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A. EXECUTIVE SUMMARY

Net Transfer Capacity (NTC) values are an indication of transmission capacities that are used by market
participants to conduct electricity transactions across the borders of two or more areas (countries). Cross-
border transmission capacities, which are defined by neighboring transmission system operators (TSOs), are
generally restricted due to limitations on the capacity of tie-lines (interconnection lines) and due to concerns
related to the secure operation of the transmission network. The purpose of this study is to analyze the NTC
values in the Southeast Europe (SEE) region, identify critical network elements that limit cross border trade as
a result of low NTC, and provide recommendations that may be rapidly implemented to increase cross-border
trade in the SEE region. Analyses conducted within the study were based on the Southeast Europe
Cooperation Initiative regional transmission system planning model for the year 2012.

A review of NTC values in SEE indicate that market-based electricity trade at the wholesale level is restricted
due to low NTC values on a number of tie-lines critical to the region. This results in the collection of
significant congestion revenue by TSOs and the exercise of market power by national electricity producers.
The situation is exacerbated by the relatively large number of TSOs and national borders in the region, further
hindering development of an economically efficient electricity market.

TSOs involved in this study (Albania, Bosnia and Herzegovina, Bulgaria, Croatia, Kosovo, Macedonia,
Montenegro, Romania, Serbia, Slovenia and Turkey) often suggest that adding new interconnection lines is
the optimal way to increase cross-border trading possibilities. This study notes that there are already 36 400
kV tie-lines and 18 220 kV tie-lines in the region today, making the regional transmission system in Southeast
Europe extremely well-meshed in comparison to other European regions.

Recognizing that the region is endowed with a well meshed network and that construction of high voltage
interconnections is costly and time consuming, the results of this study indicate that cross-border transmission
capacities may be increased immediately, without the construction of new interconnection lines, if TSOs
implement the following recommendations:

Recommendations related to the NTC computation methodology; transmission reliability margin;
system security criteria; and the list of contingencies and monitored network elements
considered in the NTC studies:

e TSOs in the Southeast Europe region should implement a coordinated flow-based approach to
calculating NTC values;

e Toincrease NTC values, the time frame for which they are calculated should be reduced to day-
ahead, week-ahead, or month-ahead, with day-ahead the preferred timeframe. When necessary,
annual NTC values should be defined based on the minimum day-ahead NTC value from the previous
time period;

e TSOs should employ realistic base cases for their NTC calculations and should more accurately define
the generation parameters in their base case models;

e Toincrease NTC, TSOs should define one common value for their transmission reliability margin
(TRM) and allocate it among their different borders.

¢ Unintentional deviations to generation schedules should be minimized through technically and
economically efficient procurement of ancillary services provided through a market based balancing
organization;

e When calculating NTCs, the TSOs should factor in the probability of line outages, such that low
probability outages are not the limiting factor in the calculation; and

o Likewise, TSOs should consider the effects of individual contingencies, such that minor line overloads
may be neglected and not become limiting factors.
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Recommendations on remedial actions, including measures to deal with existing critical network
elements, re-dispatching of generation, and improved coordination of tie-line transmission
capacity between bordering countries:

e Possible re-dispatching (remedial) actions must be taken into consideration when calculating NTC;

e When calculating NTC, 750s should focus their calculations primarily on the 400 kV and 220 kV
network elements, as they are the primary factor in facilitating cross-border transactions.

e Transmission line ratings (transmission capacity) should be defined on a seasonal basis. When
calculating NTC, the TSOs should strongly consider the possibility of temporarily allowing lines to be
loaded at capacities greater than their technical limits, especially if re-dispatching actions are possible
to relieve a line.

e Itis essential that overcurrent protection settings on both sides of the tie-lines be reviewed.

e Tie-line ratings must be defined in coordination by neighboring TSOs to arrive at a unique value if the
tie-line has the same technical characteristics for both sides of a border and if there are no limitations
that may influence a tie-line rating on either side of the border.

Investments in low-cost solutions including internal network investments and improved
coordination among bordering TSOs on interconnection lines:

e Low-cost investments must be prioritized. These include replacement of current-measuring
transformers and 110 kV network reinforcements.

e Given that a limiting factor to NTC is often found in the 110 kV internal networks of neighboring
countries, it is essential that adjacent TSOs closely coordinate investments in their lower voltage
networks to improve NTC. Such solutions are lower cost than investments in high voltage
interconnection lines, require shorter siting and approval time-frames and their regulatory approval is
more certain.

e Within Southeast Europe, some TSOs must reevaluate the significance of the 220 kV transmission
lines and consider revising their operational practices to improve NTC values.

e Adjacent TSOs should use the same or very similar criteria when conducting network security
evaluations. They should monitor the same voltage levels during network security calculations and
include 110 kV lines only if their loading is significantly influenced by cross-border power exchanges.

In applying the recommendations in this study, TSOs must apply low-cost principles to decisions on improving
NTC and prioritize lower cost transmission investments. It is especially important that they reinforce their
internal transmission systems in coordination with neighboring TSOs to reduce internal limits to NTC on both
sides of their common borders. Preparation of the new interconnection projects should be based on the
common interests of adjacent TSOs, their feasibility and their economic justification.

While critical outages occur on 400 kV lines, their reliability within the Southeast Europe network is very high.
In such circumstances, it is questionable if the region requires the number of interconnection projects
envisioned for the region.

To apply these recommendations and to increase the NTC values for the SEE region in the shortest possible
time, it is imperative that regulatory agencies actively engage in the regulation of congestion management
revenues by directing them to the low-cost measures and investments detailed in this study.
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1. INTRODUCTION

When the electricity process in Europe began, the term, “"NTC values (Net Transfer Capacity values)” was
introduced in order to indicate the possible cross-border transmission capacities between different countries
to market players. In the past, power systems were developed in order to satisfy individual countries’ need for
electricity, mainly within their national borders, while interconnection lines were planned and constructed
based on bilateral agreements between countries to allow planned bilateral electricity exchanges between two
or more power systems, usually in well predicted volumes and direction.

With the introduction of the electricity market, comprising of different market participants, including power
producers, power traders, suppliers, and transmission and distribution system operators, power flow have
changed significantly. The transmission networks have been exposed to different loadings and operational
circumstances, for which they were not designed. The capacity of cross border transmissions is often a
limitation for power trade and exchange, leading to restricted market activities. This limits the possibilities of
increasing electricity volumes that may be traded across wide geographical areas.

Observing the electricity market at a wholesale level, Transmission System Operators (TSOs) are increasingly
concerned about the security of transmission networks’ operation and supply. TSOs have realized that their
networks are being exposed to different operational circumstances, which could potentially jeopardize the
security of their operations. The use of NTC values has allowed the TSOs to calculate possible cross-border
exchanges under which their transmission networks would operate securely, thus maintaining the security of
supply at a pre-defined level.
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Figure 1.1 SEE region and analyzed countries (Source: worldatlasbook.com)
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In 2001, the European Network of Transmission System Operators for Electricity (ENTSO-E) published a
document called “Procedures for cross-border transmission capacity assessments.” The document was
intended to harmonize NTC calculation methodologies between European TSOs by defining basic assumptions
and procedures for load flow calculations used to calculate the NTC values between different countries. TSOs
in the Southeast Europe (SEE) region currently follow the procedures outlined in this document.

This report analyzes the transmission networks that fall under the responsibility of eleven SEE TSOs, which
participate in the SECI Regional Transmission System Planning Prpject (Albania, Bosnia and Herzegovina,
Bulgaria, Croatia, Kosovo, Macedonia, Montenegro, Romania, Serbia, Slovenia and Turkey — Figure 1.1). It
analyzes the possibility of exchanging electricity between their borders, identifies critical network elements
which limit NTC values, and focuses on the existing transmission networks’ topology and operational
conditions and their expected future development.

The main objective of this report is to analyze the existing NTC values in the SEE region and to detect critical
elements of the transmission networks that restrict these values. The report will also explore the possibilities
of increasing the existing NTC values. To maximize power trade and exchange in the short and mid-term, the
report excludes capital intensive investments in the new interconnection lines, since their preparation and
construction phases may last for ten years.

SEE NTC values are significantly lower than
installed cross border capacities
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Figure 1.2 NTC values in the SEE region and total interconnected capacities

The cross-border capacities and interconnection lines between SEE countries were historically developed
differently than those of central, western and northern Europe. The transmission networks of seven now
independent countries (Slovenia, Croatia, Bosnia and Herzegovina, Serbia, Montenegro, Kosovo and
Macedonia) were constructed under the common power system of the former Yugoslavia. In compliance with
the standards set by the Union for the Co-ordination of Transmission of Electricity (UCTE), these independent
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countries currently have very strong interconnections with each other. However, their connections with
surrounding countries are more limited. Romania and Bulgaria operate together within the former the eastern
synchronous area. They have interconnections to Ukraine and Moldavia, but lack strong interconnections to
the former UCTE synchronous area. The Albanian transmission network was developed with a low capacity for
interconnections with neighboring power systems. In recent years, Turkey has joined ENTSO-E by
constructing new interconnection lines to Bulgaria and Greece. However, cross border exchange is limited
during its synchronous trial operation.

The total interconnection capacities between SEE countries are significantly higher than the typical NTC values
related to different borders— Figure 1.2. The estimated and declared NTC values for the transmission lines
between countries in the SEE region range from 10 % to 60% of the values of interconnection capacity. For
example, one may notice that there are two 400 kV lines and seven 220 kV lines between Croatia and Bosnia
and Herzegovina with a total interconnection capacity of around 4000 MVA. However, NTC values in both
directions (Croatia to Bosnia and Herzegovina; Bosnia and Herzegovina to Croatia) are set to around 13 % of
this value. There are many similar situations on other borders, which is the reason why this study was
initiated and performed. The authors believe that it is of the utmost importance to analyze the elements
restricting NTC values and determine a plan to increase NTC values in the SEE region that is less costly than
the construction of new interconnection line projects. Large transmission projects, like interconnection
projects, generally consume a significant amount of time, sometimes up to 10 or 15 years needed for project
feasibility analysis, preparation work, permitting, land acquisition and line construction. In the meantime,
relatively low NTC values between SEE countries may become the most restrictive barrier in the development
of the electricity market in the region, not allowing an increase in volumes of power trading at the wholesale
level.

A questionnaire related to the NTC calculation, methodology, limitations, cross border congestion and
revenues was given to SEE TSOs during the preparation stages of this study (Annex 2). All TSOs in the region
calculated their annual and monthly NTC values, using the ENTSO-E methodology. Some TSOs provided a list
of elements limiting their networks, mostly located at either the 400 kV or, more commonly, the 220 kV
voltage level. Some of the TSOs stated that new interconnection capacities were the best way to increase
NTC values.

SEE TSOs determined the cross border congestion management revenues, shown in the following figures,
based on the calculated NTC values and ATC values (Available Transmission Capacity), on an annual, monthly
and daily (intraday) level. In 2012, these revenues ranged between 3 million € to 61 million € individually, and
177 million € for nine observed TSOs, excluding Turkey.
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Figure 1.3 SEE and neighboring TSOs cross-border congestion management revenues in 2012

Between 2011 and 2012, the total amount of cross-border congestion management revenues was increased
by 57 millions €. It is clear that relatively low NTC values (and ATC values accordingly) may increase the
cross-border allocation (auction) price, depending on the interest of market participants in the use of the
capacity. Some SEE TSOs stated that they use this revenue to decrease transmission fees, while some of
them use it to maintain existing interconnection capacities or to invest in new interconnection capacities.
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Figure 1.4 SEE TSOs cross-border congestion management revenues in 2012

MEPSO remark: Thermal rating of line is important for protection and control of power flow on respective line. This
parameter is irrelevant from the network (cross-border flows) viewpoint, because flows are determined by Kirchoff's
laws and topology structure. Flow on one interconnection will reach thermal rating only in critical contingency case
with specific outage & generation shift that determine TTC (TTF) value. In other words, NTC (accurately calculated) is
indicator that guarantees security of the grid by keeping flow on interconnection in thermal limits for any single
outage. As long as flow on interconnection is below NTC, dispatcher is secure that any outage could not jeopardize the
system. So, comparison of NTC versus Thermal rating could lead to wrong picture and conclusions.
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Figure 1.7 Usage of the cross-border congestion management revenues in 2012

This report is structured as follows: Chapter 2 describes the current principles of NTC value calculations and
allocation and revenue distribution; Chapter 3 describes relevant ENTSO-E activities related to this topic.
Chapter 4 explains an expected development of the SEE transmission grid according to the SEE TSOs official
development plans; In chapter 5, NTC values for 2012 and 2015 are determined and described, using the SEE
transmission network model; In Chapter 6, critical network elements that limit NTC values on different
borders are identified and described; Chapter 7 investigates different actions to be implemented in order to
increase present NTC values, with special attention to low-cost actions; Chapter 8 analyzes the impact of the
NTC values on the future regional balancing market due to an expected large integration of intermittent
power sources like wind and solar; In Chapter 9, the report is concluded. It is followed by relevant literature
and appendices related to this report.
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2. CURRENT PRINCIPLES OF NTC VALUE CALCULATION, ALLOCATION AND
REVENUE DISTRIBUTION

2.1 General description

In October 2001, the basic procedure for calculating NTC values calculation was defined in the ENTSO-E
document “Procedures for cross-border transmission capacity assessments”. This report attempted to create a
harmonized basis for NTC calculations between interconnected countries, which is applicable to allocating
commercial exchanges to market participants. The calculation methodology is also defined in the UCTE
Operation Handbook, Policy 3 (Coordinated operational planning) and Chapter B: Capacity Assessment.

All SEE TSOs use UCTE and ENTSO-E's procedure in either its original or modified form. According to the
results of the questionnaire filled out by the TSOs, the majority of them are satisfied with this procedure.
However, some of the TSOs had concerns about its applicability and efficiency, especially in highly meshed,
but smaller, power systems like the ones in the SEE.

The NTC definitions between interconnected countries are based on load flow calculations. It is suggested
that each TSOs model their own networks using the best available input data. The modeling process is usually
based on historic data and real operational situations that have occurred. TSOs usually model transmission
network conditions when the most critical transmission elements are exposed to high loadings or other
operational difficulties.

According to the procedure, network representation should be as expansive as possible and should contain a
full representation of all the network elements. Networks should be operated securely, based on the
standards set by national grid codes. Currently, every SEE TSOs uses the N-1 criterion to evaluate the security
of their system operations. The TSOs also use a very broad contingency description defined in the UCTE
Operational handbook.

To commence the process, individual transmission models are exchanged and merged to form the base case
model. It represents estimated generation and load patterns to stimulate the base case cross-border
exchanges. All TSOs must agree with the base case model representing analyzed wide area.

Using the base case model, the NTC values are calculated for each border by increasing the generation in one
country and decreasing the generation in another. Increase/ decrease of generation (generation shift) should
be performed using a predefined step. For each load flow calculation, security criteria in both countries
should be checked. The process ends when there is a security violation in one country.

In this procedure, adjacent TSOs, both interested in their common border, perform load flow calculations.
Each of them calculates load flows for different generation shifts and checks the security criteria. TSOs should
identify which network they intend to analyze and decide which network elements to focus on (by defining
contingency lists and monitored elements). A TSO may evaluate 400 kV and 220 kV networks only, but it also
may evaluate important 110 (150) kV network elements. If two TSOs find different NTC values, they will
usually agree that the lower value will be published as the final one.

The following figure (Figure 2.1) presents the NTC calculation procedure, as defined by the ENTSO-E.

2.2 NTC: calculation procedures

The TTC value (Total Transfer Capacity) from area A to area B is calculated as follows:

» Generation is increased stepwise in control area A and decreased in control area B (the shifts of
generation are named as AE" and AE" for increase and decrease respectively).
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This process is carried out up to the point where security rules are violated in systems A, B, or in some of
the neighboring systems (resulting to values AEmax™ and AEmax’).

The maximum exchange from A to B, without taking into account uncertainties and inaccuracies, is
actually the TTC from A to B, calculated according to the following expression:

77C = BCE + AEmax™
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Figure 2.1 The NTC calculation procedure
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Basic calculation values are described in the following chapters.

2.3 Base Case Exchange (BCE)

Base Case Exchange is the starting point for NTC calculations, prior to calculating additional electricity
exchange between countries. In order to determine base case exchanges, TSOs merge together and approve
them, based on the base case flow model. This model includes the network model, input data describing load,
generation patterns forecasts and network topology at the studied time frame.

Input data for the base case model contains the electrical parameters and thermal ratings of network
elements (with possible use of seasonal values of thermal ratings). It also includes the maximum and
minimum values of generator engagement, as well as, network topology at the time frame considered (TSO
may exclude some network elements because of planned maintenance activities or any other reason),
expected load pattern, the common set of programs of cross-border transactions and the net balances of
each TSO area at the time frame considered (based on the best forecast) and maximum power expected
available.

2.4 Additional exchange (AE)

Additional exchange is the maximum exchange of electricity between the areas that is compatible with the
security standards defined in national grid codes (usually the N-1 criterion or criteria defined in the UCTE OH,
Policy 3). Additional exchange is performed on the base case model by increasing generation on the exporting
side and by decreasing the same value of generation on the importing side. TSOs should perform generation
shift step-by-step until there is a network security violation. The value, AE, is used to define the maximum
generation shift for which network operation is still secure.

Each TSO will determine which generators will be taken into account during generation shift. The procedure
defines possible ways to distribute the generation increase or decrease. It may be performed using
proportional increase/decrease (mostly used by SEE TSOs), generation shift according to previously observed
behavior of generators and according to a merit order list:

1. Proportionally to the active power reserve in respective production units:
) P_max -pP dec Pmin - P
inc __ - — P —
Pnew_Pi +AEZ:(IPITX—IPI) I:)new _Pi AE Z(Pimin_Pi)
n n
2. Proportionally to the engagement of the production units in base case:
i P dec P
P —-P +AE. —— Pew =R —AE- &=
new i z (P| ) new | z ( P|)
n n
Where:
P : Actual active power generation (MW)
P : New increased injection
pe i New decreased injection
AE : Shift generation, negative for increasing and positive for decreasing
p™ : Maximum permissible generation (MW)
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pm @ Minimum permissible generation (MW)

3. According to the priority list of the production units (order & active generation shift)

When TSOs calculate the generation shift, they must take into account the maximum potential of the
generator, as well as its technical minimum, and other influential factors including expected hydrological
conditions, fuel availability, etc.

2.5 Total Transfer Capacity (TTC)

The TTC value is defined as the maximum exchange program between two areas, compatible with operational
security standards applicable at each system (typically: n-1 security criteria).

77C = BCE + AEmax

The security assessment comprises of the exhaustive analysis of system behavior under disturbances (usually
single or double). Single contingencies typically include:

« HV and EHV overhead line outages.

«  Transformer 400/x and 220/x outages.

«  Where necessary, selected double-line outages.
»  Where necessary, selected generation outages.

The maximum acceptable limits for the loading of the network elements are typically:

« I for transmission lines (in Amps),
« the nominal apparent power S; for the transformers (in MVA).

The total transfer capacity between two zones or countries can be found by looking at the sum of maximum
generation shift for which security criteria are still satisfied in both interconnected countries and initial
transaction values (base case exchange). The ENTSO-E procedure explains that if the whole physical
generation shift between the two concerned countries or zones is reached and no security rule breaching has
occurred, then no realistic limitations to the cross-border transmission capacity for the base case studied is
found and TTC equals to the shift of available generators.

Some critical contingencies can be detected in the TTC calculation, but can be neglected in the following
cases:

- if the reason for the detected critical contingency is not the real critical operational regime, but an
imperfection of the network model employed for the analysis (for example, not modeled lower voltage
network in one area, which actually mitigates the effect of the observed outage),

- if the system operator can make reasonable preventive and quick post-event measures, such as meshing
of lower voltage networks, generation restrictions and re—dispatching,

- if a critical contingency is caused by an outage of an element with low probability of failure based on
existing experience (for example an element operating for a few years without any unplanned outage),

- if critical contingency is electrically far away from the considered border (usually, this problem with high
loading or overloading occurs in the base case and should be skipped if it is far from the border of
interest).
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2.6 Transmission Reliability Margin (TRM)

The TRM value is defined as the security margin that deals with uncertainties on the computed TTC values. It
refers particularly to the:

« Unintended deviations of physical flows during operation due to the physical functioning of load-frequency
control (LFC).

e Emergency exchanges between TSOs to deal with unexpected unbalanced situations in real time.

¢ Inaccuracies, e. g. in data collection and measurements.

In practice, the TRM values are typically agreed and fixed for a longer time period. It may be defined as a
fixed figure (50, 100, 150 MW), or as a percentage of TTC.

TSOs often use (as well as SEE TSOs) one of the following two equations to determine the TRM values for
different borders (in MW):

TRM =100e N
TRM =100 VN
N refers to the number of interconnection lines between two countries.

For example, if there are 4 interconnection lines between two countries (areas, zones), TRM may be defined
within the range of 200 MW and 400 MW.

ENTSO-E’s procedure provides a basic guidance for determining TRM. However, it states that the definition of
TRM is at the discretion each TSOs involved. It states that TRM values may be determined as:

TRM; = Uy + Ug, or

TRM; = max (U,, Ug)

where:
U, : statistical estimate based on historic data.
U : margin for common reserve and emergency exchanges.

TRM; value is the worst case combination, that takes into account both statistical estimate and common
reserve and emergency exchanges margin. TRM; value assumes that both uncertainty margins cannot
happen simultaneously.

The other definition of TRM is related to the:

« unintended deviations due to primary control: Prrm;

- unintended deviations due to power-frequency (secondary) control: Prrm2

- common reserve and emergency exchanges to cope with unbalanced situations: Prrme
« inaccuracies in data collection and measurements: Prrui

Overall value of TRM may be defined as follows:

*  TRMpessimisic = Ptrmi + Prrme + Prrmi
*  TRMgptimistc = Max(Prrm1, Prrme) + Prrmi
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2.7 Net Transfer Capacity (NTC)

NTC value is measured as the maximum exchange program between two areas compatible with security
standards applicable at each system, while taking into account the technical uncertainties in future network
conditions. NTC is defined as:

NTC = TTC - TRM

Maximum possible exchange between interconnected countries, areas or zones is defined for a studied time
frame, by decreasing calculated Total Transfer Capacity value (TTC) for defined Transmission Reliability
Margin (TRM). Expected generation and load patterns, base case operational situation and exchanges,
security criteria, generation, network elements technical limits and uncertainties in computation are all taken
into account.

The following figure presents a schematic illustration of how to determine NTC value. It defines two areas, A
and B, with a base case exchange BCE (or BCE**®) in the direction of A to B. For this direction, maximum
generation shift (increase of generation in A and decrease of generation in B), for which security criteria in
both countries are fulfilled, is calculated as AEm." . For the direction of B to A, maximum generation shift
(increase of generation in B and decrease of generation in A), for which security criteria in both countries are
fulfilled, is calculated as AEma" . Transmission reliability margin TRM**® and TRM®>* are usually equal and
defined by a common agreement between two TSOs. NTC values for both directions are calculated as:

NTC*® = BCE*® + AEna,® — TRM*B (for direction from A to B)

NTC®>* = -BCE*® + AEna * — TRMP™ (for direction from B to A)

1
TRM*E

Direction A—B T i
TTCH?® = BCEMP 4 AERF AE.. B }
hax;
NTCP\_}B - TTch—:oB _ TRI'H."I ]
Direction B—s4 TTCME
TTC®** = BCEP* + AETH NTCYE
BCE
NTcB—}A - TTC:B—)J". _ TRM LB ‘
F“w —
ﬁEmabi.ﬂ.
NTCE
TTCE i
TRM®*
h J Y I

Figure 2.2 Net transfer capacities between two areas (A and B) and both directions

2.8 NTC results harmonization

Two neighboring TSOs should both typically calculate the NTCs for the same border/direction. The best
method is to harmonize the results and check for issues (especially for problems encountered in other TSO's
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area). If the TSOs involved calculate different NTC values and cannot reach an agreement, then the usual rule
is to use the lower value as the common NTC value.

2.9 Already Allocated Capacity (AAC)

The AAC (Already Allocated Capacity) value is part of the NTC values which represents capacity rights given to
market participants at previous auction rounds (annual, monthly and daily).
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Figure 2.3 Net transfer capacities, already allocated capacities and available transmission capacity
(source ADMIE)

2.10 Available Transmission Capacity (ATC)

The ATC (Available Transmission Capacity) is the part of NTC that remains available, after each phase of the
allocation procedure, for further commercial activity.

ATC = NTC- AAC
TSOs or auction coordination offices may choose to allocate ATC. ATC based allocation methods:

- Define a single value of transmission capacity per border/direction, related to the network conditions in
certain period (hour, day, week, month...), and allocate the transactions up to the size of the capacity.

« ATC based methods are suitable for not highly meshed systems, or medium meshed systems (radial
areas, peninsula areas, etc.).

ENTSO-E publishes annual platform indicative (non-binding) NTC values. TSOs calculate these values, related
to each border between interconnected power systems, using forecast models of the entire ENTSO-E region.
TSOs calculate these NTC values for the base case winter and summer regime, and usually take into account
the lower of these two values.

TSOs may determine the annual NTC value and offer it to the market participants as a yearly transfer capacity
right. Each TSO involved will include an agreed and coordinated maintenance program, N-1 security criterion,
and other uncertainties in the NTC calculations. Annual NTC values for a year are determined by the end of
the prior year.
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Figure 2.4 Calculation of the NTC values by the SEE TSOs

TSOs conduct cross-border capacity auctions about monthly. TSOs agree on monthly reference network
models, which are used for the monthly NTC calculations. The countries whose models are exchanged and
merged into a common regional model within this procedure are: Albania, BiH, Bulgaria, Croatia, Greece,
Hungary, Austria, Macedonia, Romania, Slovenia, Serbia, Montenegro and Ukraine. If any of the above
models is not available, the last available model/information is used (e.g. DACF: Day-Ahead Congestion
Forecast files) — Source: ,Methodology for the evaluation of the NTC values at the Greek interconnections",
ADMIE.

TSOs calculate the NTC values on a monthly basis with a complete network for 10:30 CET (high tariff). They
also do an additional monthly calculation and evaluation to determine the NTC value if one the critical lines is
expected to be out of operation (forecasted monthly base case model takes into consideration a maintenance
plan for that period) and in cases when there is something unexpected in the region. The parties should
inform each other of any unplanned disconnections of transmission components in their own grid, provided
that these disconnections have an essential impact on the grid security of other party.

Each TSO performs a security analysis and calculates the NTC values. Following the calculations, the TSOs
exchange and harmonize the NTC values. If no agreement is reached, then the TSOs use the lower NTC
value. After all monthly NTC calculations for imports/exports are completed, the monthly Available Transfer
Capacity (ATC) for imports/exports that will be offered to the market is taken from the following formula:

ATC MONTHLY = NTCMONTHLY - AACYEARLY RIGHT

Where ATCuontHiy iS the Available Transfer Capacity for monthly auctions, NTCwonthy is the Net Transfer
Capacity for monthly auctions and AACyearwy right i the Already Allocated Capacity from the yearly auctions.

The procedure for monthly capacity auctions related to month M in the Southeast Europe is as follows:

« At late M-2: all TSOs provide their national network models for the following month.

« At late M-2: One TSO (on circular basis) checks and merges all the models into the regional SEE model,
and sends it to all TSOs.

« At early M-1: TSOs calculate NTCs on the basis of the common regional model, and harmonize results
bilaterally.

« At mid M-1: TSOs organize NTC-based auctions for month M.

TSOs may also perform daily and intraday NTC calculations and auctions of remaining cross-border capacity.
These calculations are based on day-ahead congestion forecast (DACF) models. Daily Available Transfer
Capacity for imports/exports is taken from the following formula:

ATCDAILY = NTCDAILY - AACNOTIFIED YEARLY RIGHT ~ AACNOTIFIED MONTHLY RIGHT

Where ATCpary is the Available Transfer Capacity for daily auction, NTCpayy is the Net Transfer Capacity for
daily auction and AACyotirep vearwy righT IS the Already Allocated Capacity from the yearly auction that has been
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notified and AACnoririep monTHLY RiHT IS the Already Allocated Capacity from the monthly auction that has been
notified.

2.11 Congestion management

Market participants who are interested in purchasing cross-border capacities will give their bids during the
auction process. If a border is congested, meaning that an interest in its usage is larger than available
transfer capacity related to that border (total amount of the requested reservation of network capacity
exceeds the ATC), transfer capacity rights are allocated based on market participants’ bids. TSOs may collect
cross-border congestion management revenue, which may only be used in a pre-defined manner. Under EU
legislation, TSOs must use the income derived from auctions for measures guaranteeing the availability of
allocated capacity, decreasing the transmission and distribution tariffs, or for grid investments.

SEE TSOs use the congestion management revenues (see Figure 2.5) for different purposes. Some of them
state that they use this revenue to construct new network elements needed for increasing NTC (Albania,
Bulgaria, Macedonia, Montenegro, Romania, Serbia and Turkey). Some of them use it to upgrade existing
network elements in order to increase NTC values (Albania, Macedonia, Montenegro, Romania, Serbia and
Turkey). Albanian, Macedonian and Montenegrin TSOs use it to construct or upgrade network elements for
other power system needs. Some TSOs use it for other purposes.

Construction/u

Construction of Upgrading of

new network

Country
elements
needed for NTC
increasing
Albania G G a G the price of electricity
BiH @ @ @ 0 Relevant Transmission Company in B&H, not ISO B&H
Bulgaria (] (5% (5% (5%
Croatia (%] (%] (5 ] D
Kosovo @ @ @ ﬂ EMS collect this revenue
Macedonia 0 0 0 0 for non-core business needs
Montenegro (] & & @
Romania 0 0 @ o price of electric energy transport
Serbia & & i | (i |
Turkey & & (3 [

Figure 2.5 SEE TSOs answers on the question about congestion management usage

2.12 Composite NTC value

A composite NTC value is the NTC value calculated for a border between three or more TSOs. A composite
NTC value is not necessarily the sum of bilateral NTC values. One border between several countries is
identified and generation shift is applied to all generators on both sides of the border using this approach to
calculate NTC. The interdependency of the loop flows (suitable for smaller power systems which exist in the
SEE region) is taken into consideration during this calculation.

Generation is increased in one area by AE, usually proportional to its remaining capacity, while generation in

the other area is decreased by the same amount (according to generation remaining capacity). When the
security limit (usually N-1) is reached for both areas, the Total Transfer Capacity between the two areas is
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defined (TTC = BCE + AE). If the generation limit is reached in one area before a violation of the N-1 criteria,
then additional generation will be taken into account through transits from neighboring countries.

The following values may be defined based on load flow calculations:

* Notified Transmission Flow (NTF) is the physical flow over the tie-lines between the considered areas
observed in the base case model prior to any generation shift between the areas. Resulting from the
Base Case Exchanges (BCE).

« The additional physical flow AFmax is the physical flow over the tie lines between the two areas, induced
by the maximum generation shift AEmax.

+ Total transfer Flow (TTF) is the net physical flow across the border associated with an exchange program
of magnitude TTC, provided that no other exchanges have been modified from the base case (except the
one between the two areas between which the TTC is calculated).

TTF = NTF + AFmax
NTC values are identified using power transfer distribution factors (PTDF). PTDF represents the portion of a
power transfer that flows through a considered border. Power flow through the considered border may be
calculated by multiplying PTDF and the amount of the power transfer:
AF, = PTDF *AE ,
Where:

AF; x : Physical flow over interconnection line /caused by generation shift AE,.

PTDF; : Power transfer distribution factor for interconnection line /
AEyx : Generation shift

For the maximum generation shift, from the base case exchange up to the total TTC limit, the total transfer
flow over line /can be established for each interconnector as:

TTF = NTF, +AFi’TTC
Where NT7F;is the base case load flow over line i
Having in mind that:

AEi,TTC = AFi,TTc
TTC, = BCE, —|—AELTTC

TRM,, =100JN
TRM, = PTDF, *TRM |

NTC value related to interconnection line /is defined as:
NTC; =TTC; —TRM;

Total NTC value is defined as:
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Figure 2.6 NTC calculation program base method and flow based method

Transelectrica remark:

In order to take into consideration the meshed nature of the interconnected network and the simultaneity
of exchanges increase in the same direction, some partners in SEE calculate composite NTC values and
then split these into the bilateral NTCs. The sum of these bilateral NTC values is equal to the composite
NTC. For instance, a composite value is determined for simultaneous export from Romania and Bulgaria to
Serbia and then split into bilateral NTC values. For Romania the sum of bilateral NTC values on its borders
is equal to the composite NTC value in the Romanian interconnection interface (cumulative bilateral NTC
values).
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3. RELEVANT ENTSO-E ACTIVITIES

With the exception of Albania and Kosovo (KOSTT), all TSOs in the EU and surrounding countries are
members of the European Network of Transmission System Operators for Electricity (ENTSO-E), which deals
with technical and market aspects of transmission networks operation.

ENTSO-E plays an important role in establishing a common electricity market in Europe. Based on EU
legislation, ENTSO-E has the right and obligation to identify planning and operational issues in the power
transmission business in order to support a market-oriented and competitive European electricity market.

ENTSO-E’s jurisdiction is extended to cross-border capacity allocation procedures and congestion
management issues. ENTSO-E publishes the NTC values for different time-scales relevant for all European
borders that have been agreed to TSOs.

ENTSO-E's activities are organized into three Committees: System Development; System Operations; and
Market Committees. The System Operation Committee deals with, among other tasks, security of supply
issues. The Market Committee’s main task is to harmonize electricity market rules and promote a competitive
internal electricity market. One of its key areas of work is market integration and congestion management.
The Market Committee also prepares market-related network codes, such as the Capacity Allocation code,
Congestion Management code and Forwards Capacity Allocation network code.
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The ENTSO-E Market Committee harmonizes the forward, day-ahead and intraday markets on the European
level. Its recent activities include preparation of the following network codes:

1. Network Code on Capacity Allocation and Congestion Management (CACM).
2. Network Code on Forward Capacity Allocation (FCA).

The final version of the Network Code on Capacity Allocation and Congestion Management was submitted to
the Agency for the Cooperation of Energy Regulators (ACER) and is now under the process of transformation
into EU legislative. The final version of the Network Code on Forward Capacity Allocation was submitted to the
ACER, and their response is expected soon.
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According to the Network Code on Forward Capacity Allocation, each TSO for each Capacity Calculation
Region shall ensure that Long Term Cross Zonal Capacity is calculated for each Forward Capacity Allocation,
at least on annual and monthly timeframes. The Capacity Calculation Approach for the Long Term capacity
calculation timeframes shall be based on either a Coordinated Net Transmission Capacity Approach or a Flow
Based Approach. This network code also prescribes other aspects of annual and monthly cross-border
capacity calculations, including the structure of a common grid models, determination of a reliability margin,
generator shift keys, operational security limits and remedial actions. The network code promotes a
coordinated capacity calculation process.

The Network Code on Capacity Allocation and Congestion Management sets common rules for Capacity
Allocation and managing cross Bidding Zone congestion in the Day Ahead and Intraday Markets. It prescribes
that TSOs have the obligation to use common grid model and promotes using the flow based approach for
calculating capacity. It also defines more specifically how to determine transmission reliability margins, treat
operational security constraints, generation shift keys and remedial actions.

Both network codes significantly impact the cross-border capacity calculations and capacity allocations for
TSOs. Highly meshed and smaller systems, like those of the SEE region, should employ regional, coordinated
and flow based approach for capacity calculations, due to the large interdependency of the load flows across
different borders caused by individual market transactions.

In the following Chapters, published NTC values for all TSOs and respective borders, relating to different time
frames, are presented for the 2012-2014 time period. All values are published at the ENTSO-E web site
http://www.entsoe.net/.

NTC values shown in the tables and figures are indicative of annual NTC values agreed upon between
adjacent TSOs, and refer to the January values. Monthly indicative NTC values are usually the same as the
winter values (January value), except in some special cases.

MEPSO comment:

To give some additional explanations:

- These are indicative values and could differ from values published by the TSO and used for capacity
allocation mechanism.

- Values used for capacity allocation can be found on TSO's web site, for MK: http://mepso.com.mk/en-
us/Details.aspx?categoryID=92
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3.1 Albania

The Albanian TSO (OST) shares national borders with Montenegro, Kosovo, Macedonia and Greece. There is
no direct transmission line between Albania and Macedonia, so respective borders and directions of possible
power exchanges are:

Border Export (from Albania) Import (to Albania)
Albania/Montenegro AL>ME ME>AL
Albania/Kosovo AL>RS RS>AL
Albania/Greece AL>GR GR>AL

The indicative annual NTC value for the Albanian/Greek border was set to a constant value of 250 MW in the
observed time period. The same value is set for both power flow directions (from Albania to Greece and from
Greece to Albania).

Table 3.1 Indicative annual NTC values for Albanian borders (January)

YEAR/BORDER | AL>GR | GR>AL | AL>RS | RS>AL | AL>ME | ME>AL
2012 250 250 210 100 NA NA
2013 250 250 150 210 NA NA
2014 250 250 50 50 NA NA
1.600 - NTC (MW)
02012 ®@2013 02014
1.400 +
1.200 +
1.000 +
800 +
600 -
400 4
200 | NA NA
0
Q& V) © N & V2
?go eqjv ‘?/7% ng ?g@ @ij-
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Figure 3.2 Indicative annual NTC values for Albania (2012-2014)

The indicative annual NTC value for the Albanian/Kosovan border was set to 210 MW for the Albania to
Kosovo direction in 2012, but decreased in 2013 and 2014 to 150 MW and 50 MW respectively. In the
opposite direction, the indicative NTC value was set to 100 MW in 2012, 210 MW in 2013 and 50 MW in 2014.

The indicative annual NTC values for the Albanian/Montenegrin border in the observed time frame have not

been published on the ENTSO-E web site. For winter 2011 and summer 2010, these values were set to 200
MW for both directions.
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Figure 3.3 Graphical representation of the indicative annual NTC values for Albania

The estimated Month-ahead and Day-ahead NTC values for the Albanian borders, for the 2012-2014 time
period, have not been published on the ENTSO-E web site.

3.2 Bosnia and Herzegovina

Bosnia and Herzegovina ISO (NOS BiH) shares national borders with Croatia, Montenegro and Serbia. The
respective borders and directions of possible power exchanges are:

Border Export (from BiH) Import (to BiH)
BiH/Croatia BA>HR HR>BA
BiH/Montenegro BA>ME ME>BA
BiH/Serbia BA>RS RS>BA
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The indicative annual NTC value for the Bosnian and Herzegovinian/Croatian border was set to a constant
value of 400 MW in the observed time period. The same amount is set for both power flow directions (from
BiH to Croatia and from Croatia to BiH).

Table 3.2 Indicative annual NTC values for Bosnia and Herzegovina borders (January)

YEAR/BORDER | BA>RS | RS>BA | BA>HR | HR>BA | BA>ME | ME>BA
2012 400 200 400 400 75 75
2013 300 150 400 400 200 200
2014 100 100 400 400 200 200
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Figure 3.4 Indicative annual NTC values for Bosnia and Herzegovina (2012-2014)

The indicative annual NTC value for BiH/Serbian border was set to 400 MW for the BiH to Serbia direction in
2012, but decreased in 2013 and 2014 to 300 MW and 100 MW respectively. In the opposite direction, the
indicative NTC value was set to 200 MW in 2012, 150 MW in 2013 and 100 MW in 2014.

The indicative annual NTC values for the BiH/Montenegrin border were set to 200 MW for both directions in
2013 and 2014. The value for 2012 was not published.

Estimated Month-ahead values for 2014 (January) are larger than the indicative annual NTC values and set
to:

BiH/Croatia border 700 MW (for both directions)
BiH/Serbian border 600 MW (for both directions)
BiH/Montenegrin border not available

Day-ahead values for January 2014 were equal to month-ahead values for the BA/HR and BA/RS borders,
while day-ahead values for the BiH/Montenegrin border were defined to 500 MW (from BiH to Montenegro)
and 400 MW (from Montenegro to BiH).

The indicative NTC values for winter 2011 and summer 2010 were higher than annual values for the 2012-
2014 time period, set to 450 MW-600 MW (BA/HR), 350 MW-500 MW (BA/RS) and 400 MW (BA/ME) for
directions of power export from BiH, and 550 MW-600 MW (BA/HR), 350 MW-450 MW (BA/RS) and 400 MW-
450 MW (BA/ME) for directions of power import to BiH.
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Figure 3.5 Graphical representation of the indicative annual NTC values for Bosnia and Herzegovina

3.3 Bulgaria

The Bulgarian TSO (ESO) shares national borders with Serbia, Romania, Turkey, Greece and Macedonia. The

respective borders and directions of possible power exchanges are:

Import (to Bulgaria)

Border Export (from Bulgaria)

Bulgaria/Greece BG>GR GR>BG
Bulgaria/Macedonia BG>MK MK>BG
Bulgaria/Serbia BG>RS RS>BG
Bulgaria/Romania BG>RO RO>BG
Bulgaria/Turkey BG>TR TR>BG

The indicative annual NTC value for the Bulgarian/Greek border was set to 250 MW in 2012, 350 MW in 2013
and 400 MW in 2014 for the Bulgaria to Greece direction, and 250 MW in 2012 and 2013 and 300 MW in 2014

for the Greece to Bulgaria direction.

Table 3.3 Indicative annual NTC values for Bulgarian borders (January)

YEAR/BORDER | BG>GR | GR>BG | BG>RO | RO>BG | BG>MK | MK>BG | BG>RS | RS>BG
2012 250 250 NA NA NA NA 200 100
2013 350 250 NA NA NA NA 200 150
2014 400 300 NA NA NA NA 200 150
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Figure 3.6 Indicative annual NTC values for Bulgaria (2012-2014)
The indicative annual NTC value for the Bulgarian/Serbian border was set to 200 MW in the observed time
frame for the Bulgaria to Serbia direction, and 100 MW in 2012 and 150 MW in 2013 and 2014 for the Serbia
to Bulgaria direction.

The indicative annual NTC values for the Bulgarian/Romanian border, as well as, month-ahead values for all
Bulgarian borders were not published by ENTSO-E.

Day-ahead NTC values in January 2014 were set to:

Bulgaria/Greece border 250 MW (for both directions)
Bulgaria/Macedonia border 150 MW (for BG to MA direction) and 50 MW (for MA to BG direction)
Bulgaria/Serbia border 250 MW (for BG to RS direction) and 200 MW (for RS to BG direction)

The indicative NTC values for winter 2011 and summer 2010 were generally higher than annual values for the
2012-2014 time period, set to 550 MW-800 MW (BG/GR), 400 MW-600 MW (BG/RO), 400 MW-450 MW
(BG/RS) and 400 MW-450 MW (BG/MK) for directions of power export from Bulgaria, and 100 MW-500 MW
(BG/GR), 400 MW-600 MW (BG/RO), 100 MW-300 MW (BG/RS) and 50 MW-200 MW (BG/MK) for directions of
power import to Bulgaria.
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Figure 3.7 Graphical representation of the indicative annual NTC values for Bulgaria

3.4 Croatia

The Croatian TSO (HOPS) shares national borders with Serbia, Hungary, Bosnia and Herzegovina and
Slovenia. The respective borders and directions of possible power exchanges are:

Border Export (from Croatia) Import (to Croatia)
Croatia/Slovenia HR>SI SI>HR
Croatia/Hungary HR>HU HU>HR
Croatia/Serbia HR>RS RS>HR
Croatia/Bosnia and Herzegovina HR>BA BA>HR

The indicative annual NTC value for the Croatian/Bosnian border was set to 400 MW for both directions over
the considered time frame.
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The indicative annual NTC value for the Croatian/Serbian border was set to 100 MW in the observed time
frame for the Croatia to Serbia direction, and 200 MW in 2012, 150 MW in 2013 and 100 MW in 2014 for the
Serbia to Croatia direction.

Table 3.4 Indicative annual NTC values for Croatian borders (January)

YEAR/BORDER HR>BA | BA>HR | HR>RS | RS>HR | HR>HU | HU>HR | HR>SI | SI>HR
2012 400 400 100 200 600 700 600 800
2013 400 400 100 150 600 700 600 800
2014 400 400 100 100 600 700 600 800
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Figure 3.8 Indicative annual NTC values for Croatia (2012-2014)

The indicative annual NTC value for the Croatian/Hungarian border was set to 600 MW for direction from the
Croatia to Hungary and 700 MW for the opposite direction, over the considered time frame.

Month-ahead NTC values for January 2014 were set to:

Croatia/BiH border
Croatia/Hungary border

Croatia/Serbia border
Croatia/Slovenia border

700 MW (for both directions)

700 MW — 1200 MW (for HR to HU direction) and 600 MW — 1000 MW (for
HU to HR direction)

600 MW (for both directions)

1200 MW (for HR to SI direction) and 950 MW (for SI to HR direction)

Day-ahead NTC values in January 2014 were set to:

Croatia/BiH border
Croatia/Hungary border
Croatia/Serbia border
Croatia/Slovenia border

700 MW (for both directions)

1000 MW (for HR to HU direction) and 1200 MW (for HU to HR direction)
600 MW (for both directions)

1350 MW (for HR to SI direction) and 1150 MW (for SI to HR direction)
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Figure 3.9 Graphical representation of the indicative annual NTC values for Croatia

3.5 Macedonia

The Macedonian TSO (MEPSO) shares national borders with Kosovo, Bulgaria, Greece and Albania. There is
no direct transmission line between Macedonia and Albania, so respective borders and directions of possible

power exchanges are:

Export (from Macedonia)

Import (to Macedonia)

Border

Macedonia/Kosovo MK>RS
Macedonia/Bulgaria MK>BG
Macedonia/Greece MK>GR

RS>MK
BG>MK
GR>MK
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Table 3.5 Indicative annual NTC values for Macedonian borders (January)

YEAR/BORDER | MK>BG | BG>MK | MK>RS | RS>MK | MK>GR | GR>MK
2012 NA NA 250 250 150 300
2013 NA NA 200 300 200 300
2014 NA NA 100 150 250 350
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Figure 3.10 Indicative annual NTC values for Macedonia (2012-2014)

The indicative annual NTC value for the Macedonian/Kosovan border was set to 250 MW for both directions in
2012, 200 MW (MK to RS direction) and 300 MW (RS to Macedonia direction) in 2013, and 100 MW (MK to RS
direction) and 150 MW (RS to Macedonia direction) in 2014.

The indicative annual NTC value for the Macedonian/Greek border was set to 150 MW for the MK to GR
direction and 300 MW for the GR to MK direction in 2012, 200 MW (MK to GR direction) and 300 MW (Greece
to Macedonia direction) in 2013, 250 MW (MK to GR direction) and 350 MW (GR to Macedonia direction) in

2014.

The indicative annual NTC values for the Macedonian/Bulgarian border, as well as month-ahead values for all
Macedonian borders, were not published by ENTSO-E.

Day-ahead NTC values in January 2014 were set to:

Macedonia/Bulgaria border
Macedonia/Greece border
Macedonia/Kosovo border

50 MW (for MK to BG direction) and 150 MW (for BG to MK direction)
170 MW (for MK to GR direction) and 350 MW (for GR to MK direction)
250 MW (for MK to RS direction) and 700 MW (for RS to MK direction)
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Figure 3.11 Graphical representation of the indicative annual NTC values for Macedonia

3.6 Montenegro

The Montenegrin TSO (CGES) shares national borders with Kosovo, Serbia, Boshia and Herzegovina and
Albania. The respective borders and directions of possible power exchanges are:
Border

Export (from Montenegro) Import (to Montenegro)

Montenegro/Kosovo & Serbia ME>RS RS>ME
Montenegro/BiH ME>BA BA>ME
Montenegro/Albania ME>AL AL>ME
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Table 3.6 Indicative annual NTC values for Montenegrin borders (January)

YEAR/BORDER ME>AL AL>ME ME>BA BA>ME ME>RS RS>ME
2012 NA NA NA NA 400 300
2013 NA NA 200 200 300 250
2014 NA NA 200 200 200 200
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Figure 3.12 Indicative annual NTC values for Montenegro (2012-2014)
The indicative annual NTC value for the Montenegrin/Kosovan and Serbian border was set to 400 MW for the
Montenegro to Kosovo and Serbia direction and 300 MW for the opposite direction in 2012, 300 MW (ME to
RS direction) and 250 MW (RS to Montenegro direction) in 2013, and 200 MW for both directions in 2014.

The indicative annual NTC value for the Montenegrin/Bosnian and Herzegovinian border was set to 200 MW
for both directions in 2013 and 2014

The indicative annual NTC values for the Montenegrin/Albanian border, as well as month-ahead values for all
Montenegrin borders, were not published by ENTSO-E.

Day-ahead NTC values in January 2014 were set to:

Montenegro/BiH border 400 MW (for ME to BA direction) and 500 MW (for BA to ME direction)
Montenegro/Serbia & Kosovo border 600 MW (for ME to RS direction) and 700 MW (for RS to ME direction)
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Figure 3.13 Graphical representation of the indicative annual NTC values for Montenegro

3.7 Romania

The Romanian TSO (Transelectrica) shares national borders with Serbia, Hungary, Ukraine, Moldova and
Bulgaria. Since Moldova is operating in another synchronous zone, respective borders and directions of
possible power exchanges are:

Border Export (from Romania) Import (to Romania)
Romania/Ukraine RO>UA UA>RO
Romania/Hungary RO>HU HU>RO
Romania/Serbia RO>RS RS>RO
Romania/Bulgaria RO>BG BG>RO

The indicative annual NTC value for the Romanian/Hungarian border was set to 200 MW for the direction
from Romania to Hungary and 150 MW for the opposite direction in 2012 and 2014, and 250 MW for both
directions in 2014.

The indicative annual NTC value for the Romanian/Serbian border was set to 250 MW for the direction from
Romania to Serbia and 100 MW for the opposite direction in 2012, 250 MW for direction from Romania to
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Serbia and 150 MW for the opposite direction in 2013, 150 MW and 100 MW for directions RO to RS and RS
to RO respectively in 2014.

Table 3.7 Indicative annual NTC values for Romanian borders (January)

YEAR/BORDER RO>RS RS>RO | RO>HU | HU>RO | RO>BG | BG>RO | RO>UA | UA>RO
2012 250 100 200 150 NA NA NA NA
2013 250 150 200 150 NA NA NA NA
2014 150 100 250 250 NA NA NA NA
1600 o NTC (MW)
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Figure 3.14 Indicative annual NTC values for Romania (2012-2014)

The indicative annual NTC values for the Romanian/Bulgarian and the Romanian/Ukraine border were not
published by the ENTSO-E.

The month-ahead NTC values were also not published by the ENTSO-E.

The day-ahead NTC values in January 2014 were published for the Romania/Serbian border only, and set to
600 MW for the Romania to Serbia direction and 300 MW for the Serbia to Romania direction.

Transelectrica remark:

Romania seasonal and monthly NTCs vary from winter to summer due to:

- seasonal changes of protection settings in neighbor TN;

- increased maintenance scheduling in summer;

- seasonal evolution of deficit in some significant internal areas; seasonal evolution of partners exchanges,
etc.

Please note that the SEE indicative yearly values were defined based on minimum values from the monthly
firm NTC values in the previous year, so they indicate the reliable values in the next year for any maintenance
schedules (not the maximum or average yearly values). Firm monthly NTC profiles, computed using monthly
models (with resolution down to day and intra-month updating), are generally significantly higher.
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Figure 3.15 Graphical representation of the indicative annual NTC values for Romania
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3.8 Serbia & Kosovo

The Serbian TSO (EMS) and the Kosovo TSO (KOSTT) share national borders with Albania, Bosnia and
Herzegovina, Croatia, Hungary, Romania, Bulgaria, Macedonia and Montenegro. The respective borders and
directions of possible power exchanges are:

Border Export (from Serbia&Kosovo) Import (to Serbia&Kosovo)
Serbia /Croatia RS>HR HR>RS
Serbia /Hungary RS>HU HU>RS
Serbia /Romania RS>RO RO>RS
Serbia /Bulgaria RS>BG BG>RS
Kosovo/Macedonia RS>MK MK>RS
Serbia & Kosovo/Montenegro RS>ME ME>RS
Kosovo/Albania RS>AL AL>RS
Serbia/Bosnia and Herzegovina RS>BA BA>RS

The indicative annual NTC value for the Kosovon/Albanian border for the direction from Kosovo to Albania
was set to 100 MW in 2012, 210 MW in 2013 and 50 MW for 2014. For the opposite direction (from Albania to
Kosovo), annual indicative NTC values were defined to be 210 MW in 2012, 150 MW in 2013 and 50 MW in
2014.

The indicative annual NTC values for the Serbian & Kosovan/Montenegrin border have gradually decreased for
the Serbia & Kosovo direction to Montenegro, from 300 MW in 2012, 250 MW in 2013 to 200 MW in 2014.
The same is true for the Montenegro to Serbia & Kosovo direction, where the NTC values have decreased
from 400 MW in 2012 to 200 MW in 2014.

Table 3.8 Indicative annual NTC values (MW) for Serbia&Kosovo borders (January)

YEAR/BORDER RS>AL AL>RS | RS>ME | ME>RS | RS>BA | BA>RS | RS>BG | BG>RS
2012 100 210 300 400 200 400 100 200
2013 210 150 250 300 150 300 150 200
2014 50 50 200 200 100 100 150 200

YEAR/BORDER HR>RS | RS>HR | RS>MK | MK>RS | RS>RO | RO>RS | RS>HU | HU>RS
2012 100 200 250 250 100 250 600 200
2013 100 150 300 200 150 250 700 200
2014 100 100 150 100 100 150 300 300

For Serbian/Bosnian and Herzegovinian border, indicative annual NTC values were set to 200 MW, 150 MW
and 100 MW in observed time frame for the direction from Serbia to Bosnia and Herzegovina, and 400 MW,
300 MW and 100 MW for the opposite direction.

The indicative annual NTC values for the Serbian/Bulgarian border were set to 200 MW over considered time
period for direction to Serbia. For the opposite direction, the NTC values were set to 100 MW in 2012 and 150
MW in 2013 and 2014.

Considering the Serbian/Croatian border, the NTC values the for direction to Croatia were set to 100 MW over
the observed time period, while for the opposite direction, these values have gradually decreased from 200
MW in 2012 to 100 MW in 2014.

The net transfer capacities of 250 MW, 300 MW and 150 MW were defined for the Kosovan/Macedonian
border for the direction to Macedonia and 250 MW, 200 MW and 100 MW for the direction to Kosovo.
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The indicative NTC values for the Serbia/Romanian border were also limited to the maximum value of 250
MW (Romania to Serbia direction) in 2012 and 2013 but decreased to 150 MW in 2014, while for the opposite
direction these values were set to 100 MW (2012 and 2014) and 150 MW (2013).

Observing the Serbia/Hungarian border, indicative NTC values were set to 600 MW in 2012, 700 MW in 2013
and 300 MW in 2014 for the direction from Serbia to Hungary and 200 MW (2012 and 2013) to 300 MW for
the direction from Hungary to Serbia.
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Figure 3.16 Indicative annual NTC values for Serbia & Kosovo (2012-2014)

The month-ahead NTC values are published for some Serbia & Kosovo borders and these values are
significantly higher than the indicative annual values (referring to December 2013 and January 2014):

RS/BiH border 600 MW (for both directions)

RS/HR border 500 MW - 600 MW (for both directions)

RS/HU border 700 MW to 1000 MW (for Hungary to Serbia direction) and 800 MW —
1000 MW (for Serbia to Hungary direction)

RS/AL border 250 MW (for both directions)

RS/MK border 250 MW (for MK to RS direction) and 600 MW (for RS to MK direction)

Day-ahead NTC values in January 2014 were also published for all Serbia & Kosovo borders:

Table 3.9 Day-ahead NTC values (MW) for Serbia & Kosovo borders (January 8, 2014, Wednesday)

BORDER RS>AL AL>RS RS>ME ME>RS RS>BA BA>RS | RS>BG | BG>RS
NTC (MW) 250 250 700 600 600 600 200 250
BORDER HR>RS RS>HR | RS>MK MK>RS RS>RO RO>RS | RS>HU | HU>RS
NTC (MW) 600 600 700 250 300 600 800 700
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Figure 3.17 Graphical representation of the indicative annual NTC values for Serbia&Kosovo

Slovenia

The Slovenian TSO (ELES) shares national borders with Croatia, Hungary, Austria and Italy. There is no
electrical connection between Slovenia and Hungary, so respective borders and directions of possible power
exchanges are:

Border Export (from Slovenia) Import (to Slovenia)
Slovenia/Croatia SI>HR HR>SI
Slovenia/Austria SI>AT AT>SI
Slovenia/Italy SI>I I>SI
Table 3.10 Indicative annual NTC values for Slovenian borders (January)
YEAR/BORDER SI>AT AT>SI SI>HR HR>SI SI>IT IT>SI
2012 950 950 800 600 81 120
2013 950 950 800 600 79 120
2014 950 950 800 600 87 620

The indicative annual NTC value for the Slovenian/Austrian border was set to 950 MW for both directions in
observed time frame.

The indicative annual NTC values for the Slovenian/Croatian border was set to be 800 MW for the Slovenia to
Croatia direction, and 600 MW for the opposite direction.
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The indicative annual NTC values for the Slovenian/Italian border were around 80 MW for the Slovenia to Italy
direction, and 120 MW to 620 MW for the Italy to Slovenia direction. This is the only border in the region
where load flows may be controlled by phase-shift transformers in Divaca (Slovenia) and Padriciano (Italy).

The month-ahead and day-ahead NTC values in January 2014 were similar to indicative annual NTC values for
borders to Austria and Croatia, while the NTC values related to Italian border were increased up to 520 MW
for Slovenia to Italy direction (month-ahead), and very variable on a daily level.
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Figure 3.18 Indicative annual NTC values for Slovenia (2012-2014)
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Figure 3.19 Graphical representation of the indicative annual NTC values for Slovenia
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4. REGIONAL TRANSMISSION NETWORK MODEL

The network topology and operational conditions assumed in the model used to conduct this study
correspond to the actual situation in the SEE network on January 14, 2012, at 12:40 pm. The model was
prepared by the EKC — Belgrade in the PSS/E format. It was later used as the base case model for the NTC
value calculations.

The PSS/E model of the SEE transmission network includes complete representation of 400 kV, 220 kV, 150
kV and 110 kV networks of:

Observed countries
Albania,

Bosnia and Herzegovina,
Bulgaria,

Croatia,

Macedonia,

Montenegro,

Romania,

Serbia and Kosovo (one area at the model with two separate zones),
Slovenia,

Turkey.

Surrounding countries
Greece,

Western Ukraine,
Hungary,

Austria, and

Italy.

The model is prepared, according to SECI standards previously used for short-term and long-term planning
model preparation, with power plants modeled as groups of generators and unit transformers, and load
modeled on 110 kV (150 kV) busbars.

The total load of observed countries in the model is around 57 GW (with Turkey) or 26 GW (without Turkey).
Total generation was modeled to 56 GW within observed countries (including Turkey) or 25 GW (without
Turkey), meaning that the observed region is importing around 2 GW.

Individual system loads vary from 0,5 GW (Montenegro) to 6,2 GW (Romania) and 20 GW (Turkey). The
generation capacity of the region also varies between 0,25 GW (Montenegro) to 6,4 GW (Romania) and 31
GW (Turkey).

Within the model, the importing countries are Albania (imports 483 MW), Bosnia and Herzegovina (30 MW),
Croatia (918 MW), Macedonia (335 MW), Montenegro (296 MW), Serbia and Kosovo (554 MW) and Slovenia
(81 MW).

Exporting countries are Bulgaria (exports 846 MW), Romania (113 MW) and Turkey (81 MW).

The operational conditions and network element loadings in the base case (interconnection lines, internal
networks) are presented for each SEE country in the following chapters. The presentation of individual
countries” 400 kV and 220 kV interconnection lines is also given, along with their base case loading and
modeled ratings. Finally, the comparison between individual interconnection line ratings and indicative annual
NTC values is given.
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Figure 4.1 Power balance for the SEE region at the base case model in 2012
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Figure 4.2 Loads, generation and net interchanges of observed countries at the SEE PSS/E model for January

2012
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4.1 Albania

The Albanian power system is modeled with the following operational conditions:

Generation: 672,6 MW

Load: 1115,4 MW
Losses: 36,9 MW

Net interchange: -483 MW (import)

Important parameters for the TTC values calculation are:

AE e = 173 MW
(possible generation increase up to P, of all modeled generators which are in operation)

In order to perform the NTC calculations for 2012 according to the ENTSO-E methodology possible generation shift in
Albania was increased up to 780 MW at the model.

MAX (AEma, ") = 2377,6 MW
(possible generation increase up to P, of all modeled generators)

AEqa =210,6 MW
(possible generation decrease up to P, of all modeled generators which are in operation)

MAX (AEqex ) = 1964,8 MW
(possible generation decrease up to P, of all modeled generators)

In the base case, loadings of all network elements are within acceptable limits. Security criterion N-1 is not
fulfilled in the base case for the Albanian network. The critical contingences comprise of some transformers at
lines 220/110 kV, lines 220 kV and 110 kV. All critical lines are located in the Albanian internal network.

L-mm CONTINGENCY EVENTS ————————— FE———— OVERLOCADETD LINES ————— >  <— MVA(MW)FLOW -»
T MULTI-SECTICN LINE GROUPINGS —----—-————-—- ¥ e FROM < TC »CKT PRE-CNT ©POST-CNT RATING PERCENT
CNTINGENCY SINGLE 102010-105080-104081(1)
OPEN LINE FRCM BUS 102010 [AVDEJAZ 220.00] TO BUS 105080 [AVDEJS51 110.00] TC BUS 104081 [AVDEJS_1 10.000] CET 1
10Z2010*AVDEJARZ 220.00 3WNDIR AT-V.DEJR WHD 1 2 54.8 120.5 1z0.0 101.2
CNTINGENCY SINGLE 102010-105085-104082(2)
OPEN LINE FRCM BUS 102010 [AVDEJAZ 220.00] TO BUS 105085 [AVDEJS5Z 110.00] TC BUS 104082 [AVDEJS_2 10.000] CET 2
10Z2010*AVDEJARZ 220.00 3WNDIR AT-V.DEJR WHD 1 1 58.1 115.3 1z0.0 100.2
CNTINGENCY SINGLE 102045-102075(3)
OPEN LINE FRCM BUS 102045 [ATIRAZZ 220.00] TO BUS 102075 [ARRAZHZ 2z0.00] CET 3
102047 ASHRRRZ 220.00 105272*ASHRRRS 110.00 1 83.4 105.2 100.0 120.3
102050 AELBS1Z 220_.00 10Z035+AFIER Z 2z0.00 1 118.7 2Zz.0 2853 4 102 .7
105272 ASHRRRS 110.00 105275*ARRRZBS 110.00 1 18.8 101.0 73.0 173.4
CNTINGENCY SINGLE 102050-10Z035(1)
OPEN LINE FROM BUS 102050 [RELBS1Z 220.00] TO BUS 102085 [AFIER Z 20.00] CET 1

2
102045 ATIRRZZ 220.00 10Z2075*ARRRZHZ 220.00 3 202.4 31B.8 263.4 125.8

CNTINGENCY SINGLE 105080-105070(1)

OPEN LINE FROM BUS 105080 [AVDEJS51 110.00] TO BUS 105070 [AVDVJITS 110.00] CET 1
102010%“AVDEJAZ 220.00 3WNMDIR AT-V.DEJR WHD 1 2 54.8 120.5 1z20.0 101.2
CNTINGENCY SINGLE 105085-105105(1)

OPEN LINE FROM BUS 105085 [RVDEJSS5Z 110.00] TO BUS 105105 [AKOSMAS 110.00] CET 1
102010%“AVDEJAZ 220.00 3WNMDIR AT-V.DEJR WHD 1 1 58.1 113.¢ 1z20.0 100.4
CNTINGENCY SINGLE 105240-105270(1)

OPEN LINE FROM BUS 105240 [RKARSHIS1 110.00] TO BUS 105270 [ATIRAZS 110.00] CET 1
102040*ATIRRLZ 220.00 3WNMDTR AT-TIRANZ]1 WHD 1 1 B4.0 121.1 1z20.0 107.5
102040*ATIRRLZ 220.00 3WNDTIR AT-TIRZNA1I WND 1 Z B84.0 1z1.1 1z0.0 107.5
ONTINGENCY SINGLE 105Z85-105Z70(1)

OPEN LINE FROM BUS 1052685 [ASELITS 110.00] TO BUS 105270 [ATIRAZS 110.00] CET 1
105285*A5ELITS 110.00 10527Z ASHARRS 110.00 1 56.1 32.4 84.8 117.8
ONTINGENCY SINGLE 105275-105Z50(1)

OPEN LINE FROM BUS 105275 [RRRRIBS 110.00] TO BUS 105230 [ASHEZITS 110.00] CET 1
105275 RRRRIBS 110.00 105230*ASHEKEZTS 110.00 2 48.2 85.3 73.0 1zz.0
ONTINGENCY SINGLE 105275-105Z380(2)

OPEN LINE FROM BUS 105275 [RRRRIBS 110.00] TO BUS 105230 [ASHEZITS 110.00] CET 2
105275 RRRRIBS 110.00 105230*ASHEKEZTS 110.00 1 35.3 85.3 73.0 1zz.0
ONTINCENCY SINGLE 105405-107350-108071(2)

OPEN LINE FROM BUS 105405 [AMARINS 110.00] TO BUS 107350 [AMARIND 35.000] TC BUS 108071 [AMARIN €.3000] CET 2
105405*AMARING 110.00 3WNMDTIR TR-MARINEZ WND 1 1 5.2 10.4 7.5 143.2
ONTINCENCY SINGLE 105405-107350-108071(1)
OPEN LINE FROM BUS 105405 [AMARINS 110.00] TO BUS 107350 [AMARIND 35.000] TC BUS 108071 [AMARIN €.3000] CET 1

105405*AMARING 110.00 3WNDTIR TR-MARINEZ WND 1 Z 5.2 10.4 7.5 143.5

Figure 4.3 Base case overloading due to security criterion N-1 in the Albanian transmission network
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The following figure presents the Albanian interconnection lines (400 kV — red, 220 kV — black) loadings
(MW/Mvar) and the percentage of loading compared to a line rating. Interconnection lines are loaded in the

base case at less than 21 % of their thermal ratings.
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Figure 4.4 Albanian interconnection lines loading and percentage of loading in the base case

Currently, the Albanian transmission network is interconnected with neighboring power systems by two 400
kV and two 220 kV lines. The sum of their thermal ratings is 3304 MVA (around 3100 MW). Maximum

transmission capacities over Albanian borders are:

Number of 220 kV lines Total ratings (MVA / MW)

Border Number of 400 kV lines

Albania/Montenegro 1 1 1628 / 1547
Albania/Kosovo 0 1 325/ 309
Albania/Greece 1 0 1350 / 1283
TOTAL 2 2 3303/ 3139

The theoretical limit of possible power exchanges over one border is the sum of all interconnection line ratings
between two countries. Real NTC values will always be lower than the theoretical limit due to inequalities of
interconnection line loadings (two lines cannot be loaded exactly on their thermal limit), N-1 security criterion

and internal network overloading.

Table 4.1 Percentage of indicative annual NTC values for Albanian borders and total ratings of interconnection
lines over these borders

NTC / THEORETICAL LIMIT (%) AL>GR | GR>AL | AL>RS | RS>AL | AL>ME | ME>AL
2012 19 19 68 32 NA NA
2013 19 19 49 68 NA NA

2014 | 19 [ 19 [ 16 [ 16 | NA | NA |

MEPSO remark:
Interconnection can not be loaded up to 100% of thermal rating. More relevant is to see comparison of real cross-

border flows and declared NTCs.
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Comparing Albanian interconnection lines ratings and the declared indicative annual NTC values in 2012 -
2014, one may notice that interconnection capacities at the Albanian/Greek border could be better employed,
while interconnection capacity at the Albanian/Kosovan border could be used more significantly in 2012 and
2013, but poorly in 2014.
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Figure 4.5 Indicative annual NTC values for time period 2012-2014 and theoretical limits for Albania

4.2 Bosnia and Herzegovina

The Bosnian power system is modeled with the following operational conditions:

Generation: 1680,1 MW
Load: 1670,5 MW
Losses: 39,6 MW

Net interchange: -30,1 MW (import)
Important parameters for the TTC values calculation are:

AE " = 449,2 MW
(possible generation increase up to P, of all modeled generators which are in operation)

In order to perform the NTC calculations for 2015 according to the ENTSO-E methodology possible generation shift in BiH
was increased up to 927 MW at the model.

MAX (AEmax ") = 927 MW
(possible generation increase up to P, of all modeled generators)

AEna = 385,1 MW
(possible generation decrease up to P, of all modeled generators which are in operation)

MAX (AEnay ) = 1931,1 MW
(possible generation decrease up to P, of all modeled generators)
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In the base case, loadings of all network elements are within acceptable limits. Security criterion N-1 is
fulfilled in the base case for the Bosnian network.

The following figure presents the Bosnian and Herzegovinian interconnection line (400 kV — red, 220 kV —
black) loadings (MW/Mvar) and the percentage of loading compared to a line rating. The interconnection

lines are loaded in the base case at less than 39 % of their thermal ratings.
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Figure 4.6 Bosnian interconnection lines loading and percentage of loading in the base case

Currently, the Bosnian transmission network is interconnected with neighboring power systems by four 400 kV
lines and ten 220 kV lines. The sum of their thermal ratings is 9652 MVA (around 9200 MW). The maximum
transmission capacities over BiH borders are:

Border Number of 400 kV lines Number of 220 kV lines Total ratings (MVA / MW)
BiH/Montenegro 1 2 2845 / 2703
BiH/Serbia 1 1 1646 / 1564
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BiH/Croatia 2
TOTAL 4

7
10

5161 / 4903
9652 / 9170

The theoretical limit of possible power exchanges over one border is the sum of all interconnection line ratings
between two countries. Real NTC values will always be lower than theoretical limits due to inequalities of
interconnection line loadings (two lines cannot be loaded exactly on their thermal limit), N-1 security criterion

and internal network overloading.

Table 4.2 Percentage of indicative annual NTC values for Bosnian borders and total ratings of interconnection

lines over these borders

I(‘o-/l;(; Jatalacliigpleaislatar BA>RS | RS>BA | BA>HR | HR>BA | BA>ME | ME>BA
2012 6 6 8 8 7 7
2013 19 10 8 8 7 7
2014 6 6 8 8 7 7

Comparing Bosnian interconnection line ratings and declared indicative NTC values in 2012 — 2014, one may
notice that the interconnection capacities at all Bosnia and Herzegovina borders could be better employed, up
to 8 % of theoretical limits in 2012 were declared, 19 % in 2013 and 8 % only in 2014.
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Figure 4.7 Indicative annual NTC values for time period 2012-2014 and theoretical limits for Bosnia and

4.3 Bulgaria

Herzegovina

The Bulgarian power system is modeled with the following operational conditions:

Generation:
Load:
Losses:

Net interchange: 846,1 MW (export)

6372,6 MW
5393,0 MW
116,7 MW

Important parameters for the TTC values calculation are:
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AEq " = 1035,4 MW

(possible generation increase up to Py, Of all modeled generators which are in operation)

MAX (AEmay ') = 3669,2 MW
(possible generation increase up to Py, Of all modeled generators)

AEqa = 3238,6 MW

(possible generation decrease up to P, of all modeled generators which are in operation)

MAX (AEnmsy) = 9469,5 MW

(possible generation decrease up to P, of all modeled generators)

In the base case, loadings of all network elements are within acceptable limits, except the following 110 kV

line:
X FROM BUS —-—-—=—————-— X X===—————— TO BUS —-—=—=—==——=———— X

BUS# X-- NAME --X BASKV AREA BUS# X-- NAME --X BASKV AREA CKT LOADING RATING PERCENT
146265 VMIRKOS 110.00* 14 146380 VO MIRSMT  110.00 14 1 52.3 49.9 104.8

The security criterion N-1 is not fulfilled in the base case for the Bulgarian network. The critical contingences
comprise of some 400 kV and 110 kV lines. All critical contingences and critical lines are located in the

Bulgarian internal network.

Lo CONTINGENCY EVENTS ——————————- FLm—m OVERLOAZDETD LINES -————----= > <- MVR(MW)FLOW ->
mmm MULTI-SECTICN LINE GROUPINGS > = FROM > = TO >CET PRE-CNT DPOST-CNT RATING PERCENT
BASE CASE
BASE CASE
1468285*VMIRECS 110.00 148380 VO_MIRSMT 110.00 1 55.8 55.8 45.9 104.8
ONTINGCENCY SINGLE 141000-143010(N0)
CPEN LINE FROM BUS 141000 [VREC 41 400.00] TC BUS 143010 [VEOZL_NO 24.000] CET MO
{BUS MISMATCH (MVR): 75.251 SY¥STEM MISMATCH (MVA): 281.94 Iteration limit exceeded) *** NOT CONVERGED +++

OPEN LINE FROM BUS 141000
(BUS MISMATCH (MVR): 758

[VREC_41

-251

CPEN LINE FROM BUS 141045 [VMAIZ1l

CPEN LINE FROM BUS 141065 [VMAIZEl

CPEN LINE FROM BUS 145070 [VARPEZS

CPEN LINE FROM BUS 145530 [VDOBRIS

ODEN LINE FROM BUS 145820 [VG _TOSS

CPEN LINE FROM BUS 148335 [VO_PEUS

CPEN LINE FROM BUS 14&835 [VSHABLS

400.00] TO BUS 14501% [VEOZIL_ N9
SY¥STEM MISMATCH (MVR):

400.00] TO BUS 1410685 [VMRIZ&1l

110.

-00]

-001

oo

-00]

-001

-00]

TC BUS

TG BUS

TC BUS

TO BUS

IO BUS

TC BUS

3

143038

148335

145880

1473215

146385

147315

Iteraticn

Z4_000] CET NS

ONTINGENCY SINGLE

1.54 limit exceeded) *** NOT CONVERGED *++*
ONTINGENCY SINGLE
400.00] CET 1
141045 VMRIZ11l 400.00 141080*VMAIZS1 400.00 1 314.3 €838.2
ONTINGENCY SINGLE
[VMAIZ1TE 20.000] CET Ts
141045 VMAIZ11 400.00 141080*VMATIZS1 400.00 1 314.3 €38.2
ONTINGENCY SINGLE
[VC_FEUS 110.00]1 CET 1
1480280+VERUMOS 110.00 148385 VSTELRS 110.00 1 41.8 85.8
ONTINGENCY SINGLE
[VE_TO55 110.00] CET 1
145535 VDOBRUS 110.00 147355*VVN_5ES 110.00 1 82.3 107.8
ONTINGENCY SINGLE