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1.0 ABBREVIATIONS USED IN THIS DOCUMENT 

20/20/20 
European objectives of 20% of RES supply, 20% reduction of GHG, 
and 20% increase in energy efficiency 

CSE Plan 
“Regional Investment Plan Continental South East” (ENTSO-E 
transmission plan for Southeast Europe region) 

ENTSO-E European Network of Transmission Operators for Electricity 

GHC Greenhouse gases 

GNERC Georgian National Energy and Water Supply Regulatory Commission 

GSE Georgian State Electrosystem 

GTC Grid Transfer Capability (as used by ENTSO-E) 

HPEP Hydro Power and Energy Planning Project 

MoE Ministry of Energy 

NTC Net Transfer Capability 

PSS®E Power System Simulator for Engineering 

RES Renewable Energy Supply 

TGDP Transmission Grid Development Plan 

TRANSCO Transmission Licensee 

TSO Transmission Service Operator 

TYNDP ENTSO-E Ten Year Network Development Plan (2010 and 2012) 

VOLL Value of Lost Load 
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2.0 PURPOSE AND SCOPE OF THIS DOCUMENT 

The purpose of this document is to propose a template for Georgia’s Transmission 
Grid Development Plan (“TGDP”)1. We anticipate that this document can serve as a 
starting point for Georgian State Electrosystem (“GSE”), other transmission owners, 
Georgian National Energy and Water Supply Regulatory Commission (“GNERC”), 
and the Ministry of Energy (“MoE”) discussions to agree upon a TGDP approach and 
format for Georgia. 

GSE has performed various transmission system studies to develop its plans for the 
transmission projects outlined in its 2012 Annual Report. The aim of these studies 
was to achieve reliability standards, replace obsolete equipment, and enable 
integration of projected new generation capacity and cross-border interconnections. 

In this document, we will propose an integrated transmission planning process 
consistent with the Transmission Grid Code that includes a multi-criteria cost benefit 
analysis and tariff impact analysis to add to the technical reliability studies conducted 
by GSE. 

In developing this template, consideration is given to Georgian energy policy goals, 
current transmission system expansion and rehabilitation plans, and consistency 
with the European Network of Transmission Operators for Electricity (“ENTSO-E”) 
approach to transmission planning. Importantly, the TGDP must be developed in 
accordance with the Georgian Transmission Grid Code. 

The foundation for the TGDP is the consideration of national energy policy goals and 
transmission plans necessary to achieve those goals. The key elements of the 
energy policy goals are as follows:2 

 Develop a surplus of hydroelectric power available for export; 

 Develop the capability to serve as a hub for transmitting electricity to and 
between regional neighbors and into continental Europe through Greece and 
Bulgaria; 

 Harmonization of policies for integration into the European Union; 

 Comprehensive rehabilitation of depreciated and obsolete facilities; 

 Increase electricity reliability throughout the power transmission network and 
reduce energy insecurity and vulnerability; 

 Construction of new power plants; 

 Diversification of channels of import of energy, including electricity; and 

 Establishment of a commercially profitable economic model of the energy 
sector. 

The projects included in the TGDP should be designed in a manner to achieve these 
goals in an environmentally sound and cost effective manner, while carefully 
managing expansion to recognize the impact on tariff rates. 

We have reviewed various country and regional transmission plans to see what 
elements are common to the plans. Generally and not surprisingly, the plans 

                                                 
1
 The term Transmission Grid Development Plan is consistent with the Georgian Transmission Grid Code.  The equivalent term 

used by ENTSO-E is Network Development Plan. 
2
 Georgian State Electric System’s (“GSE”) 2012 Annual Report 
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approach the topic in a similar manner. All seek to achieve prescribed reliability 
targets while recognizing similar types of costs, benefits, and challenges of 
integrating renewable energy projects and expansion of cross-border trade. This 
document will draw in large part from the approach used by the European Network of 
Transmission Operators for Electricity (“ENTSO-E”). While much of the ENTSO-E 
focus is on regional integration and cross-boundary transmission capacity, the 
organization of the planning process as well as the format of the transmission plan 
is, we believe, an excellent guide. 

While using the ENTSO-E approach and format, we will propose modifications 
to account for differences between the Georgian and European situations. 
Recognition will be given to the fact that this will be the first TGDP written in 
compliance with the Transmission Grid Code and the analytical approaches 
should be reasonable from a technical and staffing perspective. We anticipate 
GSE, other transmission owners, GNERC and the MoE will identify other 
differences and adjust the template accordingly. Therefore, while there are 
many references to the ENTSO-E approach and format, we anticipate that the 
TGDP will be a distinctly Georgian analysis structured for the needs of the 
country. 

There are several benefits that will result from consistency with the ENTSO-E 
approach: 

 The ENTSO-E template for transmission development plans is a 
comprehensive and understandable approach that can be evaluated by 
technical professionals, industry stakeholders, financing entities, and 
regulators; 

 The ENTSO-E template describes a multi-variable cost/benefit approach that 
provides a framework for assessing project viability and prioritization; 

 Using the ENTSO-E template for the Georgian TGDP may be viewed as a 
positive step in the international recognition of Georgia’s potential as a hub for 
regional electricity transmission and export into Turkey and continental 
Europe. 

This document will be organized according to the proposed TGDP table of contents 
shown below. This is based largely on the ENTSO-E approach, with the addition of 
(i) a chapter on forecasted annual generation capacity and load projections, and (ii) a 
chapter addressing impact on transmission tariffs. This document will provide 
information with regard to the content of the various chapters as they apply to the 
Georgian TGDP. 

1. Executive Summary 
2. Introduction 
3. Assessment of 2012 Transmission Plan 
4. Methodology for 2014 Ten Year Transmission Grid Development Plan 
5. Generation Capacity and Load Projections 
6. Transmission Investment Needs 
7. Transmission Investments 
8. Impact on Transmission Tariff 
9. Transmission Adequacy 
10. Environmental Factors 
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11. Resilience Assessment 
12. Conclusions  
13. Abbreviations 
14. Appendices 

Table of Projects 
Regional Grid Studies Results 
Market Studies Results 
Transmission Grid Code requirements3 

3.3.11.3 Expected performance of the Transmission Grid 
3.3.11.4 Points of the Transmission Grid best suited for the addition of 
generators/load 
3.3.11.5 Operations changes and/or projects to meet the power quality 
and reliability criteria 
3.3.11.6 Operating Parameters 
3.3.11.9 Basis for Reporting Transmission Planning Criteria 
 

If the proposed TDGP approach is accepted in principle by GSE, other transmission 
companies, GNERC and MoE, the proposed next steps would be as follows: 

 Identify information requirements for project evaluation and information 
sources; 

 Develop a process to identify information available on projects in the current 
plan4; 

 Develop data sheets for all projects that fill in as much relevant information as 
is available; 

 Summarize the methodology and results of current and prior studies used for 
evaluating projects in the current plan; 

 Identify additional modeling requirements (existing and new software as 
needed); 

 Develop a work plan to develop the TGDP (internal personnel and outside 
resources as needed); 

 Develop capacity building program to train personnel as needed. 

Appendix 2 of this document, “Draft Information Requirements” provides a template 
for the basic project-by-project detail that is needed to start developing the TGDP 
consistent with the ENTSO-E approach. This is at an overview level and the 
information requirements would be refined as part of the TGDP work plan.  

                                                 
3
 The appendix numbering above corresponds to numbering in section 3.3.11 of the draft Transmission Grid 

Code that specifies information required to be included in the TGDP.  Section 3.3.11 is shown in Appendix 1 of 
this report.   

4
 As described in GSE’s 2012 Annual report or any subsequent plan developed by GSE. 
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3.0 EXECUTIVE SUMMARY 

The proposed Executive Summary chapter of the TGDP is structured as follows. 

Description of the basis for the TGDP 

The description of the basis for the TGDP would include Georgia’s energy policy 
goals that form the foundation for the plan as well as the legislative and regulatory 
requirements under which the plan is developed. 

Brief overview of the transmission system 

The brief overview would describe the general power flows across the system, areas 
of new generation development potential, major transmission contingencies of 
concern, importance of rehabilitation of obsolete equipment, and connections with 
neighboring countries.5 

Methodology 

This section of the executive summary would provide an overview of the 
methodology. Building on the ENTSO-E approach, the proposed methodology for the 
TGDP can be summarized as: 

 Scenario definition specific to Georgia and agreed upon by GSE, other 
transmission companies, GNERC and MoE (for example, reference case as 
well as additional scenarios to reflect different load growth or generation 
expansion than forecast); 

 Market simulation studies6 (production cost modeling) and transmission 
network studies for each scenario using models either currently employed or 
selected for adoption by GSE (including relevant regional studies); 

 Project identification based on market and transmission network studies using 
evaluation criteria agreed upon by GSE, other transmission companies, 
GNERC and MoE; 

 Project evaluation based on multi-scale criteria; 

 Impact on transmission tariff rates due to the overall transmission plan as well 
as for selected large transmission projects.. 

The methodology is described in more detail later in this document. 

Results 

The executive summary would conclude with a brief summary of the major 
transmission need drivers and results of the studies, including impacts of the 
different scenarios.7 

  

                                                 
5
 The overview section would be consistent with sections 3.3.11.3 – 3.3.11.5 and 3.3.11.8 of the draft Transmission Grid Code. 

6
 To avoid confusion as to whether the term “market simulation” is appropriate in Georgia where there are currently no day-

ahead or balancing markets, we will use the term “production costing”.  Production cost models analyze the cost of producing 
energy given a set of input variables including generator characteristics, fuel cost, and load. 
7
 The results section would be consistent with section 3.3.11.6 of the draft Transmission Grid Code. 
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4.0 INTRODUCTION 

Legislative and Regulatory Background 

This section would provide detail of the legislative and regulatory basis for the 
TGDP. It would also provide references to the planning requirements of 
Transmission Grid Code. 

GSE 

This section would describe GSE and its responsibilities in developing the TGDP, as 
well as its activities with other transmission owners, GNERC, MoE other industry 
stakeholders in the development and review of the plan. 

Documents in the TGDP 

This section would describe the documents relevant to the TGDP including any 
associated generation adequacy reports, environmental reports and specific 
transmission project reports. 

Internal and Cross-Border Transmission Projects 

This section would describe the importance of transmission projects as they relate to 
national energy policy goals, including (i) improving transmission reliability, (ii) 
increasing export/import capability, and (iii) connecting and integrating renewable 
energy projects, especially hydropower, and (iv) replacement of obsolete equipment. 

TGDP Document Description 

This section would provide a general description of the contents of each chapter. 

5.0 ASSESSMENT OF 2012 TRANSMISSION DEVELOPMENT PLAN 

The purpose of this chapter is to present an overview of major changes in need for 
projects in GSE’s 2014 transmission plan, commissioning date and status as 
compared to GSE’s transmission plan published in its 2012 annual report. 

Note that the intent of introducing the transmission planning approach in this 
document is not to re-examine projects that are in the procurement stage or where 
there are contractual commitments that require project construction. Rather, it is 
intended for newly planned projects or for those projects that are not so far along in 
the development process and where additional analysis may be warranted. GSE, 
other transmission owners, GNERC, and MoE can determine which projects that fall 
into each category. 

Delays in Commissioning Date 

This section describes any significant delays in commissioning date for major 
projects. A brief description of could include construction problems, budget 
constraints, permitting issues (including public opposition), land/right of way 
acquisition delays, or potential environmental problems 

Earlier Commissioning 

This section describes any significant factors that would cause GSE to proceed at a 
faster pace for specific projects than the schedule included in its prior plan. 
Examples that might lead to earlier commissioning dates include: 
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 Generation projects that are proceeding in permitting and construction faster 
than anticipated that needs earlier connection to the transmission system; 

 GSE’s success in faster construction or rehabilitation work than anticipated in 
its prior plan; 

 Conditions identified in more recent transmission studies that require 
expedited development for system reliability. 

Cancelled Investments 

This section would describe any factors that would cause GSE to cancel certain 
development projects. Examples that might lead to project cancellation include: 

 Cancelled generation projects; 

 Conditions identified in more recent transmission studies that show that a 
project is no longer needed; 

 Cost increases or other factors cause a project to be cancelled in favor of 
more cost effective development projects. 

Status Change 

This section would describe completed projects as well as a summary of the number 
of projects with changed commissioning dates, including delays and projects moved 
forward in time. 

It is evident from ENSO-E plans that many projects changed over the course of two 
years. It might be expected that the Georgian transmission development plan will 
experience significant status changes as well. 

6.0 METHODOLOGY FOR 2014 TEN YEAR TRANSMISSION GRID 
DEVELOPMENT PLAN 

Assessing transmission projects is a very challenging task. Worldwide, transmission 
planning is a much more difficult effort than in the past due to factors such as 
developing electricity markets, cross-border transactions, and integration of remotely 
located renewable energy generation. 

Project assessment as part of an integrated planning process is the most critical part 
of the TGDP. In a budget-limited environment, it is critical to move forward with those 
projects that provide the most benefit to Georgia while keeping transmission tariff 
rates reasonable. 

There are a number of factors into play in assessing transmission projects. This list 
is not exhaustive, but it gives a sense of the issues that the methodology should 
address. 

 What is the project cost? 

 What is its impact on system reliability? 

 How many MW of renewable energy projects will it support? 

 How many MW of exports/imports will it support? 

 Will it result in system energy cost savings due to integrating low cost 
generation, reduced bottlenecks and loss reductions? If so, by how much? 

 What is the impact on transmission tariff rates? 
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 What are the criteria for moving forward with a transmission project aimed at 
meeting N-1 standards in terms of a maximum cost (per MW or other 
measure)? 

 How difficult will it be to license and build due to environmental issues and 
public opposition? 

 How resilient is the project in providing benefits over a range of possible 
outcomes such as different than projected load growth and generation 
expansion? 

We will consider the ENTSO-E assessment framework and how it might be adapted 
with certain changes for Georgia. The intent is to propose a thorough and 
manageable work effort that meets the requirements of the Transmission Grid Code. 

The methodology described in this chapter is a manpower intensive effort that will 
evolve over time. It should be recognized that this is the first time a TGDP will be 
prepared consistent with the draft Transmission Grid Code. As a result, GSE, 
GNERC and MoE should consider which elements are feasible at this time and 
which should be developed for future TGDPs. In particular, GSE does not 
currently have a production costing model in use to perform the socio-
economic evaluation described in this report. GSE is currently reviewing 
different production costing models for application in the hydro-dominated 
electricity supply in Georgia. Therefore, a TGDP performed in the near term 
(several months) would not be expected to contain a socio-economic analysis 
using production cost models. Production cost modeling may be available for 
TGDPs performed in the longer term (year plus). 

General Description of Methodology 

This section would provide a general description of the methodology. Georgia’s 
current planning process employs a software tool, Power System Simulator for 
Engineering (“PSS®E”), for analyzing transmission system performance. PSS®E is 
used for load flow studies, stability analysis, and other reliability – related 
transmission studies. 

The ENTSO-E approach includes the same type of load flows and transmission 
reliability analyses as currently performed by GSE. Beyond the reliability 
assessments though, ENTSO-E uses a broader approach toward project planning 
that employs a multi-criteria assessment to value transmission projects. 

The methodology addresses uncertainties regarding future generation capacity and 
load growth with a scenario based approach. For each scenario, production cost 
analyses are performed over the 10-year planning horizon to achieve a least cost 
economic dispatch. The results of the production cost analyses are used for 
transmission system modeling to determine whether the transmission system can 
support the power flows and reliability requirements. Transmission projects are 
added to the plan as required to integrate new generation capacity, support 
expanded exports/imports, and satisfy reliability requirements. Multi criteria cost 
benefit and tariff impact analyses are performed to evaluate the costs, benefits, and 
risks of the various projects. 
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Scenarios and Cases 

This section would describe the scenario selection and case analysis in the TGDP. 
In the ENTSO-E approach, a scenario is an internally consistent description of a 
plausible future. A scenario would include general economic conditions (economic 

growth, fuel prices, CO₂ prices, etc.) and would be characterized by a generation 
portfolio, demand forecast and imports/exports.8 

As background, ENTSO-E used examined three scenarios in its TYNDP 2012: 

 “EU 2020” assumed European objectives of 20% of RES in the final energy 
mix, 20% reduction of greenhouse gases, and 20% increase in energy 
efficiency were achieved; 

 “Scenario Best Estimate”, or “Scenario B” assumed the best estimate 
conditions of the TSOs, regardless of whether or not European objectives are 
globally met; 

 “Nuclear Phase Out” was built upon Scenario B and assumed the nuclear 
units in Germany will be shut down. 

A central task in developing the Georgian TGDP would be the selection of a limited 
number of scenarios for analysis. Scenarios, to be determined by GSE, GNERC and 
MoE, would include a reference case with the best projections of load growth, 
generation capacity additions, and exports/imports. Additional scenarios that might 
be evaluated would assume different load growth projections and generation 
capacity additions. 

While not presupposing the outcome of discussions between GSE, GNERC and 
MoE, the national energy policy goals may provide some direction for scenarios to 
select for the TGDP. Some possible scenarios are presented below for discussion 
purposes. 

 Full achievement of the policy goals in terms of target hydropower exports 
and a sufficient level of transit capability to become a regional transmission 
hub. 

 More modest level of achievement of these goals in terms of hydropower 
export and transit opportunities. 

 Different economic conditions and load growth scenario. 

 Hydropower projects developed at a different schedule and/or location than 
forecast. 

Once the scenarios are selected, a series of cases are analyzed. The distinction that 
ENTSO-E makes between scenarios and cases is that a scenario can be described 
and debated. Cases however are the situations that network planners study to 
assess likely investment needs and the efficiency of any measure to solve them for a 
given scenario. 

ENTSO-E uses the term planning case to represent a”…particular situation that may 
occur within the framework of a planning scenario”. A case would feature time frame 
(summer peak, etc.), weather/hydro conditions, plant availability and corresponding 

                                                 
8
 TYNDP 2012 pp. 175 and 182 
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least cost dispatch, detailed location of generation and demand, grid development 
assumptions, and power exchange forecasts. 9 

Analyses and network stress tests are then performed on each planning case to 
identify reinforcement needs that meet the required technical criteria. Several 
planning cases would be assessed in order to evaluate the reinforcement. 

Market Simulation (or Production Costing) 

This section would describe any production cost modeling performed for the TGDP, 
including hydropower optimization. For each scenario, production cost modeling 
would be performed to determine least cost economic dispatch of generating units. 
The production cost analysis would include anticipated export/import requirements. 
System load flow analysis and cross-border Net Transmission Capacity calculations 
would be performed to determine whether the transmission system is adequate to 
support the least cost dispatch and export/import requirements. Transmission 
projects would be added in the plan as required to support least cost dispatch, 
export/import requirements, and satisfaction of N-1 reliability requirements. 

The production cost model assumptions would include, among other factors, existing 
and new generation location and operational characteristics, locational load 
requirements, fuel cost, hydrological conditions, export/import requirements, and 
transmission system topography. For each scenario, the market study determines 
generation cost and output and market balances. 

Production cost modeling serves two purposes. First, from an overall system 
perspective, production cost modeling shows expected generation dispatch over 
each year in the planning horizon. The information from these production cost 
analyses can be used in transmission system modeling to assess whether the 
proposed transmission projects achieve the desired reliability goals. 

Second, from a specific transmission project perspective, production cost analyses 
(i.e. with and without a particular transmission project) can be used to estimate 
energy cost savings associated with transmission projects. This is an element of the 
socio-economic benefit of the project and is described in more detail later in this 
document. 

Additionally, such regional market studies that have been performed that include 
Georgia, Turkey and other neighboring countries, would be referenced in the TGDP 
as to their impact. 

Bulk Power Flows  

This section would describe the transmission modeling effort. The ENTSO-E 
methodology uses a DC load flow model for bulk power flows. This model is used to 
calculate transmission line and transformer loading based on the results of the 
production cost analyses for each scenario. 

The basic objective of the network studies would be to determine whether the 
transmission system, with the proposed system expansion and improvements, is 
capable of supporting the least cost dispatch and export/import obligations of the 
scenario. If not, then transmission projects are evaluated to achieve a reliable 

                                                 
9
 TYNDP 2012 p. 183 
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system. Transmission project are also evaluated in terms of resolving system voltage 
problems and system stability risks. 

Calculation of NTC  

This section describes the NTC calculations performed as part of the TGDP. 
ENTSO-E outlines the technical formulas at a conceptual level and distinguishes 
between long-term and short-term planning considerations. The basic theme is to 
determine the difference in NTC (or GTC as used by ENTSO-E) with and without the 
proposed transmission projects. 

NTC is a critical focus for ENTSO-E due to the nature of its goals of expanding 
cross-border electricity markets in Europe. NTC impact is a very important focus in 
Georgia as well. First, the ability to export electricity from new hydropower projects is 
an important national energy policy goal and second, increased NTC on all borders 
will increase Georgia’s ability to satisfy its load requirements and its potential to be a 
regional transmission hub. 

Therefore this section of the TGDP can be used to describe how GSE and its 
neighboring transmission counterparts calculated NTC and the impact of different 
transmission projects on those calculations. 

Assessment Indicators 

ENTSO-E has developed a multi-criteria approach to project assessment that is 
presented in this document. The ENTSO-E website, and in particular the (i) Ten Year 
Network Development Plan 2012 and (ii) Regional Investment Plan Continental 
South East are highly recommended reading. 
In some cases the ENTSO-E approach seems directly applicable for the Georgian 
TGDP. In other cases, primarily due to the different policy objectives between 
Georgia and ENTSO-E, modifications seem to be appropriate. The criteria that 
ENTSO-E uses are discussed below in the context of application in the Georgian 
TGDP. 
GSE, other transmission companies, GSE and MoE can discuss and determine 
which of the criteria are most applicable for the Georgian situation. It is hoped that 
this document will help in that discussion by including a description of all of the 
ENTSO-E indicators. 

 Grid transfer capacity increase 

 Socio-economic welfare 

 RES integration 

 Improved security of supply 

 Losses variation 

 CO2 emissions mitigation 

 Technical resilience 

 Flexibility 

 Social and environmental impact 

 Project costs 

Some of the factors above are quantifiable in monetary terms, and some are 
qualitative. ENTSO-E uses a color coding approach to illustrate a project’s 
performance in terms of the various criteria. For example, each of the color codes in 
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the Socio-economic welfare row represents different levels of economic value, with 
dark green being the highest benefit projects. The RES Integration measure 
indicates how many MW of renewable energy connection the transmission project 
allows. Appendix 3 of the TYNDP, Guidelines for Grid Development, contains a full 
description of the assessment methodology. The ENTSO-E color coded assessment 
chart format is shown below:10 

 

The following describes indicators adapted to the Georgian situation. 

Grid transfer capacity increase 

This measure, in MW, is appropriate for transmission projects that impact cross-
border electricity flows, including export/import and transit volumes. It may also be 
helpful in understanding the capacity increase for major transmission projects that 
permit large power flows from West to East Georgia. The calculation would involve 
the use of PSS®E and other transmission system modeling software as may be used 
by GSE. It would take into account transmission conditions in the neighboring 
country (ies). As a result, it is important to reference within the TGDP any relevant 
regional transmission studies that were conducted that impact the future transfer 
capacity increase values. 

Socio-Economic welfare 

The socio-economic section addresses the economic benefits of the project. 
ENTSO-E bases its socio-economic benefits on least cost generation over the 
region. That is, by removing network bottlenecks that restrict the access of 
generation to the full European market, a project can facilitate increased competition 
between generators, reducing the cost of electricity to end consumers.” 11 

ENTSO-E’s approach is totally appropriate for a regional analysis. From a single 
country perspective though, the economic benefits of a transmission project might be 
thought of differently in Georgia. 

For Georgia, we would ask the question … What are the economic benefits to 
Georgia that offset, in whole or in part, the cost of new transmission projects? 

                                                 
10

 TYNDP 2012 p. 194. 
11

 TYNDP 2012 p. 197. 
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Transmission projects result in various quantifiable economic benefits through 
energy cost savings and additional transmission tariff revenue. Examples are: 

 The value of reduced transmission losses; 

 The value of reducing transmission congestion within the country, if 
applicable; 

 Facilitating hydropower projects that provide lower cost of power in winter 
months than imports or alternative thermal generation; 

 Permitting lower cost energy imports at certain times of the year; 

 Other economic benefits that may be identified; 

 Additional transmission revenue from export related projects. 

Additional socio-economic benefits may be difficult, if not infeasible to quantify such 
as: 

 Balance of trade, economic development, and regional integration value of 
export related projects; 

 Qualitative value of reliability improvements from a customer perspective. 

In order to assess energy cost savings, a production modeling tool is needed. The 
transmission projects associated with imports can be evaluated through production 
cost modeling with and without the project. GSE does not currently incorporate 
production cost modeling in its transmission planning. GSE is assessing production 
cost models. This is not an easy task. An ideal model would be easy to use, able to 
perform integrated 10-year analyses with multiple load growth and other scenarios, 
incorporate transmission constraints, and handle a system dominated by 
hydropower. It is probably fair to say that such a model does not exist. As a result, 
tradeoffs will have to be made and GSE should decide on a model that best fits its 
needs. 

This is not to say that all transmission projects will bring net positive economic 
benefits. In many cases transmission projects will be built with national energy policy 
goals in mind (reliability projects to achieve security of supply, hydropower 
connections to achieve winter reliability and non-winter exports, replacement of 
obsolete equipment). And, in fact, this is why a multi-attribute analysis is appropriate 
because one attribute alone does not tell the whole story. 

RES Integration 

The ENTSO-E approach for RES indicators is to define a range of RES that can be 
connected to the transmission system and/or transmitted across a transmission 
bottleneck as a result of the project. ENTSO-E analyses cases with and without the 
project, increasing the renewable energy production in the excess generation area 
until the point at which reliability criteria are no longer met. 

While the numerical values can be adjusted for the Georgian situation, ENTSO-E 
uses the following ranges:12 

 Project has a neutral effect on integrating renewable energy sources; 

 Project allows direct connection of less than 500 MW; 

                                                 
12

 TYNDP 2012 p. 199. 
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 Project allows direct connection of more than 500 MW; 

 Project allows an increase of capacity between an area with excess 
renewable energy generation with other  

Improved Security of Supply 

As described above, certain aspects of improved security of supply can be quantified 
in terms of, reduced cost of unnerved energy and hours of customer interruptions. 
ENTSO-E includes a visual measure of security of supply in its indicator as to 
whether the project: (i) does not improve security of supply, (ii) improves security of 
supply under normal contingencies, and (iii) improves security of supply under 
normal and rare contingencies. 

In some analyses, planners seek to put a monetary value on the cost of unserved 
energy. This requires an estimate of the value of lost load (“VOLL”). Various studies 
show a wide range of values within and between customer classes. Work is 
underway at HPEP to review VOLL studies and their possible application within 
Georgia. 

Losses Variation 

The monetary impact on losses from a transmission project can be estimated with 
loss studies and production cost modeling (with and without the project). ENTSO-E 
shows this impact visually in terms of whether the project (i) increases losses, (ii) 
increases losses in some circumstances and decreases them in other 
circumstances, and (iii) lowers losses. For the Georgian analysis, there may be 
some projects specifically targeted toward loss reduction. In this case an economic 
evaluation of the energy cost savings would be warranted. For other projects, the 
impact on losses may be a minor element and so a detailed energy cost savings 
would not be needed. 

CO2 Emissions Mitigation 

By its nature, Georgia’s policy objective of building surplus hydropower projects for 
export is fully consistent with and supportive of reducing CO2 emissions. It is 
expected that hydropower project developers will realize the benefit of CO2 emission 
reduction either through sales of credits or as part of the export power sale price. 
ENTSO-E includes a CO2 emission reduction indicator as to whether the project (i) is 
neutral in its impact, (ii) medium (<500 kt CO2/yr) or (iii) high (>500 kt CO2/yr). GSE, 
GNERC and MoE may want to include such an indicator to recognize that 
transmission projects associated with renewable energy projects do, in fact, 
contribute importantly to reduced CO2 emissions. This may be a matter for future 
TGDPs depending on the nature of the calculation difficulty. 

Technical Resilience 

ENTSO-E evaluates the technical resilience of the transmission system in terms of 
its ability to withstand extreme system conditions. They use an indicator based on 
scoring a number of key performance indicators that refer to the technical 
performance of the assets in the transmission system. The key performance 
indicators investigate load flow results of failures combined with maintenance, steady 
state performance during rare contingencies, and voltage collapse analysis. 
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Appendix 2 includes a description of the details of this calculation. The inclusion of 
such an indicator would be dependent on the type of technical resilience analyses 
GSE conducts and its applicability for this purpose. 

Flexibility 

ENTSO-E uses the term flexibility as the ability of the proposed reinforcement to be 
adequate in different possible future development paths or scenarios, including 
trading of balancing services.13  

ENTSO-E quantifies flexibility in terms of key performance indicators and 
aggregating to provide a total impact of the project. The key performance indicators 
address the ability of the project to comply with all planning scenarios 
recommendations using the results of market studies, probabilistic or multi case 
approaches, cases taking out some of the foreseen reinforcements, ability to modify 
the project, and ability to facilitate sharing of balancing services.14 

While the specific indicators may be modified by GSE, GNERC and the MoE, a 
flexibility measure might be helpful to include illustrating the degree to which projects 
are beneficial under a range of possible future outcomes and scenarios. Appendix 2 
includes a description of the details of this calculation. 

Social and Economic Impact 

The purpose of the social and economic section is to assess the probability that the 
project will be built on time. Elements such as impact on nature, visual impact, and 
population density are examples of the items considered in the social and economic 
indicator. In the ENTSO-E approach, the probability of carrying out a project at the 
planned commissioning date is considered as (i) high (no protected or dense urban 
area is affected, there are no known former infrastructure conflicts in the area, the 
visual impact is perceived as low), (ii) realistic but exposed to uncertainty (protected 
or urban area may be affected in a limited way, visual impact is perceived as 
moderate), or (iii) low (visual impact is perceived as high, protected or urban area 
may be affected, there have been former conflicts in the area)15. 

This may be a useful and feasible measure for the Georgia TGDP as projects will 
have received some level of environmental assessment prior to inclusion in the 
TGDP. It would give readers a sense of the delay risk associated with projects. 
Appendix 2 includes a description of the details of this calculation. 

Project Costs 

Project costs would, of course, be included in the analysis. The ENTSO-E approach 
of including costs as a visual indicator on the assessment chart would be helpful. 
The GSE could develop a range (low, medium, high) based on the cost 
characteristics of projects contained in the TGDP. The costs will be evaluated in 
comparison to the benefits described above in detailed analyses, but the indicator 
described here is a useful visual aid in the project attributes chart. 

  

                                                 
13

 TYNDP 2012 p. 194. 
14

 TYNDP 2012 p. 201. 
15

 TYNDP 2012 p. 195. 
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7.0 GENERATION CAPACITY AND LOAD PROJECTIONS 

The purpose of this document is to serve as a template for developing a TGDP. As 
such, generation capacity and load projections are a critical element of any TGDP. In 
the discussion of scenarios in this document, we refer to different generation 
expansion plans as an important scenario to analyze due to the very large impact 
that generation size and location has on a transmission plan. The generation 
capacity and load projection description to the requirements specified in section 
3.3.11.8 of the Transmission Grid Code. Scenario analysis of different capacity and 
load projections would be agreed upon by GSE, other transmission companies, 
GNERC and MoE. 

3.3.11.8 The TGDP shall contain the forecasted annual generation capacity 
projection for a ten year period. Such generation projection shall include: 

(i) Demand forecast for the ten year period; 

(ii) Amount of required generation reserve for the system; 

(iii) Description of existing generation sources including retirement and 
refurbishment plans; 

(iv) Description of planned new generation plants with a signed memorandum of 
understanding or connection agreement; 

(v) Imported and exported energy on a historic and projected basis; 

(vi) Analysis of the country supply demand supply balance; 

(vii) Amount of remaining capacity and energy requirements on an annual basis 
to meet forecast demand, energy and reserve requirements; 

(viii) Recommendations in the event that the commissioning of planned 
generation plants is delayed; 

(ix) Recommendations for obtaining remaining capacity and energy 
requirements. 

8.0 TRANSMISSION INVESTMENT NEEDS 

The investment needs chapter of the TGDP would address the factors that influence 
transmission plans in Georgia. In reviewing the TYNDP 2012 and CSE Plan, the 
following sections seem applicable for the Georgian TGDP. 

 Present situation 

 Drivers of power system development 

 Expected bulk power flows by 2020 

Present Situation 

This section would provide a brief summary of existing power flows. This would 
include a description of prevailing power flows within Georgia as well as typical 
exports/imports. It seems that the description could present both winter and non-
winter information due to the very different seasonal power supply situation. 
Seasonal with simplified depictions of the prevailing power flows would illustrate the 
present situation. 
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Drivers of Power System Evolution 

This section would describe the factors that influence the need for transmission 
projects. These would include the expectation of numerous hydropower projects, 
load growth, continued rehabilitation of obsolete equipment, improved security of 
supply, improved service to remote areas, and regional transmission projects to 
facilitate exports and imports. 

This section would also address major concerns, which would seem to be: 

 Renewable energy project integration and the uncertainty associated with 
location and capacity; 

 Future bottlenecks, particularly for exports/imports. 

A map highlighting transmission projects that address these concerns would be a 
good visual guide for readers. 

Expected Bulk Power Flows 

This section would address the expected future bulk power flows assuming forecast 
generation additions, load growth, export/import characteristics, and transmission 
expansion. A map showing expected power flows within Georgia as well as typical 
exports/imports for the future would be helpful to the reader. 

The map in the ENTSO-E section shows expected 2020 power flows. A mid-term 
year such as 2020 should have enough generation additions and transmission 
system development to show meaningful changes but have less uncertainty than a 
10-year view. 

9.0 TRANSMISSION INVESTMENTS 

The purpose of this chapter is to describe the projects included in the TGDP. In 
reviewing both the CSE Plan and ENTSO-E TYNDP 2012, the following sections 
seem appropriate for the Georgian TGDP: 

 Criteria for Including Projects 

 Mid-term Projects 

 Long-term Projects 

 Required Investments 

Criteria for Including Projects 

The CSE Plan includes projects based on voltage level (for example in Georgia 110 
kV and above), grid transfer capacity added, amount of generation secured, or 
amount of load growth secured. It seems that in the case of Georgia, any projects of 
110kV and above would be appropriate to include. 

Additionally, GSE, other transmission owners, GNERC and MoE may want to include 
a description of the quantitative and qualitative criteria to be used for including 
projects. The criteria for including particular projects in the TGDP and excluding 
others are very important from a policy perspective. This is especially true because 
this will be the first TGDP under the Transmission Grid Code requirements and 
discussion of criteria will be useful for all stakeholders. For example: 
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 Renewable energy interconnections and grid strengthening: 
o What criteria should be used to include transmission projects in the 

TGDP given the uncertainty of future hydropower and wind project 
capacity and location – should it only include projects that have an 
Implementation Agreement in place or should there be recognition of 
future potential projects? 

o What criteria should be used for commencing various transmission 
project development steps (engineering, permitting, construction) given 
the uncertainty as to whether specific generation projects will be built; 

o How should the value of flexibility (ability to accommodate different 
generation project locations/capacity) and achieve other transmission 
system benefits be accounted for. 

 Improve security of supply: 
o What are the criteria for including projects to achieve N-1 reliability 

levels – should there be some cost per MW ceiling where N-1 reliability 
is simply too costly for certain reliability projects?  

 Facilitate exports/imports for internal energy needs and, ultimately as a 
regional electricity hub. 

o What are the criteria for proceeding with a project to increase 
exports/imports in terms of neighboring country markets, transmission 
congestion risk, and transmission line user commitments. 

Mid-Term Projects and Long-term Projects 

These sections would describe the specific transmission projects in the TGDP (much 
like the project descriptions in GSE’s 2012 Annual Report). The description would 
include factors such as voltage level, location, and benefits of the project. 

Projects are split into mid-term and long-term to reflect the different levels of 
certainty with projects that will proceed (or are proceeding) in the closer-in years as 
opposed to those that are farther out in time. 

Required Investments 

This section would describe the cost of required transmission investments over the 
planning horizon. This could be broken down by year, by driver (generation 
integration, security of supply, exports/imports) or such other categories that GSE, 
other transmission owners, GNERC and MoE consider most relevant. This would be 
total costs, with costs per individual project included in an appendix. 

10.0 IMPACT ON TARIFFS 

It is important that GSE, other transmission companies, GNERC and MoE have an 
estimate of the impact of the overall transmission plan on the transmission tariff. 
Further, it would be beneficial to have an estimate of the impact of selected large 
transmission projects on the tariff. 

The purpose of the tariff calculation proposed in this document is not of the same 
complexity as the calculations that GNERC would do. Rather, it is to give policy 
makers an indication of the tariff impact of the plan. The table below lays out an 
illustrative form until a more detailed tariff impact calculation is established. 
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 Columns 1-3: GSE and GNERC to agree on a reference tariff level by year 
prior to the transmission projects in the plan. In theory, the rate for a year in 
simplified form would be determined by the annual transmission revenue 
requirements developed in a cost of service analysis divided by billing units 
(MWh for this purpose). In practice it will be more difficult to agree since there 
are likely to be perceived differences in tariff level as compared to cost of 
service. 

 Column 4: Using a simplified cost of service model to be agreed upon by GSE 
and GNERC, estimate the revenue requirements for each project in the plan. 

 Column 5-6: Estimate of additional revenue from projects such as capacity 
auction for cross border transactions. Note that transmission revenue from 
export projects is not included. Instead, the additional billing units from export 
and transit are included in column 7. 

 Column 8: Average tariff after project(s) as total revenue requirements less 
revenue after the projects divided by billing units including MWh exports and 
transit. 

 Annualized Annualized Average Annualized Additional Annualized Annualized Average

 Revenue Reqt. Billing Units Tariff Revenue Reqt. Revenue Cost of Service Billing Units Tariff

w/o Project(s) w/o Project(s) w/o Project(s) of Project(s) From Projects After Projects of Projects after Project(s)

Project Name (Lari) (MWh) (Lari/MWh) (1) (Lari) (Lari) (2) (Lari) (Lari) (3) (Lari/MWh) (4)

[1] [2] [3] = [1]/[2] [4] [5] [6] = [1]+[4]-[5] [7] [8]=[6]/([2]+[7])

Note:  This section is illustrative until a more detailed tariff impact calculation is established.  Substantial work needs to be done on estimating annualized revenue

requirements and billing units.  The intent is to develop an average cost of service in Lari/MWh without the transmission projects and compare it to the average

cost of service with transmission projects(s).  This is primarily intended to be done for the sum of all transmission projects, but can also be done for large individual

projects.

(1) Annualized cost of service requirements without the project(s) divided by MWh billing units results in average tariff before the project(s). 

(2) Non-transmission tariff revenue associated with new projects such as cross border capacity auction revenue

(3) For example, additional billing units from new hydropower projects and new cross-border transactions associated with the transmission projects

(4) Annualized cost of service requirements after the project(s) divided by MWh billing units results in average tariff after the project(s). 

Tariff Impact

 

The level of complexity of these calculations could be a matter of discussion 
between GSE and GNERC. A simplified form has the advantage of being usable in a 
planning (rather than ratemaking) context. The analytical element would primarily be 
the development of a revenue requirements model for the transmission projects. 
Once developed, the model can be applied to all the projects in the plan. 

11.0 TRANSMISSION ADEQUACY 

ENTSO-E approaches the question of transmission adequacy (after projects in the 
plan are implemented) in a broad regional view. They define transmission adequacy 
as: 

“Transmission Adequacy shows how adequate the transmission system is in 
the future in the analyzed scenarios, considering that the presented projects 
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are already commissioned. It answers the question: “is the problem fully 
solved after the projects are built?”16  

ENTSO-E categorizes transmission adequacy as either: 

 Needs are solved in every situation; 

 Needs are solved in almost every situation; 

 Need is not completely solved. 

In Georgia’s case, this chapter might address the broad question of how well the 
transmission plan achieve the national energy policy goals of hydropower project 
connection and integration, increased security of supply, and increased export/import 
capability under the selected scenarios. 

On a more narrow perspective, the transmission adequacy chapter should also 
address any reliability deficiencies that remain (due to budget or other constraints) 
under the plan. This requirement is described in section 3.3.11.9 Basis for Reporting 
Transmission Planning Criteria of the Transmission Grid Code. That requirement is: 

“In the event that any planning criteria cannot be met for certain portions of 
the Transmission Grid, the TSO shall provide an engineering economic 
analysis to be submitted to GNERC with the Transmission Grid Development 
Plan. The analysis shall include the following factors: 

(i) Probability of the type of accident that would cause the planning criteria 
not to be met;  

(ii) Consequences of such type of accident; 
(iii) Cost required to improve the transmission system in order to meet the 

planning criteria;  
(iv) Cost of the protection measures to reduce the probability of the 

accident.” 

This can be presented in summary form in the chapter, with the detail provided in an 
appendix. 

12.0 ENVIRONMENTAL FACTORS 

The purpose of this chapter is to describe the anticipated degree of difficulty in 
permitting the various projects from an environmental and social perspective. It does 
not involve performing environmental impact studies for each of the projects for the 
purpose of the plan. Instead, the information is gathered from existing environmental 
impact studies or may be from early feasibility studies, depending on what is already 
available to GSE. 

The CSE Plan points to public opposition as being the main barrier to timely 
realization of projects. Opposition is more likely for new overhead transmission lines 
than upgrading existing facilities or building on the same right-of-way. Underground 
cables would likely be easier to permit than overhead lines as well. 

The CSE Plan identifies projects in terms construction type and distance, including 
whether the route goes through any environmentally sensitive land areas. In the CSE 

                                                 
16

 TYNDP 2012 p. 72 
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Plan, “The environmental impact is “quantified” and assessed mainly by estimating 
the possible influence on the flora and fauna. This estimation examines the impact of 
new projects on: 

 Areas characterized as “sensitive” and which have been included in 
International Treaties for environmentally sensitive or especially sensitive 
areas such as Natura, Ramsar, and so on. 

 Areas of special treatment such as aesthetic forests, areas characterized as 
“national monuments”, and so on.”17 

The CSE Plan also includes a general assessment of the social impact including:  

 “The impact of the projects on the use of the land and consequently on the 
value of the land (e.g. touristic areas, etc.). 

 The visual impact especially of transmission lines and new substations. 

 The proximity to heavily populated urban areas which is strongly related to the 
fears of EMF impacts on human health.”18 

The CSE Plan includes a ranking of public opposition to the project as strong, 
medium and negligible. It classifies the planned investments in terms of the expected 
impact and associated realization difficulties. This approach toward environmental 
assessment seems reasonable to adopt in the Georgian TGDP. The environmental 
and social issues seem to be similar, with the difficulty of licensing hydroelectric 
projects adding complexity to the Georgian situation. 

13.0 RESILIANCE ASSESSMENT 

This chapter describes the resilience of the transmission plan with respect to a range 
of future scenarios. The CSE Plan describes the resilience assessment in terms of 
security of supply, economic performance, technical sustainability (taking advantage 
of technological evolution), and compatibility with long term visions.19 

The basic work for this chapter is performed and summarized in other chapters. For 
example, security of supply under the TGDP is described in the Transmission 
Adequacy chapter.20 Economic performance is described in the socio-economic work 
contained in the methodology chapter. Technical sustainability is considered in 
project selection (HVDC, higher AC voltage levels, smart grid technology, etc.). 
Compatibility with long term visions is addressed through the considerations of 
Georgian national energy policy goals that can be referenced throughout the TGDP. 

As a result, this chapter can be seen as a place to summarize the significant aspects 
of the TGDP in terms of the four listed categories under the range of scenarios: 

 Security of Supply;  

 Economic performance; 

                                                 
17

 CSE Plan p. 73 
18

 CSE Plan p. 72 
19

 CSE Plan p. 75 

20
 The CSE Plan Assessment of Resilience chapter also describes more severe contingencies than those included in the N-1 

criterion. 
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 Technical sustainability; 

 Compatibility with long-term visions. 

In terms of methodology for Georgia, the situations that seem most important from a 
resilience assessment perspective are: 

 Load growth differences as compared to forecast; 

 Different locations/capacity of hydropower projects and expanded wind 
generation; 

 High/low water years; 

 Different transit scenarios as Georgia becomes a regional transmission hub in 
the future. 

14.0 SUMMARY AND CONCLUSION 

This chapter would include any notable conclusions that GSE wanted to highlight. 
Some ideas from ENTSO-E’s TYNDP 2012 include: 

 Renewable energy projects as the major challenge due to more volatile power 
flows over greater distances; 

 Distance and investment cost of projects including breakdown by type of 
construction and comparison to previous plan; 

 Consistency with European energy policy; 

 Role of ENTSO-E including modeling and stakeholder groups; 

 Risks of delays. 

The CSE Plan conclusions chapter is organized into main messages and main 
statistics. Examples of the messages points in the CSE chapter include: 

 Restatement of transmission projects for hydropower connection, security of 
supply and cross-border transactions; 

 Directions of power flows now and in the future; 

 Expected mix of new generation added to the system; 

 Total cost of new projects; 

 Insights from results of market and system studies; 

 Improvements expected from plan implementation. 

Examples of main statistics (in chart form) would be: 

 KM of transmission projects (new vs. refurbished, voltage level, overhead vs. 
underground); 

 Progress of projects in 2012 transmission plan (ahead of schedule, on time, 
delayed, cancelled); 

 Chart summaries of various economic and performance indicators.  
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15.0 APPENDIX 1 

TRANSMISSION GRID CODE TGDP REQUIREMENTS 

3.3.11  Transmission Grid Development Plan 

3.3.11.1 The Transmission Grid Development Plan (TGDP) shall be prepared by 
TSO taking into account the Transmission Grid Studies and shall describe the 
existing transmission network and specify the required modifications and 
development of the Transmission Grid. 

3.3.11.2 The TSO shall develop a ten-year transmission system development plan 
and update such plan every two years. 

3.3.11.3 TGDP shall define the expected performance of the Transmission Grid by 
years and indicate those points on the transmission system where new or 
refurbished facilities are required to meet or maintain the power quality and reliability 
criteria specified in this Transmission Grid Code.  

3.3.11.4 The Transmission Grid Development Plan shall indicate those points of 
the Transmission Grid that are best suited for the addition of new Generators 
and/or Users to promote competition and further development of the Transmission 
Grid in a transparent and non-discriminatory manner. 

3.3.11.5 In geographic areas where the Transmission Grid development plan is not 
expected to meet the power quality and reliability criteria, the TSO shall describe the 
operations changes and/or projects that are required to meet the power quality and 
reliability criteria. 

3.3.11.6 Operating Parameters 

The Transmission Grid Development Plan shall contain information about the 
operating parameters of the Transmission Grid including but not limited to the 
following:  

(i) Overall and regional characteristics of the Transmission Grid; 

(ii) Evaluation of the current performance of the Transmission Grid, including 
comprehensive analyses of any portions of the transmission system that do 
not meet planning criteria; 

(iii) Transmission capacity for transmission lines at or above 110 kV; 

(iv) Power flows at maximum load on the Transmission Grid; 

(v) Load at the connection points of Transmission Users at maximum load on 
the Transmission Grid;  

(vi) Levels of short-circuit currents in substation buses at or above 110 kV;  

(vii) Transmission and transformer losses; 

(viii) Proposed Transmission Grid Development based on load growth; 

(ix) Proposed Transmission Grid Development based on new generating 
units; 

(x) Proposals for construction of new interconnection transmission lines and 
substations; 

(xi) Scheduled power interchanges with external (foreign) entities. 
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3.3.11.7 The Transmission Licensees (Transcos) shall prepare the investment 
plans of their Transmission Systems based on TGDP and Project Allocation 
Procedure approved by GNERC. 

3.3.11.8 The TGDP shall contain the forecasted annual generation capacity 
projection for a ten year period. Such generation projection shall include: 

(xii) Demand forecast for the ten year period; 

(xiii) Amount of required generation reserve for the system; 

(xiv) Description of existing generation sources including retirement and  
refurbishment plans; 

(xv) Description of planned new generation plants with a signed memorandum 
of understanding or connection agreement; 

(xvi) Imported and exported energy on a historic and projected basis; 

(xvii) Analysis of the country supply demand supply balance; 

(xviii) Amount of remaining capacity and energy requirements on an annual basis 
to meet forecast demand, energy and reserve requirements; 

(xix) Recommendations in the event that the commissioning of planned 
generation plants is delayed; 

(xx) Recommendations for obtaining remaining capacity and energy 
requirements. 

3.3.11.9 Basis for Reporting Transmission Planning Criteria - In the event that 
any planning criteria cannot be met for certain portions of the Transmission Grid, 
the TSO shall provide an engineering economic analysis to be submitted to GNERC 
with the Transmission Grid Development Plan. The analysis shall include the 
following factors: 

(xxi) Probability of the type of accident that would cause the planning criteria not 
to be met;  

(xxii) Consequences of such type of accident; 

(xxiii) Cost required to improve the transmission system in order to meet the 
planning criteria;  

(xxiv) Cost of the protection measures to reduce the probability of the accident. 



 

HYDRO POWER AND ENERGY PLANNING PROJECT (HPEP) 25 

16.0 APPENDIX 2 

DRAFT INFORMATION REQUIREMENTS 

Voltage  

Project Name Level Short Technical Description (1)

(1) For lines:  Name of relevant substations, length, Material/Cross section and Type (single OHL, double OHL, cable, HVDC)

Note:  Certain descriptions are based on USAID, USEA presentations on Black Sea Transmission System Planning Project

by Electricity Coordinating Center Ltd.

Basic Technical Information

 

Expected 

Year of Current 

Project Name Commission Status  (1) Project Description (2)

(1) Current status of project (UC - under construction, FS - completed feasibility study, PFS -completed prefeasibility study, I - idea)

(2) Short project description in terms of its importance related to possible reinforcement of existing lines, extension and construction of substations,

reactive power compensation equipment or construction of new circuits (overhead and cable), DC or AC.  Correlation of candidate project with 

some bigger envisaged cluster of new projects

Basic Project Description

 

 Current Current Potential

 Permitting RoW Delay Risk

Project Name Status  (1) Acquired (2) (0,1,2) (3) Social, Environmental Impact Description (4) Social Impact (5)

(1) Current licensing status (IP - All required permits in place, S - all permit requests submitted, EIC - environmental impact study complete

EIU - environmental impact study underway, NS - environmental impact study not started

(2) Percentage of required right of way acquired

(3) See next page for scoring criteria

(4) Short description of environmental sensitivity (for example, land within national parks or of cultural significance).  Include description

of most significant environmental licensing challenges expected

(5) Short description of social impact including densly populated areas and land that is near schools or similar facilities.  Include description

of most significant licensing challenges expected due to social concerns

Social and Environmental Impact
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ENTSO-E Social and Economic Impact Description

The social & environmental impact completes the costs, date of commissioning and the status of the project as well as show risks attached to the project

completion.[1]

S. 1 Social and environmental impact[2]

Social and Environmental impact characterizes the project impact as perceived by the local population, and as such, gives a measure of probability that the

project will be built at the planned commissioning

date. Impact on nature (biodiversity …), on human activity and social compatibility (visual impact …) are analyzed in order to identify the impact on the

planned commissioning date. Early assessment of social and environmental impact will help increasing social compatibility and successful licensing. The

indication is found through an expert assessment, if possible supported by preliminary environmental studies.

Indicative colors are assigned as follows:

Light green (or 2 score):

The probability of carrying out a project at the planned commissioning date is considered as high (no protected or dense urban area is affected, there are no

known former infrastructure conflicts in the area, the visual impact is perceived as low).

Yellow (or 1 score):

The probability of carrying out a project at the planned commissioning date is considered as realistic but exposed to uncertainty (protected or urban area may

be affected in a limited way, visual impact is perceived as moderate).

Red (or 0 score):

The probability of carrying out a project at the planned commissioning date is considered as low (visual impact is perceived as high, protected or urban area

may be affected, there have been former conflicts in the area).

[1] ENTSO-E TYNDP p. 36  

 Improvement  

 in Expected Improvement in N-1 Reliability  

Project Name LOLP* (hr/yr) EENS** (MWh/yr) (Y/N) (2) Security of Supply Improvement (1)

* LOLP - Loss of Load Probability

** Expected Energy Not Supplied

(1) Short description of the security of supply improvements will result from the project, including quantifiable benefits, if any

(2) Is the project required to achieve N-1 reliability standard in the relevant area?

Note:  Consider monetization of expected energy not served.  Value of lost load (VoLL) is difficult to calculate and subject to a 

wide range, but assigning a range to the value would provide additional insight into the plan.  HPEP may have additional

information of VoLL range as the project progresses.  The monetary value would be the NPV of VoLL x Improvement in

EENS.

Security of Supply
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 Savings Due Reduced Transmission Additional

 to Reduced Energy Revenue from Revenue or  

Project Cost Congestion Costs Exports Savings

Project Name NPV ($) (1) (NPV $) (2) (NPV $) (3) (NPV $) (4) (NPV $) (5) Socio-economic benefits (6)

(1) Project cost, including permitting, engineering, construction and maintenance

(2) Production cost savings that are a result of the project in reducing transmission congestion within Georgia

(3) Cost savings that are a result of lower cost generation (for example, availability of hydroelectric energy purchases in winter as compared to imports)

(4) Range of estimated transmission revenue from additional exports resulting from the transmission project 

(5) Additional quantifiable financial benefits resulting from the project (for example, reduced hydropower spillage)

(6) Short description of the quantifiable energy cost savings that will result from the project

Note:  Black Sea Transmission Project (BSTF) has adopted the PSEE OPF module for production cost modeling.  Model choice should be studied.

Use of the PSEE OPF module would have major benefits such as integration of transmission modeling and production cost as well as

consistency with the BSTF modeling.  However, the model's ability to handle hydropower modeling and ease of use/granuality are also factors to be considered.

Cost and Socio-Economic Benefits

 

 Reduced/ Savings Due

 Increased to Reduced  

Losses Losses

Project Name MWh (1) (NPV $) (2) Losses Reduction Description (3)

(1) Change in losses with and without the project

(2) Production cost savings that are a result of the project in reducing transmission losses within Georgia

(3) Short description of the reason for the reduction of losses that will result from the project

Losses

 

 Direct RES Direct Increased NTC

Connection RES Connection For RES Export

Project Name (MW) (MWh) (MW) Increased RES connection description (1)

(1) Short description of the increased RES connection MW and MWh, including including additional potential for RES in the area and/or

specific RES project connection

Renewable Energy Supply

 

 Reduced Reduced 

 CO2 CO2  

Dispatch From Losses

Project Name (Tons) (1) (Tons) (2) CO2 Reduction Description (3)

(1) Change in CO2 emissions from low carbon power plants to generate more electricity than without the project

(2) Change in CO2 emissions from reduced system losses due to transmission project

(3) Short description of the reason for the reduction of CO2 that will result from the project

CO2
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 Failures  Voltage

 Combined with Steady State Collapse  

Maintenance Criteria Criteria

Project Name (KPI = 0,1,2) (1) (KPI = 0,1,2) (1) (KPI = 0,1,2) (1) Resilience Description (2)

(1) See following page for ENTSO-E category definitions.  Scoring is on a 0, 1, 2 basis.   ENTSO-E does not specify an exact scoring criteria, but generally a "0"

means there is an unacceptable level non-compliance with the criterion, "2" means there is a good level of compliance, and "1" is an intermediate

level of compliance.  The KPI for the three categories are summed.  A total of 0 would be color coded white, 1-3 would be light green, and 4+ would be dark green.

(2) Description, if applicable, of reason for scoring if the sum of KPIs is 3 or less

Technical Resilience

 

Technical Resiliance Description

“B. 6 Technical resilience / system safety margin[1]
A quantitative summation of the technical resilience and system safety margin of a project is performed by scoring a number of key performance indicators

(KPI) and aggregating these to provide the total impact of the project.

Indicative colors are assigned as follows:

White: the score of KPIs is 0

Green: the score of KPIs is ≤ 3 +

Dark green: the score of KPIs is > 3 +

KPI

Score

(Either ++ / + / 0)

Able to meet the recommendation R. 5 (failures combined with maintenance) set out in chapter 3 (as applicable).

Able to meet the recommendation R. 6 (steady state criteria) set out in chapter 3 (as applicable).

Able to meet the recommendation R. 7 (voltage collapse criteria) set out in chapter 3 (as applicable).”

Recommendations R.5, R.6 and R.7 set out in chapter 3:

R. 5 Load flow analysis Failures combined with maintenance[2]
Certain combinations of possible failures and non-availability of transmission elements may be considered in some occasions. Maintenance related non-

availability of one element combined with a failure of another one may be assessed. Such investigations are done by the TSO based on the probability of

occurrence and / or based on the severity of the consequences, and are of particular relevance for network equipment that may be unavailable for a

considerable period of time due to a failure, maintenance, overhaul ( for instance cables or transformers) or during major constructions. 

R. 6 Steady state analysis [2]
Acceptable consequences depend on the type of event that is assessed. In the case of rare contingencies, acceptable consequences can be defined regarding

the scale of the incident, and include loss of demand. Angular differences should be assessed to ensure that circuit breakers can re-close without imposing

unacceptable step changes on local generators.

R. 7 Voltage Collapse analysis [2]
The aim of voltage collapse analysis is to give some confidence that there is sufficient margin to the point of system collapse in the analyzed case to allow for

some uncertainty in future levels of demand and generation.

[1] Source:  ENTSO-E TYNDP 2012 p. 190

[2] Source:  ENTSO-E TYNDP 2012 p. 200  
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 Comply with Comply with Comply with Facilitate Ability to

 ENTSO-E ENTSO-E ENTSO-E Balancing Modify  

R1 R2 R3 Services the Project

Project Name (KPI = 0,1,2) (1) (KPI = 0,1,2) (1) (KPI = 0,1,2) (1) (KPI = 0,1,2) (1) (KPI = 0,1,2) (1) Robustness Description (2)

N/A

N/A

N/A

N/A

N/A

N/A

(1) See following page for ENTSO-E category definitions.  Scoring is on a 0, 1, 2 basis.   ENTSO-E does not specify an exact scoring criteria, but generally a "0"

means that the plan does not adequately comply with all planning scenarios, a "2" means that it complies with all planning scenarios, and a "1" is an intermediate value.

Additional KPI contributors include ability to modify the project and ability to facilitate balancing services on a broader geographic area including between synchronous

areas (not applicable in Georgia).

(2) Description, if applicable, of reason for scoring if the sum of KPIs is 4 or less

Robustness/Flexibility

 

ENTSO-E Robustness/Flexibility Description

B. 7 Robustness / flexibility
A quantitative summation of the flexibility and robustness of a project is performed by scoring a number of key performance indicators and aggregating

these to provide a total impact of the project.

Indicative colors are assigned as follows:

White: the score of KPIs is 0

Green: the score of KPIs is ≤ 5 +

Dark green: the score of KPIs is > 5 +

KPI

Score (Either ++/+/0)

Able to comply with all planning scenarios recommendation R. 1 (investigation of cases using results of market studies) set out in chapter 2 (as applicable).

Able to comply with all planning scenarios recommendation R. 2 (investigation of cases using a probabilistic or multi-case approach) set out in chapter 2 (as

applicable).

Able to comply with all planning scenarios recommendations R. 3 (investigation of cases taking out some of the foreseen reinforcements) set out in chapter 2

(as applicable).

Ability to modify the project.

Ability to facilitate sharing of balancing services on wider geographical areas, including between synchronous areas.

Recommendations R.5, R.6 and R.7 set out in chapter 3:

R. 1 Representative cases may be established using results of market studies.

R. 2 Other cases different from representative cases can be investigated if needed. 
These other cases might be defined in a multi-case or probabilistic analysis. This approach aims to assess risks of grid operation throughout the year or

several years and to determine the uncertainties that characterize it. The objective is to cover many transmission system states in order to −− detect “critical

system states” that are not detected by other means and −− estimate the probability of occurrence of each case assessed, facilitating the priority evaluation

of the needed new assets.

R. 3 Planned transmission system expansion projects.
The uncertainty in the commissioning date of some future assets could require a conservative approach when building the cases, taking into account −− state

of permitting procedure (permits already obtained and permits that are pending), 

−− existence of local objection to the construction of the infrastructure and

−− manufacturing and constructing deadlines.

A case without one or some reinforcements foreseen, as well as cases including less conservative approaches, could be analyzed.

[1] Source:  ENTSO-E TNYDP 2012 p. 201

[2] Source:  ENTSO-E TYNDP 2012 p. 184  
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 Annualized Annualized Average Annualized Additional Annualized Annualized Average

 Revenue Reqt. Billing Units Tariff Revenue Reqt. Revenue Cost of Service Billing Units Tariff

w/o Project(s) w/o Project(s) w/o Project(s) of Project(s) From Projects After Projects of Projects after Project(s)

Project Name (Lari) (MWh) (Lari/MWh) (1) (Lari) (Lari) (2) (Lari) (Lari) (3) (Lari/MWh) (4)

[1] [2] [3] = [1]/[2] [4] [5] [6] = [1]+[4]-[5] [7] [8]=[6]/([2]+[7])

Note:  This section is illustrative until a more detailed tariff impact calculation is established.  Substantial work needs to be done on estimating annualized revenue

requirements and billing units.  The intent is to develop an average cost of service in Lari/MWh without the transmission projects and compare it to the average

cost of service with transmission projects(s).  This is primarily intended to be done for the sum of all transmission projects, but can also be done for large individual

projects.

(1) Annualized cost of service requirements without the project(s) divided by MWh billing units results in average tariff before the project(s). 

(2) Non-transmission tariff revenue associated with new projects such as cross border capacity auction revenue

(3) For example, additional billing units from new hydropower projects and new cross-border transactions associated with the transmission projects

(4) Annualized cost of service requirements after the project(s) divided by MWh billing units results in average tariff after the project(s). 

Tariff Impact
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