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Report of the 

Black Sea Regional Transmission Planning Project Meeting
Tbilisi, Georgia
December 5-6, 2007
Georgia State Electrosystem (GSE) hosted a meeting of members of the Working Group and Steering Committee of the Black Sea Regional Transmission Planning Project in Tbilisi, Georgia from December 5-6, 2007.  Participants included senior representatives of the High Voltage Network (Armenia); Armenia Energy Institute; Electricity System Operator (Bulgaria); GSE (Georgia); System Operator – Central Dispatch Administration Of The Unified Energy System Of Russia SO-CDU Of Russia; NPGC Transelectrica (Romania); Turkish Electricity Corporation (TEIAS); National Power Company Ukrenergo (Ukraine); Energy Coordination Center of Belgrade (EKC); Union for the Coordination of the Transport of Electricity (UCTE); KFW; United States Agency for International Development; and United States Energy Association.  
The purpose of the meeting was to: 
· Draft and Agree to a Memorandum of Understanding and Workplan for Phase II of the Project

· Exchange Information on Recent TSOS Developments in the Region

· Review Progress on the UCTE/IPS-UPS Integration Study

The meeting was chaired by Dan Preotescu of NPGC Transelectrica in his capacity as Project Coordinator.

The following agenda items were discussed:

1. Opening Remarks
Opening remarks were provided on behalf of the United States Agency for International Development (USAID) by Dana Kenney of the USAID Mission to Tbilisi and Rajiv Rastogi of the USAID Bureau for Europe and Eurasia.  Dan Preotescu emphasized the accomplishments of the first phase of the project and welcomed the participants to the inaugural meeting of Phase II.  William Polen of the United States Energy Association discussed the objectives of the meeting and reviewed the agenda. 
2. Update Reports by the Transmission System Operators (TSOSs):

The participating TSOSs provided updates on network elements in the planning or construction phase for the period up to 2015.  
a) Armenia
The Armenia Energy Institute provided an overview of Armenia’s energy policy, and update on its high voltage network and discussed the results and recommendations of the KFW financed study prepared by Fichtner.
b) Bulgaria

The Electricity System Operator provided an update on the Bulgarian transmission system, including load forecasts for the periods up to 2013 and 2018.  The status of the interconnection project to link Bulgaria with Greece from Maritsa East (BG) to Nir Santa (GR) was also discussed in terms of Greece’s interconnection with Turkey at Babyesky and its importance to the Black Sea region.  A copy of the presentation will be posted to the  Black Sea Project website.
c)
Georgia
 GSE reported that it is discussing transit of 1,600 MW through its system from Azerbaijan to Turkey and emphasized the importance of strengthening its internal 500 kV lines to do so.  Two options under consideration for strengthening the 500 kV system were presented.  GSE noted that the construction of the Black Sea regional planning model has been used extensively in its discussions with Turkey and preparations for working with Azerbaijan.  A copy of the written remarks will be posted to the Black Sea Project website.
d)
Romania
NPGC Transelectrica provided an update on its planned network development (internal projects and tie-lines) for the planning period ending in 2015. Transelectrica pointed out the latest news related to the generation side (commissioning of the 2nd nuclear unit, applications for wind parks) and status of the 3rd and 4th nuclear units and back-to-back substation in Isaccea.
e)
Russia

SO-CDU of Russia reported on planned transmission and generations additions to the northern Caucuses grid for the planning period up to 2014, which coincides with the need to strengthen the grid for the Olympic games to be conducted in Sochi that year.

f) 
Turkey
TEIAS provided an overview of the Turkish Power System and planned network additions. Also, TEIAS reported that the determination of the routing and border crossing point of planned 400 kV interconnection line between Turkey and Georgia has been completed. Technical feasibility of this  project was supported by the analysis and by the regional model produced in  phase one of the Black Sea Transmission Planning Project. Regarding potential additional new interconnection possibilities between both countries, a protocol signed between the Turkish and Georgian Governments was in September 2007. A copy of the presentation will be posted to the Black Sea Project website
g)   Ukraine
Ukraine reported on the planned upgrades to its internal network that will improve its capacity to support greater trade and exchange within the Black Sea network and with neighboring networks.  This includes constructing and modernizing the existing 220 and 700 kV system, reinforcing connections between eastern and western Ukraine to enhance flows from surplus areas to deficit areas within Ukraine, and reinforcing connections with neighboring countries.

3. Report on the Results of Phase One of the Black Sea Transmission Planning Project
Predrag Mksa of the Electricity Coordination Center of Belgrade (EKC) discussed the results of Phase One of the Black Sea Transmission Planning Project in terms of the proposed workplan for phase II of the project.  He discussed the technical characteristics of the model created by the  Working Group and the results of its analysis.
He noted that an important task for the second phase will be to update the static model for 2010 created during the first phase. In this regard, Dan Preotescu suggested that in updating the model, the project participants should pay special attention to “switching on” in the model, only those network elements that are realistically expected to be in place in 2010-2011. This will enhance the accuracy of the model and reduce the number of potential new transmission projects identified by the Working Group from its current number of 70.

Mksa noted that the region is experiencing seasonal changes in the pattern of electricity consumption.  Therefore, in addition to updating the current existing winter peak models for 2010, he suggested that the Project create a summer peak model for 2010 in the static mode.  Participants concurred with this suggestion and it was discussed further in the portion of the meeting dedicated to workplan development.
Mr. Mksa then discussed the potential technical approach and requirements for developing a dynamic model for the Black Sea network based on the existing static model for 2010.
4. Report from KFW on the Caucuses Regional Network
Christian Calov and Nino Shanidze of the KFW Development Bank updated the Working Group on the status of KFW studies and projects to reinforce the high voltage transmission system in Armenia and Georgia and interconnections to Turkey. They emphasized the importance of including Azerbaijan in the Black Sea project.  A copy of the KFW presentation will be posted on the Black Sea Project website.
5. Discussion on Workplan Development
On the afternoon of December 5 and the morning of December 6, Dan Preotescu led a discussion to review and amended the workplan originally drafted by USEA and updated by him.  The participants agreed that while the exact timeframe of Phase II cannot be determined at this point, Phase II is envisioned for three years.  Each year will be considered a distinct “stage” of the Project. 

As a result of the workplan discussions, the following focal areas were agreed to by the participants for Stage one (year one) of Phase II of the Project:
· Training for, and initial development of, a dynamic model of the transmission network based on the static model developed in phase one;

· Training on economical planning criteria and economical criteria for prioritizing regional transmission planning projects identified by the Project;

· Update of the 2010 steady state models and development of a new 2010 summer peak model in the steady state;

· Performing analyses in the steady state model concerning the efficiency of new projects both in synchronous and asynchronous operation mode; and
· Review the transmission planning criteria used in each participating country.

The participants agreed to a schedule of meetings and deliverables related to these subject areas contained in the attached draft workplan (Attachment One).

6. Update on the UCTE/IPS-UPS Synchronous Interconnection Study
Matthias Luther of the EON NETS and the Project Manager of the UCTE/IPS-UPS Integration Study provided an overview of UCTE and the status of the integration study.  As background information on the study, Mr. Luther first presented on the evolution of UCTE, its membership, roles and responsibilities and plans for expansion.
Following the overview of UCTE, Mr. Luther provided a detailed update on the structure and status of the IPS/UPS integration study.  The study is designed to answer three major questions:

· Is synchronous interconnection of the UCTE and IPS/UPS feasible?

· What are the mandatory measures and requirements necessary on both sides to accomplish synchronous interconnection?

· What are the associated costs?

The project is organized by a consortium of 11 TSOSs in the UCTE system and a separate consortium of eight TSOSs in the IPS/UPS area.  The three year study has a budget of 10 million Euros and is organized in five working groups as follows:


WG 1:
Steady State Analysis


WG 2:
System Dynamics


WG 3:
Power System Controls


WG 4:
Organization and Management


WG 5:
Legal Aspects

The project commenced in April 2005 and is expected to be completed in April 2008.  Preliminary findings reveal that there is:

· a need to reinforce the IPS/UPS interfaces with UCTE; 

· a higher potential risk to dynamic system stability of the coupled systems than there is in the present individual synchronous systems;
· a need to adapt and harmonize the existing defense and restoration plans in both synchronous systems

· a need for interzonal, bilateral and multilateral agreements to establish the legal basis for synchronous coupling as the foundation for future reliable market platforms under the framework of EU market requirements and standards.

The preliminary results reveal that even if synchronous coupling may appear viable under the implementation of certain pre-conditions, it can only be viewed as a long term option for creating a joint electricity market platform.

A copy of the presentation on the study will be posted to the Black Sea Website.

7. Memorandum of Understanding

The participants reviewed and agreed to the wording of a Memorandum of Understanding (MOU) for Phase II of the Project.  The participants agreed that the MOU will be circulated for signature following the meeting.  A copy of the MOU is provided as Attachment Two of this report.

8. Task List
Bulgaria volunteered to host the next meeting of the Working Group in Varna in February.  The participants developed a Task List and schedule for the period leading up to the meeting.  The Task List is provided at Attachment Three of this report.

ATTACHMENT ONE

Black Sea Regional Transmission Planning Project – Phase II

WORKPLAN FOR STAGE ONE – 2008

Black Sea Regional Transmission Planning Project – Phase II

WORKPLAN FOR STAGE ONE -- 2008

Introduction

The first phase of the Black Sea Regional Transmission Planning Project concluded in May 2007 with the publication of the final report.  The report concluded that the project had built up a substantial planning capacity across the three distinct electrical systems comprising the Black Sea network:  IPS/UPS (Armenia, Georgia, Moldova, Russia, and Ukraine); Turkey; and the UCTE countries (Romania and Bulgaria).  Though the TSOSs in these systems employ different planning criteria and operating principles regarding security and reliability, speak different languages, and historically have not cooperated on a regular basis, over the course of the first phase of the project they succeeded in developing a common regional planning model for the 2010 forecast period.  
As a result, for the first time, the participating TSOSs are able to exchange forecast data in a common format and examine with their neighbors, the regional consequences of developing domestic generation and transmission.  And though it was conceived as a regional project designed to promote cooperation among the eight participating TSOSs, each of the participating TSOSs also report that they use the project software and newly created national transmission models to significantly improve their domestic planning capabilities and system operations. 

Applying the model to nine potential trading scenarios revealed that in general, the network is robust and can support substantial east-west flows of electricity from surplus systems in Russia and Ukraine to deficit systems in Central/Eastern Europe, the Energy Community of Southeast Europe and Turkey.  Assuming parallel operation of the UCTE and IPS/UPS systems, however, reveals several weak points that would threaten the stability and security of the system should such large wholesale exchanges occur.  Of primary concern are weak points in the Southern Caucuses and in the axis between Ukraine, Moldova and Romania.  (It should be noted that in the framework of this project, transit from the Black Sea area to Western Europe was not investigated, nor was the Transmission Reliability Margin (TRM) assessed.)  

As a result of the accomplishments in the first phase of the project, the Steering Committee composed of senior officials from each of the participating TSOSs, USAID, USEA and representatives of international financial institutions recommended extending the project into a second phase.  The activities proposed in this workplan are designed to build on the successes of phase one by furthering the institutional capacity of the TSOSs to engage in regional planning and cooperation.  Toward this end, the workplan proposes the following subject areas:

· Update of the 2010 steady state models and development of a new 2010 summer peak model in the steady state;

· Performing analyses in the steady state mode on the efficiency of proposed new projects both in synchronous and asynchronous operation mode;
· Training for, and initial development of, a dynamic model of the transmission network based on the static model developed in phase one;

· Training on employing planning criteria and economical criteria to prioritize regional transmission planning projects; and 
· Review the transmission planning criteria used in each participating country.  

Update of the 2010 steady state model

Starting from existing steady state network model for the 2010 forecast horizon, the participants will develop an updated model by incorporating the most recent information regarding ongoing/new projects.  As a result of changing consumption patterns of electricity in the region, the participants will develop a new summer 2010 peaking model and use it to analyze the network based on the trading scenarios posited in the first phase of the Project.  

Performing analyses in the steady state model concerning the efficiency of new projects both in synchronous and asynchronous operation mode

According to the latest developments in the European power sector it is evident that synchronous operation of the three Black Sea electrical areas is not expected to occur before 2015.  Therefore, it is interesting to analyze synchronous operation mode in a long term planning horizon, while simultaneously examining the asynchronous interconnection mode in the medium planning horizon.  In the framework of this study a list of potential asynchronous links will be analyzed and ranked according to their technical and economic efficiency.  This analysis is of great importance for the investors and for the development of the electricity trade in the region in the near and medium terms.


Training for, and Development of, a Black Sea Dynamic Mode Model

In the previous phase of the project the 2010 static model developed by the TSOSs revealed certain system deficiencies and weak points.  To further analyze the capacity of the regional network to support enhanced trade an exchange of electricity while maintaining security and reliability, it is necessary to investigate system response to disturbances that cause large and sudden changes in the power system.  This is accomplished through the development of a dynamic model of the power system.  The development of such a model requires training in the use of the PSS/E software for dynamic modeling and the construction of detailed technical databases. 

An initial activity of the Working Group will be to conduct a four day training program on the use of the PSS/E software for the development of national transmission models in dynamic mode.  Following the training, the TSOSs will commence discussion on the parameters of the model, begin data collection and the development of a common technical library, and then move step by step toward the development of a common dynamic model.

An interim result will be the development of the technical databases necessary to support drafting the national regional dynamic models.  It is expected that draft national and regional models will be developed by the conclusion of this stage of the Project and analyzed in the ensuing stages.   
USEA will enter into a contract with a consultant  to assist with the development of the national dynamic models, integrate them into a regional model and update the static model based on input from the participating TSOSs.  In the previous phase of the project USEA purchased the PSS/E software required to construct the national and regional models.  In this phase, USEA will purchase maintenance and support services for the PSS/E software for 2008 so as to keep the TSOSs current with the latest upgrades to the software and enable them to access technical support services from the vendor.

Training on economical planning criteria and economical criteria for prioritizing the regional transmission planning projects

The activity will provide training on employing technical and economic criteria to evaluate and prioritize the proposed transmission projects based on the prospective economic effects they may have on the regional network.  The objective of this training is to prepare the participating TSOSs to develop bankable projects and to prepare a prioritized list of projects on a regional basis identified from the initial list of proposed projects developed in phase one.  

Data Collection for Harmonizing Transmission Planning Principles

Though integrated at the borders, the Black Sea electrical network is an amalgamation of two electric areas, each employing distinct transmission planning software, methodologies and operational criteria. Within the context of this project, Armenia, Georgia, Moldova, Ukraine and Russia are members of the synchronous IPS/UPS system and employ that system’s planning, operational and system security criteria.  The Southeast European Black Sea states of Bulgaria and Romania acceded to the European Union on January 1, 2007, are members of UCTE, and are signatories of the Energy Community of Southeast Europe Treaty.   As such, they adhere to UCTE procedures and protocols. Turkey has applied for integration with UCTE and accession to the European Union. Its national system operator, together with UCTE, is conducting studies and tests to assess the technical feasibility of synchronous interconnection with the UCTE zone.  

During the first phase of the project, the participating TSOSs identified over 70 nationally based transmission projects currently under construction or in the planning phase.  There is a desire to identify the “realistic” projects then rank and prioritize these projects on a technical and economic basis to determine their potential in supporting increased trade and exchange while improving system security in the region.  Because the two systems in the Black Sea network employ different planning and operational principles, it is difficult to rank the projects based on commonly accepted technical or economic criteria.

Under this component of the project, the participating TSOSs will review the planning criteria used in each system and will provide a detailed inventory of the criteria.  The review will be based on a questionnaire circulated among the participating TSOSs. The end result will be a report discussing the transmission planning criteria used in each system that identifies the commonalities and differences between them.  This would be the first step necessary toward establishing the technical and economic criteria necessary to rank new projects.  It should be noted that this will provide a basis for harmonizing planning criteria in advance of developing a regional grid code in later phases of the project.  

Program Activities and Goals

Date:  
December 2007

Program:
Working Group Meeting One

Location: 
Tbilisi, Georgia

Purpose:  
Draft Memorandum of Understanding for Phase II of the Black Sea Regional Transmission Project and agree to the work plan for stage one of Phase II of the project

Participants:   Two representatives of each of the participating TSOSs

During this period, from December through February, the participating TSOSs will send their updated static national models for 2010 in PSS/E format and Excel Tables (only corrections) to the model integrator, which will be responsible for integrating them into the draft regional model to be reviewed at the next working group meeting.

Date:
February 2008 

Program:
Dynamic Model Training and Working Group Meeting

Duration:
4 days of training and one day working group meeting

Location:
Varna, Bulgaria

Purpose:
Conduct Dynamic Modeling Training;  Agree to Database and Library Protocols; Update Phase One Static Mode Regional Model; and Commence Building Summer Peak Load Model

Participants:
Two Representatives from each of the Participating TSOSs

Date:
Last Week of May 2008

Program:
Economic Training and Working Group Meeting 

Location:
Romania

Duration:
2 days of training and one day of working group meeting

Purpose:
Review National Dynamic Model Development; Approval of the Static Models; Agree to the Contents of the Analysis and Calculations; and Review Planning Criteria Used in the Black Sea Electrical Systems

Participants:
Two Representatives from each of the Participating TSOSs

Date:
July/August 2008

Program:
Working Group Meeting

Duration:
2 Days 

Location:
To be Determined

Purpose:
Review Dynamic National Model Development; Draft a List of Economic Criteria Based on the Training; and Develop a list(s) of Technical Criteria

Participants:
Two Representatives from each of the Participating TSOSs

A final report will be produced the outcome of stage one of phase two of the project.

Date:
September 2008

Program:
Steering Committee Meeting

Location:
To be Determined

Duration:
2 Days

Purpose:
Finalization of the stage one of Phase II; Finalization of the Report; Recommendations for next Stage Workplan

Participants:
Two Representatives from each of the Participating TSOSs

ATTACHMENT TWO
Black Sea Regional Transmission Planning Project – Phase II

Memorandum of Understanding

Memorandum of understanding

BLACK SEA REGIONAL TRANSMISSION PLANNING project

phase two


Introduction

The first phase of the Black Sea Regional Transmission Planning Project concluded in May 2007 with the publication of the final report.  The report concluded that the project had built up a substantial planning capacity across the three distinct electrical systems comprising the Black Sea network:  IPS/UPS (Armenia, Georgia, Moldova, Russia, and Ukraine); Turkey; and the UCTE countries (Romania and Bulgaria).  Though the TSOSs in these systems employ different planning criteria, operating principles regarding security and reliability, and speak different languages, over the course of the first phase of the project they succeeded in developing a common regional planning model and applying it to analyze to the regional transmission network.  As a result, for the first time, the participating TSOSs are able to exchange forecast data in a common format and examine regional consequences of developing domestic generation and transmission with their neighbors.  

Based on the accomplishments in the first phase, the project steering committee, at its march 2007 meeting in Kyiv, recommended extending the project into a second phase.  A meeting of the black sea regional transmission planning project, was then conducted in Tbilisi, Georgia from December 5-6, 2007 to initiate the second phase of the project.  At the meeting representatives of the Black Sea IPS/UPS TSOSs and the Southeast Europe Black Sea TSOSs, together with USAID and USEA, developed and agreed these organizing principles for phase two of the project.  
Project Goals


Building on the accomplishments of the first phase, the participants will continue to support the following project goals:
· Promote regional cooperation on transmission planning among black sea region TSOSs;

· Identify priority investments in transmission systems and interconnection to improve the reliability of the regional power system; 

· Support regional harmonization of transmission planning and operational principles; and

· Enhance the trade of electric power in the black sea region
.

Project Objectives

In support of the above goal, the objectives of Phase Two are to:

· Maintain and update the regional transmission model developed by the TSOSs in phase one;

· Continue to build institutional capacities within national TSOSss and on a regional basis through the provision of training on the use of transmission planning software;

· Expand the analysis the regional transmission system to further identify the existing potential for electric power trade in the region;

· Identify potential transmission investment projects to expand electric power trade while ensuring security and reliability of the regional power system; and

· Promote the results of the analysis to a wide audience of policy and regulatory authorities
Project Tasks



The project will consist of the following tasks:
· Maintain and update the static model for 2010 developed during the first phase of the project and develop a new model for the summer peak;

· Assess the transmission planning needs and capabilities of the participating TSOs to perform dynamic mode of modeling;

· Provide training on dynamic mode modeling;

· Prepare national inputs and develop a regional dynamic mode transmission model;

· Analyze the regional system in dynamic mode;

· Provide training on economical planning criteria for ranking and prioritizing the regional transmission projects;

· Review planning and system operation criteria in the constituent parts of the black sea system;

· Develop recommendations for harmonizing planning criteria and operational criteria; and

· Rank and prioritize proposed regional transmission projects on the basis of common criteria.
Project Organization


A Steering Committee of the following members will advise the project:  
· Black Sea Regional Energy Centre
· Black Sea Economic Council
· Georgian State Electrosystem
· High Voltage Network (Armenia)
· Moldelectrica
· Electricity System Operator (Bulgaria)
· National Power Company Ukrenergo 
· System Operator-Central Dispatch Administration of The Unified Energy System of Russia
· Transelectrica (Romania)
· Turkish Electricity Transmission Corporation 
· United States Agency For International Development
· United States Energy Association
· Representatives Of The European Commission, World Bank, EBRD, KFW, and UCTE Will  be invited to sit on the Steering Committee

The steering committee will primarily communicate via e-mail, with meetings scheduled in the beginning, middle and towards the end of the project as appropriate, to review work plans, assess objectives and plans, and review draft reports and recommendations on investment priorities.
Mr. Dan Preotescu of Transelectrica will serve as the project coordinator. 

A regional working group will consist of up to 2 persons from each participating TSOs. A work plan and schedule will be developed for each stage of the project by the regional working group to frame the activities of the project.
Specialized tasks and activities may require the use of consultants and institutes.
Project Cost Sharing


USAID, through USEA, will fund the following expenses:
· Consistent with USAID regulations, purchase of maintenance and support services for the PSS/E software for the first year of phase two of the project;
· Hotel accommodation & perdiem for meetings of the regional working group and steering committee;
· Support for regional model integrator; and
· Support for consultants and institutes, as necessary
· .


The participating TSOSs agree to fund the following expenses:
· Travel to regional working group and steering committee meetings.  In limited cases where the participating countries are unable to support travel to and from meetings, they may appeal to USEA for travel support consistent with USAID regulations and the availability of funding from USAID for such travel;

· Salaries of participating personnel;

· Development of national data and national model preparation; and

· Costs associated with volunteering to host meeting and training events.  The hosting of meetings is voluntary and would usually involve providing a meeting room located within the host utility, providing audio-visual requirements necessary to conduct the meetings (computer, LCD projector), and coffee breaks.
Project Duration

Though the precise project end date has not been established, this phase of the Project is envisioned as approximately three years in duration, with each year serving as a stage of the project.

Agreement

The following Parties agree to participate in this Black Sea Regional project within the framework of this Memorandum:

High Voltage Network (Armenia)

____________________________________________
          ________________   

          Date 
Black Sea Regional Energy Centre


______________________________________________

________________









Date
Georgian State Electrosystem
______________________________________________

________________









Date

State Enterprise Moldelectrica
______________________________________________

_________________









Date
ELECTRICITY SYSTEM OPERATOR (BULGARIA)

______________________________________________

_________________









Date

NATIONAL POWER COMPANY “UKRENERGO” 

________________________________________________
_________________









Date

SYSTEM OPERATOR – CENTRAL DISPATCH ADMINISTRATION OF THE UNIFIED ENERGY SYSTEM OF RUSSIA

______________________________________________

_________________









Date

TURKISH ELECTRICITY TRANSMISSION CORPORATION (TEIAS)

_______________________________________________

________________









Date

NPGC TRANSELECTRICA 

_______________________________________________

_________________









Date

USEA


________________________________________________
________________









Date

ATTACHMENT THREE
Black Sea Regional Transmission Planning Project – Phase II

TASK LIST FOR MEETING IN VARNA, BULGARIA

	BLACK SEA REGIONAL TRANSMISSION PROJECT TASK LIST FOR FEBRUARY MEETING IN VARNA, BULGARIA



	
	TASK
	RESPONSIBILITY
	DEADLINE

	1.


	Questionnaire for dynamic data
	EKC
	12/15/07

	2.


	Subtransient impedance for generators


	All TSOs
	01/31/08

	3.


	Steady state models updates for 2010
	All TSOs
	01/31/08

	4.


	Summer peak load 2010 model
	All TSOs
	01/31/08

	5.


	Respond to questionnaire
	All TSOs
	01/31/08

	6.


	Contact PTI on graphical model builder (GMB)
	USEA
	ASAP


Meeting Minutes 
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