-RASHEZZ OHL 320kV ELE132-FIER22 302 (12t | 302 Juan| 30z [aao] 3oz [ian] 3oz [z | 300 Jua| sor [aa] 3o Jaan| a0z [uan| 3oz [uan| 3o Jus| 302 [1za| 302 [ 131
OHL 220KV SLATINA-GRADISTE OHL 220kV CRAIOVAA-ISALNITE 333 | o7 | 333 [ o7 | 34 |woo] 34 [uoo]| 333 | o7 | 332 | o6 | 332 [ o5 | 332 | o6 | 332 | o7 | 332 [ o6 | 333 | o7 | 333 [o67| 333 [967
SCENARIOZ  [OHL 220KV BUC § A-FUNDENI OHL 220kV BUC § E-FUNDENI 403 (122 | 403 1z | 405 |12z 405 [122] 403 |11 | 404 [ian| 402 (12| 403 [z | 404 (122 a04 [1zz| 403 21| 404 (121 404 |1
(L500MW) OHL 220KV BUC S B-FUNDENT OHL 220kV BUC § A-FUNDENI a4 122 | w04 [z | ans ez a5 (122 aos x| ana [ | a2 (2| a3 [z | a4 [1m2 | ana [z ans | a4 (22| a4 [am
OHL 400KV BGD 84-DRMNO OHL 400kV DRMNO-PANC24 1218 | 98 | 1220 | 98 | 1211 | 97 | 1226 | 98 | 1220 | 98 | 1205 | 96 | 1227 | 98 | 1218 | o7 | 1217 | 97 | 1220 | 98 | 106 | 97 | 1205 |94 1205 |v64
TR 400/220kV SMIT24 OHL 220k SRE 22-NS4 32 256 | o5 | 256 [ o5 | 255 | o5 <05 | 256 [os | 255 [ es | 230 [oa | 256 [os | 255 [ o5 | 235 [es | 254 |95 <95 <95
base case WITH
TURKET OHL 230KV TIRZ2-RASHEZZ (OHL 220kV ELE132.FIER22 268 ‘105 268 ‘105 268 ‘104 268 ‘105 268 ‘105 268 ‘105 268 ‘105 268 ‘105 268 ‘105 268 ‘105 268 ‘103 268 ‘105 268 ‘105
SCENARIO L  |OHL 220KV TIR2ZZ RASHEZ [OHL 22067 ELE122 FIERZZ aa0 (106 | a0 106 | zes (105 | zes Jao6| zen Jaoe | zes Jioe | 268 [une | zex [aos | zee [aos | aee [ao7] 26 [aos | zes o5 | s [ 1oe
(E00MV) |OHL 33057 4HABIPLE-4UNIMRDG |OHL 38067 MKITELL-4UNIMRDG 1004 | 90 [ 1004 {09 | 1004 | 9o | 1004 [ oo | 1004 [ oo | 1003 [0z | 1003 [ o | 1003 [ oz | 1oo4 [oo | 1004 | 9o | 1003 [ oo | 1004 [oeso] 1004 [os0
w
SCENARIOS  |OHL 2208V TIR22-RASHEZ [OHL 2207 FLE122-FIER22 269 [ 107 | 269 [1o7 | 2ee [ios| 260 [1o7| 260 [ 107 | 268 [toa| 268 [107| 268 07| 268 [ao7 | 268 [107 | 268 [ 4| 268 [107 [ 26z [ 107
(12000 |OHL 3305V 4HABIPLE-4UNIMRDG |OHL 28047 AKITELL-4UNIMRDG oz o1 | es or | s ot | <50 | <on | <o | <on | <50 | <o | <on | <50 | <on | <o

*Simultaneously in operation with OHL 400kV PodgmiTirana-Elbasan

**Did not converge by higher power exchanges

Outage that limits higher power exchanges
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5. OBSERVATIONS AND CONCLUSIONS

The performance of this study was made possibl¢hbyhard work of the electric transmission
planning experts in the participating SECI memlmmnpanies. These experts participated in PSS/E
training programs conducted by PTI and funded byAlDSto learn the details of operating the
software in order to perform studies in Power Fland Steady State Analysis, Optimum Power
Flow and Dynamic Simulations. They then conventedional data to the PSS/E format and
submitted the data for use in the constructionr@d pegional transmission planning model. This
model was distributed to all participants for thewn use and was used by a special team of
experts to perform this study.

As has been described in previous sections ofépart, it was the goal of this study to analyze th
electric transmission system on winter and summneeklay in the year 2005 considering that the
entire region will be reconnected to UCTE by thatet Since it was not certain whether Turkey
will be admitted to the UCTE by 2005, the complstiedy was done with Turkey connected and
fully synchronous with UCTE and again without Tuyk®eing connected.

The development of a Regional Electric Market (REMPouth Eastern Europe by 2005 is a goal
of the participating countries and of the Europ€ammission. When such a market develops, the
regional transmission system will be called upotransfer power in ways not experienced to date.
In order to test the regional transmission systemeu REM conditions, the study looks at bulk
power transits in all directions as described inti®a 3.4, and as illustrated in table 2.5.1, a$ th
report. It was the project goal to see how théesysas it is predicted to exist in 2005, wouldctea
to winter peak loads as a base case and then hwauitl react to the added bulk power transits
predicted to occur under REM conditions.

In addition, the study goals include a detailedkl@d twelve (12) proposed interconnections

between countries to see which of them, if any, ld/@uovide the most regional benefit in terms of

increasing maximum exchanges, reducing systemdaase improving system security. These 12

proposed interconnections are described earligmignreport in Table 2.1.2 and are summarized as
follows:

203 km of 400kV Overhead Line from Podgorica (Mowetgro, Yug) to Elbasan (Albania)
75 km of 400kV Overhead Line from Sremska Mitrovi&&rbia, Yug) to Ugljevik (B&H)
156 km of 400kV Overhead Line from Nis (Serbia, Yt Skopje 5 (Macedonia)

80 km of 400kV Overhead Line from Sombor (Serbiag)to Pecs (Hungary)

71 km of 220kV Overhead Line (second circuit) fremzren (Serbia, Yug) to Fierze
(Albania)

230 km of 400kV Overhead Line from Banja Luka (B&td)Tumbri (Croatia)

85 km of 400kV (double circuit) Overhead Line frédmestinovo (Croatia) to Pecs
(Hungary)

8. 92 km of 400kV Overhead Line from Bekescaba (Hupgtr Oradea (Romania)

9. 160 km of 400kV Overhead Line from Heviz (Hungaiy)Cirkovce (Slovenia)

10.200 km of 400kV Overhead Line from Skopje (Maceddno Tirana (Albania)

11.150 km of 400kV Overhead Line from Chervena Mo@Balgaria) to Stip (Macedonia)
12.257 km of 400 kV Overhead Line from Maritza Eag¢B8lgaria) to Phillipi (Greece)

agrwnE

N
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The study looked at the regional system Base Gask005 with only projected 2005 winter peak

loads plus long term contracted exchanges but withoy incremental transits and without any of

the 12 proposed new interconnections installedenTkhe region was modeled by adding each of
the 12 proposed new interconnections, one at a, tamé subjecting it to each of 8 bulk power

transit scenarios.

Data for each scenario was collected to measurénpact of each proposed new line on Power
Flows, Losses and the lines ability to increase iMaxn Exchanges (Transits) across the region
using the security (n-1) criteria.

5.1. Base Case

The Maximum Exchanges reached in the Base Caskoftiany of the proposed interconnections
installed) for each of the Transit Scenarios iswsh@n Table 5.1. Even though a bulk power
transit of 1,500MW was attempted in 6 of the Scesaand 1,200MW in 2 Scenarios, the full
transit attempted was only achieved in the SoutNddh Scenarios #6 and #8. All other transits
were limited by the overloading of one or moreh# system elements located in Turkey, Slovenia,
Italy and Serbia (Yug) as listed in Table 4.29 dathiled in Table 4.31.

Table 5.1. Maximum reached exchange without new len

. UCTE >> TUR
scenario 1 (W—E) 600 MW
. TUR, GRE >> UCTE
scenario 2 (E—W) 700 MW
scenario 3 JETE == 2L, IR, e 1000 MW
(W— E)
scenario 4 S, (GIRE, (ROl == LR 700 MW
(E-W)
winter
scenario 5 CENT, UKR, ROM >> TUR, GRE 1000 MW
(N—'S)
General
. TUR, BUL >> CENT
scenario 6 (S—N) 1500 MW
scenario 7 CENT, UKR >> BUL, GRE, ALB 1000 MW
(N—'S)
. ROM, BUL, GRE >> CENT
scenario 8 (S—N) 1500 MW
. UCTE >> TUR
scenario 1 (W —E) 600 MW
summer
. TUR, GRE >> UCTE
scenario 5 (E—W) 1200 MW
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5.2. Proposed New Interconnections and Transits

As each new proposed interconnection was added gbaetime) to the regional model and was
subjected to each of the 8 transit scenarios,wasacollected regarding the lines ability to incea
bulk power transits across the region, its impaateducing losses on the regional system and its
participation in moving power compared to the basse. This data is summarized in Table 5.2.

Power Flows

Each candidate line was inserted into the regiomadel and a Base Case (2005 winter peak loads
plus long term contracted exchanges but without lbalk power transit applied) was run to
determine the loading of the new line. Table 5.thmarizes the Power Flows obtained for this
Base Case. Then, the 8 transit scenarios wergedpmne at a time and Table 5.2 lists the
Maximum Reached Loadings and the Scenario whertentiaaimum occurred. While only the
Maximum Reached Loading for one scenario is shawthis summary table, all loadings for all
scenarios are shown in the detailed tables ofrémert.

The intent of these calculations was to find theeleof participation of the new proposed line in
wheeling the power across the region. Participaisomportant because it is an indicator of how
the line contributes to reduce overloadings anddssof the regional system and it gives an
estimate of the level of loadings for future cadtidns of potential transmission charges that may
be due to the owner of the new line.

From the summary table 5.2 we can see that thrégegfroposed new lines stand out from the rest
in their ability to participate in the planned eaadlges as follows:

* Line #1 - 203 km of 400kV Overhead Line from Podgar(Montenegro, Yug) to Elbasan
(Albania)

* Line #4 - 80 km of 400kV Overhead Line from Somf®erbia, Yug) to Pecs (Hungary)

* Line #7 - 85 km of 400kV (double circuit) Overhehathe from Ernestinovo (Croatia) to
Pecs (Hungary)

Losses

As each proposed new interconnection line was atelde regional model and subjected to the
each of the 8 exchange scenarios, the reductidosges was recorded. Table 5.2 shows the
maximum loss reduction for each line and the seéenahere it occurs. Loss reductions for all
scenarios and all lines are shown in Tables 4.4zt 4.26 of this report.

While this reduction in losses, expressed as a %taf losses for the region, is only for the study
conditions of 2005 winter peak, it does give usraticaton how each of the proposed new lines
influence the total system losses and of whichwilidhave the greatest impact on an annual basis.

From the summary table 5.2 we can see that fothieoproposed new lines stand out from the rest
in their ability to reduce system losses in thaae@s follows:

* Line #1 - 203 km of 400kV Overhead Line from PodgaiMontenegro, Yug) to Elbasan
(Albania)
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* Line #4 - 80 km of 400kV Overhead Line from Somf®erbia, Yug) to Pecs (Hungary)

* Line #7 - 85 km of 400kV (double circuit) Overhdade from Ernestinovo (Croatia) to
Pecs (Hungary)

e Line #10 - 200 km of 400kV Overhead Line from Sleofiylacedonia) to Tirana (Albania)

Maximum Exchange

Just as the Base Case Maximum Exchanges are litjtélde overloading of one or more of the
system elements located in Turkey, Slovenia, ItAllgntenegro (Yug) and Serbia (Yug) as
discussed above and listed in Table 4.29 and ddtail Table 4.31, so too are the Maximum
Exchanges with the proposed new interconnectioeslimstalled using the N-1 security criteria.
Table 5.2 clearly shows that seven (7) of the awenection candidates increase Maximum
Exchanges by 100MW in one scenario and three (3}hef candidates do not increase the
exchanges at all. Two (2) of the proposed newslinentribute on increasing the Maximum
Exchange by 100 MW both for scenario 3 and scervaas follows:

e Line #8 - 92 km of 400kV Overhead Line from Bekdst@Hungary) to Oradea (Romania)

e Line #12 - 257 km of 400kV Overhead Line from MaatEast 3 (Bulgaria) to Phillipi
(Greece)

New interconnection lines do not provide significamcrease in exchange capability (only 100
MW in some cases). This result occurs because omeoce of the internal system elements in
Turkey, Slovenia, Italy, Montenegro and Serbia bafore the new candidate line has a chance to
contribute, except in the case of 400kV Overheatke Lfrom Podgorica (Montenegro, Yug) to
Elbasan (Albania). This places added importanceaddressing the known limiting system
components listed in the table below, and any etleat might arise once these are upgraded, in
order to find the real capabilities of each of f2eproposed new interconnection lines.

Location Outage Branch Overload Branch
Turkey 380kV OHL Habibler-Unimar DG 380kV OHL IkitdJnimar DG
Slovenia/ltaly 400kV OHL Redipuglia-Divaca Did nminverge-Reactive Power Problems
Montenegro(Yug)| 220kV OHL Pljevlja-Mojkovac 220kVHD Podgorica 1-HE Perucica
Serbia(Yug) 400/220kV Transformer S.Mitrovicg 2 RZ0OHL Srbobran 2-N.Sad 3

5.3. Conclusions and Recommendations

One of the most important benefits of this Projectonstruction of the Regional transmission
network model in common format. The Regional moda$ built using the PSS/E software. In the
framework of the project this software was purcdased delivered and appropriate training
courses for the experts from the power compani€35@1 countries were performed. That means
that transmission planning engineers obtained theetsal software tool and establish efficient
way for exchange the information and data, as asllopportunities for regional transmission
operation and planning.

This study has shown that the regional electriecsngission system as predicted to exist in the year
2005, fully interconnected to UCTE, with and withdwrkey and without any of the 12 proposed
interconnections, is robust and capable of sergrgiected 2005 demands plus all long term
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contracted exchanges plus an additional 600 — MMObulk power exchange (depending on the
Scenario). The system limitations are currentgyfihur system elements listed above in section 5.2
but it is probable that other internal limiting cbmons will be found when these four are removed.

Analyses and computational efforts have emphadizedeed of further tight cooperation between
experts from SECI countries, especially on invedig;n of power transit margins. All planned

interconnection lines, observed as single elemiantse network, do not increase transit margins
significantly. In future studies alternative regabnapproach should be applied, taking into
consideration power transits corridors as combamatf several new and existing interconnection
lines in order to gain more accurate evaluatioaftribution of each new line on power transit
boost.

Load flow and contingency analyses alone are nificent criteria to make right operational and
planning decision. This requires upgrading of tregiBnal model to enable additional technical
investigation of short circuits level and dynamptenomena in power system.

It is recommended that the study team continue ¢éokwon the regional model and perform
additional studies as follows:

« The internal bottlenecks have to be identified amachedied for further evaluation of
utilization of new options for interconnection.

» Evaluate combination of lines.
* Implement economical aspects in evaluation.

» Simulations for predicted realistic market baseénsatios (using output from related
projects in the region).

» Use of additional planning criteria (N-2 criter@r interconnections, EU criteria for level of
interconnection capacity, etc).

Improving and expanding the model for short cireunt dynamics analyses.
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Table 5.2. General conclusions

#1 - OHL 400 kV Podgorica (MN) - Elbasan (ALB)

length 203 km
base case 47 MW
power flows . . 236 MW tables 4.13 & 4.1
maximum reached loading . .,
(winter scenario <
- — - A -
losses Maximum reduction in losses is 1.75 % in the region tables 4.26 & 4.14

in winter scenario 3

maximum exchange?

Increases maximum exchange in scenario 3 by 100 MW

tables 4.28 - 4.31

#2 - OHL 400 kV Sremska Mitrovica (YUG) - Ugljevik (B&H)

length 75 km
base case 64 MW

power flows . . 158 MW tables 4.13 & 4.2
maximum reached loading e —

losses Has not significiant effect on losses in the region tables 4.26 & 4.15

maximum exchange?

Does not increase maximum exchange

tables 4.28 - 4.31

#3 - OHL 400 KV Nis (YUG) - Skopje 5 (MKD)

length 156 km
base case 2 MW
power flows . . 156 MW tables 4.13 & 4.3
maximum reached loading .
(summer scenario
- — - —F -
losses Maximum reduction in losses is 0.34 % in the region tables 4.26 & 4.16

in winter scenario 3

maximum exchange?

Increases maximum exchange in scenarios 3 by 100 MW

tables 4.28 - 4.31

#4 - OHL 400 kV Sombor (YUG) - Pecs (HUN)

length 80 km
base case 183 MW
power flows . . 356 MW tables 4.13 & 4.4
maximum reached loading . .
(winter scenario |
- — - —F -
losses Maximum reduction in losses is 1.24 % in the region tables 4.26 & 4.17

in winter scenario 7

maximum exchange?

Increases maximum exchange in scenarios 3 by 100 MW

tables 4.28 - 4.31

#5 - OHL 220 kV Prizren (YUG) - Fierze (ALB) 2" circuit

length 71 km
base case 57 MW
power flows . . 59 MW tables 4.13 & 4.5
maximum reached loading . .
(winter scenario !
- — - A -
losses Maximum reduction in losses is 0.13 % in the region tables 4.26 & 4.18

in winter scenario 5

maximum exchange?

Does not increase maximum exchange

tables 4.28 - 4.31

#6 - OHL 400 kV Banja Luka (B&H) - Tumbri (CRO)

length 230 km
base case 85 MW
power flows . . 228 MW tables 4.13 & 4.6
maximum reached loading . .,
(winter scenario <
- — - A -
losses Maximum reduction in losses is 0.95 % in the region tables 4.26 & 4.19

in winter scenario 3

maximum exchange?

Does not increase maximum exchange

tables 4.28 - 4.31
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Table 5.2. General conclusions (continued)

#7 - OHL 2x400 kV Ernestinovo (CRO) - Pecs (HUN)

length 85 km
base case 34 MW
power flows . . 408 MW tables 4.13 & 4.7
maximum reached loading . .
(winter scenario ¢
- — - =T -
losses Maximum reduction in losses is 1.11 % in the region tables 4.26 & 4.20

in winter scenario 8

maximum exchange?

Increases maximum exchange in scenarios 7 by 100 MW

tables 4.28 - 4.31

#8 - OHL 400 kV Bekescaba (HUN) - Oradea (ROM)

length 92 km
base case 74 MW
power flows . . 216 MW tables 4.13 & 4.8
maximum reached loading . .
(winter scenario °
- — - 5 -
losses Maximum reduction in losses is 0.76 % in the region tables 4.26 & 4.21

in winter scenario 7

maximum exchange?

Increases maximum exchange in scenarios 3 & 7 ByM\W

tables 4.28 - 4.31

#9 - OHL 400 kV Heviz (HUN) - Cirkovce (SLO)

length 160 km
base case 145 MW
power flows . . 286 MW tables 4.13 & 4.9
maximum reached loading . .
(winter scenario ¢
- — - 5 -
losses Maximum reduction in losses is 0.79 % in the region tables 4.26 & 4.22

in winter scenario 8

maximum exchange?

Increases maximum exchange in scenarios 3 by 100 MW

tables 4.28 - 4.31

#10 - OHL 400 KV SKopje (MKD) - Tirana (ALB)

length 200 km
base case 25 MW
power flows . . 155 MW tables 4.13 & 4.10
maximum reached loading . .
(winter scenario :
Maximum reduction in losses is 1.96 % in the region
losses xim uctiont I 0 9 tables 4.26 & 4.23

in winter scenario 3

maximum exchange?

Increases maximum exchange in scenarios 3 by 100 MW

tables 4.28 - 4.31

#11 - OHL 400 kV Chervena Mogila (BUL) - Stip (MKD)

length 150 km
base case 11 MW
power flows . . 129 MW tables 4.13 & 4.11
maximum reached loading . Lo
(winter scenario °
Maximum reduction in losses is 0.30 % in the region
losses ximd uctiont I 0 g tables 4.26 & 4.24

in summer scenario 5

maximum exchange?

Increases maximum exchange in scenarios 3 by 100 MW

tables 4.28 - 4.31

#12 - OHL 400 KV Maritza East 3 (BUL) - Phillipi (GRE)

length 257 km
base case 125 MW
power flows . . 224 MW tables 4.13 & 4.12
maximum reached loading . .
(winter scenario ¢
- — - St -
losses Maximum reduction in losses is 0.62 % in the region tables 4.26 & 4.25

in winter scenario 7

maximum exchange?

Increases maximum exchange in scenarios 3 & 7 ByMW

tables 4.28 - 4.31
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6. APPENDIX A

In this appendix A are shown tables with detail@nputational results that are comment in
chapters 2, 3 and 4, respectively.
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6.1.

Tables and Details from Chapter 2 of the Report
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Table 2.5.2. Energy transfer from West to East withTurkey

SCENARIO 1 WINTER

Power Balance NODE Power Balance INCREASING
System [IMW] NAME INCIREASIE System IMW] NODE DIEEIRIEASE
OBUERS1 800 G-4HAMIT 100+100+111
BASE OZELTW?2 400 G-4ADADG 39+39+43
INTERCHANGE |OKAPRU2 100 BASE G-4GBZDG 39+39+42+39+39+42
(+1500) OROSEG2 100 INTERCHANGE |G-4TEMEL 58+58
OZELL 2 100 (-1500) G-4SEYIT 153+153
Balance DECREASING | DECREASED G-4ALIDG 39+39+42+39+39+42
[MW] NODE FOR G-4ISKEN 99+99
+ 1400 OBUERS1 100 Balance INCREASING INCREASED
+1300 OBUERS1 200 [MW] NODE FOR
+1200 OBUERS1 300 - 1400 G-4HAMIT 100
+1100 OBUERS1 400 - 1300 G-4HAMIT 100+100
+1000 OBUERS1 500 - 1200 G-4HAMIT 100+100+111
+ 900 OBUERS1 600 G-4HAMIT 100+100+111
+ 800 OBUERS1 700 - 1100 G-4TEMEL 58
UCTE + 700 OBUERS1 800 G-4ADADG 39
WINTER +600 OBUERS1 800 G-4HAMIT 100+100+111
OZELTW?2 100 - 1000 G-4ADADG 39+39+43
P OBUERS1 800 G-4GBZDG 39+39
OZELTW?2 200 G-4HAMIT 100+100+111
+400 OBUERS1 800 - 900 G-4ADADG 39+39+43
OZELTW?2 300 G-4GBZDG 39+39+42
. OBUERS1 800 G-4TEMEL 58
OZELTW?2 400 G-4HAMIT 100+100+111
OBUERS1 800 - 800 G-4ADADG 39+39+43
+200 OZELTW?2 400 G-4GBZDG 39+39+42+39
OKAPRU2 100 G-4TEMEL 58+58
OBUERS1 800 G-4HAMIT 100+100+111
968 OZELTW?2 400 G-4ADADG 39+39+43
OKAPRU2 100 - 700 G-4GBZDG 39+39+42
OROSEG2 100 G-4TEMEL 58+58
G-4SEYIT 153
G-4HAMIT 100+100+111
G-4ADADG 39+39+43
- 600 G-4GBZDG 39+39+42
G-4TEMEL 58
TURKEY G-4SEYIT 153+153
WINTER G-4HAMIT 100+100+111
G-4ADADG 39+39+43
- 500 G-4GBZDG 39+39+42+39+39+42
G-4SEYIT 153+153
G-4ALIDG 39
G-4HAMIT 100+100+111
G-4ADADG 39+39+43
- 400 G-4GBZDG 39+39+42+39+39+42
G-4TEMEL 58
G-4SEYIT 153+153
G-4ALIDG 39+39
G-4HAMIT 100+100+111
G-4ADADG 39+39+43
259 G-4GBZDG 39+39+42+39+39+42
G-4TEMEL 58+58
G-4SEYIT 153+153
G-4ALIDG 39+39+42
G-4HAMIT 100+100+111
G-4ADADG 39+39+43
G-4GBZDG 39+39+42+39+39+42
- 200 G-4TEMEL 58+58
G-4SEYIT 153+153
G-4ALIDG 39+39+42
G-4ISKEN 99
G-4HAMIT 100+100+111
G-4ADADG 39+39+43
G-4GBZDG 39+39+42+39+39+42
- 100 G-4TEMEL 58+58
G-4SEYIT 153+153
G-4ALIDG 39+39+42
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Table 2.5.3. Energy transfer from East to West withTurkey

SCENARIO 2 WINTER

Power Balance NODE Power Balance INCREASING
Svstem IMW] NAME NCREASE System IMW] NODE BISENIES
Turkey G-4HAMIT 100+100+111 IRDPV111 800
Turkey G-4CAYIR 160 BASE OBUERS1 400
Turkey G-4ELBS2 350 INTERCHANGE OZELTW2 100
Greece BASE KARACQOU:-Italy DC 200 (-1500) OKAPRU2 100
Greece INTERCHANGE QHSAUROS 100 OKAPRU2 100
Turkey TUR +1000 G-4YENIK 210 Balance DECREASING INCREASED
Greece GRE +500 |PTOLEM G4 50 [MW] NODE FOR
Greece AWOS G1-G2 25425 - 1400 OBUERS1 100
Greece SFHIKIA G1-G3 13+13+13 - 1300 IRDPV111 200
KASTRAKI G1-G4 10+10+10+10
Greece +STRATOS 10+10 - 1200 OBUERSL 100
Balance DECREASING DECREASED IRDPV111 200
[MW] NODE FOR - 1100 IRDPV111 400
Turkey + 1400 G-4HAMIT 100 1000 OBUERS1 100
Turkey + 1300 G-4HAMIT 100+100 IRDPV111 400
Turkey G-4HAMIT 100+100 -900 IRDPV111 600
+ 1200
Greece KARACQOU:-Italy DC 100 UCTE -800 OBUERS1 100
Turkey. - G-4HAMIT 100+100+111 WINTER IRDPV111 600
Greece KARACQOU-Italy DC 100 -700 IRDPV111 800
Turkey +1000 G-4HAMIT 100+100+111 600 OBUERS1 100
Greece KARACQOU-Italy DC 200 IRDPV111 800
Turkey G-4HAMIT 100+100 500 IRDPV111 800
Turkey + 900 G-4YENIK 210 OBUERS1 200
Greece KARACQOU:-Italy DC 200 -400 IRDPV111 800
Turkey G-4HAMIT 100+100+111 OBUERS1 300
Turkey + 800 G-4YENIK 210 -300 IRDPV111 800
Greece KARACQOU-Italy DC 200 OBUERS1 400
Turkey G-4HAMIT 100+100+111 IRDPV111 800
Turkey +700 G-4YENIK 210 -200 OBUERS1 400
Greece KARACQOU-Italy DC 200 OZELTW2 100
Greece QHSAUROS 100 IRDPV111 800
Turkey G-4HAMIT 100 100 OBUERS1 400
Turkey G-4CAYIR 160 OZELTW2 100
Turkey + 600 G-4ELBS2 350 OKAPRU2 100
Greece KARACQOU-Italy DC 200
Greece QHSAUROS 100
Turkey G-4HAMIT 100+100
Turkey G-4CAYIR 160
Turkey +500 G-4ELBS2 350
Greece KARACQOU-Italy DC 200
Greece QHSAUROS 100
Turkey G-4HAMIT 100+100+111
Turkey G-4CAYIR 160
Turkey + 400 G-4ELBS2 350
Greece KARACQOU-Italy DC 200
Greece QHSAUROS 100
Turkey G-4HAMIT 300
Turkey G-4CAYIR 150
Turkey + 300 G-4ELBS2 350
Greece KARACQOU-Italy DC 200
Turkey G-4YENIK 210
Turkey G-4HAMIT 100+100+111
Turkey G-4CAYIR 160
Turkey +200 G-4ELBS2 350
Greece KARACQOU-Italy DC 200
Greece QHSAUROS 100
Turkey G-4YENIK 210
Turkey G-4HAMIT 100+100+111
Turkey G-4CAYIR 160
Turkey G-4ELBS2 350
Greece +100 KARACQOU-Italy DC 200
Greece QHSAUROS 100
Turkey G-4YENIK 210
Greece PTOLEM G4 50
Greece AWOS G1-G2 25+25
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Table 2.5.4. Energy transfer from West to East witbut Turkey

SCENARIO 3 WINTER

Power Balance NODE Power Balance INCREASING

System [MW] NAME INEIRIEASTE System [IMW] NODE DIECRIEASIE

BASE OBUERS1 800 Greece BASE KARACQOU-Italy DC 400

(+1200) OZELTW?2 400 Greece INTERCHANGE FLORINA 300

Balance DECREASING | DECREASED Bulgaria (-1200) NKOZ G5 205

[IMW] NODE FOR Albania KOMG 300
+1100 OBUERS1 100 Balance DECREASING INCREASED

+1000 OBUERS1 200 MW] NODE FOR

+ 900 OBUERS1 300 Greece - 1100 KARACQOU-Italy DC 100

+ 800 OBUERS1 400 Greece - 1000 KARACQOU-Italy DC 200

UCTE +700 OBUERS1 500 Greece . KARACQOU-Italy DC 200

WINTER + 600 OBUERS1 600 Albania KOMG 100

+500 OBUERS1 700 Greece - 800 KARACQOU-Italy DC 300

+ 400 OBUERS1 800 Albania KOMG 100

+300 OBUERS1 800 Greece 700 KARACQOU:-Italy DC 400

OZELTW?2 100 Albania KOMG 100

+200 OBUERS1 800 Greece KARACQOU-Italy DC 200

OZELTW2 200 Greece - 600 FLORINA 300

+100 OBUERS1 800 Albania KOMG 100

OZELTW2 300 Greece KARACQOU-Italy DC 200

Greece - 500 FLORINA 300

Albania KOMG 200

Greece KARACQOU-Italy DC 200

Greece - 400 FLORINA 300

Bulgaria NKOZ G5 205

Albania KOMG 100

Greece KARACQOU-Italy DC 200

Greece - 300 FLORINA 300

Bulgaria NKOZ G5 205

Albania KOMG 200

Greece KARACQOU-Italy DC 300

Greece 200 FLORINA 300

Bulgaria NKOZ G5 205

Albania KOMG 200

Greece KARACQOU-Italy DC 300

Greece - 100 FLORINA 300

Bulgaria NKOZ G5 205

Albania KOMG 300
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Table 2.5.5. Energy transfer from East to West witbut Turkey

SCENARIO 4 WINTER

Power Balance NODE Power Balance INCREASING

System [IMW] NAME INERSASE System [MW] NODE DIFCRZASE
Greece KARACQOU-Italy DC 200 IRDPV111 800
Greece QHSAUROS 100 BASE OBUERS1 400
Greece PTOLEM G4 50 INTERCHANGE |[OZELTW2 100
Greece AWOS G1-G2 25+25 (-1500) OKAPRU2 100
Greece SFHIKIA G1-G3 13+13+13 OKAPRU2 100
Greece BASE KASTRAKI G1-G4 10+10+10+10 Balance INCREASING INCREASED

_ INTERCHANGE +STRATOS 10+10 [MW] NODE FOR

Romania (+1500) GALCEG 50 - 1400 OBUERS1 100
Romania ISALNITB 150 - 1300 IRDPV111 200
Romania MINTIAB 200 - 1200 OBUERS1 100
Romania BUCSB 100 IRDPV111 200
Bulgaria NKOZ G7 190 -1100 IRDPV111 400
Bulgaria NKOZ G8 190 -1000 OBUERS1 100
Bulgaria CHAG34 100 IRDPV111 400
Power Balance DECREASING DECREASED -900 IRDPV111 600
System [MW] NODE FOR UCTE -800 OBUERS1 100
Greece +1400 KARACQOU-Italy DC 100 IRDPV111 600
Greece +1300 KARACQOU-Italy DC 100 WINTER -700 IRDPV111 800
Romania BUCSB 100 -600 OBUERS1 100
Greece KARACQOU-ltaly DC 100 IRDPV111 800
Romania +1200 BUCSB 100 500 IRDPV111 800
Bulgaria CHAG34 100 OBUERS1 200
Greece KARACQOU-Italy DC 100 -400 IRDPV111 800
Romania +1100 GALCEG 50 OBUERS1 300
Romania ISALNITB 150 -300 IRDPV111 800
Bulgaria CHAG34 100 OBUERS1 400
Greece KARACQOU-ltaly DC 200 IRDPV111 800
Romania +1000 GALCEG 50 -200 OBUERS1 400
Romania ISALNITB 150 OZELTW2 100
Bulgaria CHAG34 100 IRDPV111 800
Greece KARACQOU-Italy DC 200 100 OBUERS1 400
Romania +900 GALCEG 50 OZELTW2 100
Romania ISALNITB 150 OKAPRU2 100
Bulgaria NKOZ G7 190

Greece KARACQOU-Italy DC 200
Romania GALCEG 50
Romania +800 ISALNITB 150

Bulgaria BUCSB 100

Bulgaria NKOZ G7 190

Greece KARACQOU-Italy DC 200
Romania GALCEG 50
Romania +700 ISALNITB 150
Romania MINTIAB 200

Bulgaria NKOZ G7 190

Greece KARACQOU-Italy DC 200

Greece QHSAUROS 100
Romania +600 GALCEG 50
Romania ISALNITB 150
Romania MINTIAB 200

Bulgaria NKOZ G7 190

Greece KARACQOU-Italy DC 200

Greece OHSAUROS 100

Romania GALCEG 50

Romania + 500 ISALNITB 150

Romania MINTIAB 200

Bulgaria NKOZ G7 190

Bulgaria CHAG34 100

Greece KARACQOU-Italy DC 200

Greece QHSAUROS 100

Greece PTOLEM G4 50

Greece AWOS G1-G2 50

Romania +400 GALCEG 50

Romania ISALNITB 150

Romania MINTIAB 200

Bulgaria NKOZ G7 190

Bulgaria CHAG34 100

Greece KARACQOU-Italy DC 200

Greece QHSAUROS 100

Greece PTOLEM G4 50

Greece [AWOS G1-G2 50

Romania +300 GALCEG 50

Romania ISALNITB 150

Romania MINTIAB 200
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Table 2.5.6. Energy transfer from North to South wth Turkey

SCENARIO 5 WINTER

Power Balance NODE Power Balance NODE
System [MW] NAME NERSASIE System [MW] NAME DEEREAEE
Centrel GABICK1 350 Turkey G-4HAMIT 100+100+111
Centrel BASE LEVIC 1 150 Turkey G-4ADADG 39+39+43
Burstin INTERCHANGE UMUKACH2 100 Turkey BASE G-4GBZDG 39+39+42+39+39+42
Burstin UMUKACH1 400 Turkey INTERCHANGE G-4SEYIT 153+153
Romania ISACCEA 500 Turkey G-4ALIDG 39
Power Balance DECREASING | DECREASED Greece KARACQOU-Italy DC 200
System [IMW] NODE EFOR Greece FLORINA 300
Centrel + 1400 GABICK1 70 Power Balance INCREASING INCREASED
Centrel LEVIC 1 30 System [MW] NODE FOR
Centrel +1300 GABICK1 140 Turkey - 1400 G-4HAMIT 100
Centrel LEVIC 1 60 Turkey - 1300 G-4HAMIT 100+100
Centrel GABICK1 140 Turkey - 1200 G-4HAMIT 100+100+111
Centrel +1200 LEVIC 1 60 Turkey 1100 G-4HAMIT 100+100+111
Burstin UMUKACH2 20 Greece KARACQOU-Italy DC 100
Burstin UMUKACH1 80 Turkey G-4HAMIT 100+100+111
Centrel GABICK1 140 Turkey 1000 G-4TEMEL 58
Centrel LEVIC1 60 Turkey G-4ADADG 39
Burstin +1100 UMUKACH2 20 Greece KARACQOU-Italy DC 100
Burstin UMUKACH1 80 Turkey G-4HAMIT 100+100+111
Romania ISACCEA 100 Turkey 900 G-4TEMEL 58
Centrel GABICK1 210 Turkey G-4ADADG 39
Centrel LEVIC1 90 Greece KARACQOU-Italy DC 200
Burstin + 1000 UMUKACH2 20 Turkey G-4HAMIT 100+100+111
Burstin UMUKACH1 80 Turkey -800 G-4ADADG 39+39+43
Romania ISACCEA* 100 Turkey G-4GBZDG 39+39
Centrel GABICK1 210 Greece KARACQOU-Italy DC 200
Centrel LEVIC 1 90 Turkey G-4HAMIT 100+100+111
Burstin + 900 UMUKACH2 20 Turkey 700 G-4ADADG 39+39+43
Burstin UMUKACH1 80 Turkey G-4GBZDG 39+39
Romania ISACCEA 200 Greece KARACQOU-Italy DC 300
Centrel GABICK1 210 Turkey G-4HAMIT 100+100+111
Centrel LEVIC 1 90 Turkey G-4ADADG 39+39+43
Burstin + 800 UMUKACH2 40 Turkey -600 G-4GBZDG 39+39+42
Burstin UMUKACH1 160 Turkey G-ATEMEL 58
Romania ISACCEA 200 Greece KARACQOU-Italy DC 300
Centrel GABICK1 210 Turkey G-4HAMIT 100+100+111
Centrel LEVIC 1 90 Turkey G-4ADADG 39+39+43
Burstin +700 UMUKACH2 40 Turkey - 500 G-4GBZDG 39+39+42+39
Burstin UMUKACH1 160 Turkey G-ATEMEL 58+58
Romania ISACCEA 300 Greece KARACQOU-Italy DC 300
Centrel GABICK1 280 Turkey G-4HAMIT 100+100+111
Centrel LEVIC 1 120 Turkey G-4ADADG 39+39+43
Burstin + 600 UMUKACH?2 40 Turkey - 400 G-4GBZDG 39+39+42+39
Burstin UMUKACH1 160 Turkey G-4TEMEL 58+58
Romania ISACCEA 300 Greece KARACQOU-Italy DC 400
Centrel GABICK1 280 Turkey G-4HAMIT 100+100+111
Centrel LEVIC 1 120 Turkey G-4ADADG 39+39+43
Burstin + 500 UMUKACH2 60 Turkey 2300 G-4GBZDG 39+39+42
Burstin UMUKACH1 240 Turkey G-4TEMEL 58+58
Romania ISACCEA 300 Turkey G-4SEYIT 153
Centrel GABICK1 280 Greece KARACQOU-Italy DC 400
Centrel LEVIC1 120 Turkey G-4HAMIT 100+100+111
Burstin + 400 UMUKACH2 60 Turkey G-4ADADG 39+39+43
Burstin UMUKACH1 240 Turkey =200 G-4GBZDG 39+39+42
Romania ISACCEA 400 Turkey G-ATEMEL 58
Centrel GABICK1 350 Turkey G-4SEYIT 153+153
Centrel LEVIC 1 150 Greece KARACQOU-Italy DC 400
Burstin + 300 UMUKACH2 60 Turkey G-4HAMIT 100+100+111
Burstin UMUKACH1 240 Turkey G-4ADADG 39+39+43
Romania ISACCEA 400 Turkey G-4GBZDG 39+39+42
Centrel GABICK1 350 Turkey - 100 G-4TEMEL 58
Centrel LEVIC 1 150 Turkey G-4SEYIT 153+153
Burstin + 200 UMUKACH2 80 Greece KARACQOU-Italy DC 200
Burstin UMUKACH1 320 Greece FLORINA 300
Romania ISACCEA* 400
Centrel GABICK1 350
Centrel LEVIC 1 150
Burstin +100 UMUKACH2 80
Burstin UMUKACH1 320
Romania ISACCEA 500
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Table 2.5.7. Energy transfer from South to North wih Turkey

SCENARIO 6 WINTER

Power

Bal ance

NODE

Power Balance NODE DECREA
System [MW] NAME SE
BASE
INTERCHANGE |GABICKL 1050
(-1500) LEVIC 1 450
Balance INCREASING | INCREAS
[MW] NODE ED
GABICK1 70
-1400 LEVIC 1 30
GABICK1 140
g LEVIC 1 60
GABICK1 210
- 1200 LEVIC 1 90
GABICK1 280
=&y LEVIC 1 120
GABICK1 350
- 1000 LEVIC 1 150
CENTREL - 900 GABICKI 420
WINTER LEVIC 1 180
- 800 GABICK1 490
LEVIC 1 210
GABICK1 560
=L LEVIC 1 240
GABICK1 630
- 600 LEVIC 1 270
GABICK1 700
- 500 LEVIC 1 300
GABICK1 770
- 400 LEVIC 1 330
GABICK1 840
=€8L LEVIC 1 360
GABICK1 910
- 200 LEVIC 1 390
GABICK1 980
-100 LEVIC 1 420

System [y NAME INEIRSASIE
Turkey G-4HAMIT 100+100+111
Turkey G-4CAYIR 160
Turkey BASE G-4ELBS2 350
Turkey INTERCHANGE |G-4YENIK 210
Bulgaria (+1500) CHAG34 100
Bulgaria NKOZ G5 190
Bulgaria TVARN G4 190
Power Balance DECREASING | DECREASED
System [IMW] NODE FOR
Turkey + 1400 G-4HAMIT 100
Turkey + 1300 G-4HAMIT 100+100
Turke_v + 1200 G-4HAMIT 100+100
Bulgaria CHAG34 100
Turkey +1100 G-4HAMIT 100+100+111
Bulgaria CHAG34 100
Turkey +1000 G-4HAMIT 100+100+111
Bulgaria NKOZ G7 190
Turkey G-4HAMIT 100+100
Turkey +900 G-4YENIK 210
Bulgaria NKOZ G7 190
Turkey G-4HAMIT 100+100+111
Turkey +800 G-4YENIK 210
Bulgaria NKOZ G7 190
Turkey G-4HAMIT 100+100+111
Turkey +700 G-4YENIK 210
Bulgaria NKOZ G7 190
Bulgaria CHAG34 100
Turkey G-4HAMIT 100
Turkey G-4CAYIR 160
Turkey + 600 G-4ELBS2 350
Bulgaria NKOZ G7 190
Bulgaria CHAG34 100
Turkey G-4HAMIT 100+100
Turkey G-4CAYIR 160
Turkey + 500 G-4ELBS2 350
Bulgaria NKOZ G7 190
Bulgaria CHAG34 100
Turkey G-4HAMIT 100+100
Turkey G-4CAYIR 160
Turkey + 400 G-4ELBS2 350
Bulgaria NKOZ G7 190
Bulgaria NKOZ G8 190
Turkey G-4HAMIT 100+100+111
Turkey G-4CAYIR 160
Turkey + 300 G-4ELBS2 350
Bulgaria NKOZ G7 190
Bulgaria NKOZ G8 190
Turkey G-4HAMIT 100+100
Turkey G-4CAYIR 160
Turkey +200 G-4ELBS2 350
Turkey G-4YENIK 210
Bulgaria NKOZ G7 190
Bulgaria NKOZ G8 190
Turkey G-4HAMIT 100+100
Turkey G-4CAYIR 160
Turkey G-4ELBS2 350
Turkey + 100 G-4YENIK 210
Bulgaria CHAG34 100
Bulgaria NKOZ G7 190
Bulgaria NKOZ G8 190

55



SECI Regional Electricity Interconnection Planning Study

Table 2.5.8. Energy transfer from North to South wihout Turkey

SCENARIO 7 WINTER

Power Bal ance NODE

System [y NAME eI
Burstin BASE UMUKACH2 560
Burstin UMUKACH1 140
Centrel INTE(TEZHOQ)'\IGE GABICK1 350
Centrel LEVIC 1 150
Power Bal ance DECREASING | DECREASED
System [y NODE FOR
Burst!n +1100 UMUKACH?2 80
Burstin UMUKACH1 20
Burst!n +1000 UMUKACH2 160
Burstin UMUKACH1 40
Burstin UMUKACH2 160
Burstin +900 UMUKACH1 40
Centrel GABICK1 70
Centrel LEVIC1 30
Burstin UMUKACH2 160
Burstin +800 UMUKACH1 40
Centrel GABICK1 140
Centrel LEVIC 1 60
Burstin UMUKACH2 240
Burstin +700 UMUKACH1 60
Centrel GABICK1 140
Centrel LEVIC1 60
Burstin UMUKACH2 240
Burstin +600 UMUKACH1 60
Centrel GABICK1 210
Centrel LEVIC1 90
Burstin UMUKACH2 320
Burstin +500 UMUKACH1 80
Centrel GABICK1 210
Centrel LEVIC1 90
Burstin UMUKACH2 400
Burstin +400 UMUKACH1 100
Centrel GABICK1 210
Centrel LEVIC1 90
Burstin UMUKACH2 400
Burstin +300 UMUKACH1 100
Centrel GABICK1 280
Centrel LEVIC1 120
Burstin UMUKACH2 480
Burstin +200 UMUKACH1 120
Centrel GABICK1 280
Centrel LEVIC1 120
Burstin UMUKACH2 480
Burstin +100 UMUKACH1 120
Centrel GABICK1 350
Centrel LEVIC1 150

Power Balance NODE
System [MW] NAME DECREAEIE
Greece BASE KARACQOU-Italy DC 400
Greecg INTERCHANGE ELORINA 300
Bulgaria (-1200) NKOZ G5 205
Albania KOMG 300
Power Balance INCREASING INCREASED
Syst em [MW] NODE FOR
Greece -1100 KARACQOU-Italy DC 100
Greece -1000 KARACQOU-Italy DC 200
Greece 900 KARACQOU-Italy DC 200
Albania KOMG 100
Greece -800 KARACQOU-Italy DC 200
Bulgaria NKOZ G5 205
Greece 700 KARACQOU:-Italy DC 300
Bulgaria NKOZ G5 205
Greece KARACQOU-Italy DC 300
Albania -600 KOMG 100
Bulgaria NKOZ G5 205
Greece KARACQOU-Italy DC 100
Greece 500 FLORINA 300
Albania KOMG 100
Bulgaria NKOZ G5 205
Greece KARACQOU-Italy DC 200
Greece -400 FLORINA 300
Albania KOMG 100
Bulgaria NKOZ G5 205
Greece KARACQOU-Italy DC 200
Greece 300 FLORINA 300
Bulgaria NKOZ G5 205
Albania KOMG 200
Greece KARACQOU-Italy DC 300
Greece 200 FLORINA 300
Bulgaria NKOZ G5 205
Albania KOMG 200
Greece KARACQOU-Italy DC 300
Greece -100 FLORINA 300
Bulgaria NKOZ G5 205
Albania KOMG 300
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Table 2.5.9. Energy transfer from South to North wihout Turkey

SCENARIO 8 WINTER

Power Balance NODE Power Balance NODE
System IMW] NAME NER=ASE System [MW] NAME DIECREAEEE
Greece KARACQOU-Italy DC 200 BASE GABICK1 1050
Greece QHSAUROS 100 INTERCHANGE LEVIC 1 450
Greece PTOLEM G4 50 Balance INCREASING | INCREASED
Greece AWOS G1-G2 25+25 [MW] NODE FOR
Greece SFEHIKIA G1-G3 13+13+13 GABICK1 70
Greece BASE KASTRAKI G1-G4 10+10+10+10 -1400 LEVIC 1 30
i INTERCHANGE +STRATOS 10+10
Romania (+1500) GALCEG 50 -1300 GABICK1 140
Romania ISALNITB 150 LEVIC 1 60
Romania MINTIAB 200 - 1200 GABICK1 210
Romania BUCSB 100 LEVIC1 90
Bulgaria NKOZ G7 190 - 1100 GABICK1 280
Bulgaria NKOZ G8 190 LEVIC 1 120
Bulgaria CHAG34 100 - 1000 GABICK1 350
Power Balance DECREASING DECREASED LEVIC 1 150
System [MW] NODE FOR GABICK1 420
Greece + 1400 KARACQOU-Italy DC 100 ?,IVE:;I\‘-.E_EERL g LEVIC 1 180
Greece +1300 KARACQOU-Italy DC 100 - 800 GABICK1 490
Romania BUCSB 100 LEVIC1 210
Greece KARACQOU-Italy DC 100 - 700 GABICK1 560
Romania + 1200 BUCSB 100 LEVIC 1 240
Bulgaria CHAG34 100 - 600 GABICK1 630
Greece KARACQOU-Italy DC 100 LEVIC1 270
Roman!a +1100 GALCEG 50 - 500 GABICK1 700
Romania ISALNITB 150 LEVIC 1 300
Bulgaria CHAG34 100 - 400 GABICK1 770
Greece KARACQOU-Italy DC 200 LEVIC 1 330
Roman!a +1000 GALCEG 50 - 300 GABICK1 840
Romania ISALNITB 150 LEVIC 1 360
Bulgaria CHAG34 100 - 200 GABICK1 910
Greece KARACQOU-Italy DC 200 LEVIC1 390
Roman!a +900 GALCEG 50 - 100 GABICK1 980
Romania ISALNITB 150 LEVIC 1 420
Bulgaria NKOZ G7 190
Greece KARACQOU-Italy DC 200
| __Romania | GALCEG 50
Romania + 800 ISALNITB 150
Bulgaria BUCSB 100
Bulgaria NKOZ G7 190
Greece KARACQOU-Italy DC 200
| Romania | GALCEG 50
Romania +700 ISALNITB 150
Romania MINTIAB 200
Bulgaria NKOZ G7 190
Greece KARACQOU-Italy DC 200
Greece QHSAUROS 100
Romania +600 GALCEG 50
Romania ISALNITB 150
Romania MINTIAB 200
Bulgaria NKOZ G7 190
Greece KARACQOU-Italy DC 200
Greece QHSAUROS 100
| Romania | GALCEG 50
Romania +500 ISALNITB 150
Romania MINTIAB 200
Bulgaria NKOZ G7 190
Bulgaria CHAG34 100
Greece KARACQOU-Italy DC 200
Greece OHSAUROS 100
Greece PTOLEM G4 50
Greece AWOS G1-G2 25+25
Romania + 400 GALCEG 50
Romania ISALNITB 150
Romania MINTIAB 200
Bulgaria NKOZ G7 190
Bulgaria CHAG34 100
Greece KARACQOU-Italy DC 200
Greece QOHSAUROS 100
Greece PTOLEM G4 50
Greece AWOS G1-G2 25+25
Romania +300 GALCEG 50
Romania ISALNITB 150
Romania —HNTIAB 200




SECI Regional Electricity Interconnection Planning Study

SCENARIO 1 SUMMER

Table 2.5.10. Energy transfer from West to East wit Turkey

Power NODE Power NODE DECREASED
System NAME INCIREASED [ROIR System NAME FOR
BASE OBUERS1 800 G-4HAMIT 100+100+111
INTERCHANGE OZELTW2 400 — G-4ADADG 39+39+43
(+1500) OKAPRU2 100 INTERCHANGEl—G-4GBZDG | 30+30+42+30+39+42
OROSEG2 100 -1500) G-4TEMEL 58+58
OZELL 2 100 G-4SEYIT 153+153
Ba[l ﬁ,r\}ce mgag DECFR(EQSED G-4ALIDG 39+30+42+39+309+42
+1400 OBUERS1 100 G-4ISKEN 99+99
+1300 OBUERS1 200 BF‘,\';”‘W?E sgﬁg INCREASED FOR
+1200 OBUERS1 300 - 1400 G-4HAMIT 100
+1100 OBUERS1 400 1300 G-4HAMIT 100+100
+1000 OBUERS1 500 - 1200 G-4HAMIT 100+100+111
+ 900 OBUERS1 600 G-4HAMIT 100+100+111
UCTE + 800 OBUERS1 700 - 1100 G-4TEMEL 58
+ 700 OBUERS1 800 G-4ADADG 39
SUMMER g OBUERS1 800 G-4HAMIT 100+100+111
OZELTW2 100 - 1000 G-4ADADG 39+39+43
4500 OBUERS1 800 G-4GBZDG 39+39
OZELTW2 200 G-4HAMIT 100+100+111
e OBUERS1 800 900 G-4ADADG 39+39+43
OZELTW2 300 G-4GBZDG 39+39+42
4300 OBUERS1 800 G-4TEMEL 58
OZELTW2 400 G-4HAMIT 100+100+111
OBUERS1 800 e G-4ADADG 39+39+43
+200 OZELTW? 400 G-4GBZDG 39+30+42+39
OKAPRU2 100 G-4TEMEL 58+58
OBUERS1 800 G-4HAMIT 100+100+111
100 OZELTW2 400 G-4ADADG 39+39+43
OKAPRU2 100 - 700 G-4GBZDG 39+39+42
ORQSEG2 100 G-4TEMEL 58+58
G-4SEYIT 153
G-4HAMIT 100+100+111
G-4ADADG 39+39+43
- 600 G-4GBZDG 39+39+42
TURKEY G-4TEMEL 58
SUMMER G-4SEYIT 153+153
G-4HAMIT 100+100+111
G-4ADADG 39+39+43
-500 G-4GBZDG | _ 39+39+42+39+39+42
G-4SEYIT 153+153
G-4ALIDG 39
G-4HAMIT 100+100+111
G-4ADADG 39+39+43
400 G-4GBZDG |  39+39+42+39+39+42
G-4TEMEL 58
G-4SEYIT 153+153
G-4ALIDG 39+39
G-4HAMIT 100+100+111
G-4ADADG 39+39+43
200 G-4GBZDG |  39+39+42+39+39+42
G-4TEMEL 58+58
G-4SEYIT 153+153
G-4ALIDG 39+39+42
G-4HAMIT 100+100+111
G-4ADADG 39+39+43
G-4GBZDG |  39+39+42+39+39+42
- 200 G-4TEMEL 58+58
G-4SEYIT 153+153
G-4ALIDG 39+39+42
G-4ISKEN 99
G-4HAMIT 100+100+111
G-4ADADG 39+39+43
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Table 2.5.11. Energy transfer from North to South ith Turkey

SCENARIO 5 SUMMER

Power NODE INCREASED
System NAME FOR
Centrel GABICK1 350
BASE
Centrel INTERCHANGE LEVIC 1 150
Burstin UMUKACH?2 100
Burstin UMUKACH1 400
ISACCEA* 500
Balance NODE DECREASED
[MW] NAME FOR
Centrel GABICK1 70
+ 1400
Centrel LEVIC 1 30
Centrel +1300 GABICK1 140
Centrel LEVIC 1 60
Centrel GABICK1 140
Centr_el +1200 LEVIC 1 60
Burstin UMUKACH?2 20
Burstin UMUKACH1 80
Centrel GABICK1 140
Centrel LEVIC1 60
Burstin + 1100 UMUKACH?2 20
Burstin UMUKACH1 80
ISACCEA* 100
Centrel GABICK1 210
Centrel LEVIC1 90
Burstin + 1000 UMUKACH?2 20
Burstin UMUKACH1 80
ISACCEA* 100
Centrel GABICK1 210
Centrel LEVIC1 90
Burstin +900 UMUKACH?2 20
Burstin UMUKACH1 80
ISACCEA* 200
Centrel GABICK1 210
Centrel LEVIC 1 90
Burstin + 800 UMUKACH2 40
Burstin UMUKACH1 160
ISACCEA* 200
Centrel GABICK1 210
Centrel LEVIC 1 90
Burstin +700 UMUKACH2 40
Burstin UMUKACH1 160
ISACCEA* 300
Centrel GABICK1 280
Centrel LEVIC 1 120
Burstin + 600 UMUKACH?2 40
Burstin UMUKACH1 160
ISACCEA* 300
Centrel GABICK1 280
Centrel LEVIC1 120
Burstin + 500 UMUKACH?2 60
Burstin UMUKACH1 240
ISACCEA* 300
Centrel GABICK1 280
Centrel LEVIC1 120
Burstin + 400 UMUKACH?2 60
Burstin UMUKACH1 240
ISACCEA* 400
Centrel GABICK1 350
Centrel LEVIC 1 150
Burstin + 300 UMUKACH2 60
Burstin UMUKACH1 240
ISACCEA* 400
Centrel GABICK1 350
Centrel LEVIC 1 150
Burstin + 200 UMUKACH2 80
Burstin —SMUKACH1 320

Power NODE DECREASED
System NAME FOR
Turkey G-4HAMIT 100+100+111
Turkey BASE G-4ADADG 39+39+43
INTERCHANGE]|
Turkey TUR -1000 G-4GBZDG 39+39+42+39+39+42
Turkey GRE -500 G-4SEYIT 153+153
Turkey G-4ALIDG 39
Greece KARACQOU-Italy DC 200
Greece ELORINA 300
Balance NODE INCREASED
[IMW] NAME FOR
Turkey - 1400 G-4HAMIT 100
Turkey - 1300 G-4HAMIT 100+100
Turkey - 1200 G-4SEYIT 153+153
Turkey -1100 G-4SEYIT 153+153
Greece KARACOQOU:-Italy DC 100
Turkey G-4HAMIT 100
Turkey - 1000 G-4SEYIT 153+153
Greece KARACQOU-Italy DC 100
Turkey G-4HAMIT 100
Turkey -900 G-4SEYIT 1534153
Greece KARACQOU-Italy DC 200
Turkey G-4HAMIT 100+100+111
Turkey -800 G-4ADADG 39+39+43
Turkey G-4GBZDG 39+39
Greece KARACQOU-Italy DC 200
Turkey G-4HAMIT 100+100+111
Turkey 700 G-4ADADG 39+39+43
Turkey G-4GBZDG 39+39
Greece KARACQOU:-Italy DC 300
Turkey G-4HAMIT 100+111
Turkey G-4ADADG 39+39+43
Turkey -600 G-4GBZDG 39+39+42
Turkey G-4SEYIT 153
Greece KARACQOU:-Italy DC 300
Turkey G-4HAMIT 100+100+111
Turkey -500 G-4ADADG 39+43
Turkey G-4SEYIT 153+153
Greece KARACQOU:-ltaly DC 300
Turkey G-4HAMIT 100+100+111
Turkey - 400 G-4ADADG 39+43
Turkey G-4SEYIT 153+153
Greece KARACOQOU:-Italy DC 400
Turkey G-4HAMIT 100+111
Turkey G-4ADADG 39+39+43
Turkey - 300 G-4GBZDG 39+39+39+39
Turkey G-4SEYIT 1534153
Greece KARACQOU-Italy DC 400
Turkey G-4HAMIT 100+100+111
Turkey G-4ADADG 39+39+43
Turkey - 200 G-4GBZDG 39+39+39+39
Turkey G-4SEYIT 153+153
Greece KARACQOU-Italy DC 400
Turkey G-4HAMIT 100+100+111
Turkey G-4ADADG 39+39+43
Turkey -100 G-4GBZDG 39+39+39+39
Turkey G-4SEYIT 153+153
Greece KARACQOU-Italy DC 200
Creece FLORINA 300
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6.2.

Tables and Details from Chapter 3 of the Report
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Table 3.1

Contingency schemes in the power system of Albania
from bus to bus
number name voltage number name voltage ID
10004 Fz22 220 10005 KOM22 220 1
10004 Fz22 220 10007 BUR22 220 1
10004 Fz22 220 10008 TIR22 220 1
10005 KOM22 220 10006 VD22 220 1
10005 KOM22 220 10010 ELB222 220 1
10005 KOM22 220 10014 SHAR22 220 1
10006 VD22 220 10008 TIR22 220 1
10006 VD22 220 10008 TIR22 220 2
10007 BUR22 220 10009 ELB122 220 1
10008 TIR22 220 10009 ELB122 220 1
10008 TIR22 220 10009 ELB122 220 2
10008 TIR22 220 10017 RASHB22 220 1
10009 ELB122 220 10010 ELB222 220 1
10009 ELB122 220 10010 ELB222 220 2
10009 ELB122 220 10013 FIER22 220 1
10010 ELB222 220 10014 SHAR22 220 1
10013 FIER22 220 10017 RASHB22 220 1
10010 ELB222 220 10011 ELB2400 400 1
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Table 3.2

Contingency schemes in the power system of BosrdaHerzegovina

from bus to bus
number name voltage number name voltage ID
14201 PRIJED2 220 16206 RP KAKAN 220 1
14201 PRIJED2 220 18202 JAJCE 2 220 1
14202 RP TREB 220 18203 MO-3 220 1
14402 UGLJEVI 400 16402 TS TUZL 400 1
14403 SA 20 400 16401 SA-10 400 1
14404 TE GACK 400 14405 RP TREB 400 1
14404 TE GACK 400 18401 MO-4 400 1
14406 VISEGRA 400 16402 TS TUZL 400 1
16203 GRADACAC 220 16209 TE TUZL 220 1
16204 SALAKOV 220 16206 RP KAKAN 220 1
16204 SALAKOV 220 18203 MO-3 220 1
16205 RP JABL 220 16206 RP KAKAN 220 1
16205 RP JABL 220 18200 HE RAMA 220 1
16205 RP JABL 220 18203 MO-3 220 1
16206 RP KAKAN 220 16208 KAKANJS 220 1
16206 RP KAKAN 220 16211 TS TUZL 220 1
16208 KAKANJS 220 16212 ZENICA2 220 1
16209 TE TUZL 220 16211 TS TUZL 220 1
16211 TS TUZL 220 16212 ZENICA2 220 1
16401 SA-10 400 16402 TS TUZL 400 1
16401 SA-10 400 18401 MO-4 400 1
18200 HE RAMA 220 18202 JAJCE 2 220 1
18200 HE RAMA 220 18204 MO-4 220 1
18203 MO-3 220 18204 MO-4 220 1
18203 MO-3 220 18206 EAL 220 1
18204 MO-4 220 18205 HE CAPLJ 220 1
18204 MO-4 220 18206 EAL 220 1
14202 RP TREB 220 14405 RP TREB 40d 1
14204 SA 20 220 14403 SA 20 400 1
14205 VISEGRA 220 14406 VISEGRA 400 1
16211 TS TUZL 220 16402 TS TUZL 400 1
18204 MO-4 220 18401 MO-4 400 1

62



SECI Regional Electricity Interconnection Planning Study

Table 3.3

Contingency schemes in the power system of Bulgaria

from bus to bus
number name voltage  number name voltage ID
12202 KAZICENE 220 12203 SOFIAJUG 220 1
12202 KAZICENE 220 12821 ALEKO 220 1
12202 KAZICENE 220 13204 STOLNIK2 220 1
12203 SOFIAJUG 220 13203 BOBOVDOL 220 1
12205 TECSOFIA 220 13203 BOBOVDOL| 220 1
12205 TECSOFIA 220 13204 STOLNIK2 220 1
12401 METALURG 400 13401 STOLNIK4 400 1
12401 METALURG 400 13402 SOFIA_W4 400 1
12421 BOICH220 220 12422 AEC_220 220 1
12421 BOICH220 220 12921 MIZIA2 220 1
12422 AEC_220 220 12921 MIZIA2 220 1
12441 AEC_400 400 12941 MIZIA_40 400 1
12441 AEC_400 400 12941 MIZIA_40 400 3
12441 AEC_400 400 13402 SOFIA_W4 400 1
12441 AEC_400 400 13402 SOFIA_W4 400 2
12520 G_ORIAH 220 12521 BALKAN 220 1
12520 G_ORIAH 220 12529 220 1
12520 G_ORIAH 220 12622 MADARA 220 1
12520 G_ORIAH 220 12703 MI_2_220 220 1
12520 G_ORIAH 220 12924 220 1
12521 BALKAN 220 12828 220 1
12526 MI_3_220 220 12700 MI_220 220 1
12526 MI_3_220 220 12703 MI_2_220 220 1
12528 220 12621 DOBRUD2 220 1
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Table 3.3 continued

12528 220 12703 MI_2_220 220 1
12529 220 12703 MI_2_220 220 1
12540 CAREVEC 400 12641 VARNA4 400 1
12540 CAREVEC 400 12941 MIZIA_40 400 1
12621 DOBRUD2 220 12622 MADARA 220 1
12621 DOBRUD2 220 12623 TECVARNA 220 1
12621 DOBRUD2 220 12623 TECVARNA 220 2
12641 VARNA4 400 12642 DOBRUD4 400 1
12641 VARNA4 400 12642 DOBRUD4 400 2
12641 VARNA4 400 12741 BURGAS 400 1
12700 MI_220 220 12703 MI_2_220 220 1
12700 MI_220 220 12703 MI_2_220 220 2
12700 MI_220 220 12721 MI1_220 220 1
12700 MI_220 220 12721 MI1_220 220 2
12700 MI_220 220 12826 PLOVDIV2 220 1
12700 MI_220 220 12826 PLOVDIV2 220 2
12741 BURGAS 400 12743 MI_2_400 400 1
12742 MI_3_400 400 12743 MI_2_400 400 1
12742 MI_3_400 400 12744 MI_400 400 1
12744 MI_400 400 13841 PLOVDIV4 400 1
12821 ALEKO 220 12826 PLOVDIV2 220 1
12821 ALEKO 220 12828 220 1
12921 MIZIA2 220 12924 220 1
12941 MIZIA_40 400 13401 STOLNIK4 400 1
13201 STOMANA 220 13203 BOBOVDOL 220 1
13201 STOMANA 220 13204 STOLNIK2 220 1
13401 STOLNIK4 400 13405 ZLATICA 400 1
13402 SOFIA_W4 400 13403 C_MOGILA 400 1
13403 C_MOGILA 400 13404 BLAGOEV 400 1
13403 C_MOGILA 400 13407 VETREN 400 1
13405 ZLATICA 400 13841 PLOVDIV4 400 1
13407 VETREN 400 13841 PLOVDIV4 400 1
12422 AEC_220 220 12441 AEC_400 400 1
12526 MI_3_220 220 12742 MI_3_400 400 1
12621 DOBRUD2 220 12642 DOBRUD4 400 1
12721 MI1_220 220 12744 MI_400 400 1
12921 MIZIA2 220 12941 MIZIA_40 400 1
13204 STOLNIK2 220 13401 STOLNIK4 400 1
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Table 3.4

Contingency schemes in the power system of Croatia
from bus to bus
number name voltage number name voltage ID
20005 BILIC220 220 20063 HEZAK220 220 1
20005 BILIC220 220 20077 KONJ220 220 1
20010 BRINJE 220 20059 HESEN220Q 220 1
20010 BRINJE 220 20077 KONJ220 220 1
20010 BRINJE 220 20103 MRACL220 220 1
20055 HEORLOVA 220 20077 KONJ220 220 1
20059 HESEN220 220 20096 MELIN220 220 1
20063 HEZAK220 220 20077 KONJ220 220 1
20078 KONJ400 400 20147 OBROV40( 400 1
20094 MEDUR220 220 20168 TESIS220 220 1
20096 MELIN220 220 20126 PEHLIN22 220 1
20096 MELIN220 220 20165 TEPLO220 220 1
20096 MELIN220 220 20166 TERIJEKA 220 1
20097 MELIN400 400 20147 OBROV400 400 1
20097 MELIN400 400 20177 TUMBR400 400 1
20103 MRACL220 220 20168 TESIS220 220 1
20103 MRACL220 220 20202 ZERJA220 220 1
20126 PEHLIN22 220 20165 TEPLO220 220 1
20177 TUMBR400 400 20203 ZERJA400 400 1
20203 ZERJA400 400 20401 ERNES40 404 1
20077 KONJ220 220 20078 KONJ400 400 1
20096 MELIN220 220 20097 MELIN400 400 1
20202 ZERJA220 220 20203 ZERJA400 400 1
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Table 3.5

Contingency schemes in the power system of Greece

from bus to bus
number name voltage number name voltage ID
22241 QES.2 400 22294 AMUNTAIO 400 1
22241 QES.2 400 22845 QES/NIKH 400 1
22294 AMUNTAIO 400 22319 KARDIA K 400 1
22294 AMUNTAIO 400 22397 AHS_FLWR 400 1
22312 AG.DHMHT 400 22319 KARDIA K 400 1
22312 AG.DHMHT 400 22405 LARISA K 400 1
22312 AG.DHMHT 400 22845 QES/NIKH 400 1
22319 KARDIA K 400 22405 LARISA K 400 1
22319 KARDIA K 400 22837 K-TRIKAL 400 1
22405 LARISA K 400 22476 K_LARYMN 400 1
22405 LARISA K 400 22476 K_LARYMN 400 3
22476 K_LARYMN 400 22550 ACARNES 400 1
22476 K_LARYMN 400 22767 DISTOMO 400 1
22550 ACARNES 400 22568 KOUMOUN. 400 1
22550 ACARNES 400 22585 AG.STEF. 400 1
22568 KOUMOUN. 400 22767 DISTOMO 400 1
22585 AG.STEF. 400 22613 PALLHNH 400 1
22585 AG.STEF. 400 22613 PALLHNH 400 3
22613 PALLHNH 400 22635 ARGUR/LH 400 1
22613 PALLHNH 400 22682 LAURIO 400 1
22635 ARGUR/LH 400 22682 LAURIO 400 1
22767 DISTOMO 400 22772 ACELWOS 400 1
22767 DISTOMO 400 22837 K-TRIKAL 400 1
22772 ACELWOS 400 22875 KARACQOU 400 1
22837 K-TRIKAL 400 22875 KARACQOU 400 1
22183 FILIPPOI 400 22185 FILIPPOI 150 Al
22183 FILIPPOI 400 22185 FILIPPOI 150 A2
22208 THES2 150 22845 QES/NIKH 400 Ad
22208 THES2 150 22845 QES/NIKH 400 A3
22207 QES/NIKH 150 22241 QES.2 400 A2
22207 QES/NIKH 150 22241 QES.2 400 Al
22319 KARDIA K 400 22326 KARDIA2 150 A2
22319 KARDIA K 400 22325 KARDIAL 150 Al
22397 AHS_FLWR 400 22398 AHS_FLW 150 Al
22405 LARISA K 400 22407 LARISA K 150 A3
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Table 3.5 continued

22476 K_LARYMN 400 22586 AG.STEF. 400 1
22405 LARISA K 400 22407 LARISA K 150 A2
22405 LARISA K 400 22407 LARISA K 150 Al
22454 K-TRIKAL 150 22837 K-TRIKAL 400 Al
22476 K_LARYMN 400 22478 LARUMNA 150 A2
22476 K_LARYMN 400 22478 LARUMNA 150 Al
22547 KOUM_1 400 22570 KOUMOUN1 150 Al
22547 KOUM_1 400 22570 KOUMOUN1 150 A2
22548 KOUM_1 400 22571 KOUMOUN2 150 A3
22548 KOUM_1 400 22571 KOUMOUN2 150 A4
22549 KOUM_1 400 22572 KOUMOUNS3 150 A5
22549 KOUM_1 400 22572 KOUMOUNS3 150 A6
22550 ACARNES 400 22552 ACARNES2 150 A2
22550 ACARNES 400 22553 ACARNES1 150 Al
22585 AG.STEF. 400 22589 AG.STEF. 150 A2
22585 AG.STEF. 400 22590 AG.STEF. 150 Al
22613 PALLHNH 400 22615 PALLHNH 150 A2
22613 PALLHNH 400 22616 PALLHNH 150 Al
22635 ARGUR/LH 400 22637 ARGUR/LH 150 A2
22635 ARGUR/LH 400 22638 ARGUR/LH 150 Al
22682 LAURIO 400 22692 LAURIO T 150 Al
22767 DISTOMO 400 22793 DISTOMO 150 A2
22767 DISTOMO 400 22793 DISTOMO 150 Al
22772 ACELWOS 400 22778 ACELWOS 150 A2
22772 ACELWOS 400 22777 ACELWOS 150 Al
22794 KARACQOU 150 22875 KARACQOU 400 A2
22794 KARACQOU 150 22875 KARACQOU 400 Al
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Table 3.6
Contingency schemes in the power system of Hungary
from bus to bus

number name voltage number name voltage ID
24001 MGYOR 2 220 24037 MOROE 2 220 1
24002 MGYOR 4 400 24004 MLITR 4 400 1
24004 MLITR 4 400 24006 MMART 4 400 1
24004 MLITR 4 400 24012 MHEVI 4 400 1
24004 MLITR 4 400 24039 MPAKS 4 400 1
24005 MMART 21 220 24041 MDUME 22 220 1
24006 MMART 4 400 24017 MAISA 4 400 0
24006 MMART 4 400 24039 MPAKS 4 400 1
24007 MMART 22 220 24040 MDUME 21 220 2
24008 MDUJV 21 220 24040 MDUME 21 220 1
24009 MDUJV 22 220 24041 MDUME 22 220 2
24010 MTOPN 4 400 24012 MHEVI 4 400 1
24010 MTOPN 4 400 24039 MPAKS 4 400 1
24011 MPECS 4 400 24039 MPAKS 4 400 1
24014 MSZEG 2 220 24022 MSZOL 2 220 1
24016 MBEKO 4 400 24017 MAISA 4 400 1
24016 MBEKO 4 400 24020 MSAFA 4 400 1
24017 MAISA 4 400 24032 MGOD 4 400 1
24020 MSAFA 4 400 24039 MPAKS 4 400 1
24022 MSZOL 2 220 24043 MDETK 2 220 1
24022 MSZOL 2 220 24044 MSAJO 2 220 1
24023 MDEBR 21 220 24044 MSAJO 2 220 1
24024 MDEBR 22 220 24044 MSAJO 2 220 2
24025 MKISV 2 220 24044 MSAJO 2 220 1
24026 MFZSO 4 400 24027 MSAJI 4 400 1
24026 MFZSO 4 400 24046 MSAJO 4 400 1
24026 MFZSO 4 400 24046 MSAJO 4 400 2
24032 MGOD 4 400 24046 MSAJO 4 400 1
24033 MZUGL 2 220 24036 MOCSA 2 220 1
24033 MZUGL 2 220 24043 MDETK 2 220 1
24034 MALBF 21 220 24041 MDUME 22 220 1
24035 MALBF 22 220 24041 MDUME 22 220 2
24036 MOCSA 2 220 24038 MDUFI 2 220 1
24036 MOCSA 2 220 24040 MDUME 21 220 2
24037 MOROE 2 220 24041 MDUME 22 220 1
24038 MDUFI 2 220 24040 MDUME 21 220 1
24042 MTLOK 2 220 24044 MSAJO 2 220 1
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Table 3.6 continued

24043 MDETK 2 220 24044 MSAJO 2 220

24000 MGYOR 11 120 24002 MGYOR 4 400

24002 MGYOR 4 400 24003 MGYOR 12 120

24005 MMART 21 220 24006 MMART 4 400 1

24006 MMART 4 400 24007 MMART 22 220 2

24019 MSAFA 11 120 24020 MSAFA 4 400 1

24020 MSAFA 4 400 24021 MSAFA 12 120 2

24044 MSAJO 2 220 24046 MSAJO 4 400 1

Table 3.7
Contingency schemes in the power system of Macedoni
from bus to bus

number name voltage number| name voltage ID
26005| BITOLA 2 400 26022 DUBROVO 400 1
26005| BITOLA 2 400 26064 SK 4 400 1
26022 | DUBROVO 400 26064 SK 4 40( 1
26022 | DUBROVO 400 26112 STIP 1 400 1
26064 SK 4 400 26111 SK1 40(|) 1
26060 SK1 220 26059 SK1 114) 1
26111 SK1 400 26059 SK1 114) 1




SECI Regional Electricity Interconnection Planning Study

Table 3.8

Contingency schemes in the power system of Romania

from bus to bus
number name voltage number name voltage ID
28001 TANTAREN 400 28002 URECHEST 400 1
28001 TANTAREN 400 28007 SLATINA 400 1
28001 TANTAREN 400 28033 BRADU 400 1
28001 TANTAREN 400 28034 SIBIU 400 1
28002 URECHEST 400 28004 P.D.FE 40( 1
28002 URECHEST 400 28010 DOMNESTI 400 1
28003 MINTIA 400 28008 ARAD 400 1
28003 MINTIA 400 28034 SIBIU 400 1
28004 P.D.FE 400 28007 SLATINA 400 1
28007 SLATINA 400 28011 BUC S 400 1
28008 ARAD 400 28096 ORADEA 400 1
28010 DOMNESTI 400 28011 BUC S 400 1
28010 DOMNESTI 400 28904 BRAZI| 400 1
28011 BUC S 400 28015 PELICANU 400 1
28011 BUC S 400 28016 G. IALOM 400 1
28012 GUTINAS2 220 28080 MUNTENI 220 1
28015 PELICANU 400 28973 CERNAVOD 400 1
28016 G. IALOM 400 28021 L.SARAT 400 1
28016 G. IALOM 400 28973 CERNAVOD 400 1
28016 G. IALOM 400 28973 CERNAVOD 400 2
28017 CONSTAN 400 28019 TULCEA 400 1
28017 CONSTAN 400 28973 CERNAVOD 400 1
28019 TULCEA 400 28020 ISACCEA 400 1
28020 ISACCEA 400 28021 L.SARAT 400 1
28020 ISACCEA 400 28022 SMARDAN 400 1
28021 L.SARAT 400 28022 SMARDAN 400 1
28022 SMARDAN 400 28024 GUTINAS 400 1
28023 FOCSANI 220 28076 BARBOSI 220 1
28023 FOCSANI 220 28077 GUTINAS 220 1
28024 GUTINAS 400 28031 BRASOV 400 1
28025 BACAU 220 28077 GUTINAS 220 1
28025 BACAU 220 28950 ROMAN 220 1
28031 BRASOV 400 28032 DARSTE 400 1
28031 BRASOV 400 28033 BRADU 400 1
28031 BRASOV 400 28034 SIBIU 400 1
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Table 3.8 continued

28032 DARSTE 400 28904 BRAZI 400 1
28034 SIBIU 400 28036 IERNUT 400 1
28036 IERNUT 400 28037 GADALIN 400 1
28037 GADALIN 400 28039 ROSIORI 400 1
28039 ROSIORI 400 28096 ORADEA 400 1
28041 AREFU 220 28042 RIURENI 220 1
28041 AREFU 220 28044 BRADU 220 1
28042 RIURENI 220 28043 STUPAREI 220 1
28043 STUPAREI 220 28044 BRADU 220 1
28044 BRADU 220 28910 TARG A 220 1
28044 BRADU 220 28911 TARG B 220 1
28045 URECHEST 220 28061 SARADAN 220 1
28045 URECHEST 220 28062 TGJIU 220 2
28046 P.D.FEB 220 28050 CETATE 1 22( 1
28047 P.D.FE A 220 28050 CETATE 1 220 1
28047 P.D.FE A 220 28052 RESITA 220 1
28052 RESITA 220 28071 TIMIS 220 1
28055 SLATINA 220 28056 GRADISTE 220 1
28055 SLATINA 220 28057 CRAIOVAA 220 1
28055 SLATINA 220 28058 CRIOVAB 220 1
28055 SLATINA 220 28060 ISALNITA 220 1
28056 GRADISTE 220 28059 ISALNITB 220 1
28057 CRAIOVAA 220 28059 ISALNITB 220 1
28057 CRAIOVAA 220 28902 TR MAG 220 1
28058 CRIOVAB 220 28060 ISALNITA 220 1
28058 CRIOVAB 220 28061 SARADAN 220 1
28062 TGJIU 220 28063 PAROSENI 220 1
28063 PAROSENI 220 28064 BARU M 220 1
28064 BARU M 220 28065 HASD OT 220 1
28065 HASD OT 220 28066 PESTIS 220 1
28065 HASD OT 220 28068 MINTIAB 220 1
28066 PESTIS 220 28067 MINTIAA 220 1
28066 PESTIS 220 28068 MINTIAB 220 1
28067 MINTIAA 220 28071 TIMIS 220 1
28067 MINTIAA 220 28100 SIBIU 220 1
28068 MINTIAB 220 28069 ARAD 220 1
28068 MINTIAB 220 28097 A. IULIA 220 1
28069 ARAD 220 28070 SACALAZ 220 1
28069 ARAD 220 28071 TIMIS 220 1
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Table 3.8 continued

28070 SACALAZ 220 28071 TIMIS 220 1
28072 BUCSA 220 28073 FUNDENI 220 1
28072 BUCSA 220 28079 BUC SB 220 1
28072 BUCS A 220 28901 GHIZDARU 220 1
28073 FUNDENI 220 28905 BRAZI A 220 1
28073 FUNDENI 220 29051 FUNDENI 220 1
28077 GUTINAS 220 28078 DUMBRAV 220 1
28077 GUTINAS 220 28080 MUNTENI 220 1
28077 GUTINAS 220 28081 FAI 220 1
28078 DUMBRAV 220 28083 STEJARU 220 1
28079 BUC SB 220 28935 RAC MOST 220 1
28079 BUC SB 220 29051 FUNDENI 220 1
28080 MUNTENI 220 28081 FAI 220 1
28081 FAI 220 28082 SUCEAVA 220 1
28082 SUCEAVA 220 28950 ROMAN 220 1
28083 STEJARU 220 28084 GHEORGH 220 1
28084 GHEORGH 220 28085 FANTAN 220 1
28086 UNGHENI 220 28087 IERNUT 220 1
28087 IERNUT 220 28088 CUPTC.T 220 1
28087 IERNUT 220 28093 BAIA M 220 1
28088 CUPTC.T 220 28089 CLUJ FL. 220 1
28089 CLUJ FL. 220 28091 TIHAU 220 1
28089 CLUJ FL. 220 28097 A. IULIA 220 1
28091 TIHAU 220 28093 BAIAM 220 1
28093 BAIAM 220 28094 ROSIORI 220 1
28901 GHIZDARU 220 28902 TR MAG 220 1
28901 GHIZDARU 220 28935 RAC MOST 220 1
28905 BRAZI A 220 28911 TARG B 220 1
28905 BRAZI A 220 29050 BRAZI B 220 1
28910 TARG A 220 29050 BRAZI B 220 1
29050 BRAZI B 220 29051 FUNDENI 220 1
28002 URECHEST 400 28045 URECHEST 22( 1
28003 MINTIA 400 28067 MINTIAA 220 1
28003 MINTIA 400 28068 MINTIAB 220 1
28004 P.D.FE 400 28046 P.D.FE B 22( 1
28004 P.D.FE 400 28047 P.D.FE A 220

28007 SLATINA 400 28055 SLATINA 220

28008 ARAD 400 28069 ARAD 220

28011 BUC S 400 28072 BUCS A 220
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Table 3.8 continued

28011 BUC S 400 28079 BUC S B 220 1
28012 GUTINAS2 220 28024 GUTINAS 400 1
28021 L.SARAT 400 28074 L. SARAT 220 1
28024 GUTINAS 400 28077 GUTINAS 220 1
28034 SIBIU 400 28100 SIBIU 220 is
28036 IERNUT 400 28087 IERNUT 220 1
28039 ROSIORI 400 28094 ROSIORI 220 1
28904 BRAZI| 400 28905 BRAZI A 220 N
Table 3.9
Contingency schemes in the power system of Slovenia
from bus to bus
number name voltage numbe! name voltage ID
30000 LDIVAC2 220 30001 LKLECE2 220 1
30001 LKLECE2 220 30002 LBERIC2 220 1
30002 LBERIC2 220 30003 LPODLOZ 220 1
30003 LPODLO2 220 30004 LCIRKO2 220 1
30005 LDIVAC1 400 30006 LBERIC1 400 1
30006 LBERIC1 400 30007 LPODLO1 400 1
30007 LPODLO1 400 30008 LMARIB1 400 1
30008 LMARIB1 400 30009 LKRSKO1 400 1
30002 LBERIC2 220 30006 LBERIC1 400 1
30003 LPODLO2 220 30007 LPODLO1 400 1
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Table 3.10
Contingency schemes in the power system of Yugiaslav
from bus to bus

number name voltage number name voltage ID
34000 TENTB4 400 34001 RPMLAD 400 1
34001 RPMLAD 400 34003 NSA 34 400 1
34001 RPMLAD 400 34003 NSA 34 400 2
34001 RPMLAD 400 34005 OBR A4 400 1
34001 RPMLAD 400 34005 OBR A4 400 2
34001 RPMLAD 400 34056 SMIT24 400 1
34003 NSA 34 400 34004 SUB 34 400 1
34005 OBR A4 400 34010 BGD 84 400 1
34005 OBR A4 400 34058 KOLUB4 400 1
34006 OBR A2 220 34011 BGD 52 220 1
34006 OBR A2 220 34011 BGD 52 220 3
34006 OBR A2 220 34011 BGD 52 220 4
34006 OBR A2 220 34032 RPBBASTA 220 1
34006 OBR A2 220 34035 VALJ32 220 1
34006 OBR A2 220 34036 BGD32A 220 1
34006 OBR A2 220 34044 NSA 32 220 1
34010 BGD 84 400 34012 DRMNO 400 1
34010 BGD 84 400 34057 BGD204 400 1
34012 DRMNO 400 34013 DJERDA 400 1
34012 DRMNO 400 34015 PANC24 400 1
34013 DJERDA 400 34016 BOR 24 400 1
34015 PANC24 400 34057 BGD204 400 1
34016 BOR 24 400 34017 NIS 24 400 1
34017 NIS 24 400 34019 KOSOV4 400 1
34017 NIS 24 400 34053 SVET44 400 1
34018 KRAG24 400 34053 SVET44 400 1
34018 KRAG24 400 34058 KOLUB4 400 1
34019 KOSov4 400 34059 PEC 34 400 1
34020 KOSOV2 220 34021 PRIS42 22¢ 1
34020 KOSOV2 220 34021 PRIS42 22¢ 2
34020 KOSOV2 220 34022 KRUS12 220 1
34020 KOSOV2 220 34046 TEKOS2 220 1
34020 KOSOV2 220 34046 TEKOS2 220 2
34020 KOSOV2 220 34047 GLOG22 220 1
34020 KOSOV2 220 34047 GLOG22 220 2
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Table 3.10 continued

34022 KRUS12 220 34023 NIS 22 220 1
34022 KRUS12 220 34024 KRAL32 220 1

34024 KRAL32 220 34025 CACA32 220 1

34024 KRAL32 220 34026 POZEGA2 220 1

34025 CACA32 220 34026 POZEGA2 220 1
34032 RPBBASTA 220 34035 VALJ32 220 1

34032 RPBBASTA 220 34036 BGD32A 220 1

34032 RPBBASTA 220 34042 SMIT22 220 1

34036 BGD32A 220 34037 BGD 82 220 1
34036 BGD32A 220 34037 BGD 82 220 2
34037 BGD 82 220 34039 HIP 220 1

34039 HIP 220 34040 PANC22 220 1

34040 PANC22 220 34045 ZREN22 220 1
34042 SMIT22 220 34043 SRB 22 220 1
34043 SRB 22 220 34044 NSA 32 220 1
34044 NSA 32 220 34045 ZREN22 220 1
34047 GLOG22 220 34048 PRIZ22 220 1
36201 PLIEVLIA 220 36202 HEPIVA 220 1

36201 PLIEVLIA 220 36202 HEPIVA 220 2

36201 PLIEVLIA 220 36205 MOJKO(O) 220 1
36203 PODGORI1 220 36204 HEPERUC| 22( 1
36203 PODGORI1 220 36205 MOJKO(O 220 1
36401 PLEVLIA2 400 36402 RPRIBARE| 400 1
36402 RPRIBARE 400 36403 PODGORIZ 400 1
34003 NSA 34 400 34044 NSA 32 220 1
34005 OBR A4 400 34006 OBR A2 220 1

34010 BGD 84 400 34037 BGD 82 220 1
34015 PANC24 400 34040 PANC22 220 1
34019 KOSOV4 400 34020 KOSOV2 220

34042 SMIT22 220 34056 SMIT24 400 1

36201 PLIEVLIA 220 36401 PLEVLIA2 400 1
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Table 3.11

Contingency schemes in the power system of Turkey
from bus to bus

number name voltags number name voltgge ID
32014 4ALIBEY 380 32065 4AHAMIT 380 1
32014 4ALIBEY 380 32066 4IKITELL 380 1
32014 4ALIBEY 380 32101 4YILDIZ 380 1
32016 4AMBARLI 380 32066 4IKITELL 380 1
32019 4ATISALA 380 32064 4HABIPLR 380 1
32019 4ATISALA 380 32066 4IKITELL 380 1
32022 4BABAESK 380 32065 AHAMIT 380 1
32022 4BABAESK 380 32094 4UNIMRDG 380 1
32064 4HABIPLR 380 32094 4UNIMRDG 380 1
32065 4AHAMIT 380 32094 4UNIMRDG 380 1
32066 4IKITELL 380 32094 4UNIMRDG 380 1
32004 4AGACC1 380 32005 4AGACC2 380 1
32006 4AGACC3 380 32007 4AGACC4 380 1
32008 4AKYAC1 380 32009 4AKYAC2 380 1
32010 4AKYAC3 380 32011 4AKYAC4 380 1
32020 4AVANOS 380 32030 4CAAVAN1 380 1
32020 4AVANOS 380 32031 4CAAVAN2 380 1
32021 4AVANOS2 380 32032 4CAAVAN3 380 1
32021 4AVANOS2 380 32033 4CAAVAN4 380 1
32056 4GOKCAl 380 32057 4GOKCA2 380 1
32058 4GOKCA3 380 32059 4GOKCA4 380 1
32014 4ALIBEY 380 32105 ALIBEY_A 154 1
32014 4ALIBEY 380 32106 ALIBEY_B 154 1
32016 4AMBARLI 380 32108 AMBAR_2A 154 1
32019 4ATISALA 380 32111 ATISALNA 154 1
32019 4ATISALA 380 32112 ATISALNB 154 1
32022 4BABAESK 380 32116 BABAESKI 154 1
32064 4HABIPLR 380 32131 HABIP_A 154 1
32064 4HABIPLR 380 32132 HABIP_B 154 1
32065 4AHAMIT 380 32135 HAMIT 154 1
32066 4IKITELL 380 32138 IKITEL_A 154 1
32066 4IKITELL 380 32139 IKITEL_B 154 1
32101 4YILDIZ 380 32168 YILDIZ_A 154 1
32101 4YILDIZ 380 32169 YILDIZ_B 154 1
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Table 3.12

Contingency schemes of tie- lines in the power pool
from bus to bus ID
number name voltage number name voltage
10011 ELB2400 400 22319 KARDIA K 400 1
12441 AEC_400 400 28001 TANTAREN 400 1
12742 MI_3_400 400 32501 XHAMIT 400 1
12742 MI_3_400 400 32501 XHAMIT 400 2
13402 SOFIA_W4 400 34017 NIS 24 400 1
13404 BLAGOEV 400 22241 QES.2 400 1
14402 UGLJEVI 400 20401 ERNES400 400 1
14405 RP TREB 400 36403 PODGORI2 40( 1
18401 MO-4 400 20078 KONJ400 400 1
20097 MELIN400 400 30005 LDIVAC1 400 1
20177 TUMBR400 400 30009 LKRSKO1 400 1
20203 ZERJA400 400 24012 MHEVI 4 400 1
20401 ERNES400 400 34056 SMIT24 400 1
22183 FILIPPOI 400 32500 XBABAESK 400 1
22397 AHS_FLWR 400 26005 BITOLA 2 400 1
22845 QES/NIKH 400 26022 DUBROVO 400 1
24002 MGYOR 4 400 45021 OWIEN_1 400 1
24020 MSAFA 4 400 28008 ARAD 400 1
24020 MSAFA 4 400 34004 SUB 34 400 1
26111 SK 1 400 34019 KOSov4 400 1
28004 P.D.FE 400 34013 DJERDA 400 1
30005 LDIVAC1 400 55018 IRDPV111 400 1
30008 LMARIB1 400 45032 OKAINA1 400 1
34059 PEC 34 400 36402 RPRIBARE 400 1
10004 Fz22 220 34048 PRIZ22 220 1
10006 VD22 220 36203 PODGORI1 220 1
14201 PRIJED2 220 20094 MEDUR220 220 1
14201 PRIJED2 220 20103 MRACL220 220 1
14202 RP TREB 220 36204 HEPERUC] 220 1
14204 SA 20 220 36202 HEPIVA 220 1
14205 VISEGRA 220 34027 VARDIS 220 1
16203 GRADACAC 220 20024 DAKOV220 220 1
16209 TE TUZL 220 20024 DAKOV220 220 1
18200 HE RAMA 220 20063 HEZAK220 220 1
20126 PEHLIN22 220 30000 LDIVAC2 220 1
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Table 3.12 continued

20202 ZERJA220 220 30004 LCIRKO2 220 1
24001 MGYOR 2 220 45010 OWIEN_2 220 1
24001 MGYOR 2 220 45047 ONEUSI2 220 1
26060 SK1 220 34020 KOSOv2 220 1
30000 LDIVAC2 220 55015 IPDRV121 220 1

30003 LPODLO2 220 45003 OOBERS2 220 1
34026 POZEGA2 220 36201 PLIEVLJA 220 1
34032 RPBBASTA 220 36201 PLIJEVLIJA 220 1
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6.3.

Tables and Details from Chapter 4 of the Report
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Table 4.1. Power flows: OHL 400kV Podgorica (YUG) Elbasan (ALB)

POWER FLOWS
WINTER SUMMER
Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenariof5 cenaBo 6 Scenario 7 Scenario 8 Scenario 1 Scenario 5
UCTE TUR,GRE UCTE BUL,GRE,ROM | CEN,UKR,ROM TUR,BUL CEN,UKR ROM,BUL,GRE UCTE TUR,GRE
Base case >> >> >> >> >> >> >> >> Base case >> >>
TUR UCTE BUL.GREALB UCTE TUR,GRE CEN BUL.GREALB CEN TUR UCTE
(W>>E) (E>>W) (W>>E) (E>>W) (N>>S) (S>>N) (N>>S) (S>>W) (W>>E) (E>>W)
With TUR | without TUR 600 700 1000 700 1000 1500 1000 1500 With TUR 600 1200
No. INTERCONNECTION LINE MW/Mvar| % | MW/Mvar| % [ MW/Mvar| % | MW/Mvar] % MWlear| % MWlead % | MWMvar| % | MW/Mvar| % | MW/Mvar] % MW/Mvar| % MW/Mva[I % MW/Mvad % | MW/Mva| %
1 |OHL 400kv Kardia (GRE) - Elbasan (ALE) 100/18 | 8| 108/16] 8| 4323 4 1811d 13 108/ s 1s4/le |14 13b7 | 2 6/1e1] 16| 116/19] O] 237/21] 1§ 10471 4172 3 1042 |2
6710 | 5| 8113 | 6| 37a| 3| 21111 1b 2019 P 21443 he 84/d26 | 2777 | 21| 135 | 1| 307-4] 2 048] B 1075 10146 |8
- - 110196 | 12] 108-94] 1] 168/98 1b _ 4293 B 206/93 |18 47/-88 | 8 20/81 | 19] -78/-92] 10 218/-94 1 _ 27/-84 67-7h |8 143/y1_[13 3/ | 18
2 |OHL 400kV Tantareni (ROM) - Kozloduj (BUL) 1 107/-96 | 12] 106/-94] 1] 16399 15 4459 B 10794 |17 49/Bs | 814/81 | 19] 74/92] 9] 209/-94 1§ _ 31/89 66/7h |8 13741 |12 /aoa| 17
) - 110/-96 | 12] 108-04] 11 168/04 1b 4294 B 206/93 |18 a7/-b8 |8 20/81 | 19] 7892 10 21894 1b  27/-84 67/7h |8 14371 |13 3/ | 18
3 [OHL 400kv Tantareni (ROM) - Kozloduj (BUL) 2 107/-96 | 12] 106/-94] 1] 16399 _1b 44/ B 10794 |17 __49/88 | 814/81 | 19] 74/92] 9] 209/-94 1§ _ 31/89 66/7h 813741 |12 /ao4] 17
- , 4783 | 5] 27/76] 4] 100110 13 -289/5 16 163-1p8 |10 2ol 14| 125-102] 9| -675-1] 36 148-1d3 {0 -468/-p9 W5  18/-b3 | 2196/-45 | 11| 165-44] 9
4 [OHL 400kVNis (YUG) - Sofija west (BUL) 58/82 | 5| -34/75] 4] 165/10 10 _280/58 145 126/1p2 |9 ZsBll 14| 04/:98 | 7| -656/19 33 114-idp 24939 W4 16/93 |2  @epl| 10| 143/43] 8
— 20136 | 3] 26/-47 | 4] 6331 5 _80-44 4 -206/-2 16 10264 |9 28 | 16] 18/36 | 3] -220/-9] 14 _ 148/-52 5o/0k B -89/91 |i0 2w | 22
5 [OHL 400kv Thessaloniki (GRE) - Blagoevgrad (BUL) /37 | 3| 83747 | 5| -36/-34] 4] __70/42] 4 -146/- 1 8o/5p |8 awnl| 14| 3/34 | 3| -165-1d 13  118/5 jﬂ 6598 0___70/94 |9 /@] 20
) — 135/62 | 11] -138/62] 11 94553 4 -189/6f 15 .36 4___180/b4_|1558/100 | 9| -258/57] 20 -10/a7] 4 25415 698 |5 381 |3 & 1
6 |OHL 400kv Emestinovo (CRO) - Ugljevik (B&H) T130/61 | 11 -134/e2] 11 82/51] 4 -loaiep {6 174 |4 1945 [1645/98 | 8| -oe6/59] 21l 26| 3] oeaied 3 684 b 283 |2 2arja2
) — 104/-15] 8| -102/-16] 8| -193-4] 16 -2/-25 239/ 9 22p |2 70 | 14] 65-33 | 6] 206/4] 14 56/-32 20/6L b -126/h0 P Amd| 11
7 |OHL 400KV Podgorica (YUG) - Trebinje (B&H) 127714 10| -121/15] _1d___-248)2] _2p __18/2 B 33142 Pe6 _ 18/49 | 3-242/7 | 19| 106/-35] O] -29453] 2} _104/-3 47760 |6 -169/42 |14194F45] 16
- 106/ | 8] 104 | 8| 22315 1 234 30446 b3 23d0 |2 1830 |1474/13 | 6| 237-12] 18 6913 5 9971 217 |6 194/ |15
8 [OHL 400kv Konjsko (CRO) - Mostar (B&H) 100/ | 8] 1071 | 8| 231/16] 18 _ -25/( 31447 __ba___26/40 |2 1901j0 | 1480113 | 6 | 247-13] 19 _-76/13] 6| 100/ 204 72027 |15
- - 004 | 71 ou4 | 7] 148 | 1] 20514 1b__ 71/-23 205/16__lI6___ 53l |4-195/23 | 15| 2505 | 2| 10323 18 _ 9813 121384843 |4
9 [OHL 400kv Divaca (SLO) - Mefine (CRO) 894 | 7] 904 | 7] 1e/8 | 1| -20eid 1b 74/ 206/46 fi6 5ot [a10724 | 15| -23/4 [ 2| -196;2d 1§  98/3 16/-3 26142 |4
) 234166 | 18] 234/66] 18 31074 2p 15266 13 355/b7 |27 _ 152/}613 | 246/-65] 19| 191/55 15 256/-68 40 191/-96 W5 200/67 |16 /-894] 23| 225/57] 18]
10 [OHL 400kv'Krsko (SLO) - Tumbri (CRO) 1 234166 | 18] 234i-66] 14 3109/-74 25 150/66 13 354/h7 |27 150613 | o46i65| 19| 19154 15 255/6 A0 19196 5  208/b7 |16 /-@e5| 23| 224/56] 18
) 234/-66 | 18] 234/66] 14 31074 _2b 152/~ 3 3550b7 |27 152/|613 | 246/65| 10| 191/-55 15 256/6p 40 19196 W5  209/67 |16 /-894] 23| 225/-57| 18
11 [OHL 400kvKrsko (SLO) - Tumbri (CRO) 2 234/-66 | 18] 234/66] 18 319/-74__2p 150/ 3 354/b7 |27 152613 | 246/65] 19| 191/-54 1% 255/68 40 191/496 H_E 208/67 |16 _/-895] 23| 224/-56] 18
) — 143728 | 11| -145/27] 11 -164-1p 1p 15543 |2 -116/10 |O 53M24| 12| 9/-35 | 3| -467/41 36 1014 252197 __Ha  8UD2 |9 Jaw | 10] 97-105] 1d]
12 [OHL 400kV Heviz (HUN) - Zerjavinec (CRO) 140/28 | 11| -143/28] 11 a57-1) _1p -157/43 {2 -104/h2 |8 56423 | 12| 17/-36 | 3| -473/43 3¢ _ 112/-4 45738 __H5  80/p2 |9 1/@ | 9 | 105-105 11]
— - 116/57 | 10] 113/57] 1q__ 19-42] 4 218-5§ 47 53 |3 218/57 |17 0/22 | 7 | 266/-49] 21 64/-47] 6 _ 259/-4 10840 0 8/50 |4 BB 6
13 [OHL 400kv'S.Mitrovica (YUG) - Emestinovo (CRO) 121/58 | 10] 117/58] 1q _ 32/43] 4 214i5§ 47 1773 |3 214ib7 |1705/23 | 8| 257/49] 20 85/48] 7 _ 249/-4 110410 1/ 2
” ) 72/4 | 6| 576 | 5| 13143] 14 30/1] 4 270i2p 34 35k |3 25arh®2 | 43i4 | 4| 269m26] 24 103/ -19/-9 53-1d4___ 0 206/-]1a1
14 [OHL 400kv Bitola (MKD) - Florina (GRE) 60/4 | 5] 46/6 | 4] 10210 o do/a] 4 o15/2b Ao 23/ o 2io/fioo |1 214 | 2| sisip0] 19| 75i7] 7| 2301 29/10) 17104 |18
— 90/50 | 9| 77/-41| 8| 144/52 13 24148 127748 }2__20/38 |4 B 13| -15/45| 4| 125/47] 14 13404 139a) |2 202p |18 211f29 |1
15 [OHL 400kV Dubrovo (MKD) - Thessaloniki (GRE) 8550 | O | 72/42 | 7| 132i51] 1}  28/4d 104/44__J0__25/49 |4 _®ml] 12| -6/-45 | 4| 103-44] 1d___-1/-40 3& 138/1 2 1920 71971 |17
57126 | 5| 6326 | 6] -197/44 11 104/ 265/5__b2__ 106 9 189|416 | 360/-12] 30| -311/64] 26 _ 437/2 714 P 1510 iz 16463 |1
16 [OHL 400kv Arad (ROM) - Sandorfalva (HUN) 54126 | 5| 60126 | 5| -188/43 1§ __101/g 248/93 b1 103 9 177485 | 35311 29| 2o6le2] 29 43119 6 541 P 145in 2 15q412
- ~89/-106| 10| -86/-106| _1d _-224-7d 1B 85-1% 12 -331k7 |25 /-1&B | 12| -323/-64] 24 420-18p 34 -446/-35 33 368-l67 |B0 _ 184] 7 | 220/35| 17] -36152 2
17[OHL 400kv Subotica (YUG) - Sandorfaiva (HUN) -88/-106| 10| -86/-106] 1d -202/-79 1f 85-13p 12 324150 |24 /-18B | 12| -310/-65] 24 419-18 eﬁ 240737 33 366-167 |Bo  184] 7 | 223/35| 17] -358/52] 2
- 153727 | 12] 12820 1q  254/3]1 1b__ 4-16] | 36837 _ps 5B |1 /a®8| 27| -42-12| 3| 3066/26] 24 _ 951] 4] 1094F b 228/%0 |18 3ww/] 28
18 [OHL 400kV Kosovo B (YUG) - Skopje 1 (MKD) 138/28 | 11] 114/20] o] 216/ 1p 18- b 29548 o 1w-1 |1 7/3p | 24| -13/16] 2| 297/-28 24  o/5| 4 1044y b 19849 |15 Jemo| 25
) - 72/56 | 7| 62/56] 6| -10/56] 4] 12061 1D _23-6p b _ 130/561 |1 07/60 | O -192/74] 14 -38/63 & 247/ b 456 |4 421403 | 5232 | 5
19 [OHL 400kv Djerdap (YUG) - P.D.Fier (ROM) 74756 | 7] 63/56] 6] -25/-56] 5| -i18/6p 1 3u6f b -120/b61 [1-104-69] o] -1ssi-73| 19 4664 4 24385 _1p _ 46/d6 |4 @ 3 | 6331 | 5
23258 | 15| -213/-40] 14 _-157/-60 1 _-307/42 0 -168/447 |11228/36] 15| 53/82 | 6] -392/20 26 -161/49 11 -233-p5 |I5 @) 12| 92/-70| 7| 186/-76] L
20|OHL 400kV Isaccea (ROM) - Varna (BUL) 234758 | 15| -p14r40| 14 16169 1 305/43 o 1737 |11227/36| 15| 47/82| 6] -389-2] 2b -166/48 41 -23uBe |I5 sl 12| -95/70| 7| 180/76] 1
- ) 316/60 | 21 i 7| 51311 39  -136/3 i i 563/133__ B8 512 2 7 I 7] 7 |[ -313/45 | 21| -s10/100 39 -607/11p 41
21 |OHL 400kV Hamitabat (TUR) - Maritsa Istok 3 (BUL) 1 314/60 | 21 I /| o710 39 -130/33 _1p i I 556/1k1 B8 0/2 2 i 7 | =313/45 | 21] 505/99] 34 -590/11p 41
- - 30052 |_20 I /| -486/104__33 __-120/2 / / 534/1]2 _B6 a4 1 I I 71 7 |[ -297/38 | 20] -483/00] 33 -574/10p 3
22 |OHL 400kV Hamitabat (TUR) - Maritsa Istok 3 (BUL) 2 297/52 |_20 I T|_-480/98] 33 _-132/24 i I 526/109__$6___ 0/14 1 I I i T 296/37 | 20| -478/88] 34 _-568/10p 3B
- — 8173 | 7 / /| _204132] 20 66/84] 1 / [ ] 119558 43 293/46__po AN 7 7 | 8721 | 6| -30u66] 21 -210/3§ 1k
23 |OHL 400kV Babaeski (TUR) - Filippi (GRE) 86/73 | 8 I /| -306/-29] _2d __71/85] 7 I 1 I _210/51 4 302/46 b1 1 ] | 89/20 | 6| -309/67] 21| -223/4d 1]
- / ] ] ] / 7 ] 7 7 7 7 7 7 7 / 7 7 / / / / 7 / I / i
OHL 400kv Podgorica (YUG) - Elbasan (ALE) 574 | 4| 472 | 4| 13v0] 1d 49| 4 236-1B 48 5w 2 164tz |1210118 | 8| 222/11] 14 atend d| 1774 1024 |8 15745 |12

%

|without new line

[with new line

line load in % commpared to line thermal limit
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Table 4.2. Power flows: OHL 400kV S.Mitrovica (YUG)- Ugljevik (B&H)

POWER FLOWS
WINTER SUMMER

Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenariof5 cenaBo 6 Scenario 7 Scenario 8 Scenario 1 Scenario 5

UCTE TUR,GRE UCTE BUL,GRE,ROM | CEN,UKR,ROM TUR,BUL CEN,UKR ROM,BUL,GRE UCTE TUR,GRE

Base case >> >> >> >> >> >> >> >> Base case >> >>

TUR UCTE BUL,GRE,ALB UCTE TUR,GRE CEN BUL,GRE,ALB CEN TUR UCTE

(W>>E) (E>>W) (W>>E) (E>>W) (N>>S) (S>>N) (N>>S) (S>>wW) (W>>E) (E>>W)

With TUR Without TUR 600 700 1000 700 1000 1500 1000 1500 With TUR 600 1200

No. INTERCONNECTION LINE MW/Mvar| % | MW/Mvar| % | MW/Mvar] % | MW/Mvar| % MW/MV’:L;L % [ MW/Mva]l % | MWMvar] % | MwiMvar] % | Mw/Mvar] % | MwiMva] % || Mw/Mva] % | Mw/Mval %[ MwiMva] %
1 [OHL 400k Kardia (GRE) - Easan (ALE) Sb7ts | o Torite [ o[ iaos [ irofid—b ook o ieufe is iuly | /ioid s [ iso| o] oall ifdosn 7 N SO
7 [orsoon Tommen o oo {HOsel el oo A aeiol ol b o he e fospeiltol Tueel 10 seot  wit f ik £ uop oyl
3 [OHL 400KV Tantareni (ROM) - orlodj (UL 2 O Y ST N NS T S N T 3 2 Y0 T T MY S 73 WG ST W ] T2 T R ST
* orsmony s ) st s Y Y€ EE
5 [OHL 400K Thessalonik (GRE) - Blagoevorad (BUL) | —=Fo 13— [ T—oa/sil——o| bl —gonHp e oo ba—[o—ova T e | 2orse | s | storl i issrsl i —eash —pserdi fio s s
e - Bt 1 . s e e e ) oy e e e e, e e e R e R 2
e e 2 1 s e B B B e R e 1R B 1 1 e
o [orsoon e 00w e e e N
9 oM 400k Divaca (L0) - Melie (CRO) 1/ o [T iars [ il sorid ib 751 b sorrls fie eyl | oo | is| sere | 5[ dora] il —ov'3 V7 O T
o som e 510y Turen 0 s e b b elnl e P e P r e e e e

- | A b | | - - - . -5 | |
11 [OHL 400K Krsko (SLO) - Tumbr (CRO) 2 Ssirer | o] gaarer] i spor 7ok ieids o aeerhs o isiflsis | punce] ol Toorsol 1§ soereh o sords s oomkrJie Tasi| 2] ssrer i
2o som e ) zaroes ) e N Y,
13on so0kv sinoviea (vue)-emesinovo (cR0) |- e e e e e e e e =
o 2o st ) o 07 S NY Y-ty
e - e ot 2 e B S S e B € A ) B e 2 R 1 A 5 2
o som om0 N Yt et e B B B 1
e = e i e Mo M et v 2 el e B s M 1 e e v 1 B et s e
R B = e ! S S A e 74 B e 2 e B e o0 2 o e e
ok s00n D 1061 0w B T I N
20Jort s00n a0 v ) B O S N T A e e N 1 e B i
2o soon e (ror) vense o oo+ RSO L AL 1T oL sind o pen e e 118 ) e e
B e g e Bty e 7 M B N 1 N O ) A A e e o
2o soon s 108 i 07 e I I A B I O ] e w1218 Mk
OHL 400KV S.Mitrovica (YUG) - Ugljevik (B&H) 64;—14 /5 61//-14 /5 -/6/-1 /0 1é5/-1e /1 /-12/6 : /135/-16/ o /60/41/ 3 ss/;/-r.a 12 4é/-e /4 1&3/-9 /1‘ 4/5/-60 /e -/14/-4 /4 /36l-5 :

without new line |
with new line |

% line load in % commpared to line thermal limit
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Table 4.3. Power flows: OHL 400kV Nis (YUG) - Skom 5 (MKD)

S

o=

o

POWER FLOWS
WINTER SUMMER

Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenariof5 cenafo 6 Scenario 7 Scenario 8 Scenario 1 Scenario 5

UCTE TUR,GRE UCTE BUL,GRE,ROM | CEN,UKR,ROM TUR,BUL CEN,UKR ROM,BUL,GRE UCTE TUR,GRE

Base case >> >> >> >> >> >> >> >> Base case >> >>

TUR UCTE BUL,GRE,ALB UCTE TUR,GRE CEN BUL,GRE,ALB CEN TUR UCTE

(W>>E) (E>>W) (W>>E) (E>>W) (N>>S) (S>>N) (N>>S) (S>>W) (W>>E) (E>>W)

With TUR Without TUR 600 700 1000 700 1000 1500 1000 1500 With TUR 600 1200

No. INTERCONNECTION LINE MW/Mvar| % | MW/Mvar|] % | MW/Mvar| % | MW/Mvar| % MW/Mvar| % MW/M % | MWMvar| % | MW/Mvar] % | MW/Mvar| % | MW/Mvar| % || MW/Mvar| % | MW/Mva] % | MW/Mva| %
+Jort 100 s (5 -emasn ) e I T T I | e e S U U DD B
2 on oo ramwen o omwen oo [use b owsd Al seot ool b xos he wiks tome | of vl i swot 8 sof | ot £ owap s am i
R e e et Bt M 7 0 A 178 ) 1B e e 1/ R 2 £ e
4 o 400kv Nis (YUG) - Soffa west (BLL) T I 27 WY NS Y 3772 S 15 R 72 8 N5 N N N NSO N W77 O IS " ST} 0N FK PN M
e T Tl e o e e e =
S e e s s 1 e - e e e e e e 02
P =t o e 1 et S i e, B e e B 8 e B 1 2
s on oo oo (0 o e e A R s L 1 5
9 |OHL 400K Diveca (SL0) - Meline (CRO) i | [ s [ il —sound b rors{ T} soids fie sl Jaiosss ] is] ours | o] “iowod il —oors T N O T
oJonL 0 ko 520 T 7013 e e EE AEENE
11[OHL 4004 Kisko (SLO) - Tumr (GRO) 2 T2 18 N T2 Y ST WA NMSLE. S OO 2 o PR (508 NP7 | T, WETE S WS WS 7 M. MSITE O M S FORE Bt M 1 T
s2Jorksoon v oy zarewecicro el i v st o pwwt o nehe fooyed o o ol senel ot b sea b ovi o el ol sni o
13 [OHL 400KV S Mitovica (YUG) - Emestnowo (CRO) {1678 o1 —iarer|id—darasl - ssorey—jrioils —[sssorbr[Tmsiat || gerrasl i suarldseord oot fo o b 4 T |
14|OHL 400KV Bitca (WKD) - Forina (GRE) S I T Y Y N W71 N 1 O O O TN T30 P T T3 |5 N ST O 2 £
e - et 1t S 1 S 1 o A B e e 1 2 1
16 |OHL 400KY Ara (ROM) - Sandotava (HUN) 57 N 0 B ST 7Y T 57 S 2] S OS5 T3 WO ) ) . 1T W O 5 I VAT [
Y e e T Mt e e B 1 ey s ol 1 7| OB 1 20 e e
18 [OHL 400KY Kosowo B (YUG) - Skapje 1 (MKD) o 1 M M o1 N 7 M M JM 2 P YT % B M- M M s W T M M1 M TR (O T M
oot soon e oo porerron el sasel st ol 4 evel b sve b woberh vl sl g swel ¢ awg 4 ok K wiosl ol
20Jor 200 e (o) v @0 I I | e o I T T T B I

- - L - - - - q -

21 {OHL 400K Harmitabt (TUR) - arisa Istok 3 (BUL) 1 [—=356786 1=/ —erifiod —sfiseisf—ab—7 7 T3 N T S ] A I S 77 Y ) B 1
22Jorsoon vamave (um) arsarsos ooz |aselsol L ssenod ol izont 4 e Lo e LN B e
2ot 000 e 1R -Fion 0 L
OHL 400KV Nis (YUG) - Skopje 5 (MKD) 8lf65 {:3 -12’/-62 /5 3;/-69 /6 -419/-58 /E 1/28/-7 ; 1 /-55/-56/ 6 l1218/ J{l -29’/-64 l5 14/1/-75 /11 -é3/-5.’. ; l—2/-3€ ; B /411-4 ; 4 /156/-41/2

without new line ]
with new line |

% line load in % commpared to line thermal limit
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Table 4.4. Power flows: OHL 400kV Sombor (YUG) — Res (HUN)

POWER FLOWS
WINTER SUMMER
Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenariols __ Scenario 6 Scenario 7 Scenario 8 Scenario 1 Scenario 5
UCTE TUR,GRE UCTE BUL,GRE,ROM | CEN,UKR,ROM TUR,BUL CEN,UKR ROM,BUL,GRE UCTE TUR,GRE
Base case >> >> >> >> >> >> >> >> Base case >> >>
TUR UCTE BUL,GRE,ALB UCTE TUR,GRE CEN BUL,GRE,ALB CEN TUR UCTE
(W>>E) (E>>W) (W>>E) (E>>W) (N>>S) (S>>N) (N>>S) (S>>wW) (W>>E) (E>>W)
With TUR Without TUR 600 700 1000 700 1000 1500 1000 1500 With TUR 600 1200
No. INTERCONNECTION LINE MW/Mvar| % | MW/Mvar| % | MW/Mvar|] % | MW/Mvar| % | MW/Mvarl % MW/Mvad % | MWMvar| % | MW/Mvar| % | MW/Mvar| % | MW/Mvar| % || MW/Mvarl % | MW/Mvarl % | MW/Mva| %
A ] 2 . 1 O S 0 253 72 1 12 A1
7 o smon Taraen wom vomons wuy1 | -oseT et oot o E gl b e be o Tomet| B jorl 14 Awal i ued | onk b gt nomlw
o seor T om -vomom oz [uosel el oot ul weost kel b e he e Jomwetl sl ol id swal i smel | erh b tom om0
L - e ) ot St o o L 7 S T
> o seor Tesmorn ooy [0l S et | el vt o i | aep de toods Jo vmlel wonl S} mus 1l uest d ok b et i | 2
e . et e R s et 20 ] e e o s e 2
e et i o e e B et ol e ) 8 s O s B
e e o L e e [N 1B D R 1O
e e e T T T | I e e e e e
- - A b - | - - - y -H | /-
o[ortsoon e 5101 Turen 0 T T e I e o e o e
1 [on 000 v 50T 07012 Co e b e bt e b P e L e e
e R L) T M o1 M s B AN 0 70 B B 2 A B 8 M R TR
e 12 M 7 e 1 A M 8 o A ) 7 2 7 OB N 2
1 on 000 1t 01 Ferna e e B L e 1 N M (B Tl
s or oo Do ) ressiowoone) S0 sT ] o wusl o suid § wid 2 e o sel ol el o uoel 4 mad el o meb s subol
o[ omsoon s om seworava oSt sl see el tonud 1 tovel e toop lo ioame | surpl ol sued of at v b b b edesls
lor s seome v O L R R R e e e e T T
R B = e S B S A O M e ) et e e e o 0 R e
e e 1 e i et o o o e e s R e 10N e
2o|on 00n sea trom) varms o | e e o o e T o e I I e et I
= N r: _ = N r: E
e et g e e e e o e T I o e
e P e e o B e B ] R e R e
7o w0 e 10 Fio o7 N 5 . R, O 2 O L 5.1 A 3151 R
OHL 400kv Sombor (YUG) - Pec(HUN) -134/-30 ;4 -1é3/-30 /14 -2/73/-1 /21 -/70/-5 : i -/333/- 2/ 5 jm l7 -2811/-16 l22 10/7/-10 l1 -3(56/—12 : 17 /104/- 9/ 1 /-131/31/0 -21/7/-21 /17 -2é1/-1s /1

without new line |
with new line |

% line load in % commpared to line thermal limit

83



SECI Regional Electricity Interconnection Planning Study

Table 4.5. Power flows: OHL 220kV Prizren (YUG) - Ferza (ALB) 2™ circuit

POWER FLOWS
WINTER SUMMER
Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 Scenario 6 Scenario 7 Scenario 8 Scenario 1 Scenario 5
UCTE TUR,GRE UCTE BUL,GRE,ROM | CEN,UKR,ROM TUR,BUL CEN,UKR ROM,BUL,GRE UCTE CENT
Base case >> >> >> >> >> >> >> >> Base case >> >>
TUR UCTE BUL,GRE,ALB UCTE TUR,GRE CEN BUL,GRE,ALB CEN TUR TUR, GRE
(W>>E) (E>>W) (W>>E) (E>>W) (N>>S) (S>>N) (N>>S) (S>>w) (W>>E) (E>>W)
With TUR | Without TUR 600 700 1000 700 1000 1500 1000 1500 With TUR 600 1200
No. INTERCONNECTION LINE MW/Mvar| % | MW/Mvar| % | MW/Mvar| % | MW/Mvar| % | MW/Mvar| % | MW/Mvar| % | MW/Mvar| % | MW/Mvar| % | MW/Mvar| % | MW/Mvar| % || MW/Mvar| % | MW/Mvar| % | MW/Mvar| %
1 |OHL 400KV Kardia (GRE) - Elbasan (ALE) 100/18 | 9 | 108/16 | 10| 43/23 | 5 | 183/18 | 13 | 107/20 | 8 | 18a/16 | 13 | 12/27 | 7 | 220/20 | 16 | 133/18 | 10| 237/21 | 17 || 104/19 | 7 | 4123 | 3 | -10/29 | 2
100/17 | 9 | 108/15 | 10| 46/22 | 6 | 100/i8 | 14| 1fos/2L | 8 | 18a/i6 | 13 | 10/26 | 7 | 227/20 | 16 | 132/18 | 10| 244/22 | 18 || 10s/i8 | 8 | 4523 | 3 | 728 | 2
- - 110/96 | 10 | 108/-94 | 10 | 168/98 | 14 | 42/-04 | 7 | 208/93 | 16 | 46/-88 | 7 | 220/91 | 18 | -58/-89 | 7 | 200/92 | 15| 29185 | 6 || 67/-73 | 8 | 14371 | 12 | 213769 | 17
2 [OHL 400kV Tantareni (ROM) - Kozloduj (BUL) 1 108/-96 | 10 | 106/-94 | 10 | 168/98 | 14 | 42/-94 | 7 | 207/93 | 16 | 46/-88 | 7 | 221/91 | 18 | -58/-89 | 7 | 200/92 | 15| 2885 | 6 || 67/-73 | 8 | 143/-71 | 12 | 213169 | 17
- - 110/-96 | 10 | 108/-94 | 10 | 168/98 | 14 | 42/-94 | 7 | 208/93 | 16 | 46/-88 | 7 | 220/91 | 18 | -58/-89 | 7 | 200/92 | 15| 29785 | 6 || 67/-73 | 8 | 143/-71 | 12 | 213769 | 17
3 [OHL 400kv Tantareni (ROM) - Kozloduj (BUL) 2 108/-96 | 10 | 106/-94 | 10 | 168/-08 | 14 | 42/-04 | 7 | 207/-93 | 16 | 46/-88 | 7 | 221/-01 | 18 | -58/-89 | 7 | 200/-92 | 15| 28/85 | 6 || 67/73 | 8 | 143/-71 | 12 | 213769 | 17
2 |OHL 400KV Nis (YUG) - Soffa west (BUL) 47783 | 5 | 27/-76 | 4 | 190/110| 11 | -294/-57 | 15 | 163/108] 10 | -266/-52 | 14 | 123/-109] 8 | 67976 | 35 | 36/9L | 5 | -468/-30| 24 || 18/33 | 2 | 196/-45 | 10 | 165/44 | ©
) 26/82 | 5 | -25/-75 | 2 | 193/109] 10 | -292/-56 | 15 | 164/-107| 10 | -263/-51| 14 | 126/-108] 5 | -677/-6 | 35| 36/:90 | 5 | -466/-39| 24 || 10/-33 | 2 | 197/-44 | 10| 165/44 | 9
— 20136 | 2 | 2547 | 2 | 6231 | 5 | 79/-44 | 7 | -208/12] 15| 104/-55 | 9 | 2115 | 16 | 1329 | 2 | -256/2 | 19 | 148/-54 | 12 || 69/-93 | 9 | -89/91 | 10 | -282/57] 22
5 [OHL 400kV Thessaloniki (GRE) - Blagoevgrad (BUL) g7 T—5T 777 [ 2 | 6alaL | 5 | 7844 | 7 | 20812 15| 10255 | © | 2135 [ 14 | 1220 | 2 | -256/2 | 19 | 146/-54 | 11 || -69/03 | o | -soro1 | 10| -283/57] 22
- — T135/62 | 12 | 138/62 | 12 | -04/53 | 9 | -190/66 | 15| -34/44 | 4 | -180/65 | 15 | -67/54 | 7 | -250/58 | 20 | 3043 | 4 | -254/58 | 20 || -69/8 | 5 | 3812 | 3 | 714 | L
6 [OHL 400kv Emestinovo (CRO) - Uglievik (B&H) 175/49 | 13 | 177/-49| 12 | 94553 | O | -189/66 | 15 | -34/a4 | 4 | -188/64 | 15 | -66/54 | 7 | 259/58 | 20 | 30/43 | 4 | -254/58 | 20 || _69/8 | 5 | 3712 [ 3 | ori4 [ 1
) — 104/-15] 8 | -102/16 1934 | 15 | 127 2403 | 19| 226 | 2 | -179/-8 | 14| 65~ 6 | -164/8 | 13 | 55/- 5 |[_40/61 | 6 | -127/-48] 11 | -131/52] 11
7 [OHL 400k Podgorica (YUG) - Trebinje (B&H) ~104/-19| 8 | -102/-20 1014 | 15 | 3k2r 23953 | 19 026 | 2 | -179/8 | 14| 67 6 | 1648 | 13| 57/~ 5 |[ 39761 | 6 | -126/-48[ 10 | -130/51| 11
- 106/1 | 8 | 1047 22114 | 17 | 2819 305/-26 | 23 | 2411 | 2 | 1816 | 14 | 74 6 | 238/13 | 18 | -68/ 5 9o/L | 7 | 219712 | 16 | 195/-6 | 14
8 [OHL 400KV Konjsko (CRO) - Mostar (B&H) 86/4_| 8 | 844 | 8 | 22114 | 17 | -28/9 305/26 | 23 | 2311 | 2 | 18376 | 14| 7413 | 6 | 238/13 [ 18] 68/ 5 99/1 | 7 | 219/-12 | 13 | 195/6 | 14
- - o0/4 | 7 | U4 | 7| 1278 | L | 215/5 | 16| 7424 | 6 | -208/16 | 16 | 556 | 4 | 19423 | 15| 214 | 2 | 102723 | 15 || 98/-38 | 8 | 14133 | 3 | -46/-33 | 4
9 [OHL 400kv Divaca (SLO) - Meline (CRO) 93117 | 7 | 9417 | 7 | _12/8 | 1 | -215/46 | 16 | 7424 | 6 | -208/16 | 16 | 536 | 4 | -194/23 | 15| -21/4 | 2 | -192/23 | 15 || 98/-38 | 8 | 14/33 | 3 | 4533 | 4
- 234/-66 | 18 | 234/-66 | 18 | 318/-74 | 25 | 150163 | 12 | 356/-66 | 27 | 15363 | 12 | 245/-67 | 19 | 19255 | 15 | 256/-67 | 20 | 19256 | 15 || 208/-57 | 16 | 296/-62 | 22 | 226/-57 | 17
10 JOHL 400kV Krsko (SLO) - Tumbri (CRO) 1 242176 | 18 | 242/-76 | 18 | 318/-74 | 25 | 150/63 | 12 | 356/-66 | 27 | 153/-63 | 12 | 24667 | 10 | 192/-55 | 15 | 256/-67 | 20 | 19256 | 15 || 208/57 | 16 | 296/-62 | 22 | 226/-57 | 17
) 234/-66 | 18 | 234/66 | 18 | 318/-74 | 25 | 150/63 | 12 | 356/-66 | 27 | 153763 | 12 | 245/-67 | 10 | 192/55 | 15 | 256/-67 | 20 | 192/56 | 15 || 208/-57 | 16 | 296/-62 | 22 | 226/-57 | 17
11 |OHL 400kv Krsko (SLO) - Tumbri (CRO) 2 24276 | 18 | 242/-76 | 18 | 318/-74 | 25 | 150163 | 12 | 356/-66 | 27 | 153763 | 12 | 246/-67 | 10 | 192/65 | 15 | 256/-67 | 20 | 192/56 | 15 || 208/-57 | 16 | 296/-62 | 22 | 226/57 | 7
) — 134/-28 | 11 | -145/27 | 11 | -164/-10 | 13 | -152/-32] 12 | -115/10| © | -15U-25] 11 | 6/-45 | 1 | -469/42 | 36 | 127/-49 | 10 | -451/36 | 34 || -80/92 | © | -96/-80 | 9 | 98/-104 | i1
12 JOHL 400KV Heviz (HUN) - Zerjavinec (CRO) T133/-48 | 11 | -136/-47 | 11 | -164/-10 | 13 | -151/-32 | 12 | -115/10| © | 15125 11 | 7745 | 1 | -469/42 | 36 | 127/-49 | 10 | -451/36 | 34 || -80/92 | © | -96/-80 | 9 | 98/105 | 11
— - 116/57 | 9 | 113/57 | © | 221-43 | 2 | 22360 | 17 | -6/32 | 2 | 21857 | 17 | 87/-53 | 6 | 262149 | 20 | 114/-47 | 9 | 258/-49 | 20 || 108/-70 | 10 | -11/50 | 4 | 56/-59 | 6
13 |OHL 400kV S.Mitrovica (YUG) - Emestinovo (CRO) 100/-76 | 9 | 107776 | O | 23/43 | 2 | 224160 | 17 | 6/82 | 2 | 219/57 | 17 | 84/53 | 6 | 262/-49 | 20 | 114/-49 | © | 258/-49 | 20 || 108/71 | 10 | -10/50 | 4 | 56/-59 | 6
- - 7214 | 6 | 5776 | 5 | 132713 | 12| 321 | 3 | 271727 | 23| 35/-4 | 3 | 254124 | 22| 515 | 4 | 259724 | 22| 1037 | 9 || -10/-91 | 8 | 53-104 | 10 | 206/-110] 20
14 JOHL 400kV Bitola (MKD) - Florina (GRE) 72/4 | 6 | 5775 | 5 | 135/12 | 12| 2800 | 2 | 271/26 | 23| -32/-3 | 3 | 257/23 | 22| -48/4 | 4 | 259/23 | 22| -99/-6 | 8 || -17/-90 | 8 | 55/103 | 10 | 208/-109] 20
— 90/-50 | 8 | 7741 | 7 | 144/-52 | 13 | 241-48 | 5 | 128/-47 | 12 | 19/-38 | 4 | 141/-55 | 13 | -22/-45 | 4 | 115/-45 | 11| -13/-40 | 4 || 139710 | 12 | 2029 | 17 | 212/-2 | 18
15 JOHL 400kV Dubrovo (MKD) - Thessaloniki (GRE) 90/50 | 8 | 77741 | 7 | 146/-52 | 13 | 25/-48 | 5 | 128147 | 12 | 21/38 | 4 | 143/-54 | 14 | -20/-44 | 4 | 11544 | 11| -12/39 | 3 || 140/11 | 12 | 203/ | i7 | 212/-1 | 18
57726 | 7 | 63026 | 7 | -194/4a | 17 | 10777 | 9 | -267/55 | 22 | 105/8 | 8 | -188/47 | 17 | 354/11 | 29 | -280/59 | 23 | 436/-20 | 36 || -7/-10 | 2 | 1530 | 12 | 1636 | 13
16 |OHL 400kv Arad (ROM) - Sandorfalva (HUN) 52125 | 7 | 5825 | 7 | -195/4 | 17 | _107/7 | 9 | -267/55 | 22 | 105/8 | 8 | -190/47 | 17 | 354/-11 | 29 | -280/59 | 23 | 436/-20 | 36 |[ 7719 | 2 | -152/0 | 12| -163/6 | 13
) 89/-106 | 10 | -87/-106 | 9 | 210/79 | 17 | 89/-137 | 12 | -3341-56 | 25 | 82/-136 | 12 | -319/-65 | 24 | 423/-182] 35 | -439/-39 | 33 | 366/-167] 30 || -94/15 | 7 | -225/35 | 17 | -365/53 | 27
L7 JOHL 400kV Subotica (YUG) - Sandorfalva (HUN) 76/-108 | 10 | -74/-108 | 9 | 219/79 | 17 | 89/-137 | 12 | -334/56 | 25 | 82/-136 | 12 | -325/-64 | 25 | 424/-183| 35 | -439/-39 | 33 | 366/-167] 30 || -94/15 | 7 | -225/35 | 17 | -365/53 | 27
- 15327 | 13 | 128/-20 | 10 | 254731 | 19| 1716 | 1 | 370/-26 | 27 | -5/8 | 1 | 362/-31 | 27 | -55/10 | 4 | 349/-25 | 25| -95/ | 7 || 109/-47 | 9 | 22850 | 17 | 376/-39 | 28
18 |OHL 400kV Kosovo B (YUG) - Skopje 1 (MKD) 154/-27 | 13 | 128/-20 | 10 | 258/30 | 19 | 5/16 | 1 | 370/-26 | 27 | -1/8 | 1 | 366/30 | 22 | 52/-10 | 4 | 349/-25 | 25 | -oui | 7 || 111/-46 | o | 23149 | 17 | 377/39 | 28
- - 7256 | 7 | 62156 | 6 | -18/56 | 4 | -121/61] 10| -22/62 | 5 | -130/-66| 11| -96/-70 | © | -172/-75] 14 | -60/63 | 6 | -245/-85| 19 || -45/16 | 3 | 4120 | 3 | 5332 | 4
19 |OHL 400kv Djerdap (YUG) - P.D.Fier (ROM) 70156 | 7 | -60/-56 | 6 | -18/56 | 4 | -121/-60| 10 | 22/-62 | 5 | -130/-66| 11 | -97/-70 | 9 | -171/-75] 14 | -60/-63 | 6 | -245/-85| 19 || 4516 | 3 | 42/19 | 3 | 5332 [ 4
20 |OHL 400k vama (BUL) - tsacoea (ROM 232/-65 | 15 | 214/-83 | 14 | 158/-65 | 10 | 310/64 | 19 | 160/-83 | 12 | 230/84 | 15 | -52/-63 | 4 | 41160 | 26 | 178/-84 | 12 | 236/-84 | 16 || 17375 | 11| 92/-75 | 7 | -185/61] 12
234/-65 | 15 | 215/83 | 14 | 158/-65 | 10 | 310/-64 | 19 | 160/-83 | 12 | 230/84 | 15 | -53/62 | 3 | 411/60 | 26 | 178/-84 | 12 | 236/-84 | 16 || 17375 | 11 | 92/-75 | 7 | -1s5/61] 12
- ) 316060 | 22 7 7 | 513/111] 35 | 13433 9 7 T 7 7 | 563/123] 39 | 3530 | 2 7 T T || 313745 | 20 | -510/100] 32 | -606/116] 39
21 [OHL 400kv Hamitabat (TUR) - Maritsa Istok 3 (BUL) 1 37765155 T 7 [ 51311 35 [ 13433 | 9 T T T T | 564/124[ 38 [ _3/30 | 2 T T T 7| 313725 [ 20 [ 510/100] 32 [ -606/116] 39
) - ~300/52 | 21 I /| -489/100] 33 | -127/26 | 8 I i I [ | -533/m12] 37 | 323 | 1 I i i 7 |[ -297/38 | 19 | -483/90 | 31 | -575/105] 37
22 |OHL 400kv Hamitabat (TUR) - Maritsa Istok 3 (BUL) 2 T—g50/55T57 7 7| 486/100] 33 | 127726 | 8 7 7 7 T [ 534112 37| 323 | 1 7 7 7 T_|[ 297738 [ 10 | 483/90 | 31 [ -575/105] 37
- — 81/73 | 6 i 7 | 294132 | 20 | 69/-85 | 7 7 i i 7 | -195/53] 13 | 307/-74 | 20 i i i 7 | 87/20 | 6 | -300/65 | 19 | -210/39 | 13
23 | OHL 400kV Babaeski (TUR,) - Filippi (GRE) 82/-73 | 6 7 7 | 293732 20 | 7085 | 7 T 7 T 7 | -104/53 ] 13 | 308/-74 | 20 T 7 7 7| 87720 | 6 | -300/65 [ 19 | -200/38 | 13
) - T T T T T T 7 7 T 7 T 7 7 T 7 7 T 7 7 T T 7 T 7 7 T
OHL 220kV Prizren (YUG) - Fierza (ALB) 57/-23 | 18| -58/-23 | 18 | -59/22 | 18 | 57/-24 | 18| -6/-32 | O | -57/24 | 18 | 51/-24 | 17 | 51/-26 | 17 ] 0/-34 | 10| -58/25 | 18 || -32/-22 | 11 | -32/-22 | 11| -22/-24 | 9

%

without new line

with new line

line load in % commpared to line thermal limit
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Table 4.6. Power flows: OHL 400kV Banja Luka (BiH)- Tumbri (CRO)

POWER FLOWS

WINTER SUMMER
Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario|5 cenaBo 6 Scenario 7 Scenario 8 Scenario 1 Scenario 5
UCTE TUR,GRE UCTE BUL,GRE,ROM | CEN,UKR,ROM TUR,BUL CEN,UKR ROM,BUL,GRE UCTE CENT
Base case >> >> >> >> >> >> >> >> Base case >> >>
TUR UCTE BUL,GRE,ALB UCTE TUR,GRE CEN BUL,GRE,ALB CEN TUR TUR, GRE
(W>>E) (E>>W) (W>>E) (E>>W) (N>>S) (S>>N) (N>>S) (S>>W) (W>>E) (E>>W)
With TUR | Without TUR 600 700 1000 700 1000 1500 1000 1500 With TUR 600 1200
No. INTERCONNECTION LINE MW/Mvar] % [ Mw/Mvar] % [ Mw/Mvar] % | MwiMvar] % | MwiMvar] % | MwiMva] % [ MwMvar] % [ Mw/Mvar] % | Mw/Mvar] % | MwiMvar] % || Mw/Mva] % | Mw/Mval %[ MwiMva] %
- 10018 | 9| 1os/6] 1d  43/23] 4 1831 3 10740 |8 184ll6 |13 2/271 | 7 | 220/20] 16 13318 1p 2372k i 1049 |7 4up3_[3 jead 2
1 [OHL 400kV Kardia (GRE) - Elbasan (ALB) 10017 | 9| 108/5] 1d__ 42/23 183/1 s ioedo s tealic |13 poral 6 | poitol 16 1sind o sve 1038|7403 |3 aip2
- - 110/96 | 10| 10894 1d__ 168iof 1 4z-oh [7__ 208/b3 |16 -8sl] 7 | 220/91] 18] -58/89 7 _2009b 15 20/86 _|p _ 67/-13 |8 43/wi| 12| 213169 17
2 |OHL 400kv Tantareni (ROM) - Kozloduj (BUL) 1 108/-96 | _10] 10694 1d 16598 1 429 204/b3 |16 _-8e/] 7 | 218/91] 18] -57/89 7 _1929b 15 20/86 __|b __ 66/f4 |8 4umi| 12| 21169 17
- - 110/-96 | 10| 10894 1d  1e8-9p 1 42/of |7 208/b3 |16 -8/ 7 | 220/-91] 18] 5889 7] 200/9p 15 29/-85 67/13 |8 43/71| 12| 213/-69] 14
3 [OHL 400kv Tantareni (ROM) - Kozloduj (BUL) 2 108/-96 | 10| _106/94 _1q _ 165/-0p 14 4279k |7 204/b3 |16 -8®/] 7 8/-01] 18] -57/89 7] __192/9p 15 _ 297§ 66/14_ |8 4Uw1| 12| 211769 17
- , 27783 | 5| -27/-76] 4] 190-11p 1L 294/47 15  163/-J08 |10266/-52] 14| 123/-104 8] 679 3% 36/0L b -468/39 b4 18/33 | 2| 196/-45] 1d 16544 g
4 |OHL 400kV Nis (YUG) - Sofija west (BUL) 26182 | 5] -25/75] 2| 104/-10p _1p _ -295/96 15  160/-§07 [10266/51] 14| 126/-108 5 _ 6814 3 _ 409 5 270/38_|pa 10/32 | 2 | 198/-44] 10 _167/43 9
- 20136 | 2| 2547 2| -62-3] _§ _ 79/-44 208-)2_§5_ 198/] o | -2115] 16] 13-29] 2| 256/-34 16 148/94 2 -69/p3 |9 89/91 | 10| -282/57] 24
5 |OHL 400kv Thessaloniki (GRE) - Blagoevgrad (BUL) 10737 | 2| 2var| 2| 61/3) 4 7944 205-)3__ |5 195/] 9 | 209/6| 14] 12/-29] 2] _ -253F- 1? 147/-94 68/p4__|9-87/91 | 10| -281/57 22
- — 135/62 | 12| -138/62] 14 -04/53 100/d6 |5 -34/44 4 /aBo| 15| 6u/54| 7] 259559 20 _ 30/43 25448 _Ho o8 [538/42] 3| 714 | 1
6 |OHL 400KV Ernestinovo (CRO) - Ugljevik (B&H) 17549 | 13| 177/ 14 -173/4 18a/ds 12 -13ofa |itisaas| 14| -131/aa] 7] 234/ab 1B 5536 b 23Upe |ls8 =/ 7 | -111/-16] 8| 5321 4
- — 104/-15] 8| -1o2/1d 8] 1934 1 127 b 2a0B o 2e-] 2| -179-8] 14| 65-33] 6 1644 1B 553 20161 |6 _2748| 11| -131/-54 11
7 |OHL 400kv Podgorica (YUG) - Trebinje (B&H) 104/19] 8| -102/2d 8| 1934 1 130 b 2401 |19 729 | 2 | -179-12] 14 _66/-36] 6| 164213 56/ 407556 | -127/-54] 11| -130/5 1
- 1061 | 8| 104/ | 8| 220014 1} 28 b 30546 p3 24l |218U-6 | 14| -7413| 6| 238-1] 1B 68k W 99 |7 219/fi2 [16195/6 | 4
8 |OHL 400kv Konjsko (CRO) - Mostar (B&H) 86/4 | 8| 8am | 8| 1sors| 1  -25/2q 25349 Jo  oulz |2 jaus 14| w113 5| 1o5/7] 14 Bead % 843 b 1827 ha  maf 12
- - o0/4 | 7| ou4| 7] 128| 1| 2154 16 74i2h b 2086 |16 55/6 | 4| -194/23| 15| _21-4] 2  -102/2B 98/48 |8 13/} 3 | -46/33| 4
9 |OHL 400kv Divaca (SLO) - Meline (CRO) o317 | 7| -oara7| 7| 622 1]  215:p 6 e6l-2p |5 2083 6 |1 60/20 | 4] -1o0/s] 19 -27/1 couas b -i00des |9 /6B | 5| 5059 6
- 234166 18| 234166 14  318/-7h 26 150/-43 [z 350/]66 |2753/63| 12| 24567 19  192/-56 16 25647 b0 192/556 |i5 08/87 | 16| 296/-62] 24 22651 _1if
10 |OHL 400kv Krsko (SLO) - Tumbri (CRO) 1 24276 | 18| 242i-76] 14  333/8p 2 14919 |2 27595 |2951/-72| 12| 257/78] 1d _187/-6p _1b 272118 b1 187/66 Es 14722 | 16| 310/-78] 24 238/74 1B
) 234/-66| 18] 234166 14 _ 318/-7h 150/-43__[2__ 356/]66 |27153/63 | 12| 245/67] 19 192/ 256/-47 _p0__ 192/56 |5 08/B7 | 16] 296/62] 24 226/51 1
11 |OHL 400kV Krsko (SLO) - Tumbri (CRO) 2 24276 | 18| 242/-76] 19 _ 33378 149749 [2__ 275/95 |2as1/72] 12| 257/-78] 1 _ 187/-6 %E 272148 b1 187/66 |i5 14/22 | 16| 310/78] 29 23874 1B
- — 134/-28] 11 14524 11 -164-1D 15252 l2 e} o | 15125 11| 6-45] 1l -a60/4b 36 127749 Jlo__ -451J36 _|B4-80/92 | 9| -96/-80] 9| 98-104 1
12 JOHL 400kV Heviz (HUN) - Zerjavinec (CRO) T133/-48] 11| -136/-4] 11  -144/3 15549 2 -%7& 7 | is4i-42] 12|  23166] 1] -478i3p 3 15141 fi2  -a60je4 |B573/112| 10| 77104 14 116145 1B
— - 116/57| 9| 11357 9| 22-43 4 22380 {7 -6/ 2 omi517| 8753 | 6] 26249 24 _ 114-4f 258-49 Mo 108/[70 [1011/50 | 4| 56/59] 6
13 [OHL 400kv S.Mitrovica (YUG) - Ernestinovo (CRO) 100/76 | 9| 107/76] 9] _8-62] A _224/-7p__148 __24i4o |4 2mA717| 7572 6] 266/64 24 _ 100/7 262/43__HO__ 103/j90 |1024/70 | 5] 45/79] 7
- ) 7214 | 6| 576 | 5| 132719 11 3211 27147 B3 35/l4_ |3254i24| 22]  5U5| 4] 25924 2 103 19/41 |8 56| 10| 206/-11q 2d
14 [OHL 400kv Bitola (MKD) - Florina (GRE) 72/4 | 6| 5775 | 5] 182494 1 3200 272147 _ b3 30/f3 |3 55/@3| 25| 5275 4] 260/24 2k 103/ 71890 |8 53 10| 207/109 20
- 90/50 | 8| 7741 7| 144i5] 1B 24/-4 128/-47 [z 19/p84 | 141/55| 13| -22/-45| 4] _115/46 1 -13/40 13910 _|12_2/20] 17| 212/-2| 18
15 [OHL 400kv Dubrovo (MKD) - Thessaloniki (GRE) 90/50 | 8| 77/41] 7| 145/5] 1p _ 24/4 128/47 2 10/-484 | 142/55| 14] 22/-44] 4] _ 116/4 “13/-40 140/l1__[12 02/2 | 17| 212/-2| 1§
57726 | 7| 6326 7| -104iad 1} 1074 267/45 b2 1058 | 8-188/47 | 17] 354/11] 29 _ -280/5 236/40_He  7/d9 |2 sfas| 12| -1e3l6 | 13
16 [OHL 400kv Arad (ROM) - Sandorfalva (HUN) 52i25 | 7| 85| 7] -dse/a3 i} 106/ b o5a/k2 p1  103js |8 180M5| 17] 350/11] 29 268/ 232730 W5 340 |2 Fed 12| -155/4 | 13
- 89/-106] 10| 877104 9] 219/7p _1F _ 8or137 k2  -334)585 | 82/-136] 12| -319/-69 24 423-1 5 43089 |33 aaw] 30]|  9415] 7| 22534 1f 365558 47
17 OHL 400kv Subotica (YUG) - Sandorfalva (HUN) 76/-108] 10| 74109 o -193/84 i 85-146 2 -208/|632 | 79/-135] 12| -298/-64 2% 413-1 4_40ofia 303w} 29| 8ai5| 6| 200034 1% 34351 46
- 15327 13| 128200 1d _254/3L 16 11 | 370/p6 |27 -85] 1 | 362-3L] 27] -55-10] 4] 349/26 25 -95/ 100/ 7|9 28/50 | 17| 376/-39] 24
18 |OHL 400kV Kosovo B (YUG) - Skopje 1 (MKD) 154/27| 13| 128/20] 1d  255/3p 1 171 371/p6 |o7 5/ 1 | 363/31| 22 se/do| 4| 3s0r2f A5 -os/d 100/ 6|90 o2 | 17| 377/38] 2§
- - 72156 | 7| 62/56] 6] -18/56 4 -1ou-dL_ o 22/d2 |5 /A66| 11| 96/-70] o] 17273 14 60/6 245/85 o @6/| 3| 4120 3| 53732 4
19 [OHL 400kv Djerdap (YUG) - P.D.Fier (ROM) 70756 | 7] _-60/-56] 6] -15/56 4 12240 o 17742 |5 3ma6| 11| -93/70] 9| -173/-7% 1k 56/6 246/-p5 W9 /28| 3 | 45-19| 4| -49/31 4
20 |OHL 400KV Varna (BUL) - lsaccea (ROM 2321-65| 15| 214/83 14  158/6b 10 310/-44 [9  169/83 [1230/84| 15| 52/63| 4] 41160 2b 178/84 12 236/B4 |i6 3B | 11| 92/75] 7| -185-6) 1
234/:65| 15| 215/83 14 _160/66 10 _310-44 _[i9 _ 171/]83 [1230/84] 15| 51-63| 3| _411/6Q _2b _ 180/44 2 _236/B4 |i6 73/w5 | 11| 9375 7| -183r6f 1p
) ) 316/60 | 22 / 7| 5131l 3]  -134i3p / / 563/1p3__Bo_ 3m/| 2 / / / 7 |[ 313/45] 20| 510/10p 3p _-606/1l6 30
21 |OHL 400kv Hamitabat (TUR) - Maritsa Istok 3 (BUD) 1 3775655 T 7] 512110 34 -134/3p T T 563/1p3 B8 3m/] 2 T i i 7 | 313/45] 20] -509/10p 3p _-606/1}6 9
~ - 300/52] 21 ] 7] _-48o/10) 33 12712 ] ] 53312 B7_ 233/ 1 ] / / T | _297/38] 19| -4839q 3] 575115 4§47
22 |OHL 400kV Hamitabat (TUR) - Mavritsa Istok 3 (BUL) 2 |—o5/55 157 ] 7| _4ss/10h_3] 12772 ] ] 533/1fi2_PBs 23/ 1 T ] ] T |[2o738] 19| 4839 3] 57514547
) I 81/73 | 6 I /| 2941-32] 2d __69/-85 I I 195/43 {3 30% | 20 i i i 78720 | 6] 300/ 19 -210:3p 13
23 |OHL 400kv Babaeski (TUR) - Filippi (GRE) 82/-73 |_6 i 7] _295/31 2d 70185 7 7 196/93__{4 308/} 20 ] I I ] 87/20 | 6| 30165 19 -2103p 13
) - ) 7 i 7 7 I 7 i 7 7 7 7 7 I 7 i 7 / / / / 7 7 7 7 T 7
OHL 400KV Banja Luka (BiH) - Tumbri (CRO) 8561 | 6| -85/61] 2| -172r4p 1p  15-7 228/p8 7 /22 | 5| -139/53] 10| 57/74] 7| _-185/45 14 52/-7h 63/-50 | 6-157/-36] 12| -135-44 1
[without new line
[with new line

%

line load in % commpared to line thermal limit
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Table 4.7. Power flows: OHL 2x400kV Ernestinovo (CB) — Pecs (HUN)

POWER FLOWS
WINTER SUMMER

Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenarios _ Scenario 6 Scenario 7 Scenario 8 Scenario 1 Scenario 5

UCTE TUR,GRE UCTE BUL,GRE,ROM | CEN,UKR,ROM TUR,BUL CEN,UKR ROM,BUL,GRE UCTE TUR,GRE

Base case >> >> >> >> >> >> >> >> Base case >> >>

TUR UCTE BUL,GRE,ALB UCTE TUR,GRE CEN BUL,GRE,ALB CEN TUR UCTE

(W>>E) (E>>W) (W>>E) (E>>W) (N>>S) (S>>N) (N>>S) (S>>wW) (W>>E) (E>>W)

With TUR Without TUR 600 700 1000 700 1000 1500 1000 1500 With TUR 600 1200

No. INTERCONNECTION LINE MW/Mvar] % [ Mw/Mvar] % | MwiMvar] % [ MwiMmvar] % [ Mw/Mmvad] % MW/Mvzlrl % | MWMvar| % | MW/Mvar| % | MW/Mvar| % | MW/Mvar| % || MW/Mvarl % | MW/Mvail % | MW/Mva| %
1 [OHL 400kv Kerdia (GRE) - Eloasan (ALE) T N MR LE A M T TV 8 AT £ PO B MG VA MET NS TA N N7 o AT o M M W7, AN W TH M 1] )
2 O 400kv Tamtareni (ROM) - Korloc (BUDL |G el o joe7-e i Tee o i aaThs Jeiam| 17 dorael | i3 /i ih o/ 45 b sonrlsiy| sl 4| esr s —d issrf i suerior
e VR P - o e St T M (R 2 - e Y Y e A1 1 e /) B e
4 |oH 400Ky i (VUG) - Sofe west (BLL) Y7 W W ST ) ' O W Y M WSS Y WY T M. ] T N7 W YA W WSS 30 GRS VY1 7
R e P e e e e I M B e ) T )Y S o 221 12 | T T 212 2
© oML 400k Emestinovo (CRO) - Valevk (B8H) 5o okt i e ie T m | e Ay i e e T b sanee oA a0l e b T
e Lot o M e it e ) e e S S5 o YT T RS
s [orsoon Ko R0 e e L T e B B [ e s s LU B B NN
> [orcs00n ovass 500 e 0 | e e e o T e I T T T T o o T e B e S
-54 -q - ¥ - - -] - - -
o[ort oo e 510y Taren 0 T e o I T T o T o o L e
i o oo o 510y Tumen 07012 e O e o [ e N [ 1 i O e
e e Lt B A T e A <R A M A T
e - e B i 1 72 YA T A O e Y 2 17 0 R 7 B
14 | OHL 400KY Bitola (MKD) - Flrina (GRE) W B W 8 S Y YIS A Y O W IR (W 1 VI B T | BTV AT ) N ROV
e O . A M R TI  8 eVA S B 1 S YT ¥ A T 0 0 ) T
T v e e R e e e T
RO eyt e 7t i e e e ot e ot L Ot ey o o T 8 2 T B T
Y B S e A eI O R e T " o 0 e R . 18 ol 2 e B
e e RN S e S s e Mo e e el e 1) e e T o R e
2o[on s00n s (o) varms o S T T T e o T T T o T e B I

- q - - - - - -

e e w1 e e M e S S T ol e e
e Yo e e et o et N e s A 10 (R 1 ) e
2o 200 B 1o -Fiop (5 EERER B S R T Y 8 S R N i e 0 (R
OHL 2x400kV Emestinovo (CRO) - Pecs(HUN) -34// 66 /3 -34/1/-6 /3 -1/22/ 4/ 5/34/-52/ 5 6;164 /9 30//-92 /5 -24/10/-12/5 4(;8/-50/ 7 -/36432 14 330//-14 /15 -4011 : -ie4/|12/ 3 {313 34/2

without new line |
with new line |

% line load in % commpared to line thermal limit
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Table 4.8. Power flows: OHL 400kV Bekescaba (HUN)G@radea (ROM)

POWER FLOWS
WINTER SUMMER
Scenario 1 Scenario 2 Scenario 3 i0 4 i i0 6 Scenario 7 Scenario 8 Scenario 1 Scenario 5
UCTE TUR,GRE UCTE BUL,GRE,ROM | CEN,UKR,ROM TUR,BUL CEN,UKR ROM,BUL,GRE UCTE TUR,GRE
Base case >> >> >> >> >> >> >> >> Base case >> >>
TUR UCTE BUL,GRE,ALB UCTE TUR,GRE CEN BUL,GRE,ALB CEN TUR UCTE
(W>>E) (E>>W) (W>>E) (E>>W) (N>>S) (S>>N) (N>>S) (S>>W) (W>>E) (E>>W)
With TUR | Wwithout TUR 600 700 1000 700 1000 1500 1000 1500 With TUR 600 1200
No. INTERCONNECTION LINE MW/Mvar] % | MW/Mvar] % [ MwiMvar] % | Mwimvar] % | Mw/Mvar] % [ Mw/Mva] %[ MwMvar| % | MwiMvar] % | MwiMvar] % [ MWiMvar] % || Mw/Mva] % | MwiMva] %] MwiMva] %
1 | OHL 400KV Karcia (GRE) - Elbesan (ALE) 99/ 75] 9| 108/ 73 14 42/ d2 |  181/J71 |14 Acg] 10] 182/69 19 12/ 8 215/ o |7 116/ 710 | 235/ 7d_1g| 103/ 7fr 21/43 7 9/p8
101/ 75| o] 100/ 7% 10 a4/ 82y isi/|71_ |14 _nwo| 10] 182/69 14 14/ 8 213/ 07118/ 710 | 233/ 7d__1d| 103/ 7] 23/ 43 77/ p7
- - 109/ 56] 10| 107/54 10 168/89 14 41/b2 |4 pew| 17] 46/-47 5| 210/5k 1B -61/47 b 2187|517 27/-43] 4|| 67/-34 _d 142/33 {2 212/i34
2 [OHL 400kv Tantareni (ROM) - Kozloduj (BUL) 1 112/56] 10| 110/5 10 174/89 15 _41/b2 |5 pw6| 18] 46/-47 5| 226/ 54 1b _ -68/-48 2071|519 18/-45] 4| _67/3) _ 146/-34 12 216/]34
- - 109/ 56] 10| 107/54 10 168/ 99 14 a1/ b2 |4 paw| 17] 46/-47 5| 210/ 5% 1B 61/ 47 b 218/1517 | 27/-43] 4| 67/34 o 142/43 12 212/ {34
3 [OHL 400kv Tantareni (ROM) - Kozloduj (BUL) 2 112/-56] 10| 110/5p 10 _174/39 45 41/b2 |5 oHb| 18] 46/47 5| 226/ 1p _68/48 |7 2277|519 18/-45] 4| _67/3% 6 146/34 12 216/J34
- T 47/71] 7] 27/-64 6| 189/1d0_ 1B 291/ }8 b3 1| 16] 266/49 23 121/-98 1B 663/ 48 b6  14@5| 15| 467/39 39| 18/ 9 194/)5 {6 163/[13
4 [OHL 400kV Nis (YUG) - Sofija west (BUL) 54/71] 8| -34/-64_ 6| 176/-98 1 200/ }8 b5 1424]| 14| 265/-49 24 106/96 1p 649/ J7 b5 1283} 13| 449/-39 38| 16/ 4 4 188/-J4 ]6  155/12
— 19/ 13] 2| 25/ 2] 2| -62/ 1B 81/ 5 |6 -2089] 16] 102/ -6| 8] -210/3p 1p__ 27/ J4 | -220/]32 |ia50/ -8] 11| -68/-4] 6 -89/-4b 2841 §3
5 [OHL 400kv Thessaloniki (GRE) - Blagoevgrad (BUL) 31— 1aT—5T—53 5[ 2] -65/1B 81/ 5 |6 2080] 16] 102/ 6] 8] 213/ 3 1f 30/ {4 227/|32_|1855/ 9] 12| _-69/-44 6] _92/-4p 286/ b3
- — 133/ 73| 12| 138/ 74 1} 88/ 43 b 193/75 h7 & | 5] 189/ 74 19 62/ 6b 1 263/ b6 b0 2w |66 | 254/ 68 20| 67/ 4 5 32/ p 13/ [1
6 [OHL 400kv Emestinovo (CRO) - Ugljevik (B&H) 135/ 73| 12| -139/ 74 1% 92/ 4 102/[75_[6 /mB| 5] 189/ 74 19 66/6p ] 260/ b7 o 23v|65 | 250/ 69 20| 67/ 4 o 34/ p 11/ 1
) — 104/ 1] 8| 102/ 1 8| 102/ b _1b 2/ J7 W 2315] 10| -2/ 7] 1| -178/ 1h e61/15 b -204/0106 |1 55/-14] 5] -39/-44 5| -125/d2 b -128/P6
7 [OHL 400kv Podgorica (YUG) - Trebinje (B&H) 101/ 1| 8| -99/ 1| 8| -188/ b2/ L2324 18] 2/ 7] 1| -173/ i s7/-4a 109/| 96 L 49/-13] 4| -39/-44 5| -122/-43 b -125/B6
- 106/ 32| 8| 103/ 3% 8 225/ 41 47 27/ 43 |4 308 23| 23/ 43| 4| 184/ 2p ik 77/ 44 I 233/|147 |1 68/ 44| 6| 100/ 33 8 221/ 45 47 196/ 22
8 | OHL 400kV Konjsko (CRO) - Mostar (B&H) 104/32] 8| 101/3% 8 221/42 A7 26/ 3 |4 208 22| 23/ 43 a| 178/ 2B 1p 72/ 44 208/157 |1 62/ 43] 6| 99/ 34 8 218/ 46 17 _192/]p3
- - 90/ 14] 7| 91/19 7] 14/ 1k 212/ B2 6 6@/ 5| 209/ 34 16 53/ 1k 4 195/ 4o 15 28/[15 |3191/ 39| 15|| 98/-24 7| _ 14/-f 47/-18
9 [OHL 400kV Divaca (SLO) - Meline (CRO) o1/ 14| 7| -92/19 7| 12/ 1 212/ P2 |6 _64/] 4| 209/ 34 16] 56/ 1F 4 194/ 9 15 -28/[14 |2188/ 39| 15|| -98/-24 8 _13/-1p -29/-)8
- ) 234/ 59 18] 234/ 95 1p 310/ l65 p5  1550] 12| 352/ -6p 24 152/ 60 1L 245/ 56 |10 24943 15| 253/ 57 24 102/ 44 1p _ 208/| 4% [1294/ 5] 23| 224/ 44 1
10| OHL 400kv Krsko (SLO) - Tumbri (CRO) 1 233/ 59 18] 233/ 95 1p_ 318/ J65 P5  1580] 12| 351/ -6p 24 152/ b0 1o 243/ |56 |19 14944 15] 254/ 5 20 193/ ¥6 TE 208/ -44_ 16| 2937 41 2p 203/ a4
) 234/ 59 18] 234/ 45 1p 310/ 65 P5  1550] 12| 352/ -6p 24 152/ b0 1L 245/ }56 |10 24943 15| 253/ & 20 102/ b4 208/ [4% |1294/ 5] 23] 224/ 44 1
11| OHL 400kv Krsko (SLO) - Tumbri (CRO) 2 233/ 59 18] 233/ 95 1p_ 318/ J65 P5  1580] 12| 351/ -6p 24 152/ b0 1o 243/ |56 |19 14944 15] 254/ 5 20 193/ ¥6 Jf 208/ |-4% [1293/ 5] 23] 223/ 441
) — 143/ 14 11] 145/ 19 1l 166/ 35 13 -1501] 11| 116/ 3y 9| 151/ §1_1b 4/ |5 [1 4683 36] 101/ 0 6| -457/ k2 81/ [42 |7 98/ 30] 8| 94/ 56 8
12 [OHL 400kV Heviz (HUN) - Zerjavinec (CRO) “149/ 1 11| -151/ do 1p 177/ Js6 J4 -1s@i] 11| 130/ 3p 1 -150/ b1 i 7/ e |1 4562 35] 82/ 4 6| 443/ bo 4 82/ |42 [7106/-3] 8| 85/ 5F 8
—— - 115/ 14 9| 113/ A1 9 19/ |5 P 21o/fie | 3/ 14 1] 217/ 47 _1f 84/ k6 b __ 2628 20] 66/ d 5] 256/ J2 1§ 107/ 159 |9 /87| 2| 59/ 44 6
13 | OHL 400kv S.Mitrovica (YUG) - Emestinovo (CRO) 118/ 14 9| 115/ i o 24/ [4 b 2io/fiwr | 3/ 13| 1| 217/ A7 _1f 89/ |7 2588] 20| 71/ ] 5| 250/ 42 1 108/ |59 |9 /®7] 3| 64/ 41 6
- - 71/ 7] _6] 56/ 5| 131/ |1 12 814]13 | 268/ 1] 24 35/ B4 252/ 113 b2 -a6n] 4| 267/ -1p 29 -104/ |4 18/ 19 |7 /5®2| 9 | 205/ -9b 2
14 | OHL 400kV Bitola (MKD) - Florina (GRE) 71/ 7] _6] 56/ 5| 130/ f1_d2 314]13 | 267/ -1} 24l 35/ 4 251/113 b2 a5n] 4| 267/ -1b 24 102/ |4 i 19/ Jr9_|7__/5p1] 9 | 204/ -9b 2
— 89/ 18 8| 76/ 9 7] 143/ b2 13 23b6fi2 | 126/ 1f 1] 20/ b 4 140/ J2a |3 -1ae| 2 | 1o4/ -1 1] 13/ ¥ 139/ |39 132085 18] 210/ 2k 1
15 OHL 400k Dubrovo (MKD) - Thessaloniki (GRE) 89/ 18] 8| 76/ % 7 142/ p2 43 23612 | 125/ -1¢ 11 20/ b 4 139/ foa |3 -182] 2| 123/ -1p 11 12/ J 138/ [39 |13 1985] 18] 209/ 2k 1
57/ 56 7] 63/ 5§ 7] 198/ o 17 _1067]39 | -263/ 71 23 105/ §7 189/ |74 |7 360 29| -311/ 8B 29 433/ )0 7/ 11 _[1_31527] 13| -162/ 3p 1
16| OHL 400k Arad (ROM) - Sandorfalva (HUN) 2/ 50| 4] 6/ 5] 4 o1/ 2 98/ [3% | 129/ 64 12| 98/ 3 _d 73/ b2 B 24%| 20| 148/ 7 14 302/ |5 6/ ]2 | reas| 7] 9/ 1] 7
- 89/ 03 10| 86/ -9p o 226/ b7 17 887ah 15| 327/ 5p 29 82/-1p4 i 324/ |55 pa Aawrd 34| -a45/ 3p 3] 367/-162 947 [28 | 7226/ 44 17| 361/ 98_2
17| OHL 400k Subotica (YUG) - Sandorfalva (HUN) 80/-100 9| 77/-1d0_9 209/ J76 16 __ 87/0}i312 | 305/ -6p_ 23 _ 81/-149 305/ |64 _p3__Aas3 33| 422/ -4p_3] 347/-1b7 92/ [22_|7215/ 39 16| 348/ 91 2
~ 152/ -0 11| 127/ F_1p 25378 19 u2| 1| 364/ -1} 24 -4/ 2 359/ |15 _p7__rai7] 4] 362/ -1p 24 96/ 49 108/ [19 |8 72226 17| 373/ -2p 2
18 | OHL 400kv Kosovo B (YUG) - Skopje 1 (MKD) 151/ - 11| 127/ 1 251/ |7 Jo _ a2| 1| 362/ -1f 24 -4/ g 357/ |15 b7 F4a7] 4| 361/-1p 24 94/ 29 108/ [19 |8 42226 17| 371/ 26 2
' - 71/ 59 7] 61/ 56 6 19/ 45 120/ Fe00 | 22/ 61 5] 130/ 45 1L 96/ p9 b -1oab| 14| -38/ 63 5| 243/ 84 1§ 45/ {15 |4 /4a9] 3 | -52/ 3] 5
19 | OHL 400kV Djerdap (YUG) - P.D.Fier (ROM) 79/ 56 7| 69/ 5p 7] 34/ 46 119/ [600 | 42/ 64 6| 129/ 45 1) 113/ {71 Jo -17g8| 14| -61/ 64 7| 223/ 41 1 47/ 415 |4 /2a9] 3| 66/ 3] 5
232/ 2d4_15] 213/ -44 1k 157/ lp2 fo_ 3081 20| 169/ -4p 11 229/ b7 15 52/ {16 |4 A337] 27| 162/ -4l 11 236/ 47 172/ 31 [1191/ 28 6] -184/ A7 1
20| OHL 400KV Isaccea (ROM) - Vama (BUL) 229/ 24 15| 210/ 44 1h 152/ f22 Jo 3081] 20| 163/ -4f 1] 229/ 47 15 58/ 115 |4 #A387] 28| 154/ -4p 1d 242/ }7 j‘F 171/|31 [1188/ 28] 6| -188/ -7 1
- ) 317/ 8 22 ] /| 516/ 115 3b 136/ l74 f0 i i i / 673 120 39| 4/ 70§ I 1 ] 3147 fi5_42 51207 35] -611/ 106 41
21 [OHL 400kv Hamitabat (TUR) - Maritsa Istok 3 (BUL) =37 —34—>73 ] 7| 517/ 115 3b -136/ [74_Jo ] ] ] 7 685 120 38| 2/ 70 5 ] ] ] N[ 312/ 642 51304 35| 612/ 106 44
- ) 300/ 89 2] / 7| 4897 109 3B 129/ [70_|0 / / / [ 375 113 37| 3/ 66 4 / 1 / 2977/ f2_40 -ass04 33| -578/ 100 39
22 | OHL 400kv Hamitabat (TUR) - Maritsa Istok 3 (BUP) =5 —gd—57 T 7] 4907 1¢9_3p 128/ |70 _fo T T T 7385 114 37| 2/ 66 4 ] ] ] /'I 2087 f2_ 4048604 33| 579/ 100_3d
- — 81/ 17 6 / 7] 2947 42 20 65/ |6 b / / “wom1 13| 308/ - 2 / / / 877 1po 301 /6[L322 | 209/ 11p_14
23 | OHL 400kv Babaeski (TUR) - Filippi (GRE) 80/ _17_6 T 7] 292/ 4 20 __65/ 6 b I I “UoB0|_13] 305/ -3 21 i 7 I |86/ 1p9 _p -290/5fix2 | 208/ 11} 14
i i 7 i I i I i 7 7 7 7 i I i 7 7 7 7 7 7 7 7 7 7 7
OHL 400kv Bekescaba (HUN) - Oradea (ROM) 71/-41] 8| 74/-41] 8| 140/-4F d 9/3 173/ 45 h8 /-85 | 3 | 150/-48] 16 -149/-1p 1p 216/48 $2 -169/5 |i7i7/-43]| 5] 89/-49] 1d 110/-5p 1]

without new line |
with new line |

% line load in % commpared to line thermal limit
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Table 4.9. Power flows: OHL 400kV Heviz (HUN) - Cikovce (SLO)

POWER FLOWS
WINTER SUMMER

Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenariols5 __ Scenario 6 Scenario 7 Scenario 8 Scenario 1 Scenario 5

UCTE TUR,GRE UCTE BUL,GRE,ROM | CEN,UKR,ROM TUR,BUL CEN,UKR ROM,BUL,GRE UCTE TUR,GRE

Base case >> >> >> >> >> >> >> >> Base case >> >>

TUR UCTE BUL,GRE,ALB UCTE TUR,GRE CEN BUL,GRE,ALB CEN TUR UCTE

(W>>E) (E>>W) (W>>E) (E>>W) (N>>S) (S>>N) (N>>S) (S>>W) (W>>E) (E>>W)

With TUR Without TUR 600 700 1000 700 1000 1500 1000 1500 With TUR 600 1200
No. INTERCONNECTION LINE MW/Mvar| % | MW/Mvar| % | MW/Mvar| % | MW/Mvar| % | MW/Mvarl % MW/Mvad % | MWMvar| % | MW/Mvar| % | MW/Mvar| % | MW/Mvar| % MW/MV@i % MW/MVﬂ % | MW/Mva| %

q g b -

1 [oHL 400kv Kardia (GRE) - Eoasan (ML) 10 NN T VI T NPT, TN NS0 TN WY MSTEYI: S NNV S 3TV (0 CAMNS VY 210 W7 WS T MY I AN VA
2 o seon T om vomoms oyt ST IO toire 4 teelds At g li sl ul s of serei ok boawn] w4 ool d Lerh & muib
5 o swon T rom -vomoms ouyz |HOSTAL O oire s & aip i syl aad o sere 4oelhr bogernl el el s b ouibe
« [orsoon v 1051 sonmves oo T e e e
5 [orcsoon s ey samenes o) | LL T4 A TR 4 sk b ol lord slaord ik b osolls by o wb e d e |k
R e e e S et R e T i e R 18 o ] T e e 2 1
e Lot v S S et e ) e e ! S o e ot By ey R e o e
s [orsoon Ko R0 e R T T T o e e e I
9 |orHL 400k Divaca (5L0) - Weline (CRO) BT T A | VA N VY 120 AN ] I RS TC: T N YA, W VY T ] [ P I 0 S MY B WY B W YE T

-54 -q - ¥ N - m b - - -
10| OHL 400KV Kisko (SLO) - Tumbri (CRO) 1 TR W ST (MY 30 N RS TN 71 7 WAV T 77 7 S A Si’if.ié STV O NSOV NS W Y 1R T
11 | OHL 400KV Kisko (SLO) - Tumbri (CRO) 2 TR W S TN 300V W S TN 71 7 W7 77 7 A7 I T T WS TV o ST 70 Y W 72T
e B o BT i T2 e BT e STV B o - o P W/ . e AT T
s on smory Sone 100 -Eresnow o) HST St Tl 4 toble b serbw| o 1At oL etrle b el d o mers o worrke borarl sl et
14 [OHL 400kv Bitola (MKD) - Flrina (GRE) W O 8 S O Y 2 7 N I (W 718 T 7 T SV 0 Y I
e e L 1A M R A R AT A B i B e Y e i 74 S Rl
elon s oo sowomevon___ i e s P e e s e ke
- - - - - - - - I . - q - - . - 7. - q
R YR e e e e e i A g e s T e ot ey ey d  TTY [T e T
RSB 2 S e A T o R e e e R e v R R T ol e
e e s e S o e e o e e e ol e ) e e 1 R R
2o|or 00n s trom) v e ) e i ] e e mn i e

- q - b - - - - -

21 |OFL 400k Hamtabat (TUR) - Martsa stok ) (BUL) =555 55— —is ek e/ o/ T Jem i e st i e et sl bl
22  OHL 400KV Hamitabat (TUR) - Martsa stok 3 BUE) =350 g5/ —~se o —sb—ise o fo 7|/ [rssiid s e eb i d BT 7 OO EEY T S
7o w0 e 10 o o7 S 2 T T A R R, W1 23 TR
OHL 400kV Heviz (HUN) - Cirkovee (SLO) -145//-29 /11 -14/7/-2 /1 -2/20/- /17 -137/-4/ 7 /-233 :{7 sal/-34 l7 -74/11-38 le -2/86l-3 l2 -/29/«2/ 2 {281 2/1 -90//-75 l9 -16/3/-6 /1 -é/-m :

without new line |
with new line |

% line load in % commpared to line thermal limit
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Table 4.10. Power flows: OHL 400kV Skopje (MKD) -Trana (ALB)

POWER FLOWS
WINTER SUMMER
Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenariof5 cenaBo 6 Scenario 7 Scenario 8 Scenario 1 Scenario 5
UCTE TUR,GRE UCTE BUL,GRE,ROM | CEN,UKR,ROM TUR,BUL CEN,UKR ROM,BUL,GRE UCTE TUR,GRE
Base case >> >> >> >> >> >> >> >> Ba'se case >> >>
TUR UCTE BUL,GRE,ALB UCTE TUR,GRE CEN BUL,GRE,ALB CEN TUR UCTE
(W>>E) (E>>W) (W>>E) (E>>W) (N>>S) (S>>N) (N>>S) (S>>W) (W>>E) (E>>W)
With TUR | without TUR 600 700 1000 700 1000 1500 1000 1500 With TUR 600 1200
No. INTERCONNECTION LINE MwW/Mvar| % [ MwiMvar] % [ MwiMvar] % | MwiMvar] % | MwiMvar] % MW/Mvad % | MWMvar| % | MW/Mvar] % | MW/Mvar| % MW/Mvad % MW/Mvad % MW/Mvelvl % | MW/Mva| %
1 |OHL 400Ky Kardia (GRE) - Elbasan (ALB) 5618 | 4] 108/16] 8| 43/23| 4 1811d 18 107139 2 1sall7 |14 127 | 216/20 | 16] 117/21] 9] 236/22] 1§ 10479 B 4212 4 131do |2
56/54 | 6| 69/56 | 7] 2941 4] _ 139/-54 -30/-3p 18157 _|14__3wi| 6 | 225/53] 17] -16-18] 2] 2594 7415 1947 |3__mwml} 8
- - 109/-96 | 12| 108-94] 11 168/ 1b__ 4394 B 207-93 |18 48/ 83 | 8ouUD1 | 10] -78:92] 10 21894 1b__ 27/-89 67/-7h |8 14271 |13 /BB4| 18
2 |OHL 400kV Tantareni (ROM) - Kozloduj (BUL) 1 108/-97 | 12| 106/95] 1] 16299 1b 139/ 197/94 |17 51/p9 | 213/-91 | 19] -71/93] 9] 20474 _1f 34786 67/-7 8 137/§3 |12 a4/ | 17
- - 100/96 | 12| 108/-04] 1] 16899 1p 4394 B 207/93 |18 48/ 43 | 8ouD1 | 10| -78/92] 10 21804 1p _ 27/-84 67/7h |8 142/j1 |13 /B®4| 18
3 |OHL 400kv Tantareni (ROM) - Kozloduj (BUL) 2 108/-97 | 12| 106/-95] 1] 162709 1b 47/ 19794 |17 51769 | 7131 | 10| -71:93] o] poai-7d 1} 3484 67/7 13743 |12_/Zea| 17
- Ny 47183 | 5| -62/56| 4| 18911 1 -290/-58 16 164-1p8 |10 2w 14| 124-109] 9| -674-14 36 147710840 -467/p9 45  18/33 | 29545 | 11| 168/-44] 9
4 [OHL 400kVNis (YUG) - Sofija west (BUL) 58/76 | 5| 34-69| 4] 164-10] 10 281/5p 15  126/97 |8 25/a14| 90299 | 7] -655-11 34 1119 ~249/-33 16/47 |2 1m/j310] 145/36] 8
— 20136 | 3| 26/-47 | 4] 6231 5 8042l 1 208/-05 16 102/b2 [0 | 16] 1936 | 3] -210/7] 14 1505 699f o -89/41 10 of@m | 22
5 |OHL 400kV Thessaloniki (GRE) - Blagoevgrad (BUL) 0/33 | 3| 36/44 | 4| -34/31] 4] 6530 4  -146/-3 1 86/4 7 /ag7] 14| 6/30 | 2| -163-13] 14 115/-44 Jﬂ 6618 70/90__ [0 -258/] 20
- — 135/62 | 11| -138/62] 1] _ -94/53] _§  -1soleh 15 344 |3 -100/h4 |15 6/56 | 6 | -258/57] 20| -20/a8| 4 _ -255/5 ~69/- E 3041 |3 sk |1
6 |OHL 400kv Emestinovo (CRO) - Uglievik (B&H) 13158 | 11| -135/50] 11 -s1/49] 4 2ouep 46 -15/4p |3 -100/3 |1651/50 | 5| -273/558] 2 -ma3| 3 -27006 gf =70/ 2u-ds |2z 2
- — T104/15] 8| -102/-16] 8| -193-4] 16 -2/-25 240/ 9 2-2b |2 8sons | 14] 65/-33 | 6] 205-4] 16 55/-3) 40/6L b ___-126/49 |11 oAl | 11
7 |OHL 400KV Podgorica (YUG) - Trebinje (B&H) 124719 | 10| -118/17] 9| 25034 _2p 385 33546 __p7r 201 2 -249320| 120/-2 | 10| -201/38] 23 _ 115/-2 4213 16943 |13 1954 16
- 106/ | 8| 104/ | 8| 223-15] 1] -24/10 305/-% B3 24/l0 |2 18364 |1-7513 | 6] 23a-i2| 19  -38/13] 3 9971 2162 I6__ 19547 |15
8 |OHL 400kv Konjsko (CRO) - Mostar (B&H) 100/3 | 8| 106-3 | 8] 23119 18 -3ar7 316)- 430 2 doofins | 8310 | 6| 244r16] 1  -76/9 9915 2251- 72043 |16
- - 004 | 7] -oua | 7] 138 | 1| -o0ond 1b  74i24 b 21147 fi6 53l 4 | -195/23 | 15] 20/5 | 2| -lou2d 1H o83 B 11-3p |3 4748 |5
9 [OHL 400kv Divaca (SLO) - Meline (CRO) 89/7 | 7] 90/6 | 7] 16/9 | 4] 2121 1 77124 21315 |16 50/8 | 4-198/23 | 15| -27/6 | 2| -103/27 1§ _ -99/-4d 16/3 25137 |4
) 234166 | 18| 234/66] 14 310/-74 25 15264 |3 357-b6 |28 1821613 | 246/67] 19| 10154 1% 25468 40 194/97 W5 209/57 |16 /-894] 23| 226/-57] 18
10 [OHL 400KkV Krsko (SLO) - Tumbri (CRO) 1 234767 | 18| 234-67] 14 319/74 2b 152-66 13 3357 |26 151/}612 | 245-68| 19| 191/55 1% 252/-68 40 104/47 W5 208/68 |16 /895| 23| 225/-57| 18
) 234/-66 | 18| 234/66] 1§ 319/-74 25 152-6p I3 357/-h6 |28 182613 | 246/67| 19 10154 1% 25468 40 194/97 W5 209/67 |16 /894] 23| 226/-57] 18
11 [OHL 400kv Krsko (SLO) - Tumbri (CRO) 2 2341-67 | 18| 234r67] 14 319/74 _2b 15266 5 335-b7 |26 151612 | 24568 10| 101/55 1% 252168 40 194/-47 ﬂ's 208/68 |16 _/-895] 23] 225/57| 18
- — 14328 | 11| -145/27] 11 16410 1P 150442 115710 |9 52/p4 | 12| 745 | 3| -470/42] 34 1024 256/39 W5 812 |9 /e | 10] 98/-105] 11}
12 JOHL 400kV Heviz (HUN) - Zerjavinec (CRO) 141/30| 11| -144/29] 11 15613 1p  -158/d4 12 -103/13 |8 58/24| 12| 16/47 | 4| -476/a3 36 112/5 262140 _H5  8ubs |9 o/s® | 9| 1oe/-107] 11l
— - 116/57 | 10| 113/-57] 1d__ 20-42] 4 219/5y 47 7-3p |3 220/b7_ |17 358 | 7 | 267-49] 21 67-47] 6 25714 10800 791 |4 64 6
13 [OHL 400kv S.Mitrovica (YUG) - Emestinovo (CRO) 120/-60 | 10| _116/-60] 10 __34/-46] _4___207/5b__ 16 17-36 |3 211/b9_[1700/86 | 9| 249/50] 19 _88/51] _d __ 238/5 1074501/ R
~ - 7214 | 6| 576 | 5] 1813 14 80-1] d  272/2p 34 -35/-h |3 254/ba2| 434 | 4] 268/28] 24 103/ 19/9 52-1d4__ o 173/f188
14 |OHL 400KV Bitola (MKD) - Florina (GRE) 52/18 | 5] 37i7 | 4] 108/10] 10 -69/22 217/ 9 47484 2250 |20 8115 | 5| 213/3 | 10| -108/14 10| _ -37/-6 2917 13746 |14
— 90/50 | 9| 77141 8| 144i52 13 24/50 1284612 20040 |4 Bl 13| -15/-45] 4] 124i-48] 13 -14/-41 1301 ]2 200p |18 2394 |21
15 OHL 400kV Dubrovo (MKD) - Thessaloniki (GRE) 81/38 | 8| 6829 | 7| 136/40] 1 0/-36 105/- 0 12/d8 |3 13oda12| 27/33| 4| 1ou34] o —2oie9] 4| 1312 2  103ids |17 2232 |20
57126 | 5| 6326 | 6] -197/44] 11 _ 103/8 267/95__ b2 1068 |9 -190j416 | 361-12| 30| -310/63] 24 439/2 7 P isofi |z 169613
16 [OHL 400kv Arad (ROM) - Sandorfalva (HUN) 54126 | 5| -61/26 | 5] -186/42] 1 959 25058 b1 101/ 8 1770455 | 1349/11 | 29| -204/61] 29 427/L % 711 1441 f2 1504 2 |1
) 88/-106| 10] -86/-106] 1q 22379 1P 83-136 12  -335/66 |25 /185 | 12| -235-63] 18 424-18p 3k -445/d5 33 376/-163 |0 184/ 7 | -210/35] 16| -364/59] 2
17 |OHL 400kV Subotica (YUG) - Sandorfalva (HUN) 88/106| 10| -86/-106] 1 -210/80 1 81/136 12 -327/68 |25 /@6 | 12| -320/65] 24 416/-18p 3fp -438/d3 33 366/-167 Fo 194/ 7 | 223/35] 17] 360552 2
) 15327 | 12| 128/-20] 1d_ 254/31 _1b__ 4r18] I 370/-33 b8 .41 |1 334 | 27| -42-12] 3| 36429 21 95/ 100/4] b 227160 |17 38l 28
18 [OHL 400kV Kosovo B (YUG) - Skopje 1 (MKD) 149/-55 | 12| 126/-48] _1q__ 208/59 1 072 296/-48__P3 _ aa-d2 |5 sea| 24| 3742 | 4| 300/56 24 1339 3 123/ 1__199/y9 |16 __3m0l| 25
- - 7156 | 7| 62/-56] 6] -19/56] 4] -120/6p 1b__ -236p b -130/b6 L JL 97/70 | 9| -191-74] 19 39-63 _d 243 84 2506 [4 421403 | 52132 ] 5
19 |OHL 400kV Djerdap (YUG) - P.D.Fier (ROM) 74/55 | 7| 63555 | 6] 26/54] 5| -117/58 1b__ -32/§) 127/b5 [12105/69] 9| -187/72] 18 4760 4  -239/68 1E 26/d2 |4 33453 | 6527 ] 5
232158 | 15| 21340 14 _-157/-69 I -307-42__ B0 -168/48_|11229/-36] 15| 53/-82] 6] 394120 26 -162-40 11 -235/B5 W5 @] 12| -92/-70] 7| 186/-76] 1
20 |OHL 400kV Isaccea (ROM) - Varna (BUL) 233758 | 15| 213400 14 162169 1 02| 49 -a73h7_h1 zwell 15| 4782 | 6| -300/2] 24 -166/-4) 232136 W5 -172/63_|1296/70 | 7 | 180/-76] 17
- ) -300/52 | 20 i 7| _4se/lod 33 -136/3 / / 534/112  B6 5L 1 / / 7] 7 || 313/a5 | 21] -510/0 39 -608/11p 41
21 |OHL 400kv Hamitabat (TUR) - Maritsa Istok 3 (BUL) 1 [=g7/57 159 I | _479/98] 39 14033 1] I I 525100 _b6___-1/1 1 I ] T |[=312/44 | 21| -505/98] 34 _590/11B_ 4
- - ~316/60 | 21 / 7| 513/11d 38 -129/24 / / 563/1k3__ B8 52 2 / ] 7] 7 I 297/38 | 20] -483/90] 33 -576/106__3b
22 |OHL 400kv Hamitabat (TUR) - Maritsa Istok 3 (BUL) 2 =5 73755 7 7 7| _506/108 34 -133/24 7 T 555/130 B8 -1/2 2 I 1 T | -206/37 | 20] -478is8] 34 _-568/10p__3p
) — 8172 | 7 / /| -2931-32] 20 __66/-86] 7 i I i 119558 __13__292/47 __Po 17 I 7 || 8721 | 6| -300/65] 20 -207/3 1h
23 |OHL 400kv Babaeski (TUR) - Filippi (GRE) ~86/-76 | 8 I 7| -307/32] 21] _73i-00] _d T T 211/50 5 30449 b1 AN I 7| -89/16 | 6| -310/63] 21| -233/3] 1
- - / I I / / I / 7 7 7 7 7 I 7 / 7 7 / / / / I / I / /
f .
OHL 400kV Skopje(MKD) -Tirana (ALB) 25/63 | 5| 27/-65| 5| -19/56] 4] 155/-1] 2159 74/-9) 8 29-b 4| 113/65] 10| 10/66] 4] 10264 4l 43/-79 0/-74 6 211 6
*Simultaneously in operation with the line Elbaséirana-Podgorica

%

without new line

with new line

line load in % commpared to line thermal limit
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Table 4.11. Power flows: OHL 400kV Chervena MogildBUL) - Stip (MKD)

POWER FLOWS
WINTER SUMMER

Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenariof5 cenafo 6 Scenario 7 Scenario 8 Scenario 1 Scenario 5

@ U(:;I'E TUR),)GRE U()J;I'E BUL,GE)E,ROM CEN,U)K)R,ROM TUR>,>BUL CEI\i;UKR ROM,B)L)JL,GRE - US;I'E TUR),)GRE

TUR UCTE BUL,GRE,ALB UCTE TUR,GRE CEN BUL,GRE,ALB CEN TUR UCTE

(W>>E) (E>>W) (W>>E) (E>>W) (N>>S) (S>>N) (N>>S) (S>>W) (W>>E) (E>>W)

With TUR Without TUR 600 700 1000 700 1000 1500 1000 1500 With TUR 600 1200

No. INTERCONNECTION LINE MW/Mvar[ % [ Mw/Mvar] % [ Mw/Mvar] % [ MwiMvar] % [ Mw/Mva] % | Mw/Mva] % | MwMvar] % | MwiMvar] % | Mw/Mvar] % | Mw/Mvar] % || Mw/Mva] % | Mw/iMva] %[ MwiMva] %
1 [OHL 400k Kardia (GRE) - Elasan (ALE) e e I R e R e L T e
7 [orsoon Tommen o oo |oote Ligbterodl o ool p o e ioe lesval ul soail W seed i zol | st o uap bs el
3 OHL 400K Tantareni (ROM) - Korlodki (BUL)2 | —iG7es 15T jo7mos] i dearay ik —islof—p—sii4o—fisders o zsrp | is|res| 0 ssored ijsersd Soro o eorfs i o [ 2
* omsmony v ) st s ) PP e e bl e e e e b e
e R R R £ 1 2 i 1 1 2 B8 Ty o et o s B e -2 1
o [orsoon et 0 v ey | ste Ll vl ¢ ot oo} ame heose bl maut ool st 4 od £ owh 1ok
B vy e o2 B et S e e S o8 7y ) e T B 72 el TR
s [orsoon v 001t e e . N,
9 oM 400k Divaca (L0) - Meline (CRO) T ST N2 Y 0 T T2 A TN 3 WSS W 2 W S 0 B [ T T 7
o som e 510) om0 e e e A Ee e AE Em T Em A b
11 [OHL 400KV Krsko (SLO) - Tumbr (CRO) 2 siree | o] poaree] 1o 7| ok ierd o aesrhe o iulis | paner ol Toursi 1§ soureh o oardr s —onkr Jie Tasi| 25| sserer i
e B - e 21 R [ e o) ) 8 ) M2 o R R o MG 18 Bt
13 [OHL 400KY S.Miovica (YUG) - Emestinovo (CRO) i8I0 15789 —10—Saraa| 4~ saore 7o Jp—Jo—ssurbiimores || sesras] sl esrarl—qssirs T S 7 R
14 |OHL 400KV Bila (MKD) - Foia (GRE) ] W 7 Y57 N 37 P ¥ T N1 N I LW N 573 I WSS Y ST B N5 Y SO 07
15 [OHL 400KY Dubrovo (MKD) - Thessaloniki GRE) 576 T8 T—aror [T siral i tarsq 4 deords o 315b > im/lrirT—sra | 5[ earslidasad 4 ieusfs o0 i Jis zo0pss
e B e it v A e e s 0 1.4 e e e e e R e L <
1 Jorsoon Swotea 100y somrons o |ae LG sohiod it b waip 1o swbe o Ll 7ol vl & uvs ooseks Jo ed 71 ol i soid 2
18 |OHL 400KV Kosovo 8 (YUG) - Skopie 1 MKD) e i R e - e e f e
o Jorksoon e ooy porereow el theusel ol ol W asueb b g bkl ofaouid d ovel 4 o ff sk o wiol ol
20 [OHL 400k saccsa (ROM) -Vama (BLL) 5723 T T Y ST Y 77 SO O 0 A N 2 YT . ST Y TN N N7 ) W52 W M
2o soon e 10r) v oo+ |00 LAl L H ol oot { e ] S V3 T s

E K qd - K B B q K

22 OHL 400KY Hamitabat (TUR) - Marsa stok 3 (BUL)2_|=53080 150 17— S iod 351 j ﬁ T o R ) W ) 53] BT TS W
2o soon s 108 07 e e B e S T o e
OHL 400kv Chervena Mogila(BG) - Stip (MKD) 13;-52 /4 -1:{/-48 /4 1é/-53 /4 -é7/-4a /z 1/20/-5 . 0 /-38/-15/ 2 /;&o/ 1/0 32//-54 /5 12/9/-62 /1 -ée/-4‘ /5 /7/-31 : /-61-3 : 2 /115/- 8/

without new line |
with new line |

% line load in % commpared to line thermal limit

= WO -
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Table 4.12. Power flows: OHL 400kV Maritsa Iztok 3BUL) - Filippi (GRE)

POWER FLOWS
WINTER SUMMER

Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario[5 cenago 6 Scenario 7 Scenario 8 Scenario 1 Scenario 5

UCTE TUR,GRE UCTE BUL,GRE,ROM | CEN,UKR,ROM TUR,BUL CEN,UKR ROM,BUL,GRE UCTE TUR,GRE

Base case >> >> >> >> >> >> >> >> Base case >> >>

TUR UCTE BUL,GRE,ALB UCTE TUR,GRE CEN BUL,GRE,ALB CEN TUR UCTE

(W>>E) (E>>W) (W>>E) (E>>W) (N>>S) (S>>N) (N>>S) (S>>W) (W>>E) (E>>W)

With TUR Without TUR 600 700 1000 700 1000 1500 1000 1500 With TUR 600 1200

No. INTERCONNECTION LINE MW/Mvar] % | MW/Mvar| % | MW/Mvar]| % | MW/Mvar| % | MW/Mvar] % MWIMvaj % | MWMvar| % | MW/Mvar|] % | MW/Mvar| % | MW/Mvar] % || MW/Mvar] % | MW/Mval %[ MW/Mva| %
1 [OHL 400k Kardia (GRE) - Elasan (ALE) T R VT MY P17 NP 1 W TR MG S 7% W WS 137N TS 2 S NI S SN
2 |OHL 400K Tantareni (ROM)- Kozlochi (BU)) [ —556767 1551 —aaras] i Tearoi kel son-4s i aprbo [ s ssrr | io] rres| i pisiod b sure: 5] ISV 720 R ) BT
2 |onL 400Ky Tantaren (ROM) - Korioci (BUN2 |57 15T 0uros i ieoral b 4o b son4s —Jioaarfs e sarn [ is| roros| o sio e i} surer 5 o RS2 20 R T
4 o 400kv Nis (UG - Soffa west (BUL) 050 B 278 POV Y 72 0 151 N N ST NG TV ST W2 K O 7 - CHNP T T 02 WA NS
5 oML 400K Thessalonk (GRE) - Biagoevarad (BUL) _ |50 1—gore |8 | aprasl 4| Hisral—§-io0 ot o am | i T | a0 oIS £ S 712 R
© |onL 400k Emestinovo (CRO) - Uglievk 88 |55 T —ates 1A esjesl ook s ol |5 ious | ismeles |7 | seoiss| oo soias] 4 _seo B T2 T 5 T R
7 oML 400kv Podigorica (YUG) - Trebine (8249 BT N ST N B S 5 21 NS ST o Y 2 Y 00 T 5 25 B 7 3 1
8 |OHL 400K Konjsko (CRO) - Mastr (B e e e e e o T FICE T
9 oM 40k Divaca (SLO) - Melie (CRO) 57210 7270 T8 YT Y 1 O {20 TS5 8 NS 577N ST B NSTSE T T 322
10 |OHL 400k Krsko (SLO) - Tumtr (CRO) 2 SsiTee | o] saires] i i Terd s surbeJor Teafeas | sasrer| is[ ool i —serek iy i surbr 1o —swal 5| sserer] i
11 [OHL 400k Krsko (SLO) - Tumtr (CRO) 2 P L} M) e | MY I JMSTSTE M NNE C  T ME 8 ) TR M M E S STLIE [ M O R W Mt T
12 OHL 400KV Heviz (HUN) - Zeravinee (CRO) B T3 Y Y2 S ST 1 S 575 [ S o RGN 3 N2 W77 T OS2 N 1 N S 72 V2 (] T NS,
13 OHL 400Ky S Miovica (YUG) - Emestinowo (CRO) im0 i 1778 tofaoldararef i [ siorbrirorms || aeirs] e eirar s 0 o T o T2
14 [OHL 400K Bitla (MKD) - lrina (GRE) 0 P70 Y N Y Y 5751 O N5 S TN T 5 W W77 W BT 7o T (| OO T
v o e sy e e 1 S a2 R A e ) | 1 B 1 2
Y = 1% Bt e B e 1 e o1 e e 1 22 O e 2 e et i 1 e L)
By o e M e ! M e o o B o B 21 e e e Sl o (1 T B Y
B - 1 B e . S o e e e 12 e 1 1 O
e - et 1 R M e S0 5 D et M e e S 1 R 120 0
20Jor s00n ssen 00 v 50 T e I A A B I
2 Jortsoon vmana () s wors o1 [aows L b it 3t 4 i 1 A T s t— .

- - L - - - - 3 -

22Jortsoon vemana () s ks o2 |2k LAl P 1 PL St a vt 4 1 7 e | B ] IR ) e B
e - e - e Rt e 1 o R 18 8 )
OHL 400k Maritsa [ztok 3(BG) - Filippi (GR) 1255-103 /12 72/94 /9 7/81-98 /9 1/34/-4 /11 /192/90/ 6 l36/- 3/ 6 /-msl ie 224(/-103 llQ le)O/-QE /1 ;6/-9‘ : l112/4 : 9 leolesl 6 /17641l4

without new line |
with new line |
% line load in % commpared to line thermal limit

=

]
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Table 4.14. Active power losses: OHL 400kV Podgorc(YUG) - Elbasan (ALB)

ACTIVE POWER LOSSES
WINTER SUMMER
Scenario 1 Scenario 4 Scenario B Scenario[4 Scenarip 5 cenafo 6 Scenario 7 Scenario § Scenarip 1 Scenalfi
UCTE TUR,GRE UCTE BUL,GRE,ROM | CEN,UKR,ROM TUR,BUL CEN,UKR ROM,BUL,GRE UCTE TUR,GRE
Base case >> >> >> >> >> >> >> >> Base case >> >>
TUR UCTE BUL,GRE,ALB UCTE TUR,GRE CEN BUL,GRE,ALB CEN TUR UCTE
(W>>E) (E>>W) (W>>E) (E>>W) (N>>S) (S>>N) (N>>S) (S>>W) (W>>E) (E>>W)
AREA With TUR | Without TUR 600 700 1000 700 1000 1500 1000 1500 HWIUR 600 1200
25.7 25.5 27.8 24.3 24.7 24.3 29.2 24.4 24.3 24.2 21.4 23.4 4 25,
ALB 24.7 24.6 26.0 24.7 21.7 24.7 27.1 25.8 21.4 25.8 21.4 22.1 8 23,
-3.89 -3.53 -6.47 1.65 -12.15 1.65 -7.19 5.74 -11.93 6.61 831. -5.56 -6.30
67.5 68.2 74.5 69.4 69.7 69.9 75.2 85.9 70.1 73.2 25. 32. 6 37,
BUL 67.4 68.2 73.9 69.3 68.6 69.8 74.1 85.4 69.0 72.8 25.0 32.1 3 36.
-0.15 0.00 -0.81 -0.14 -1.58 -0.14 -1.46 -0.58 -1.57 -0.55 000. -1.53 -3.46
13.5 13.6 14.4 16.4 17.6 16.4 13.7 20.8 15.7 20.3 5.2 7.2 74
BIH 13.5 13.5 14.5 16.5 17.8 16.6 13.8 21.3 15.8 20.8 5.2 7.4 7.4
0.00 -0.74 0.69 0.61 1.14 1.22 0.73 2.40 0.64 2.46 0.04 2.7 41 5.
87.9 87.9 109.3 111.6 111.4 109.8 86.0 102.4 85.8 101.6] 51.B 22 7 51.3
UCTE 87.8 87.9 109.2 111.6 110.5 109.8 86.2 102.8 86.2 102.1] 51.B 2.7 7 51.1
-0.11 0.00 -0.09 0.00 -0.81 0.00 0.23 0.39 0.47 0.49 0.04 0.6 -0.39
8.8 8.8 14.5 10.1 20.1 10.0 10.1 18.5 12.8 17.6 5.4 10.7 8.3
CRO 8.8 8.8 14.6 10.1 20.2 10.1 10.2 18.8 13.0 17.9 5.4 11.4 8.9
0.00 0.00 0.69 0.00 0.50 1.00 0.99 1.62 1.56 1.70 0.04 2.8 1 2.4
37.7 37.7 40.1 44.7 45.4 44.6 49.8 74.9 62.5 75.9 17.4 19. 7 26,
HUN Bid5 37.7 39.8 44.6 44.5 44.5 49.6 74.8 62.0 76.0 17.4 18.9 5 26.
-0.53 0.00 -0.75 -0.22 -1.98 -0.22 -0.40 -0.13 -0.80 0.13 00.0 -0.53 -0.75
239.2 239.6 241.7 239.8 244.3 244.7 240.8 243.1 244.7] 240.3 21.83 326.3 325.3
GRE 238.8 239.3 241.6 239.8 243.0 244.6 240.5 243.9 243.3 241.4 21.43 326.4 82518
-0.17 -0.13 -0.04 0.00 -0.53 -0.04 -0.12 0.33 -0.57 0.50 20.1 0.03 0.00
1.9 19 2.2 2.6 2.8 2.7 2.9 3.1 2.8 3.9 1.3 2.1 3.6
MKD 1.9 2.0 2.1 2.5 2.2 25 2.4 2.8 2.2 B3 1.3 1.9 2.9
0.00 5.26 -4.55 -3.85 -21.43 -7.41 -17.24 -9.68 -21.43 45.3 0.00 -9.562 -19.44
0.8 0.8 0.8 0.8 0.8 0.8 3.8 0.7 5.2 0.7 0.7 0.7 3.8
UKR 0.8 0.8 0.8 0.8 0.8 0.8 3.8 0.7 5.2 0.7 0.7 0.7 3.8
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.04 0.0 0 0.0
140.0 141.2 141.9 144.2 140.4 141.3 127.8 164.5 140.2 157.9 00.91 106.7 95.3
ROM 139.9 141.2 141.6 144.1 139.8 141.2 127.4 163.9 139.5) 157.4 00.91 106.2 94.6
-0.07 0.00 -0.21 -0.07 -0.43 -0.07 -0.31 -0.36 -0.50 -0.32 000 -0.47 -0.73
5.0 5.0 6.7 6.1 8.4 6.2 5.1 5.7 5.3 5.7 3.4 4.8 3.6
SLO 5.0 5.0 6.7 6.2 8.4 6.2 5.4, 5.7 58 5.7 3.4 4.9 3.6
0.00 0.00 0.00 1.64 0.00 0.00 0.00 0.00 0.00 0.00 0.0( 2.0 0 0.0}
185.9 / 180.5 194.9 / / 186.2 213.9 / / 136.8 149.0 146.4
TUR 185.8 / 180.4 194.9 / / 186.1 214.0 / / 136.8 148.9 146.
-0.05 / -0.06 0.00 / / -0.05 0.05 / / 0.00 -0.07 -0.14
99.8 99.7 102.4 108.3 112.5 108.7 104.0 137.9 111.0 134.1) 141 42.7 47.8
YUG 99.7 99.6 100.8 107.8 106.4 108.1 102.1 135.6 105.7 131.7 2 41 41.8 46.2
-0.10 -0.10 -1.56 -0.46 -5.42 -0.55 -1.83 -1.67 -4.77 -1.79 240 -2.11 -3.35
0.2 0.2 0.2 0.2 0.2 0.2 0.6 3.8 15 3.8 0.4 0.4 1.1
CENT 0.2 0.2 0.2 0.2 0.2 0.2 0.6 3.8 15 3.8 0.4 0.4 1.1
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.04 0.0 0 0.0}
913.8 730.2 957.1 973.3 798.3 779.4 935.3 1099.4 781.9 859.4 732.8 797.8 783.6
TOTAL 911.8 728.8 952.2 973.0 784.3 779.1 928.9 1099.9 770.1 859.9 732.0 795.2 777.7
-0.22 -0.19 -0.51 -0.03 -1.75 -0.04 -0.68 -0.03 -1.50 0.03 110 -0.33 -0.75
active power loses in MW without new line
active power loses in MW with new line
active power loses in %
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Table 4.15. Active power losses: OHL 400kV S.Mitraea (YUG) - Ugljevik (B&H)

ACTIVE POWER LOSSES
WINTER SUMMER
Scenario 1 Scenario 4 Scenario B Scenariol4 Scenarip 5 cenafio 6 Scenario 7 Scenario § Scenarip 1 Scenafio 5
UCTE TUR,GRE UCTE BUL,GRE,ROM | CEN,UKR,ROM TUR,BUL CEN,UKR ROM,BUL,GRE UCTE TUR,GRE
Base case >> >> >> >> >> >> >> >> Base case >> >>
TUR UCTE BUL,GRE,ALB UCTE TUR,GRE CEN BUL,GRE,ALB CEN TUR UCTE
(W>>E) (E>>W) (W>>E) (E>>W) (N>>S) (S>>N) (N>>S) (S>>W) (W>>E) (E>>W)
AREA With TUR | Without TUR 600 700 1000 700 1000 1500 1000 1500 HWWIUR 600 1200
25.7 25.5 27.8 24.3 24.7 24.3 29.2 24.4 24.3 24.2 21.4 23. 4 25,
ALB 25.7 25.5 27.8 24.3 24.7 24.2 29.3 24.3 24.4 24.2 21.94 23. 4 25|
0.00 0.00 0.00 0.00 0.00 -0.41 0.34 -0.41 0.41 0.00 0.04 -0.4 0.00
67.5 68.2 74.5 69.4 69.7 69.9 75.2 85.9 70.1 73.2 25.4 32. 6 37,
BUL 67.5 68.2 74.5 69.4 69.7 69.9 75.2 85.9 70.1 73.0 25.4 32. 6 37,
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.27 0.04 0.0 00 0.
135 13.6 14.4 16.4 17.6 16.4 13.7 20.8 15.7 20.3 5.2 7.2 74
BIH 134 135 144 16.1 17.6 16.1 13.7 20.4 15.7 19.9 5.2 7.2 7.9
-0.74 -0.74 0.00 -1.83 0.00 -1.83 0.00 -1.92 0.00 -1.97 0.04 .000 1.35
87.9 87.9 109.3 111.6 1114 109.8 86.0 102.4 85.8 101.6) 51.8 227 51.3
UCTE 87.9 88.0 109.3 111.7 111.3 109.9 86.1 103.1 85.7 102.3 51.8 227 53
0.00 0.11 0.00 0.09 -0.09 0.09 0.12 0.68 -0.12 0.69 0.04 0.0 .00 0
8.8 8.8 145 10.1 20.1 10.0 10.1 18.5 12.8 17.6 5.4 10.7 8.3
CRO 8.8 8.8 14.5 10.0 20.1 10.0 10.0 18.8 12.6 17.8 518 10.1 8.2
0.00 0.00 0.00 -0.99 0.00 0.00 -0.99 1.62 -1.56 1.14 -1.8 00.0 -1.20
37.7 37.7 40.1 44.7 45.4 44.6 49.8 74.9 62.5 75.9 17.4 19. 7 26
HUN 37.8 37.8 40.0 44.5 45.3 44.4 49.9 74.6 62.6 75.7 17.4 19. 7 26,
0.27 0.27 -0.25 -0.45 -0.22 -0.45 0.20 -0.40 0.16 -0.26 0.04 .000 0.00
239.2 239.6 241.7 239.8 244.3 244.7 240.8 243.1 244.7 240.9 21.83 326.3 325.3
GRE 239.2 239.6 241.7 239.8 244.3 244.7 240.8 243.1 244.7 241.4 21.73 326.3 325.3
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.37 -0.0 0.0 00 0.
1.9 1.9 2.2 2.6 2.8 2.7 2.9 3.1 2.8 3.9 1.3 2.1 3.6
MKD 1.9 1.9 2.2 2.6 2.8 2.7 2.9 3.1 2.8 3.8 1.3 21 3.6
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -2.56 0.04 0.0 00 0.
0.8 0.8 0.8 0.8 0.8 0.8 3.8 0.7 5.2 0.7 0.7 0.7 3.8
UKR 0.8 0.8 0.8 0.8 0.8 0.8 3.8 0.7 52 0.7 0.7 0.7 3.8
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.04 0.0 0 0.0
139.9 141.2 141.9 144.2 140.4 141.3 127.8 164.5 140.2] 157.9 00.91 106.7 95.3
ROM 139.8 141.1 141.9 144.0 140.4 141.1 127.7 164.3 140.1 157.1 00.91 106.8 95.3
-0.07 -0.07 0.00 -0.14 0.00 -0.14 -0.08 -0.12 -0.07 -0.13 00.0 0.09 0.00
5.0 5.0 6.7 6.1 8.4 6.2 5.1 5.7 53 5.7 3.4 4.8 3.6
SLO 5.0 5.0 6.7 6.2 8.4 6.2 5.1 5.8 5 57 3.4 4.8 3.6
0.00 0.00 0.00 1.64 0.00 0.00 0.00 5] 0.00 0.00 0.04 0.0 0 0.0
185.9 / 180.5 194.9 / / 186.2 213.9 / / 136.8 149.9 146.4
TUR 185.9 / 180.7 194.9 / / 186.2 213.8 / / 136.8 149.0 146.4
0.00 / 0.11 0.00 / / 0.00 -0.05 / / 0.00 0.00 0.00
99.8 99.7 102.4 108.3 112.5 108.7 104.0 137.9 111.0 134.1 141 42.7 47.8
YUG 99.9 99.8 102.3 108.5 112.4 108.8 104.1 137.9 111.1 134.1 2 41 42.7 47.8
0.10 0.10 -0.10 0.18 -0.09 0.09 0.10 0.00 0.09 0.00 0.24 0.0 .00 0
0.2 0.2 0.2 0.2 0.2 0.2 0.6 3.8 15 3.8 0.4 0.4 1.1
CENT 0.2 0.2 0.2 0.2 0.2 0.2 0.6 3.8 15 3.8 0.4 0.4 11
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.04 0.0 0 0.0
913.8 730.2 957.1 973.3 798.3 779.4 935.3 1099.4 781.9 859.3 732.8 797.8 783.6
TOTAL 913.8 730.2 957.0 972.8 798.0 779.0 935.2 1099.5 781.7] 859.9 732.7 797.7 783.5
0.00 0.00 -0.01 -0.05 -0.04 -0.05 -0.01 -0.01 -0.01 0.08 1-0.0 -0.01 -0.01
active power loses in MW without new line
active power loses in MW with new line
active power loses in %
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Table 4.16. Active power losses: OHL 400kV Nis (YUXG Skopje 5 (MKD)

ACTIVE POWER LOSSES
WINTER SUMMER
Scenario 1 Scenario J Scenario 8 Scenario|4 Scenarip 5 cenaBo 6 Scenario 7 Scenario g Scenarip 1 Scenafio 5
UCTE TUR,GRE UCTE BUL,GRE,ROM | CEN,UKR,ROM TUR,BUL CEN,UKR ROM,BUL,GRE UCTE TUR,GRE
Base case >> >> >> >> >> >> >> >> Base case >> >>
TUR UCTE BUL,GRE ,ALB UCTE TUR,GRE CEN BUL,GRE,ALB CEN TUR UCTE
(W>>E) (E>>W) (W>>E) (E>>W) (N>>S) (S>>N) (N>>S) (S>>W) (W>>E) (E>>W)
AREA With TUR | Without TUR 600 700 1000 700 1000 1500 1000 1500 HWIUR 600 1200
25.7 25.5 27.8 24.3 24.7 243 29.2 24.4 24.3 24.2 21.4 23. 4 25|
ALB 25.7 25.5 27.8 24.3 24.4 24.3 28.9 24.4 23.9 24.2 21.9 23% 0 25)
0.00 0.00 0.00 0.00 -1.21 0.00 -1.03 0.00 -1.65 0.00 -0.4 43-0. -1.57
67.5 68.2 745 69.4 69.7 70.5 75.2 85.9 70.1 73.2 25.4 32. 6 37
BUL 67.4 68.1 74.2 69.2 68.9 70.4 74.2 85.5 69.3 72.9 25.4 32. 2 36,
-0.15 -0.15 -0.40 -0.29 -1.15 -0.14 -1.33 -0.47 -1.14 -0.41 .000 -0.61 -3.72
13.5 13.6 14.4 16.4 17.6 17.1 13.7 20.8 15.7 20.3 5.2 7.2 74
BIH 13.6 13.6 14.4 16.3 175 17.0 13.7 20.7 15.5 20.1 5.2 7.1 7.9
0.74 0.00 0.00 -0.61 -0.57 -0.58 0.00 -0.48 -1.27 -0.99 0.0d 1.39 -2.70
87.9 87.9 109.3 111.6 111.4 121.7 86.0 102.4 85.8 101.6 51. 22 7 51.3
UCTE 87.9 87.9 109.3 111.6 111.3 121.8 86.0 102.4 85.7 101.6| 52 22 7 B2
0.00 0.00 0.00 0.00 0.09 0.08 0.00 0.00 -0.12 0.00 1.14 0.0 .19-0
8.8 8.8 14.5 10.1 20.1 10.8 10.1 18.5 12.8 17.6 5.4 10.1 8.3
CRO 8.8 8.8 14.5 10.0 20.0 10.8 10.1 18.4 12.7 17.5 5.4 10.1 8.7
0.00 0.00 0.00 -0.99 -0.50 0.00 0.00 -0.54 -0.78 -0.57 0.0d 00 0. -1.20
37.7 37.7 40.1 44.7 45.4 46.8 49.8 74.9 62.5 75.9 17.9 19. 7 26
HUN 37.7 37.7 40.1 44.7 45.5 46.8 49.9 74.9 62.6 76.0 17.1 19. 7 26
0.00 0.00 0.00 0.00 -0.22 0.00 -0.20 0.00 0.16 -0.13 -0.5 00.0 0.00
239.2 239.6 241.7 239.8 244.3 244.6 240.8 243.1 244.7 240.9 21.83 326.3 325.3
GRE 239.1 239.5 241.7 239.6 244.2 244.3 241.0 243.1 244.6 239.9 21.33 326.1 325.2
-0.04 -0.04 0.00 -0.08 -0.04 -0.12 0.08 0.00 -0.04 -0.17 60.1 -0.06 -0.03
1.9 1.9 2.2 2.6 2.8 2.7 2.9 3.1 2.8 3.9 13 2.1 3.6
MKD 1.9 1.9 2.2 2.7 2.8 2.8 2.9 3.2 2.8 4.2 1.3 2.0 BiS|
0.00 0.00 0.00 3.85 0.00 3.70 0.00 3.23 0.00 7.69 0.0d -4.7 .78-2
0.8 0.8 0.8 0.8 0.8 0.8 3.8 0.7 5.2 0.7 0.7 0.7 3.8
UKR 0.8 0.8 0.8 0.8 0.8 0.8 3.8 0.7 52 0.7 0.7 0.7 3.8
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0d 0.0 0 0.0
140.0 141.2 141.9 144.2 140.4 143.3 127.8 164.5 140.2] 157.9 00.91 106.7 95.3
ROM 139.8 141.1 141.8 1443 140.1 143.3 127.4 164.5 140.0 158.d 00.81 106.5 94.8
-0.14 -0.07 -0.07 0.07 -0.21 0.00 -0.31 0.00 -0.14 0.06 -0.1 -0.19 -0.52
5.0 5.0 6.7 6.1 8.4 6.6 5.1 5.7 5.3 5.7 3.4 4.8 3.6
SLO 5.0 5.0 6.7 6.1 8.4 6.6 5.1 5.7 B 5.7 34 4.8 3.6
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0d 0.0 0 0.0
185.9 / 180.5 194.9 / / 186.2 213.9 111.0 / 136.8 149. 146.4
TUR 185.9 / 180.6 194.9 / / 186.1 213.9 110.5 / 136.9 149. 146.p
0.00 / 0.06 0.00 / / -0.05 0.00 -0.45 / 0.07 0.00 -0.14]
99.8 99.7 102.4 108.3 112.5 111.3 104.0 137.9 1.5 134.1) 41. 2.7 4 47.8
YUG 99.6 99.5 102.3 107.9 112.2 110.9 104.0 137.5 1.5 133.4] 41, 28 4 47.9
-0.20 -0.20 -0.10 -0.37 -0.27 -0.36 0.00 -0.29 0.00 -0.52 240. 0.23 0.21
0.2 0.2 0.2 0.2 0.2 0.2 0.6 3.8 3.8 0.4 0.4 1.1
CENT 0.2 0.2 0.2 0.2 0.2 0.2 0.6 3.8 3.8 0.4 0.4 1.1
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00] 0.04 0.0
913.8 730.2 957.1 973.3 798.3 800.7 935.3 1099.4 781.8 859.7 732.8 797.8 783.6
TOTAL 913.2 729.7 956.6 972.6 796.2 800.0 933.5 1098.4 779.7 858.( 732.6 796.9 780.9
-0.07 -0.07 -0.05 -0.07 -0.26 -0.09 -0.19 -0.07 -0.27 -0.14 0.03 -0.11 -0.34
active power loses in MW without new line
active power loses in MW with new line
active power loses in %
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Table 4.17. Active power losses: OHL 400kV Sombol¥(UG) — Pecs (HUN)

ACTIVE POWER LOSSES
WINTER SUMMER
Scenario 1 Scenario 3 Scenario B Scenario|4 Scenarip 5 cenafo 6 Scenario 7 Scenario g Scenarip 1 Scenal
UCTE TUR,GRE UCTE BUL,GRE,ROM | CEN,UKR,ROM TUR,BUL CEN,UKR ROM,BUL,GRE UCTE TUR,GRE
Base case >> >> >> >> >> >> >> >> Base case >> >>
TUR UCTE BUL,GRE,ALB UCTE TUR,GRE CEN BUL,GRE,ALB CEN TUR UCTE
(W>>E) (E>>W) (W>>E) (E>>W) (N>>S) (S>>N) (N>>S) (S>>W) (W>>E) (E>>W)
AREA With TUR | Without TUR 600 700 1000 700 1000 1500 1000 1500 HWIUR 600 1200
25.7 25.5 27.8 24.3 24.7 24.3 29.2 24.4 24.3 24.2 21.4 23.4 4 25]
ALB 25.7 25.5 27.7 24.3 24.6 24.3 29.1 24.4 24.2 24.2 21.4 23 4 25
0.00 0.00 -0.36 0.00 -0.40 0.00 -0.34 0.00 -0.41 0.00 0.04 43-0. 0.00
67.5 68.2 74.5 69.4 69.7 70.5 75.2 85.9 70.1 73.2 25.( 32. 6 37
BUL 67.5 68.3 74.6 69.4 69.8 70.5 75.3 85.9 70.2 73.2 25.( 32. 7 37]
0.00 0.15 0.13 0.00 0.14 0.00 0.13 0.00 0.14 0.00 0.04¢ 0.3 7 0.2
13.5 13.6 14.4 16.4 17.6 17.1 13.7 20.8 15.7 20.3 5.2 7.2 7.4
BIH 13.6 13.6 14.2 16.5 17.0 17.2 13.5 20.5 15.2 20.0 51l 6.9 7.7
0.74 0.00 -1.39 0.61 -3.41 0.58 -1.46 -1.44 -3.18 -1.48 -1.9. -4.17 -4.05
87.9 87.9 109.3 111.6 111.4 121.7 86.0 102.4 85.8 101.6 51B 22 7 51.3
UCTE 88.2 88.3 109.8 111.7 1113 121.9 86.2 101.9 85.8 101.1] 521 237 51.1
0.34 0.46 0.46 0.09 -0.09 0.16 0.23 -0.49 0.00 -0.49 1.3 0.14 -0.39
8.8 8.8 14.5 10.1 20.1 10.8 10.1 18.5 12.8 17.6 5.4 10.1 8.3
CRO 8.9 9.0 14.0 10.3 18.8 11.0 9.6 17.7 11.6 16.9 5.4 10.7 7.5
1.14 2.27 -3.45 1.98 -6.47 1.85 -4.95 -4.32 -9.38 -3.98 0.00 5.61- -9.64
37.7 37.7 40.1 44.7 45.4 46.8 49.8 74.9 62.5 75.9 17.9 19. 7 26
HUN 35.7 35.7 35.9 44.2 39.5 46.5 45.0 74.7 55.0 75.7 16.1 16. 2 23]
-6.31 -5.31 -10.47 -1.12 -13.00 -0.64 -9.64 -0.27 -12.00 260. -6.40 -12.63 -13.11
239.2 239.6 241.7 239.8 244.3 244.6 240.8 243.1 244.7 240.9 21.83 326.3 325.3
GRE 239.2 239.6 241.7 239.8 244.3 244.6 240.8 243.1 244.7 240.4 21.73 326.3 325.3
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.0: 0.0l 00 0.
1.9 1.9 2.2 2.6 2.8 2.7 2.9 3.1 2.8 3.9 1.3 2.1 3.6
MKD 1.9 1.9 2.2 2.6 2.8 2.7 2.9 3.1 2.8 3.9 1.3 2.1 3.6
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.04 0.0 0 0.0
0.8 0.8 0.8 0.8 0.8 0.8 3.8 0.7 5.2 0.7 0.7 0.7 3.8
UKR 0.8 0.8 0.8 0.8 0.8 0.8 S 0.7 5.2 0.7 0.7 0.7 3.8
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.04 0.0 0 0.0
140.0 141.2 141.9 144.2 140.4 143.3 127.8 164.5 140.2 157.9 00.91 106.7 95.3
ROM 140.0 141.4 142.1 144.2 140.5 143.3 127.9 164.0 140.2 157.4 00.91 106.8 95.3
0.00 0.14 0.14 0.00 0.07 0.00 0.08 -0.30 0.00 -0.32 0.04 0.0 .00 0
5.0 5.0 6.7 6.1 8.4 6.6 5.1 5.7 5.3 5.7 3.4 4.8 3.6
SLO 5.0 5.0 6.6 6.2 8.2 6.6 5.1 57 5.2 5.6 34 4.7 3.6
0.00 0.00 -1.49 1.64 -2.38 0.00 0.00 0.00 -1.89 -1.75 0.00 08-2. 0.00
185.9 / 180.5 194.9 / / 186.2 213.9 / / 136.8 149.0 146.
TUR 185.9 / 180.7 194.9 / / 186.2 213.9 / / 136.9 149.0 1464
0.00 / 0.11 0.00 / / 0.00 0.00 / / 0.07 0.00 0.00
99.8 99.7 102.4 108.3 112.5 111.3 104.0 137.9 111.0 134.1) 141 42.7 47.8
YUG 98.6 98.5 101.1 107.7 111.6 110.8 103.1 139.1 110.5 135.3 7 40 42.5 48.0
-1.20 -1.20 -1.27 -0.55 -0.80 -0.45 -0.87 0.87 -0.45 0.89 970. -0.47 0.42
0.2 0.2 0.2 0.2 0.2 0.2 0.6 3.8 1.5 3.8 0.4 0.4 1.1
CENT 0.2 0.2 0.2 0.2 0.2 0.2 0.6 3.8 1.5 3.8 0.4 0.4 1.1
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0¢ 0.0l 0 0.0
913.8 730.2 957.1 973.3 798.3 800.7 935.3 1099.4 781.8 859.7 732.8 797.8 783.6
TOTAL 911.2 727.6 951.6 972.7 789.3 800.3 929.1 1098.9 772.1 858.7 731.9 794.2 779.0
-0.28 -0.36 -0.57 -0.06 -1.13 -0.05 -0.66 -0.10 -1.24 -0.12 0.12 -0.45 -0.59
active power loses in MW without new line
active power loses in MW with new line
active power loses in %

io 5
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Table 4.18. Active power losses: OHL 220kV Prizre(iYUG) - Fierza (ALB)

ACTIVE POWER LOSSES
WINTER SUMMER
Scenario 1 | Scenario 2 | Scenario 3 Scenario 4 Scenario 5 Scenario 6 Scenario 7 Scenario 8 Scenario 1 | Scenario 5
UCTE TUR,GRE UCTE BUL,GRE,ROM | CEN,UKR,ROM TUR,BUL CEN,UKR ROM,BUL,GRE UCTE TUR,GRE
Base case >> >> >> >> >> >> >> >> Base case >> >>
TUR UCTE BUL,GRE,ALB UCTE TUR,GRE CEN BUL,GRE,ALB CEN TUR UCTE
(W>>E) (E>>W) (W>>E) (E>>W) (N>>S) (S>>N) (N>>S) (S>>W) (W>>E) (E>>W)
AREA With TUR | Without TUR| 600 700 1000 700 1000 1500 1000 1500 With TUR 600 1200
25.7 25.5 27.8 24.2 24.8 24.3 29.2 24.4 23.4 24.2 21.8 23.4 25.5
ALB 25.2 25.0 27.3 23.7 24.8 23.7 28.7 23.9 23.4 23.7 215 23.1 25.3
-1.95 -1.96 -1.80 -2.07 0.00 -2.47 -1.71 -2.05 0.00 -2.07 -1.38 -1.28 -0.78
67.5 68.2 74.5 69.5 69.7 70.1 75.2 85.9 71.0 73.2 25.0 32.6 37.6
BUL 67.5 68.2 74.6 69.5 69.6 70.1 75.3 85.8 71.0 73.2 25.0 32.6 37.6
0.00 0.00 0.10 0.00 -0.14 0.00 0.13 -0.12 0.00 0.00 0.00 0.00 0.00
13.5 13.6 14.4 16.5 17.7 16.4 13.7 20.7 15.2 20.3 5.2 7.2 7.4
BIH 13.5 13.6 14.4 16.4 17.7 16.4 13.7 20.7 15.2 20.2 5.2 7.2 7.4
0.00 0.00 0.00 -0.61 0.00 0.00 0.00 0.00 0.00 -0.49 0.00 0.00 0.00
87.9 87.9 109.4 113.7 112.1 109.9 86.6 102.0 85.9 101.8 51.8 73.0 51.8
UCTE 87.9 87.9 109.4 113.7 112.1 110.0 86.0 102.0 85.9 101.8 51.8 73.0 51.8
0.00 0.00 0.00 0.00 0.00 0.09 -0.69 0.00 0.00 0.00 0.00 0.00 0.00
8.8 8.8 14.3 10.2 20.3 10.0 10.0 18.4 13.8 17.6 5.4 10.9 8.4
CRO 8.8 8.8 14.3 10.2 20.3 10.0 10.1 18.3 13.7 17.6 5.4 10.9 8.4
0.00 0.00 0.00 0.00 0.00 0.00 1.00 -0.54 -0.72 0.00 0.00 0.00 0.00
37.7 37.7 40.2 45.0 45.6 44.3 49.8 73.1 63.7 76.1 17.2 19.2 26.7
HUN 37.5 37.5 39.9 45.0 45.6 44.4 49.8 73.2 63.7 76.1 17.2 19.2 26.7
0.00 0.00 -0.70 0.00 0.00 0.23 0.00 0.14 0.00 0.00 0.00 0.00 0.00
239.2 239.6 241.7 237.4 244.6 245.2 240.8 243.1 244.9 240.4 321.8 326.3 325.4
GRE 239.2 239.7 241.7 237.4 244.6 245.2 240.8 243.2 244.9 240.4 321.7 326.3 325.4
0.00 -0.04 0.00 0.00 0.00 0.00 0.00 0.04 0.00 0.00 -0.03 0.00 0.00
1.9 1.9 2.2 2.6 2.9 2.7 2.9 3.1 2.6 3.9 13 2.1 3.6
MKD 1.9 1.9 2.3 2.6 2.9 2.6 2.9 3.1 2.6 3.9 13 2.1 3.6
0.00 0.00 4.50 0.00 0.00 -3.70 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.8 0.8 0.8 0.8 0.8 0.8 3.8 0.7 7.7 0.7 0.7 0.7 3.8
UKR 0.8 0.8 0.8 0.8 0.8 0.8 3.8 0.7 7.7 0.7 0.7 0.7 3.8
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
140.0 141.2 142.0 144.3 140.4 241.6 127.8 164.6 138.3 157.8 100.9 106.7 95.3
ROM 139.9 141.2 142.0 144.4 140.4 241.6 127.8 164.6 138.3 157.9 100.9 106.7 95.3
-0.14 -0.07 0.00 0.07 0.00 0.00 0.00 0.00 0.00 0.06 0.00 0.00 0.00
5.0 5.0 6.7 6.1 8.5 6.1 5.1 5.7 5.4 5.7 3.4 4.9 3.6
SLO 5.0 5.0 6.7 6.1 8.5 6.1 5.1 5.7 5.4 5.7 34 4.9 3.6
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
185.9 / 180.7 195.1 / / 183.9 213.8 / / 136.8 148.8 146.5
TUR 185.9 / 180.7 195.2 / / 183.9 213.9 / / 136.9 148.8 146.5
0.00 / 0.00 0.05 / / 0.00 0.05 / / 0.07 0.00 0.00
99.8 99.7 102.5 108.7 112.7 108.6 104.1 137.9 107.1 134.0 41.1 42.6 47.7
YUG 99.6 99.5 102.3 108.5 112.6 108.4 103.8 137.7 107.0 133.9 41.1 42.6 47.7
-0.20 -0.20 -0.20 -0.18 -0.09 -0.18 -0.29 -0.15 -0.09 -0.07 0.00 0.00 0.00
0.2 0.2 0.2 0.2 0.2 0.2 0.6 3.7 1.5 3.8 0.4 0.4 1.1
CENT 0.2 0.2 0.2 0.2 0.2 0.2 0.6 3.7 1.5 3.8 0.4 0.4 1.1
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
913.8 729.9 957.4 974.3 800.2 780.1 933.5 1097.2 780.5 859.6 732.8 798.7 784.5
TOTAL 912.9 729.3 956.6 973.6 800.1 779.5 932.3 1096.6 780.4 858.9 732.5 798.5 784.4
-0.08 -0.08 -0.08 -0.07 -0.01 -0.08 -0.13 -0.05 -0.01 -0.08 -0.04 -0.03 -0.01

active power loses in MW with new line

Ective power loses in MW without new line

active power loses in %
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Table 4.19. Active power losses: OHL 400kV Banja Lka (BiH) — Tumbri CRO)

ACTIVE POWER LOSSES
WINTER SUMMER
Scenario 1 Scenario 3 Scenario B Scenariol4 Scenarip 5 cenafo 6 Scenario 7 Scenario g Scenarip 1 Scenafi
UCTE TUR,GRE UCTE BUL,GRE,ROM | CEN,UKR,ROM TUR,BUL CEN,UKR ROM,BUL,GRE UCTE TUR,GRE
Base case >> >> >> >> >> >> >> >> Base case >> >>
TUR UCTE BUL,GRE,ALB UCTE TUR,GRE CEN BUL,GRE,ALB CEN TUR UCTE
(W>>E) (E>>W) (W>>E) (E>>W) (N>>S) (S>>N) (N>>S) (S>>W) (W>>E) (E>>W)
AREA With TUR _|Without TUR 600 700 1000 700 1000 1500 1000 1500 With TUR 600 1200
25.7 25.5 27.8 24.2 24.8 24.3 29.2 24.4 23.4 24.2 219 23.4 5 25]
ALB 25.7 25.5 27.3 24.2 24.9 24.2 28.7 24.4 23.5 24.2 21 23.4 5 25)
0.00 0.00 -1.80 0.00 0.40 -0.41 -1.71 0.00 0.43 0.00 0.0( 0.0 0.00
67.5 68.2 74.5 69.5 69.7 70.1 75.2 85.9 71.0 73.2 25.4 32. 6 37
BUL 67.4 68.1 74.6 69.5 69.6 70.1 758 85.8 70.9 73.2 25.( 32. 5 37]
-0.15 -0.15 0.10 0.00 -0.14 0.00 0.13 -0.12 -0.14 0.00 0.0( 00 0. -0.27
13.5 13.6 14.4 16.5 17.7 16.4 13.7 20.7 15.2 20.3 5.2 7.2 7.4
BIH 13.6 13.6 14.4 16.5 16.6 16.4 13.7 213 13.9 20.7 5.0 7.0 7.9
0.74 0.00 0.00 0.00 -6.21 0.00 0.00 2.90 -8.55 1.97 -3.8 8-2.7 -1.35
87.9 87.9 109.4 113.7 112.1 109.9 86.6 102.0 85.9 101.8] 51. 307 51.8
UCTE 87.9 87.9 109.4 113.9 110.5 110.1 86.0 102.4 86.1 102.2] 51. 22 7 51.8
0.00 0.00 0.00 0.18 -1.43 0.18 -0.69 0.39 0.23 0.39 -0.1 0-1.1 0.00
8.8 8.8 14.3 10.2 20.3 10.0 10.0 18.4 13.8 17.6 5.4 10. 84
CRO 8.8 8.8 14.3 10.0 16.0 9.9 10.1 17.6 11.3 17.0 5.2 8.8 7.2
0.00 0.00 0.00 -1.96 -21.18 -1.00 1.00 -4.35 -18.12 -3.41 70-3. -19.27 -14.29
37.7 37.7 40.2 45.0 45.6 44.3 49.8 73.1 63.7 76.1 17.4 19. 7 26
HUN 37.7 37.7 39.9 44.9 43.9 44.3 49.8 72.7 63.1 75.6 17.9 18. 5 26
0.00 0.00 -0.70 -0.22 -3.73 0.00 0.00 -0.55 -0.94 -0.66 0.0( 3.12- -0.75
239.2 239.6 241.7 237.4 244.6 245.2 240.8 243.1 244.9 2404 21.83 326.3 325.4
GRE 239.1 239.5 241.7 237.3 244.6 245.1 240.8 243.1 244.8] 240.4 21.73 326.4 325.4
-0.04 -0.04 0.00 -0.04 0.00 -0.04 0.00 0.00 -0.04 0.00 -0.0 .030 0.00
1.9 1.9 2.2 2.6 2.9 2.7 2.9 3.1 2.6 3.9 1.3 2.1 3.6
MKD 1.9 1.9 2.3 2.6 2.9 2.7 2.9 3.1 2.6 3.9 1.3 21 3.6
0.00 0.00 4.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0d 0.0 0 0.0
0.8 0.8 0.8 0.8 0.8 0.8 3.8 0.7 7.7 0.7 0.7 0.7 3.8
UKR 0.8 0.8 0.8 0.8 0.8 0.8 3.8 0.7 7.7 0.7 0.7 0.7 3.8
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0( 0.0 0 0.0
140.0 141.2 142.0 144.3 140.4 241.6 127.8 164.6 138.3] 157.9 00.91 106.7 95.3
ROM 139.8 141.1 142.0 144.2 140.5 2415 127.8 164.0 138.4] 157.4 01.01 106.7 95.3
-0.14 -0.07 0.00 -0.07 0.07 -0.04 0.00 -0.36 0.07 -0.25 0.14 .000 0.00
5.0 5.0 6.7 6.1 8.5 6.1 5.1 5.7 5.4 5.7 3.4 4.9 3.6
SLO 5.0 5.0 6.7 5.9 8.5 6.0 5.1 5.6 5.2 5.6 34 4.8 3.6
0.00 0.00 0.00 -3.28 0.00 -1.64 0.00 -1.75 -3.70 -1.75 0.0d .04-2 0.00
185.9 / 180.7 195.1 / / 183.9 213.8 / / 136.8 148.8 146.
TUR 185.9 / 180.7 195.1 / / 183.9 213.9 / / 136.8 148.9 146.
0.00 / 0.00 0.00 / / 0.00 0.05 / / 0.00 0.00 0.00
99.8 99.7 102.5 108.7 112.7 108.6 104.1 137.9 107.1 134.0 141 42.6 47.7
YUG 99.6 99.5 102.3 108.5 113.8 108.5 103.8 137.3 107.4] 133.5 3 41 43.0 47.8
-0.20 -0.20 -0.20 -0.18 0.98 -0.09 -0.29 -0.44 0.28 -0.37 90.4 0.94 0.21
0.2 0.2 0.2 0.2 0.2 0.2 0.6 3.7 1.5 3.8 0.4 0.4 1.1
CENT 0.2 0.2 0.2 0.2 0.2 0.2 0.6 3.7 15 3.8 0.4 0.4 1.1
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0( 0.0 0 0.0
913.8 730.2 957.4 974.3 800.2 780.1 933.5 1097.3 780.9 859.4 732.8 798.7 784.5
TOTAL 913.2 729.7 956.6 973.8 792.6 779.6 932.3 1095.94 776.5 858.3 732.8 795.6 782.8
-0.07 -0.07 -0.08 -0.05 -0.95 -0.06 -0.13 -0.13 -0.51 -0.15 .000 -0.39 -0.22
active power loses in MW without new line
active power loses in MW with new line
active power loses in %
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Table 4.20. Active power losses: OHL 2x400kV Ernesiovo (CRO) - Pecs (HUN)

ACTIVE POWER LOSSES
WINTER SUMMER
Scenario 1 Scenario 2 Scenario B Scenariol4 Scenarip 5 cenaflo 6 Scenario 7 Scenario § Scenarip 1 Scena
UCTE TUR,GRE UCTE BUL,GRE,ROM | CEN,UKR,ROM TUR,BUL CEN,UKR ROM,BUL,GRE UCTE TUR,GRE
Base case >> >> >> >> >> >> >> >> Base case >> >>
TUR UCTE BUL,GRE,ALB UCTE TUR,GRE CEN BUL,GRE,ALB CEN TUR UCTE
(W>>E) (E>>W) (W>>E) (E>>W) (N>>S) (S>>N) (N>>S) (S>>W) (W>>E) (E>>W)
AREA With TUR | Without TUR 600 700 1000 700 1000 1500 1000 1500 With TUR 600 1200
25.7 25.5 27.8 24.2 24.7 24.3 29.2 24.4 243 24.2 21.4 23. 5 25
ALB 25.7 25.5 27.9 24.2 24.9 24.2 29.4 245 24.6 24.3 21.4 23. 6 25
0.00 0.00 0.36 0.00 0.81 -0.41 0.68 0.41 1.23 0.41 0.0 0.4 39 0.
67.5 68.2 74.5 69.4 69.6 70.1 75.2 83.8 70.0 73.2 25.( 32 6 37,
BUL 67.5 68.2 74.5 69.4 69.4 70.1 74.9 83.9 69.8 73.3 25.( 32 3 37,
0.00 0.00 0.00 0.00 -0.29 0.00 -0.40 0.12 -0.29 0.14 0.0( 1-0.3 -0.80
13.6 13.6 14.6 16.3 17.6 16.4 13.9 20.3 15.6 20.3 5.1 7.1 7.3
BIH 135 115! 14.2 16.5 17.2 16.6 13.5 22.4 154 22.0 5.1 7.0 7.4
-0.74 -0.74 -2.74 1.23 -2.27 1.22 -2.88 10.34 -1.28 8.37 0.0 -1.41 4.11
87.9 87.9 109.4 111.6 110.4 110.5 86.4 101.9 86.6 101.6 51. 28 7 51.1
UCTE 88.6 88.1 110.0 111.3 111.1 110.2 87.1 97.8 86.0 97.4 52. 5 72] 51.0
0.80 0.23 0.55 -0.27 0.63 -0.27 0.81 -4.02 -0.69 -4.13 0.39 .41-0 -0.20
8.8 8.8 14.4 10.3 19.8 10.0 10.0 18.6 12.6 17.6 5.4 10.9 8.3
CRO 8.8 8.8 13.7 10.0 17.8 9.7 8.7 15.4 9.8 14.6 5.8 9.7 6.3
0.00 0.00 -4.86 -2.91 -10.10 -3.00 -13.00 -17.20 -22.22 087. -1.85 -11.01 -24.10
37.5 37.5 40.1 44.7 45.1 44.5 49.9 74.8 64.8 75.7 17.1 19. 6 26
HUN 37.1 37.0 38.5 45.9 42.3 45.6 45.9 79.0 57.6 79.2 16.9 17. 6 22)
-1.07 -1.33 -3.99 2.68 -6.21 2.47 -8.02 5.61 -11.11 4.62 1-3.5 -8.38 -15.04
239.2 239.6 241.7 236.1 244.0 243.9 240.6 243.1 244.4) 240.3 21.83 326.3 325.4
GRE 239.1 239.6 241.7 236.1 244.0 243.9 240.6 243.3 244.6} 2404 21.83 326.3 325.5
-0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.08 0.08 0.04 0.0( 0.0 03 0.
1.9 1.9 2.2 2.6 2.8 2.7 2.8 3.0 2.8 3.9 1.3 2.1 3.6
MKD 1.9 1.9 2.3 2.6 2.8 2.7 2.9 3.1 2.8 3.9 1.3 21 3.7
0.00 0.00 4.55 0.00 0.00 0.00 3.57 3.33 0.00 0.00 0.0 0.0 8 2.7
0.8 0.8 0.8 0.8 0.8 0.8 3.8 0.7 7.8 0.7 0.7 0.7 3.8
UKR 0.8 0.8 0.8 0.8 0.8 0.8 3.8 0.7 7.7 0.7 0.7 0.7 3.8
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -1.28 0.00 0.0 0.0 00 0
139.9 141.2 141.9 144.3 140.3 141.6 127.7 164.2 140.1 157.9 00.91 106.7 95.3
ROM 140.2 141.4 142.3 143.5 140.8 140.8 128.5 157.7 140.6 152.9 01.11 106.7 95.2
0.21 0.14 0.28 -0.55 0.36 -0.56 0.63 -3.96 0.36 -3.55 0.2( 00.0 -0.10
5.0 5.0 6.7 6.2 8.3 6.1 5.1 5.7 5.3 5.7 3.4 4.8 3.6
SLO 4.9 5.0 6.5 6.0 8.0 6.0 5.0 5.4 5.1 5.4 34 4.6 BIb)
-2.00 0.00 -2.99 -3.23 -3.61 -1.64 -1.96 -5.26 -3.77 -5.26 000. -4.17 -2.78
185.9 / 180.7 194.5 / / 184.3 213.9 / / 136.9 148.8 1464
TUR 185.9 / 180.7 194.5 / / 184.3 213.9 / / 136.8 148.7] 1464
0.00 / 0.00 0.00 / / 0.00 0.00 / / -0.07 -0.07 0.00
99.7 99.7 102.3 108.6 112.3 108.7 103.9 137.8 110.7 134.14 141 42.6 47.7
YUG 100.1 99.8 103.2 108.0 113.9 108.1 105.1 134.8 112.5] 1319 3 41 43.2 47.9
0.40 0.10 0.88 -0.55 1.42 -0.55 1.15 -2.18 1.63 -2.31 0.4 114 0.42
0.2 0.2 0.2 0.2 0.2 0.2 0.6 3.8 1.5 3.8 0.4 0.4 11
CENT 0.2 0.2 0.2 0.2 0.2 0.2 0.6 3.8 15 3.8 0.4 0.4 11
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0 0.0
913.6 730.0 957.3 969.8 796.0 779.6 933.3 1096.1 786.3 859.( 732.8 798.1 783.4
TOTAL 914.3 729.9 956.5 969.2 793.7 779.0 930.6 1087.4 779.2 849.9 732.6 795.6 778.4
0.08 -0.01 -0.08 -0.06 -0.29 -0.08 -0.29 -0.81 -0.90 -1.11 .030 -0.31 -0.64
active power loses in MW without new line
active power loses in MW with new line
active power loses in %

io5

98



SECI Regional Electricity Interconnection Planning Study

Table 4.21. Active power losses: OHL 400kV BekescalfHUN) - Oradea (ROM)

ACTIVE POWER LOSSES
WINTER SUMMER
Scenario 1 Scenario 2 Scenario B Scenariof4 Scenarip 5 cenafio 6 Scenario 7 Scenario § Scenarip 1 Scenal
UCTE TUR,GRE UCTE BUL,GRE,ROM | CEN,UKR,ROM TUR,BUL CEN,UKR ROM,BUL,GRE UCTE TUR,GRE
Base case >> >> >> >> >> >> >> >> Base case >> >>
TUR UCTE BUL,GRE,ALB UCTE TUR,GRE CEN BUL,GRE,ALB CEN TUR UCTE
(W>>E) (E>>W) (W>>E) (E>>W) (N>>S) (S>>N) (N>>S) (S>>W) (W>>E) (E>>W)
AREA With TUR _|Without TUR 600 700 1000 700 1000 1500 1000 1500 With TUR 600 1200
25.7 25.5 27.8 24.2 24.7 24.3 29.2 24.4 24.3 24.2 21.4 23. 5 25,
ALB 25.7 255 271.7 24.2 24.6 24.3 29.0 24.4 24.1 24.2 21.4 23 4 25,
0.00 0.00 -0.36 0.00 -0.40 0.00 -0.68 0.00 -0.82 0.00 0.0d 00.0 -0.39
67.5 68.2 74.5 69.4 69.6 70.1 75.2 83.8 70.0 73.2 25.( 32. 6 37,
BUL 67.5 68.2 74.6 69.4 69.7 70.1 75.4 83.8 70.2 73.1 25.0 824 8 37,
0.00 0.00 0.13 0.00 0.14 0.00 0.27 0.00 0.29 -0.14 0.04 0.0 53 0.
13.6 13.6 14.6 16.3 17.6 16.4 13.9 20.3 15.6 20.3 5.1 7.1 7.3
BIH 13.7 13.6 14.5 16.3 17.3 16.4 13.8 20.0 15.4 19.9 5.1 7.0 7.9
0.74 0.00 -0.68 0.00 -1.70 0.00 -0.72 -1.48 -1.28 -1.97 0.00 1.41- -1.37
87.9 87.9 109.4 111.6 110.4 110.5 86.4 101.9 86.6 101.6} 51, 28 7 51.1
UCTE 88.0 88.0 109.6 111.5 110.4 110.5 86.6 101.8 85.7 101.1] 51, 28 7 Sl il
0.11 0.11 0.18 -0.09 0.00 0.00 0.23 -0.10 -1.04 -0.49 0.00 00.0 0.00
8.8 8.8 14.4 10.3 19.8 10.0 10.0 18.6 12.6 17.6 5.4 10.9 8.3
CRO 8.9 8.9 14.2 10.3 19.3 10.0 9.8 18.1 12.3 16.9 5.4 10.% 8.1
1.14 1.14 -1.39 0.00 -2.53 0.00 -2.00 -2.69 -2.38 -3.98 0.04 1.83 -2.41
37.5 375 40.1 44.7 45.1 44.5 49.9 74.8 64.8 75.7 17.3 19. 6 26.
HUN 37.7 37.7 40.3 44.7 45.0 44.5 49.5 73.4 63.2 73.5 17 19. 1 26
0.53 0.53 0.50 0.00 -0.22 0.00 -0.80 -1.87 -2.47 -2.91 -0.5 0.52- -1.88
239.2 239.6 241.7 236.1 244.0 243.9 240.6 243.1 244.4] 240.9 21.83 326.3 325.4
GRE 239.2 239.6 241.6 236.1 244.1 243.9 240.6 243.1 244.7] 240.9 21.73 326.2 325.4
0.00 0.00 -0.04 0.00 0.04 0.00 0.00 0.00 0.12 0.00 -0.0: -0.0] 0.00
1.9 1.9 2.2 2.6 2.8 2.7 2.8 3.0 2.8 3.9 1.3 2.1 3.6
MKD 1.9 1.9 2.2 2.6 2.8 2.7 2.8 &0 2.8 3.8 1.3 2.0 BI5)
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -2.56 0.04 -4.7] 2.78-
0.8 0.8 0.8 0.8 0.8 0.8 3.8 0.7 7.8 0.7 0.7 0.7 3.8
UKR 0.8 0.8 0.8 0.8 0.8 0.8 3.8 0.7 7.7 0.7 0.7 0.7 3.8
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -1.28 0.00 0.00 0.0 00 0
139.9 141.2 141.9 1443 140.3 141.6 127.7 164.2 140.14 157.9 00.91 106.7 95.3
ROM 138.1 139.4 138.9 144.5 136.7 141.8 124.7 169.3 136.1 162.14 00.71 105.9 94.6
-1.29 -1.27 -2.11 0.14 -2.57 0.14 -2.35 3.11 -2.86 3.04 -0.2 -0.75 -0.73
5.0 5.0 6.7 6.2 8.3 6.1 5.1 5.7 5.3 5.7 3.4 4.8 3.6
SLO 5.0 5.0 6.6 6.2 8.2 6.1 5.0 57 53 5.6 3.4 4.8 3.6
0.00 0.00 -1.49 0.00 -1.20 0.00 -1.96 0.00 0.00 -1.75 0.04 00.0 0.00
185.9 / 180.7 194.5 / / 184.3 213.9 / / 136.9 148.8 146.4
TUR 185.9 / 180.7 194.5 / / 184.4 213.8 / / 136.9 148.8 146.
0.00 / 0.00 0.00 / / 0.05 -0.05 / / 0.00 0.00 0.07
99.7 99.7 102.3 108.6 112.3 108.7 103.9 137.8 110.7 134.1} 141 42.6 47.7
YUG 100.1 100.0 102.4 108.4 112.0 108.6 103.9 135.4 110.5| 131.4 12 4 42.5 47.5
0.40 0.30 0.10 -0.18 -0.27 -0.09 0.00 -1.74 -0.18 -2.01 0.24 0.23 -0.42
0.2 0.2 0.2 0.2 0.2 0.2 0.6 3.8 1.5 3.8 0.4 0.4 1.1
CENT 0.2 0.2 0.2 0.2 0.2 0.2 0.6 3.8 .5 3.8 0.4 0.4 1.1
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.04 0.0 0 0.0f
913.6 730.0 957.3 969.8 796.0 779.6 933.3 1096.1 786.3 859 732.8 798.1 783.4
TOTAL 912.6 728.9 954.6 969.8 791.6 779.7 930.3 1096.7 780.3 857.7 732.5 796.9 781.8
-0.11 -0.15 -0.28 0.00 -0.55 0.01 -0.32 0.05 -0.76 -0.15 40.0 -0.15 -0.20
active power loses in MW without new line
active power loses in MW with new line
active power loses in %

io5

99



SECI Regional Electricity Interconnection Planning Study

Table 4.22. Active power losses: OHL 400kV Heviz (BIN) - Cirkovce (SLO)

ACTIVE POWER LOSSES
WINTER SUMMER
Scenario 1 Scenario 2 Scenario B Scenariol4 Scenarip 5 cenaBo 6 Scenario 7 Scenario § Scenarip 1 Scenafio 5
UCTE TUR,GRE UCTE BUL,GRE,ROM | CEN,UKR,ROM TUR,BUL CEN,UKR ROM,BUL,GRE UCTE TUR,GRE
Base case >> >> >> >> >> >> >> >> Base case >> >>
TUR UCTE BUL,GRE,ALB UCTE TUR,GRE CEN BUL,GRE,ALB CEN TUR UCTE
(W>>E) (E>>W) (W>>E) (E>>W) (N>>S) (S>>N) (N>>S) (S>>W) (W>>E) (E>>W)
AREA With TUR | Without TUR 600 700 1000 700 1000 1500 1000 1500 With TUR 600 1200
25.7 255 27.8 24.2 24.7 24.3 29.2 24.4 24.3 24.2 21.4 23. 5 25]
ALB 25.7 25.5 27.7 24.2 24.6 24.3 29.1 24.4 24.2 24.3 21.4 23. 5 25]
0.00 0.00 -0.36 0.00 -0.40 0.00 -0.34 0.00 -0.41 0.41 0.0 00.0 0.00
67.5 68.2 74.5 69.4 69.6 70.1 75.2 83.8 70.0 73.2 25. 32. 6 37
BUL 67.6 68.3 74.6 69.4 69.7 70.1 75.2 83.8 70.0 73.2 25. 32. 6 37
0.15 0.15 0.13 0.00 0.14 0.00 0.00 0.00 0.00 0.00 0.0 0.3 0 0.0
13.6 13.6 14.6 16.3 17.6 16.4 13.9 20.3 15.6 20.3 5.1] 7.1 7.3
BIH 13.6 13.5 14.2 16.4 16.9 16.5 13.8 20.9 15.5 20.9 5.1 6.8 7.3
0.00 -0.74 -2.74 0.61 -3.98 0.61 -0.72 2.96 -0.64 2.96 0.0 234 0.00
87.9 87.9 109.4 111.6 1104 110.5 86.4 101.9 86.6 101.6] 518 28 7 51.1
UCTE 86.9 86.9 107.0 111.1 107.7 110.0 86.2 96.4 86.6 96.0 51. 4 71 51.1
-1.14 -1.14 -2.19 -0.45 -2.45 -0.45 -0.23 -5.40 0.00 -5.51 770 -1.92 0.00
8.8 8.8 14.4 10.3 19.8 10.0 10.0 18.6 12.6 17.6 5.4 10.9 8.3
CRO 7.8 7.8 11.4 10.2 16.4 9.9 9.4 17.1 12.2 16.0 5.0 9.1 8.3
-11.36 -11.36 -20.83 -0.97 -17.17 -1.00 -6.00 -8.06 -3.17 .099 -7.41 -16.51 0.00
375 375 40.1 44.7 45.1 44.5 49.9 74.8 64.8 75.7 17.1 19.1 6 26
HUN 38.2 38.0 40.8 44.9 45.7 44.7 50.2 75.0 64.9 75.6 17.9 19. 7 26
1.87 1.33 1.75 0.45 1.33 0.45 0.60 0.27 0.15 -0.13 1.11 2.0 38 0
239.2 239.6 241.7 236.1 244.0 243.9 240.6 243.1 244.4 240.3 21.83 326.3 325.4
GRE 239.2 239.6 241.6 236.1 244.1 243.9 240.6 243.2 244.4 240.3 21.73 326.2 325.4
0.00 0.00 -0.04 0.00 0.04 0.00 0.00 0.04 0.00 0.00 -0.0: -0.0 0.00
1.9 1.9 2.2 2.6 2.8 2.7 2.8 3.0 2.8 3.9 1.3 2.1 3.6
MKD 1.9 1.9 2.2 2.6 2.8 27 2.8 &l 2.8 3.9 1.3 2.0 3.6
0.00 0.00 0.00 0.00 0.00 0.00 0.00 333! 0.00 0.00 0.0 -4.7 00 O
0.8 0.8 0.8 0.8 0.8 0.8 3.8 0.7 7.8 0.7 0.7 0.7 3.8
UKR 0.8 0.8 0.8 0.8 0.8 0.8 3.8 0.7 7.8 0.7 0.7 0.7 3.8
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0 0.9
139.9 141.2 141.9 144.3 140.3 141.6 127.7 164.2 140.1 157.9 00.91 106.7 95.3
ROM 139.5 140.8 141.7 144.0 140.3 141.2 127.7 162.3 140.1} 156.] 00.81 106.8 95.3
-0.29 -0.28 -0.14 -0.21 0.00 -0.28 0.00 -1.16 0.00 -1.14 00.1 0.09 0.00
5.0 5.0 6.7 6.2 8.3 6.1 5.1 5.7 53 5.7 3.4 4.8 3.6
SLO 4.9 4.9 6.2 6.2 7.6 6.2 4.9 6.4 5.1 6.3 3.4 4.5 3.6
-2.00 -2.00 -7.46 0.00 -8.43 1.64 -3.92 12.28 -3.77 10.53 00.0 -6.25 0.00
185.9 / 180.7 194.5 / / 184.3 213.9 / / 136.9 148.8 1464
TUR 185.9 / 180.7 194.5 / / 184.3 213.9 / / 136.9 148.8 146.4
0.00 / 0.00 0.00 / / 0.00 0.00 / / 0.00 0.00 0.00
99.7 99.7 102.3 108.6 112.3 108.7 103.9 137.8 110.7 134.1 1 41 42.6 47.7
YUG 99.3 99.2 101.6 108.3 111.7 108.4 103.7 136.4 110.7] 132.8 141 42,5 47.7
-0.40 -0.50 -0.68 -0.28 -0.53 -0.28 -0.19 -1.02 0.00 -0.97 000 -0.23 0.00
0.2 0.2 0.2 0.2 0.2 0.2 0.6 3.8 1.5 3.8 0.4 0.4 1.1
CENT 0.2 0.2 0.2 0.2 0.2 0.2 0.6 3.8 5 3.8 0.4 0.4 1.1
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0 0.9
913.6 730.0 957.3 969.8 796.0 779.6 933.3 1096.1 786.3 859. 732.8 798.1 783.4
TOTAL 911.7 728.0 952.1 969.1 789.9 778.9 932.6 1089.9 785.9 852.4 732.1 795.3 783.5
-0.21 -0.27 -0.54 -0.07 -0.77 -0.09 -0.08 -0.57 -0.05 -0.79 0.10 -0.35 0.01
active power loses in MW without new line
active power loses in MW with new line
active power loses in %
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Table 4.23. Active power losses: OHL 400kV SkopjeMKD) -Tirana (ALB)

ACTIVE POWER LOSSES
WINTER SUMMER
Scenario 1 Scenario 4 Scenario B Scenariol4 Scenarip 5 cenafo 6 Scenario 7 Scenario § Scenarip 1 Scenafio 5
UCTE TUR,GRE UCTE BUL,GRE,ROM| CEN,UKR,ROM TUR,BUL CEN,UKR ROM,BUL,GRE UCTE TUR,GRE
Base case >> >> >> >> >> >> >> >> Base case >> >>
TUR UCTE BUL,GRE,ALB UCTE TUR,GRE CEN BUL,GRE,ALB CEN TUR UCTE
(W>>E) (E>>W) (W>>E) (E>>W) (N>>S) (S>>N) (N>>S) (S>>W) (W>>E) (E>>W)
AREA With TUR _|Without TUR 600 700 1000 700 1000 1500 1000 1500 With TUR 600 1200
25.7 255 27.8 24.3 24.9 24.2 29.2 244 24.2 24.2 21.4 23. 7 25]
ALB 24.0 23.9 25.1 23.6 19.6 23.6 25.9 23.9 19.3 24.0 20.1 21. 7 22]
-6.61 -6.27 -9.71 -2.88 -21.29 -2.48 -11.30 -2.05 -20.25 830. -5.05 -8.15 -11.67
67.5 68.2 74.5 69.4 69.7 69.9 75.2 82.9 70.1 73.1 25.( 32. 8 37
BUL 67.4 68.2 73.8 69.3 68.6 69.8 74.0 82.4 69.0 72.9 25.( 32. 3 36
-0.15 0.00 -0.94 -0.14 -1.58 -0.14 -1.60 -0.60 -1.57 -0.27 000. -1.84 -3.97
135 13.6 14.4 16.4 17.7 16.5 13.7 20.7 15.6 20.3 5.2 7.1 7.4
BIH 13.6 13.7 14.6 16.8 18.0 16.9 14.0 21.6 15.8 21.1 5.2 7.4 7.9
0.74 0.74 1.39 244 1.69 2.42 2.19 4.35 1.28 3.94 0.0( 4.2 154
87.9 87.9 109.4 108.3 112.4 112.8 86.0 102.5 86.6 101.5 51.B 19 7 51.7
UCTE 87.8 87.9 109.2 108.6 111.4 113.1 86.2 102.8 87.1 101.6 51.f 27 7 51.4
-0.11 0.00 -0.18 0.28 -0.89 0.27 0.23 0.29 0.58 0.10 -0.1 11.1 -0.58
8.8 8.8 14.5 10.0 20.4 10.1 10.1 18.5 12.6 17.7 5.4 10.% 8.4
CRO 8.8 8.8 14.5 10.1 20.4 10.2 10.2 18.8 12.7 17.9 5.4 11.4 8.4
0.00 0.00 0.00 1.00 0.00 0.99 0.99 1.62 0.79 1.13 0.0( 2.8l 8 2.3
37.5 37.7 40.0 44.4 45.9 45.1 49.8 753 64.9 74.4 17.4 19. 7 26
HUN 37.5 37.7 39.7 443 44.9 45.0 49.6 74.7 64.4 73.8 17.4 19. 5 26
0.00 0.00 -0.75 -0.23 -2.18 -0.22 -0.40 -0.80 -0.77 -0.81 00.0 0.00 -0.75
239.2 239.6 241.7 239.2 255.1 244.2 2415 242.7 243.1 240.4 21.83 326.0 352.1
GRE 238.2 238.7 241.1 238.4 253.0 243.3 240.6 242.3 241.14 239.1 20.23 325.3 350.3
-0.42 -0.38 -0.25 -0.33 -0.82 -0.37 -0.37 -0.16 -0.82 -0.29 0.50 -0.21 -0.51
1.9 1.9 2.2 2.6 2.9 2.7 2.9 3.0 2.8 3.8 1.3 2.1 3.7
MKD 1.9 2.0 2.0 2.7 2.1 2.8 23 3.1 21 3.8 1.4 1.8 2.9
0.00 5.26 -9.09 3.85 -27.59 3.70 -20.69 828 -25.00 0.00 7.6 -14.29 -21.62
0.8 0.8 0.8 0.8 0.8 0.8 3.8 0.7 7.8 0.7 0.7 0.7 3.8
UKR 0.8 0.8 0.8 0.8 0.8 0.8 3.8 0.7 7.8 0.7 0.7 0.7 3.8
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0q 0.0 0 0.9
139.9 141.2 141.9 144.1 140.4 141.7 127.8 165.8 140.1 158.9 00.91 106.7 95.4
ROM 139.8 141.2 141.6 143.9 139.8 1414 127.4 164.5 139.5 157.]) 00.81 106.2 94.5
-0.07 0.00 -0.21 -0.14 -0.43 -0.21 -0.31 -0.78 -0.43 -0.76 160 -0.47 -0.94
5.0 5.0 6.7 6.1 8.5 6.2 5.1 5.7 5.3 57 34 4.8 3.6
SLO 5.0 5.0 6.7 6.2 8.5 6.2 5.1 5.7 58 57 34 4.9 3.6
0.00 0.00 0.00 1.64 0.00 0.00 0.00 0.00 0.00 0.00 0.0q 2.0 0 0.0
185.9 180.7 194.9 184.4 213.7 136.8 148.8 146.5
TUR 185.8 180.6 194.9 184.2 213.8 136.8 148.7 146.3
-0.05 -0.06 0.00 -0.11 0.05 0.00 -0.07 -0.14
99.8 99.7 102.4 108.3 112.8 108.8 104.0 138.2 110.7 134.9 1 41] 42.7 47.7
YUG 99.7 99.6 100.6 107.3 106.1 107.8 101.8 134.6 105.2 130.8 2 41 41.8 45.8
-0.10 -0.10 -1.76 -0.92 -5.94 -0.92 -2.12 -2.60 -4.97 -2.82 .240 -2.11 -3.98
0.2 0.2 0.2 0.2 0.2 0.2 0.6 3.8 1.5 3.8 0.4 0.4 1.1
CENT 0.2 0.2 0.2 0.2 0.2 0.2 0.6 3.8 1.5 3.8 0.4 0.4 1.1
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0q 0.0 0 0.9
913.5 730.2 957.2 969.1 811.5 783.0 934.1 1098.4 785.2 858.4 732.8 796.9 811.4
TOTAL 910.9 727.8 951.2 967.6 795.6 781.5 926.7 1093.9 772.9 854. 730.3 793.7 802.8
-0.28 -0.33 -0.63 -0.15 -1.96 -0.19 -0.79 -0.37 -1.60 -0.51 0.34 -0.40 -1.06
active power loses in MW without new line
active power loses in MW with new line
active power loses in %
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Table 4.24. Active power losses: OHL 400kV Chervenlslogila (BUL) - Stip (MKD)

ACTIVE POWER LOSSES
WINTER SUMMER
Scenario 1 Scenario 4 Scenario Scenariol4 Scenarip 5 cenafo 6 Scenario 7 Scenario § Scenarip 1 Scenafio 5
UCTE TUR,GRE UCTE BUL,GRE,ROM | CEN,UKR,ROM TUR,BUL CEN,UKR ROM,BUL,GRE UCTE TUR,GRE
Base case >> >> >> >> >> >> >> >> Base case >> >>
TUR UCTE BUL,GRE,ALB UCTE TUR,GRE CEN BUL,GRE,ALB CEN TUR UCTE
(W>>E) (E>>W) (W>>E) (E>>W) (N>>S) (S>>N) (N>>S) (S>>W) (W>>E) (E>>W)
AREA With TUR _|Without TUR 600 700 1000 700 1000 1500 1000 1500 With TUR 600 1200
25.7 25.5 27.8 24.3 24.9 24.2 29.2 24.4 24.2 24.2 21.9 23. 7 25
ALB 25.7 25.5 27.8 24.3 24.4 24.3 28.9 24.4 23.8 24.2 21.4 28, 4 25,
0.00 0.00 0.00 0.00 -2.01 0.41 -1.03 0.00 -1.65 0.00 0.0d 0.0 -1.17
67.5 68.2 745 69.4 69.7 69.9 75.2 82.9 70.1 73.1 25.( 32. 8 37|
BUL 67.5 68.2 74.3 69.3 69.4 69.8 74.5 82.9 69.6 73.0 24.9 & SSI
0.00 0.00 -0.27 -0.14 -0.43 -0.14 -0.93 0.00 -0.71 -0.14 00.4 -0.31 -1.32
13.5 13.6 14.4 16.4 17.7 16.5 13.7 20.7 15.6 20.3 5.2 7.1 7.4
BIH 13.6 13.6 14.4 16.4 17.6 16.4 13.7 20.8 15.4 20.1 5.2 7.1 7.3
0.74 0.00 0.00 0.00 -0.56 -0.61 0.00 0.48 -1.28 -0.99 0.0d 00.0 -1.35
87.9 87.9 109.4 108.3 112.4 112.8 86.0 102.5 86.6 101.5 51.B 19 7 51.7
UCTE 87.9 87.9 109.4 108.3 112.3 112.8 86.0 102.6 86.6 101.2 51.B 18 7 51.6
0.00 0.00 0.00 0.00 -0.09 0.00 0.00 0.10 0.00 -0.30 0.0d -0.14  -0.19
8.8 8.8 14.5 10.0 20.4 10.1 10.1 18.5 12.6 17.7 5.4 10.1 8.4
CRO 8.8 8.8 14.5 10.0 20.2 10.1 10.1 18.5 12.4 17.5 5.4 10.7 8.3
0.00 0.00 0.00 0.00 -0.98 0.00 0.00 0.00 -1.59 -1.13 0.0d 0.0 -1.19
375 37.7 40.0 44.4 45.9 45.1 49.8 75.3 64.9 74.4 17.9 19. 7 26
HUN 375 37.7 40.1 44.4 46.0 45.1 49.8 75.3 64.9 74.3 17.9 19. 7 26
0.00 0.00 0.25 0.00 0.22 0.00 0.00 0.00 0.00 -0.13 0.0d 0.0l 00 0
239.2 239.6 241.7 239.2 255.1 244.2 241.5 242.7 243.14 240.4 21.83 326.0 352.1
GRE 239.0 239.4 241.6 239.0 254.8 243.8 241.6 242.4 242.9 240.0 21.13 325.5 351.6
-0.08 -0.08 -0.04 -0.08 -0.12 -0.16 0.04 -0.12 -0.08 -0.17 .220 -0.15 -0.14
1.9 1.9 2.2 2.6 2.9 2.7 2.9 3.0 2.8 3.8 13 2.1 3.7
MKD 1.8 1.9 2.1 2.6 2.7 2.7 2.7 2.9 2.6 3.9 1.3 2.0 3.2
-5.26 0.00 -4.55 0.00 -6.90 0.00 -6.90 -3.33 -7.14 2.63 0.04 4.76- -13.51
0.8 0.8 0.8 0.8 0.8 0.8 3.8 0.7 7.8 0.7 0.7 0.7 3.8
UKR 0.8 0.8 0.8 0.8 0.8 0.8 3.8 0.7 7.8 0.7 0.7 0.7 3.8
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0d 0.0 0 0.0
139.9 141.2 141.9 144.1 140.4 141.7 127.8 165.8 140.1 158.3 00.91 106.7 95.4
ROM 139.8 141.1 141.9 144.1 140.7 141.6 127.8 165.6 140.5 158.1 00.91 106.6 95.8
-0.07 -0.07 0.00 0.00 0.21 -0.07 0.00 -0.12 0.29 -0.13 0.0d .09-0 0.42
5.0 5.0 6.7 6.1 8.5 6.2 5.1 5.7 5.3 5.7 3.4 4.8 3.6
SLO 5.0 5.0 6.7 6.1 8.5 6.2 5.1 5.7 53 5.6 34 4.8 3.6
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -1.75 0.0d 0.0 00 0.
185.9 / 180.7 194.9 / / 184.4 213.7 / / 136.8 148.8 146.
TUR 185.9 / 180.6 194.9 / / 184.1 213.6 / / 136.8 148.7] 146.
0.00 / -0.06 0.00 / / -0.16 -0.05 / / 0.00 -0.07 -0.20
99.8 99.7 102.4 108.3 112.8 108.8 104.0 138.2 110.7 134.9 141 42.7 47.7
YUG 99.7 99.6 102.3 108.2 112.0 108.7 103.6 138.1 109.8 134.0 141 42.7 47.1
-0.10 -0.10 -0.10 -0.09 -0.71 -0.09 -0.38 -0.07 -0.81 -0.45 .000 0.00 -1.26
0.2 0.2 0.2 0.2 0.2 0.2 0.6 3.8 1.5 3.8 0.4 0.4 1.1
CENT 0.2 0.2 0.2 0.2 0.2 0.2 0.6 3.8 1.5 3.8 0.4 0.4 1.1
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0d 0.0 0 0.0
913.5 730.2 957.2 969.1 811.5 783.0 934.1 1098.4 785.2 858.4 732.8 796.9 811.4
TOTAL 913.1 729.7 956.6 968.6 809.4 782.4 932.4 1097.9 783.2 856.4 732.0 795.9 809.0
-0.04 -0.07 -0.06 -0.05 -0.26 -0.08 -0.18 -0.05 -0.25 -0.23 0.11 -0.13 -0.30
active power loses in MW without new line
active power loses in MW with new line
active power loses in %

102



SECI Regional Electricity Interconnection Planning Study

Table 4.25. Active power losses: OHL 400kV Maritséztok 3(BUL) - Filippi (GRE)

ACTIVE POWER LOSSES
WINTER SUMMER
Scenario 1 Scenario J Scenario 8 Scenario|4 Scenarip 5 cenafo 6 Scenario 7 Scenario g Scenarip 1 Scenafio 5
UCTE TUR,GRE UCTE BUL,GRE,ROM | CEN,UKR,ROM TUR,BUL CEN,UKR ROM,BUL,GRE UCTE TUR,GRE
Base case >> >> >> >> >> >> >> >> Base case >> >>
TUR UCTE BUL,GRE,ALB UCTE TUR,GRE CEN BUL,GRE,ALB CEN TUR UCTE
(W>>E) (E>>W) (W>>E) (E>>W) (N>>S) (S>>N) (N>>S) (S>>W) (W>>E) (E>>W)
AREA With TUR | Without TUR 600 700 1000 700 1000 1500 1000 1500 With TUR 600 1200
25.7 25.5 27.8 24.7 24.9 24.2 29.2 24.4 24.2 24.2 21.4 23. 7 25]
ALB 25.5 25.3 27.7 24.8 24.0 24.2 28.8 24.4 23.3 24.2 21.1 23. 3 25
-0.78 -0.78 -0.36 0.40 -3.61 0.00 -1.37 0.00 -3.72 0.00 -0.4 -0.43 -1.56
67.5 68.2 745 78.5 69.7 69.9 75.2 82.9 70.1 73.1 25.4 32. 8 37|
BUL 66.5 67.2 74.2 76.7 66.9 69.2 74.3 79.3 67.0 72.6 24.3 & 1 37|
-1.48 -1.47 -0.40 -2.29 -4.02 -1.00 -1.20 -4.34 -4.42 -0.68 2.80 -0.61 -1.85
13.5 13.6 14.4 25.0 17.7 16.5 13.7 20.7 15.6 20.3 5.2 7.1 7.4
BIH 13.6 13.6 14.4 25.2 17.4 16.5 13.7 21.0 153 20.3 5.2 7.1 7.9
0.74 0.00 0.00 0.80 -1.69 0.00 0.00 1.45 -1.92 0.00 0.0d 0.0 1.35-
87.9 87.9 109.4 105.1 112.4 112.8 86.0 102.5 86.6 101.5 51. 19 7 51.7
UCTE 87.9 87.9 109.3 105.2 112.3 112.8 86.0 102.7 86.7 101.5] il 1.8 7 51.6
0.00 0.00 -0.09 0.10 -0.09 0.00 0.00 0.20 0.12 0.00 0.0d -0.1 -0.19
8.8 8.8 14.5 24.9 20.4 10.1 10.1 18.5 12.6 17.7 5.4 10.1 84
CRO 8.8 8.8 14.5 24.9 20.2 10.1 10.1 18.6 12.4 17.7 5.4 10. 8.3
0.00 0.00 0.00 0.00 -0.98 0.00 0.00 0.54 -1.59 0.00 0.0d -0.9 -1.19
37.5 37.7 40.0 50.6 45.9 45.1 49.8 75.3 64.9 74.4 17.9 19. 7 26
HUN 37.5 37.8 40.1 50.5 46.1 45.0 49.9 75.3 65.0 74.4 17.9 19. 7 26
0.00 0.27 0.25 -0.20 0.44 -0.22 0.20 0.00 0.15 0.00 0.0d 0.0 .00 0
239.2 239.6 241.7 242.4 255.1 244.2 241.5 242.7 243.1 240.4 21.83 326.0 352.1
GRE 239.4 239.9 241.7 243.1 255.6 244.4 241.6 243.6 243.8 240.4 20.73 324.9 350.4
0.08 0.13 0.00 0.29 0.20 0.08 0.04 0.37 0.29 0.00 -0.3. -0.3 0.48-
1.9 1.9 2.2 4.9 2.9 2.7 2.9 3.0 2.8 3.8 13 2.1 3.7
MKD 1.9 2.0 2.2 5.2 2.2 2.8 2.6 B3] 21 3.9 13 2.0 &3
0.00 5.26 0.00 6.12 -24.14 3.70 -10.34 10.00 -25.00 2.63 0.0l -4.76 -10.81
0.8 0.8 0.8 0.8 0.8 0.8 3.8 0.7 7.8 0.7 0.7 0.7 3.8
UKR 0.8 0.8 0.8 0.8 0.8 0.8 3.8 0.7 7.8 0.7 0.7 0.7 3.8
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0d 0.0 0 0.0
139.9 141.2 141.9 151.8 140.4 141.7 127.8 165.8 140.1 158.3 00.91 106.7 95.4
ROM 140.3 141.8 142.3 151.9 142.4 141.8 128.5 165.8 142.3] 158.9 01.31 107.0 96.1
0.29 0.42 0.28 0.07 1.42 0.07 0.55 0.00 1.57 0.00 0.4d 0.2 3 0.7
5.0 5.0 6.7 12.1 8.5 6.2 5.1 5.7 5.3 5.7 34 4.8 3.6
SLO 5.0 5.0 6.7 12.1 8.5 6.2 5.1 5.7 5.8 5.7 3.4 4.8 3.6
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0d 0.0 0 0.0
185.9 / 180.7 212.4 / / 184.4 213.7 / / 136.8 148.8 146.
TUR 185.4 / 180.3 212.1 / / 183.4 212.6 / / 136.4 148.4 1454
-0.27 / -0.22 -0.14 / / -0.54 -0.51 / / -0.29 -0.27 -0.75
99.8 99.7 102.4 128.5 112.8 108.8 104.0 138.2 110.7 134.9 1 41] 42.7 47.7
YUG 99.7 99.7 102.3 128.6 111.1 108.8 103.5 138.3 108.9 134.6 1 41] 42.6 47.1
-0.10 0.00 -0.10 0.08 -1.51 0.00 -0.48 0.07 -1.63 0.00 0.04 .23-0 -1.26
0.2 0.2 0.2 0.2 0.2 0.2 0.6 3.8 1.5 3.8 0.4 0.4 1.1
CENT 0.2 0.2 0.2 0.2 0.2 0.2 0.6 3.8 1.5 3.8 0.4 0.4 1.1
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.04 0.0 0 0.0
913.5 730.2 957.2 1061.8 811.5 783.0 934.1 1098.( 785.2 4858 732.8 796.9 811.4
TOTAL 912.8 730.0 956.8 1061.4 808.3 782.9 932.3 1096.7 782.2 2858. 731.1 795.1 807.8
-0.08 -0.03 -0.04 -0.04 -0.39 -0.01 -0.19 -0.16 -0.38 -0.02 0.23 -0.23 -0.44
active power loses in MW without new line
active power loses in MW with new line
active power loses in %
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7. APPENDIX B

This appendix contains tables with all computatioaaults and is given in electronic form only.
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8. REFERENCE

List of participating electric power companies amstitutes in the project:
CMS Energy, USA

Electric Power Company of Macedonia — ESM, Skolgiecedonia
“A.D. Elektrostopanstvo na Makedonija”

Electricity Coordinating Center — EKC, Belgradert$&, Yugoslavia
“Elektroenergetski Koordinacioni Centar”

Electric Power Industry of Serbia — EPS, Belgré&krpia, Yugoslavia
“Elektroprivreda Srbije”

Electric Power Company of Montenegro — EPCG, Nikisiontenegro, Yugoslavia
“Elektroprivreda Crne Gore”

Electric Power Company of Croatia — HEP, Zagrelnafia
"Hrvatska Elektroprivreda D.D.”

Energy Institute Hrvoje Pozar — EIHP, Zagreb, Geoat
"Energetski Institut Hrvoje Pozar”

Joint Power Coordination Centre B&H — ZEKC, SarajeBosnia and Herzegovina
“Zajednicki Elektroenergetski Koordinacijski CeniH”

Electric Power Utility of B&H — EP BiH, SarajevooBnia and Herzegovina
“Elektroprivreda BiH”

Electric Power Utility of Republic of Srpska — ERBgebinje, Republic of Srpska
“Elektroprivreda Republike Srpske”

Electric Power Utility of Croatian Community of HBEP HZHB, Mostar, Croatian Community of
Herzeg-Bosnia
“Elektroprivreda Hrvatske Zajednice Herceg-Bosne”

National Electric Company of Bulgaria — NEK-EAD, f8p Bulgaria
“Natsionalna Elektricheska Kompania EAD”

National Power Grid Company — TEL, Bucharest, Raman
"TRANSELECTRICA - S.A.”

Hellenic Transmission System Operator — HTSO, Ash&reece

Albanian Electric Power Company — KESH, Tirana, &l
"Korporata Elektro-energjetike Shqiptare”
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Electric Power Utility of Hungary — MVM Rt, Budapesiungary
"Magyar Villamos Muvek”

Turkish Electricity Transmission Corporation — TEIAAnkara, Turkey
"Turkey Elektrik lletim AS.”

Electric Power Company of Slovenia — ELES, Ljub§aBlovenia
"Elektro-Slovenija”
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