BLACK SEA REGIONAL TRANSMISSION PLANNING PROJECT 
   Terms of Reference 
Study
Generation surplus projections in Black Sea region and electricity market scenarios in the period 2009 – 2020 


Background

Currently the Black Sea region comprises three network areas:

- Armenia, Georgia, Moldova, Ukraine and Russia as members of the IPS/UPS system
- Bulgaria and Romania as members of ENTSO - E (UCTE) system 

- and Turkey which is ready for integration with ENTSO - E (UCTE) system 

all with the orientation to operate in common synchronous operation. 

The Black Sea Regional Transmission Planning Project was established in 2004 to foster regional cooperation in transmission planning and analysis. As a result of regional cooperation, transmission planning model for the Black Sea region was established using the common PSS/E format which was used to perform certain regional transmission planning studies. In these studies it is recognized that emerging electricity markets in the Energy Community of Southeast Europe and increasing demand in Central & Eastern Europe may present opportunities for increasing electricity exports from the Black Sea region. 

The evacuations of the possible generation surplus prospectively located in Black Sea region and the trading of electricity with neighbouring markets in Southeast Europe and the ENTSO - E system on an open market environment over the existing/planned transmission interconnections requires a comprehensive and quantitative analysis:
- Information and data from the region regarding future load and generation pattern as well as    perspectives of Black Sea national markets establishment
- Analysis and assessment of the impact of the foreseen transmission network developments in Black Sea in relation to opportunities for expanded electricity trade 

Objective

The main aim of the study is to analyse different scenarios of generation surplus in Black Sea region and features of electricity market development, as well as to analyse the Black Sea transmission network planned development in the period under analysis. This analysis may assist the International Financial Institutions -IFIs (WB, EBRD, EIB...), USAID and other donors or investors insight in future market activities.

Scope of work
Project is devided into two phases:

Phase I

1. Review of electricity balance in the past period
Review data on the electricity consumption, pumping and production in the countries/region in the past period. The demand side review should include: 

-
realized consumption in period 2005-2008 (2009 also where available)

The supply side review should include: 

-
realized production in period 2005-2008 (2009 also where available)

-
installed capacities in 2009, with plant types (per fuel type)

The electricity exchanges review in period 2005-2008 (2009 also where available) should include: 

· level and patterns of electricity cross-border exchanges between Black Sea countries, per typical hours [MW] and yearly [GWh]

2. Generation expansion plans/demand forecast per Black Sea power system and surplus capabilities

Based on the generation development and expansion plans for the concerned systems and other available reports, to evaluate:

-
the likely production from existing generating plants for the years 2015 and 2020, as installed capacity and available capacity (generally different in cases of e.g. fuel/water shortage, if infrastructural congestion limits production, firm statistical unavailability of units for maintenance programs or outages) 

-
review on renewables development in countries in the region (investigation if existing infrastructure limits production level and weather planed network reinforcements satisfy forecasted level of production) 

-
the long-term load forecasts for electric power systems in Black Sea separately and for the whole region, both on a Winter and Summer typical hours load basis and on an annual energy consumption one

-
the surplus capability analysis per country based on the margin between typical hours load and available capacity values 
-
The most updated information is to be provided by the participating TSOs, but also data from generation companies, traders, national regulators, past studies or other applicable stakeholders will be considered and examined.
-
Individual countries within the Black Sea region may become net power importers or net power exporters in the future. The assessment of the generation surplus (based on generation availability and demand forecast) and electricity prices projections in target years will be performed using three scenarios of development:

a) Pessimistic Scenario - considering a very conservative approach on hypotheses for the study

b) Realistic Scenario    -
considering a rather reasonable set of hypotheses for the study

c) Optimistic Scenario  -
considering an optimistic set of hypotheses for the study 
Different scenarios will be defined based on TSOs representative’s knowledge and available development plans in each country. 

3. Assessment and evolution of transfer capacities and congestion location
It implies:

-
to review, where applicable, the existing transfer capacities between power systems on 2010, Winter and Summer peak period, in terms of Total and Net Transfer Capacities (TTC and NTC -as a transaction-based constraints) as currently the most common allocation procedure in the ENTSO - E.

-
to analyse and assess the impact of the foreseen transmission network developments in Black Sea (list of lines is to be specified by the participating TSOs) on TTC/NTC values, reporting also the critical grid element overloaded and related tripping event, with reference to the two target years:

o
2015, Winter and Summer peak periods, realistic
o
2020, Winter and Summer peak periods, realistic
Phase II
4. Optimal regional generation pattern and electricity prices estimation

It implies:

-
analysis of optimal power flow, i.e. optimal regional generation pattern for Winter/Summer typical hours for the years 2015 and 2020, based on variable power plant operation costs and cross-border limitations (which are based on the results from following point 3)

-
estimation of electricity prices for Winter/Summer typical hours for the years 2015 and 2020, based on the optimal generation pattern results and consequent weighted average production price per each country. Simplified pan-regional electricity market model will be considered, without assessing the possible demand-side diversifications related to the price formation. 

5. Summary

The summary of conclusions reached within previous analyses will be compiled in a condensed way, identifying needs and opportunities for facilitating electricity exchanges between Black Sea countries. 

Data, Modelling, Scenarios
The most updated information is to be provided by the participating TSOs, but also data from generation companies, traders, national regulators, past studies or other applicable stakeholders will be considered and examined.
Individual countries within the Black Sea region may become net power importers or net power exporters in the future. The assessment of the generation surplus (based on generation availability and demand forecast) and electricity prices projections in target years will be performed using three scenarios of development:

a) Pessimistic Scenario - considering a very conservative approach on hypotheses for the study

b) Realistic Scenario    -
considering a rather reasonable set of hypotheses for the study

c) Optimistic Scenario  -
considering an optimistic set of hypotheses for the study 
Different scenarios will be defined based on TSOs representative’s knowledge and available development plans in each country. 

PSS/E RTSM (Regional Transmission System Model) which was created by Black Sea Project Group on the Regional Transmission System Planning, sponsored by USAID, has to be used for analyses. Power systems modelled are the ones from Armenia, Bulgaria, Georgia, Moldova, Romania, Russia (part), Turkey and Ukraine (also Azerbaijan as non-participating but with strong influence will be completely modelled). Electric power systems in the Black Sea region should be modelled with their complete transmission networks 750 kV, 500 kV, 400 kV, 330 kV, 220 kV, 150 kV and 110 kV voltage levels. Network equivalents of neighbouring countries (e.g. Byelorussia or Iran) and the rest of ENTSO - E are to be used in model. 
Study Contents

1. Introduction
2. Analyses

2.0. Methodical approach
2.1. Review of electricity balance in the past period
2.2. Load, Generation and surplus/deficit analysis 

2.3. Assessment and evolution of transfer capacities and congestion location 

2.4. Optimal regional generation pattern and electricity prices estimation 

2.5. Summary 

3. References
Time schedule

Final Report has to be delivered XX months upon power system model finalization and the Contract signing.
Used software
Version 1: PSS/E for Load Flow and OPF, and additional price-related analyses in Excel
Version 2: PSS/E for Load Flow and OPF, and additional price-related analyses in GTmax
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