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Project Objectives

The scope of the Annex Il is the development of methods and tools for the evaluation of
the costs and benefits of smart grids projects, and for the preliminary assessment of the
level of smartness of present electricity systems. Some requirements for the methods
and tools developed by this Annex are:

e Results of application of these tools could be used to develop specific business
cases, taking into account regulatory and market structures, as well as current
system status, available generation assets and resources and demand profiles.

e Regulators, utilities and other electricity system stakeholders could use these toolk-
its to define and decide on system needs and priorities for smart grid system in-
vestment and regulatory changes

e Leverages existing knowledge and experience (e.g. in the DOE-EPRI methodology
and computational tool, the EU KPI efc).

The objective of this Annex is to develop a global framework and related analyses
that can identify, define, and quantify in a standardized way the benefits that can be re-
alized from the demonstration and deployment of smart grids technologies and related
practices in electricity systems. The Annex will leverage existing knowledge and experi-
ence gained in different participating countries (e.g. in the U.S. through the DOE-EPRI
methodology and computational tool, the EU through its approach based on Key Perfor-
mances Indicators, etc.), as well as in current international efforts underway and through
cooperation among major smart grids stakeholders globally.

The program of work consists of the following three Tasks.

Task 1: Assess Current Network Maturity Models and Tools available

Subtask 1.1: Collecting and comparing maturity frameworks and tools

Subtask 1.2: Trial application of two network maturity analysis tool and results
discussion

Subtask 1.3: Guidelines for the development of a new ISGAN simplified ma-
turity analysis tool

Task 2: Assess Current Benefit-Cost Analytical Methodologies and Tools

Subtask 2.1: Collecting and comparing benefit-costs frameworks and tools

Subtask 2.2: Assessing policy and regulatory considerations for smart grid



Task 3: Develop Toolkits to Evaluate Benefit-Costs at the Technology or Sub-
system Level

Subtask 3.1: Trial application of the DOE benefit-cost analysis computational
tool and results discussion

Subtask 3.2: Guidelines for the development of a new ISGAN benefit-cost
analysis tool



Work Performed and Achieved Results

The Tasks and Subtasks within the ISGAN Annex Il are carried out on a task-sharing
basis, as directed by the ISGAN ExCo. The following summary of activities includes
contributions of all participating countries to the tasks.

Task 1: Assess Current Network Maturity Models and Tools available

More insights have been gathered on the two smartness methods proposed as a bench-
mark. The smartness KUL approach has been revised to take into consideration also the
market features of the smart grids. Furthermore, The questionnaire for the assessment
of the level of smartness of T&D networks has been updated and modified; it has been
split into two parts:

e Preface questionnaire: general information on countries and their network struc-
ture

e Smartness questionnaire: specific information on smart grids technologies and
functionalities implemented.

The main aim of the new version is to gather more quantitative data, collect data which
do not depend on the size of the network, declare explicitly the influence due to the na-
tional/regional context, make a clear distinction between transmission/distribution grids,
make sure that respondents refer to their BAU grid (not to demo projects). As also
described above, the questionnaire is preceded by a first part called ,Preface question-
naire” to get general information baut the network such as number of customers, network
general data, etc.

The questionnaire is referred to real life T&D grids, and consists mainly of quantitative
questions, that can be answered based on homogeneous information related to:

a specific grid (minimum consistence: at least one HV/MV substation);

a specific transmission grid;

a whole distribution grid belonging to/operated by a single Company (DSO);

a whole transmission grid belonging to/operated by a single Company (TSO);

a set of distributions grids considered at a national/regional level,

a set of transmission grids considered at a national/regional level.

The assessment of the maturity of the network is deemed necessary as a benchmark in
view of better assessing the costs and benefits of smart grids projects. Figure 1, Figure
2 and Figure 3 show the results of the post—processing of the questionnaire for different
networks.
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Figure 1: An example of post—processing of the questionnaire (Application to Italy)
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Figure 2: An example of post—processing of the questionnaire (Application to Kepco)
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Figure 3: An example of post—processing of the questionnaire (Application to India)

Task 2: Assess Current Benefit-Cost Analytical Methodologies and
Tools

In 2014, the review of possible tools for cost benefit analysis has been completed with
up-to-date information. For this purpose following models have been studied:

e EA Technology ,Transform Model”: The model provides a detailed representation
of a given electricity network and describes the impact that future scenarios may
have on those existing networks

e Synapse Energy Economics ,Benefit — Cost Analysis for Distributed Energy Re-
sources”: The model results should be reported using the Societal Cost Test, the
Utility Cost Test and the Rate Impact Measure test.



EA Technology ,,Transform Model”

The model is a parameter-based model based on real data from distribution networks,
local authorities, central government and a range of other sources, which allows the net-
work to be constructed of common elements. It can assess and optimise investment over
a range of conventional and smart strategies, and involving a wide range of solutions.
The Transform Model is based on four steps:

1. Scenarios
2. Existing Networks
3. Solutions

4. Modelling Combinations

Synapse Energy Economics Model

One advantage of the model is that it accounts also for non monetized impacts. The
process of accounting for costs and benefits includes one section for all of the monetized
impacts and a separate section for the non monetized impacts to indicate how each of
them will be accounted for. The monetized section includes a presentation of the results
in terms of net benefits and in terms of a benefit/cost ratio. The ,non monetised benefits”
section of the template is a reminder that the monetised results should not be considered
in isolation. The non monetized results need to be accounted for somehow in order to
ensure that the BCA framework fully accounts for all relevant costs and benefits. This is
achieved by multi-attribute decision analysis.



Task 3: Develop Toolkits to Evaluate Benefit-Costs at the Technology
or Sub-system Level

Annex 3 focused on a simplified/practical approach, based on simple excel spread-
sheets, where investments (assets) are directly linked/related to benefits, with some cal-
culations and some practical results. In June 2014, some ISGAN experts were involved
in a real case of CBA performed/validated by the Italian/French NRA (AEEG-SI / CRE).
The smart grid project taken under investigation was ,Grid integration of REnewables
Energy sources in the North-MEditerranean”. The GREEN-ME project will cover a large
area between the North of Italy and the South of France, involving 2 TSOs (Terna in Italy,
RTE in France) and 2 DSOs (ENEL Distribuzione in Italy, ERDF in France) According to
JRC methodology, the steps in the Cost Benefit Analysis performed are:

1. Technologies, elements and goals of the project (Table 1 and Table 2)
2. Mapping assets on to functionalities (Table 3)

3. Mapping functionalities on to benefits (Table 4 and Table 5)

4. Definition of the baseline and Smart Grids scenarios

5. Monetized benefits

6. Identifying and quantifying the costs

7. Comparing costs and benefits

Tables 1-5 show their application to the reference project.
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3 4 5 6 7 8 9 10 11 12|13 14
1 v v v/ v v
2 v v/ v
3 v v
4
5 v
6 v v v v Vv v VIV VY
7 v v v
8 v v v v v v VIV VY
9
10 v
11 v v v v vV
12 v v VI v oV
13 v v v Vv VIV VY
14 v v v v v
15 v v v v v v v Vv
16 v 7 v v v
17 v
18 v v v v v v VIV VY

Table 3: Mapping assets (A) in Table 1 on to functionalities (F) in Table 2
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Table 5: Mapping functionalities (F) in Table 2 on to benefits (B) in Table 3
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National Collaboration

The ongoing activities in Annex | (Global Smart Grid Inventory) and Annex Il (Benefit &
Cost Analyses And Toolkits) were regularly communicated with Dr. Rainer Bacher from
BACHER ENERGY LTD, who is the Annex | swiss representative.

International Collaboration

The Tasks and Subtasks within the ISGAN Annex Ill are carried out on a task-sharing ba-
sis. The task-sharing basis allows close collaboration with participating countries (Aus-
tria, Canada, France, India, Italy, South Korea, Mexico, Russia, Spain, Sweden, Switzer-
land, UK, USA).

Outlook 2014

Task 1: Assess Current Network Maturity Models and Tools available

e Encourage ISGAN experts to select one or more test cases on to apply both ques-
tionnaire

e This will lead to the development of an excel file to obtain an overall picture of
the maturity level based on the answers gathered from the questionnaire for the
electric system of a given country/region (transmission + distribution)

Task 2: Assess Current Benefit-Cost Analytical Methodologies and
Tools

e Report on existing benefit-cost analyses with recommendations of best practices

Task 3: Develop Toolkits to Evaluate Benefit-Costs at the Technology
or Sub-system Level

e Creation of a guide/tool to let policy makers and other stakeholders learn the gen-
eral framework of CBA shared at ISGAN level

e List the various best practices / lessons learnt options/toolkits available
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