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1 Introduction to Entire Report

AspartoftheTariff project's Task 3, “Incorporating Incentive Mechanism into Tariff Structure to Enhance Innovation
Capabilities of Regulated Entities in Electricity and Natural Gas Markets” , one of the deliverables is to review and
assess EU and Turkey practices regarding innovation, and deliver a report on the review and recommendations for
electricity and natural gas sectors.

The main objective of Task 3.2 report is the elaboration of a comparative desktop analysis, so to assist to the
Beneficiary to identify amendment options for secondary legislation.

Task 3.2 report has been organized in 2 separate volumes:
e Volume-I: Incentive Mechanism and Innovation Report for Natural Gas Sectors
e Volume-Il: Incentive Mechanism and Innovation Report for Electricity Sectors
The scope of this report (Volume-II") consists of the following elements:
o Electricity Distribution Sector Innovation Report
e Electricity Transmission Sector Innovation Report

Within the individual sections, some practices, adopted by some selected European Countries, were examined in
depth to realize a gap analysis with the practices adopted by the beneficiary country and to elaborate the needed
recommendations.

' Relevant chapters for Natural Gas Distribution and Transmission are presented in Volume-I.
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2 Innovation Funding and Mechanisms in EU

Beginning with a short summary of the EU-specific funding schemes and respective frameworks supposed to foster
innovative R&Dactivitiesregarding virtuallyallsystem-relevantsectorsand market segments, thesubsequent part
of this section does present the status of innovation for the utilities within the European Union.

Within the European Union exist several funding schemes and frameworks, in the context of which innovation and
R&D activities for the electricity sector may be supported. Among them, the following programs and funds are the
most widely used:

e Horizon 2020 Framework Program,

e Horizon Europe Framework Program,

e ERA-NET Smart Grids Plus,

e ERA-NET Cofound Action Electric Mobility Europe,
e Connecting Europe Facility,

e European Investment Bank,

e InnovFin,

e Life Program,

e NER 300,

e EUROGIA 2020and

e Innovation Fund

2.1 Horizon 2020 Framework Program2

Horizon 2020 is the biggest EU Research and Innovation program ever with nearly €80 billion of funding available
over 7 years between 2014 and 2020. This EU Research and Innovation program was kicked off back in 2014. The
overall funding budget adds up to nearly 80 billion Euro to be provided/granted within a time period of 7 years for
agreatdeal of sectorand/or technology specific calls/projects. The motivation for setting up that program, which
has been backed up by all European political leaders and the members of the EU Parliament, is manifold. Itis
reaching from the general objective to sustainably ensure Europe’s global competitiveness in organizational,
technological, environmental, reglementary respects and hence support economic growth, a healthy labour market
and wealth in the EU, to underlying targets such as fostering inventions and minimize their time-to-market,
facilitating cooperation between industrial, public and private sectors, as well as creating a knowledge pool to be
alimented and used by all European countries.

Three priorities of the program are excellent science, industrial leadership and societal challenges. Within the scope
of societal challenges, €6,339 million was proposed to be funded for smart, green and integrated transport and
€3,081 millionwas proposed to be funded for climate action, environment, resource efficiency and raw materials.

Application stages for the calls are as follows:

2 https://ec.europa.eu/programmes/horizon2020/en
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After evaluation (five
months), applicants are
informed about the outcome.
EC then draws up a grant
agreement with each
participant that confirms
what research & innovation
activities will be undertaken,

This project is funded by the European Union

Once the deadline
has passed, all
proposals are
evaluated by a panel
of independent
specialists in their
fields. The panel

Submit an online
proposal before the
deadline

Many calls require a
team of at least
three partners.

Submitting proposal
Finding partners
Evaluation by experts
Grant agreement

checks each proposal the project duration, budget,

against a list of rates and costs, the European

criteria to see if it Commission's contribution,

should receive all rights and obligations and

funding. more. The time limit for
signing the grant agreements
is generally three months.

Figure 1: Project Application Procedure

Allof the applications to European Commission (EC) are done via the online portal. Inorder toapplya project, legal
entities or real persons shall register themselves and get a PIN number.

EUCommissionhasdetermined different supportratesfordifferent project types. Theseproject typesandsupport
rates are as follows:

e Grants for R&D) Projects: 100%
e Grants for Innovation Projects: 70% (non-profit organizations: 100%)
e Coordination & Support Actions: 100%
e European Research Council (ERC) Projects: 100%
e Marie Sklodowska-Curie Projects: %100 (except Marie Sklodowska-Curie Co-Fund Projects)
e Co-Funding Actions: at most 70%
e SME Instrument: 3 Phased
o Phase 1: Lump sum - 50.000 €
o Phase 2:70%
o Phase 3: No direct support

Some projects (including companies from Turkey) supported within the scope of Horizon 2020 are as follows:
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This project is funded by the European Union

Project Name

Smart Cities and
Communities solutions
integrating energy,
transport, ICT sectors
through lighthouse (large
scale demonstration - first
of the kind) projects

ERA-Net Smart Grids Plus:
support deep knowledge
sharing between regional
and European Smart Grids
initiatives

Accelerating CCS
technologies as a new low-
carbon energy vector

Supporting Joint Actions
on demonstration and
validation of innovative
energy solutions

European Common
Research and Innovation
Agendas (ECRIAs) in
support of the
implementation of the SET
Action Plan

Empowering SG Market
Actors through
Information and
Communication
Technologies

s,

Table 1: Horizon 2020 Funded Projects

Participant Countries

Spain, UK, Italy, Germany,
Sweden, Turkey

21 EU countries

Germany, Switzerland,
Romania, Turkey, Norway,
UK, Greece

Germany, Switzerland,
Sweden, Netherlands,
Turkey, Cyprus, UK, Poland,
Austria, France

Germany, Switzerland,
Turkey, Cyprus, UK,
Portugal, Austria, France,
Spain, Italy, Belgium,
Greece

UK, Greece, Portugal,
Denmark, UK, Turkey, Italy

Participant
Company from

Turkey

BURSA NILUFER
BELEDIYESI HESAP
ISLERI
MUDURLUGU

TURKIYE BILIMSEL
VE TEKNOLOJIK
ARASTIRMA
KURUMU

TURKIYE BILIMSEL
VE TEKNOLOJIK
ARASTIRMA
KURUMU

TURKIYE BILIMSEL
VE TEKNOLOJIK
ARASTIRMA
KURUMU

MIDDLE EAST
TECHNICAL
UNIVERSITY

AYDEM ELEKTRIK
DAGITIM ANONIM
SIRKETI, ELEKTRIK
DAGITIM
HIZMETLERI
DERNEGI
BASKANLIGI

Project
Duration

2016/02/01 -
2021/01/31

2015/01/30 -
2020/01/29

2016/02/01 -
2021/01/31

2016/11/01 -
2021/10/31

2017/01/01 -
2020/12/31

2015-01-01 to

2017-12-31

Corit

Total

Budget/Funding

€29,250,563/
€24,965,263

€44,563,055/
€13,511,432

€42,831,250/
€12,814,312

€19,670,150/
€5,930,149

€2,858,798 /
€2,498,661

€3,751,891/
€3,072,655
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This project is funded by the European Union

2.2 Horizon Europe Framework Program3

The Horizon Europe Framework is expected to become the successor program of / to Horizon 2020. It is designed as
aresearch and innovation program with an overall funding budget of 100 billion EURO. The respective strategic
planning process with an initial time horizon of 4 years has been kicked-off by the European Commission as
responsible stakeholder and patron of the program. Based on the preliminary structure of the program, which is
depicted in Figure 2, the planning process will detail the first phase of the program by scheduling work programs
and calls for proposals with the general objectives to widening the participation in the program as well as
evolutionarily amending the European R&l system, while the initial specific focus shall be on the challenges
belonging to various sectors (see pillar 2 in Figure 2).

Pillar 1 Pillar 2 Pillar 3

Excellent Science Global Challenges and Innovative Europe
European Industrial

Competitiveness

Health
European Research Council Culture, Creativity and European Innovation Council

Inclusive Society

Civil Security for Society European innovation
Digital, Industry and Space ecosystems
Climate, Energy and Mobility

Food, Bioeconomy, Natural
Resources, Agriculture and European Institute of

Environment Innovation
Research Infrastructures
and Technology

Joint Research Centre

Marie Sklodowska-Curie
Actions

Clusters

Widening Participation and Strengthening the European Research Area

Widening participation and spreading excellence Reforming and Enhancing the European R&I system

Figure 2: Preliminary Structure of Horizon Europe
2.3 ERA-NET Smart Grids Plus®®

ERA-Net Smart Grids Plus is the initiative that aims to support deep knowledge sharing between regional and
European Smart Grids initiatives by financing 15-20 transnational projects on applied research, piloting and
demonstrationinthefield of Smart Grids, takinga next step in Smart Grids development building on the knowledge
base, R&D initiatives as well as research and demonstration facilities already in place at regional, national and
European level. 21 EU Member countries are part of the initiative.

3 https:/ /ec.europa.eu/info/horizon-europe-next-research-and-innovation-framework-programme_en
4 Source: https://www.eranet-smartenergysystems.eu/
> Source: http://www.tubitak.gov.tr/
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This project is funded by the European Union

® Partner Countries
& Regions

Figure 3: ERA-NET Member Countries and Regions

Representative of ERA-NET in Turkey is TUBITAK and companies in Turkey are supported through TEYDEB’s 1509-
TUBITAK International Industry R&D Projects Support Program.

ERA-Net Smart Grids Plus is supported by Horizon 2020 Research and Innovation Program and it;

is furthering the integration of smart grids system technologies, stakeholder adoption and market
processes to help Europe make progress towards achieving its short-term 2020, medium-term 2035 and
long-term 2050 energy targets. For such progress cross sectoral and interdisciplinary systeminnovation is
needed,

promotes applied research, piloting and demonstration in the field of smart grids, with a focus on
validation, scaling-up and replication, integrating the layers "technology”, "marketplace” and "adoption”,
aiming at pushing solutions meeting TRL 5-6 to TRL 6-7,

coordinates national and regional RDD (Research, Development & Demonstration) budgets according to
the implementation of the relevant European RDD agendas,

builds on the already existing, national and regional key pilots, demo projects and facilities as well as the
relatedinvestmentsbyindustryandthepublic, byfacilitatingdeepknowledgesharinginnewtransnational
RDD projects and taking the next step in Smart Grids development while building on the existing demos,

organizes both horizontal and vertical learning, where horizontal learning is among Smart Grids RDD
projects on the regional/national and transnational level and vertical learning is between these projects
and the programming and European initiative level.

The requirements for application include the following:
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¢ Independent companies from at least two different member countries shall apply together

¢ Project must be international, and companies shall submit proposals that meet both national/regional
funding agencies and ERA-NET Smart Grid Plus Initiative.

Funded projects that includes Turkish companies are listed below:

Project

Acronym

Table 2: ERA-NET Funded Projects®

Project Name

Participant
Countries

Participant Company
from Turkey

Project
Duration

Total

Budget/Funding

Callia - Open
Inter-DSO
electricity

markets for

RES
integration

EPR

GReSBAS

MIDAS

Smart MLA

SIES 2022

Interactions DSO-TSO,
cross border DSO
coordination, standards,
agent-based RES
components

European Pattern
Recognition Project

Grid Responsive Society
Through Building
Automation Systems

Distribution Automation,
Renewable Energy,
Forecasting,
Volt/VAr/Demand Control,
Distributed Resource
Integration, ICT

Multi-Layer Aggregator
Solutions to Facilitate
Optimum Demand
Response and Grid
Flexibility

Smart Integrated Energy
Systems 2022: Enhanced
Virtual Power Plant VPP+
EnergyPool Integrationfor
Local and Regional
Resilience

Germany,
Austria,
Turkey,
Belgium

Norway,
Turkey,
Sweden

Turkey,
Portugal

Turkey,
Austria,
Sweden

Turkey,
Denmark,
Sweden,
Romania,
Norway

Scotland,
Spain, Turkey

Bogazici EDAS

EnerjiSA

iTU, Makel

Companies Group

T4E Energy and

Automation
Technologies

Ltd.Co., Akdeniz

EDAS

EPRA (Coordinator),

AKEDAS DSO

TUBITAK

® Source: http://www.eranet-smartgridsplus.eu/research-calls/ 1st-joint-call-2015/

human,
dynamics

DA

01/07/2016 -
31/03/2019

01/03/2016 -
28/02/2018

01/04/2016 -
01/04/2019

01/02/2016 -
30/06/2018

01/11/2019-
31/10/2021

€4.891.805 /
€3.314.847

€1,600,000 /
€1,000,000

€665,058 /
€570,587

€1,187,076 /
€712,245

€2,012,359 /
€1,398,449
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In 2019 a Joint Call 2019 ("MICall19") was announced for transnational Research, Development and Innovation
projectsonintegrated energy storage solutions. The total available budget is above €22 million, and the Joint Call
2019 has been launched on 18 September 2019.

This project is funded by the European Union

2.4 ERA-NET Cofund Action Electric Mobility Europe (EMEurope)’

Building on the achievements, experiences, networks and results of the ERA-NET Plus initiative Electromobility+, 19
European national and regional government-related organizations with astronginterest in electric mobility set up
an ERA-NET Cofund to further advance electric mobility in Europe: the Electric Mobility Europe. This initiative is
designed to take transnational e-mobility research and policy exchange towards deployable solutions.

EMEurope funds research and innovation projects focusing on the application and implementation of e-mobility
withtheobjectiveofadvancingthemainstreamingof theelectrificationof mobilityin Europeanurbanandsuburban
areas. It aims at the achievement of a stronger alighment of strategy and policy among the relevant stakeholders
and provides aplatform for cooperation and exchange of information and experiences between the governmental
organizations of the participating countries while also involving regions and other stakeholders.

On 2 November 2016, the initiative launched a transnational call for Research and Innovation project proposals
addressing system integration (transport, (sub)urban areas), urban freight and city logistics, smart mobility concepts
and ICT applications, public transport and consumer behaviour and societal trends. Participating countries has been
Turkey, Germany, Austria, Belarus, Denmark, the Netherlands, Spain, Israel, Poland, Sweden, Hungary and Italy.
Participation conditions were announced as follows:

o Atleast 3 partners from at least 3 countries/regions shall apply as a consortium,
e Totalshare of the 2 participating companies cannot exceed 85% of the project budget,
o At most 70% of the project budget can be delegated to a country.

In2018 a total of 13 research and innovation projects representing all key areas selected for this call started
executing their proposed activities. Co-funded by the European Commission around €17 million were provided for
these projects.

2.5 Connecting Europe Facility (CEF)®

The Connecting Europe Facility (CEF) represents an EU funding instrument used to financially support (by granting
project funding, project bonds and/or other guaranties) the evolutionary further development of interconnected
European networks in the areas of energy, transport and IT/telecommunication with the general aim to maintain
and continuously improve their availability, stability, performance and efficiency. Consequently, CEF is principally
available for the three sectors Energy, Transport and Telecom, whereof the respective circumstances regarding CEF
Energy are addressed in the following in more detail due to their potential relevance for the electricity sector.

Virtually all programs and projects supported by CEF are granted and managed by the Innovation and Network
Agency (INEA), whichisactingsince January 2014 as successor of the Trans-European Transport Network Executive
Agency (TEN-T EA). As far as the CEF Energy is concerned, INEA is responsible for deploying the respective
commercialinstrumentsandfundingaswellasforefficientlymanaging thetechnical & financialimplementation of

7 Source: https://www.electricmobilityeurope.eu/
8 https://ec.europa.eu/inea/en/connecting-europe-facility
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its TEN-T programs/projects, which are supposed to prepare the European energy infrastructure for future
requirements. Dealing with an increasing energy demand, fostering the energy transition towards renewable energy
sources, striving to improve the synergies not only between different segments of the energy sector (electricity,
gas, heat supply) but also with the other sectors transport & telecom, facilitating cross-country interaction between
industries, publicadministrationsandprivatesectors, areonlyafewexamplesfor thevariouschallenges, whichthe
aging European energy infrastructures are confronted with.

This project is funded by the European Union

The upgrading of existing, and development of new energy transmission infrastructures of European importance
will require investments of about €140 billionin electricity. Abudget of 5.35 billion EURO has been made available
forenergyrelatedinfrastructure projects, (whereof anamountof approximately 4.6 billionEURO hasbeengranted
by INEA thru CEF Energy).

European E;r::)\ =leliRe Executive Agency (INEA)

[
[
[

Call Publication

Check

Technical Evaluation

Proposal Opening & Eligibility ]

[ Evaluation Committee

[ Consultation with CEF }
Coordination Committee (CCC)

[ Information to European }
Parliament

Signature of Individual Grant v
Agreements

Figure 4: Call Process for Proposals
2.6 European Investment Bank (EIB)°

The European Investment Bank is the lending arm of the European Union and is one of the largest providers of
climate finance. The EIB Group has two parts that are the European Investment Bank and the European Investment
Fund. The EIF specializesin finance for small businesses and mid-caps. Although 90% of its activities are focused in
Europe, italsosupports EU’s external development policies. Some of the projects financed by EIB are as follows:

° Source: https://www.eib.org/
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This project is funded by the European Union

Table 3: Some Projects Financed by EIB

Project Country Signature Date Amount Financed

PPC HIGH VOLTAGE SUBSTATIONS & SMART Creaas 21/12/2016 €40,000,000
METERING

BELFIUS SMART CITIES CLIMATE & CIRCULAR Belgium 05/12/2016 €7,000,000
ECONOMY

ITALGAS GAS SMART METERING Italy 29/11/2016 €300,000,000
CALVIN Smart Metering Installation UK 08/06/2016 €51,891,144
21 RETE GAS Smart Meters Italy 18/12/2015 €200,000,000
Smart Meters- PROJECT SPARK UK 02/12/2015 €477,774,076
Smart Meters - PROJECT SPARK UK 02/12/2015 €35,415,781
::::T\;’:::“w”k Modernization and Spain 25/06/2015 €325,000,000
GRDF- Gas Smart Meters France 06/10/2014 €200,000,000
FORTUM WTE and Smart Meters Finland 21/03/2011 €54,000,000
FORTUM WTE and Smart Meters Sweden 21/03/2011 €66,000,000

2.7 InnovFin'®

Many potentially revolutionary or evolutionaryinnovations of products, components, processes, services, etc. are
not supported by profit-oriented companies due to the fact/perception that a reasonable return on investment is
not deemed as secured. In order to mitigate the respective commercial risks for involved stakeholders, the
European Bank (EIB) is providing (under the umbrella of the InnovFin program) loans and/or respective guarantees
and/or asset-related financing for innovative demonstration projects belonging to the energy sector. The respective
financing instruments are potentially granted to small and medium sized enterprises (SME), large companies and
researchinstitutions, providedthatthe proposedproject complieswithcertainpre-requisitesintermsof:

e Scope: Related toenergy transition towards eco-friendly, resources-preserving and efficient generation,
transmission and distribution systems; (respective keywords: renewables, SmartGen/SmartGrid, storage
components, etc.)! Expected results: demonstration of technical & commercial viability.

"0 https://www.eib.org/en/products/blending/innovfin/index.htm
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http://www.eib.org/projects/loan/loan/20150467
http://www.eib.org/projects/loan/list?region=1&country=GR
http://www.eib.org/projects/loan/loan/20150899
http://www.eib.org/projects/loan/loan/20150899
http://www.eib.org/projects/loan/list?region=1&country=BE
http://www.eib.org/projects/loan/loan/20160055
http://www.eib.org/projects/loan/loan/20160114
http://www.eib.org/projects/loan/list?region=1&country=GB
http://www.eib.org/projects/loan/loan/20130682
http://www.eib.org/projects/loan/loan/20150086
http://www.eib.org/projects/loan/list?region=1&country=GB
http://www.eib.org/projects/loan/loan/20150086
http://www.eib.org/projects/loan/list?region=1&country=GB
http://www.eib.org/projects/loan/loan/20130583
http://www.eib.org/projects/loan/list?region=1&country=ES
http://www.eib.org/projects/loan/loan/20120521
http://www.eib.org/projects/loan/list?region=1&country=FR
http://www.eib.org/projects/loan/loan/20100546
http://www.eib.org/projects/loan/list?region=1&country=FI
http://www.eib.org/projects/loan/loan/20100546
http://www.eib.org/projects/loan/list?region=1&country=SE
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e Innovativeness: Specific technology, process, products, services or combination of those shall be
innovative or new to the market, respectively. The innovative aspect may consist of the innovative
combination or innovative application of existing technologies.

This project is funded by the European Union

e Readiness for demonstration at scale: Project components to be developed/implemented shall be at pre-
commercial level or early commercialisation stages and the viability of their market introduction shall be
assessable by ascertaining a sufficient maturity level for final demonstration at the proposed commercial
scale.

e Bankability: Providing evidence regarding the prospects of satisfactory project performance and agreed
loan repayment.

e Commitment: Promoters, sponsorsand/oroperators mustbewilling tosubstantially co-fundthe project.

e Replicability: Potentialto bereplicated elsewhere with convincing market opportunitiesand prospects for
future costreductions.

2.8 LIFE Program11

The LIFE program with a budget of 3.4 billion EURO expected to be allocated within the funding period 2014-2020
to activities and projects related to the EU environment and climate action created in 1992. The most recent LIFE
multiannual work program for the years 20182020 details the funding priorities by specifying what kind of projects
may be supportedin the frame of the sub-programs for environment and climate action. As per the available
information, an amount of 243.81 million EURO is allocated for works on nature conservation and environmental
protection, and further 413.25 million EURO for climate action.

The program is managed by the European Commission through its services Directorate-General for Environment
and Directorate-General for Climate Action and its Executive Agency for Small and Medium-sized Enterprises
(EASME). The general objectives of the current LIFE program can be summarized as follows:

¢ Helpmovetowardsaresource-efficient, lowcarbonandclimateresilient economy, improve the quality of
the environment and halt and reverse biodiversity loss,

e Improvethedevelopment, implementationand enforcement of EU environmental and climate policy and
legislation, and act as a catalyst for, and promote, the mainstreaming of environmental and climate
objectives into other policies and practices,

e Supportbetter environmental and climate governance at all levels, including better involvement of civil
society, NGOs and local actors,

e Support the implementation of the 7th environmental action plan.
2.9 NER 300"

NER 300 is a funding program pooling together about €2 billion for innovative low-carbon technology, focusing on
the demonstration of environmentally safe Carbon Capture and Storage (CCS) and innovative renewable energy
technologies on a commercial scale within the EU. Under the first call for proposals in 2012, the European
Commission awarded grants totalling €1.1 billion to 20 renewable energy projects. Under the second call for

" https://ec.europa.eu/easme/en/life
"2Source: https://ec.europa.eu/clima/policies/innovation-fund/ner300_en
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proposals in 2014, the European Commission awarded a total of €1 billion in funding to 18 renewable energy
projectsandone CCS project. Further NER 300 calls for proposals are not planned. The Commission now focuses on
theprojectsalreadyselected for funding and on preparing the first callunder the new Innovation Fund.

This project is funded by the European Union

Dueto the challenging global and EU economic environment, some of the 20 projects found it difficult toraise
sufficientequity or toattract additional financial support and had to be withdrawn. The unspent funds, amounting
currently tosome €623 million, are reinvested through existing EU financial instruments managed by the European
Investment Bank: InnovFin Energy Demo Projects (EDP) and Connecting Europe Facility (CEF) Debt Instrument.

The InnovFin EDP can finance projects in innovative renewable energy, CCS, smart energy systems and storage.
Support is provided to eligible projects on a first come, first served basis. On the other hand, the CEF Debt
Instrument can finance innovative projects using renewable energy in the transport sector such as clean vehicles,
fuels, charging infrastructure or transport networks.

210 EUROGIA2020 3

EUROGIA2020 is a bottom-up, industry driven, market-oriented program which addresses all areas of the energy
mix, from renewable energy to efficiency, energy storage and reduction of carbon footprint of fossil fuels. It is
supported by 20 countries. The application process fora Eurogia2020 project has two stages:

e Submit a Project Outline: The first phase is to complete and submit a Project Outline. The project
coordinatorisinvited to present it through an oral presentation in front of the Technical Committee.

e AFull Project Proposal: In the second phase, the applicants are invited to fill in and submit a Full Project
Proposal. Following the evaluation, the Technical Committee gives its recommendations to the EUROGIA
Board, whointurnwilldecidetolabelthe project. Withthislabel, projectparticipantscanapplyforfunding
in their respective countries.

Projects’ participants must be organizations from the EUREKA Member and Associated Countries that are Austria,
Canada, Croatia, Czech Republic, Estonia, France, Germany, Greece, Hungary, Iceland, Israel, Monaco, Netherlands,
Norway, Poland, Portugal, Spain, South Africa, Turkey and the UK in collaboration with other EUREKA Member
Countries.

As a consortium of partners, participants submit a project proposal to EUROGIA2020 for technical evaluation. The
consortium must comprise at least two industrial companies-Large, Small or Medium sized enterprises- from two
different EUREKA member and associated countries. The active participation of research institutes or universities is
strongly encouraged when not made mandatory. EUROGIA2020 projects must clearly show technical innovationin
the future product/process or service (either through using new devices orin the utilization of existing devicesina
new application) and the project must have a strong market and exploitation orientation.

The contribution from any given country must not exceed 66% of the total budget. In parallel, the contribution
fromanyonepartner (affiliated organizationscountasonepartner) must notexceed 66%of the totalbudgeteither.

As for Turkey, all eligible costs of Turkish participants of EUREKA partners are provided to companies as a grant
throughout project duration. (For SMEs 75%, for LEs 65 % of total cost are granted through TEYDEB (Technology
and Innovation Funding Programs Directorate) 1509 Program). Only Turkish companies with foreign partners from

3 Source: http://www.eurogia.com/
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EUREKA member countries can apply for this program. There is no specific application deadline or cut-off date for
project applications.

This project is funded by the European Union

211 Innovation Fund

Thelnnovation Fund'isone of theworld’s largest funding programmes for demonstration of innovative low-carbon
technologies.

INNOVATION FUND

g wl  , os

First call for €10 billion to invest up to 2030 Avoid emissions and
projects in 2020 in EU’s climate neutral future boost competitiveness

£33 -:<I>:-ﬁ o0,

Energy intensive Carbon capture,
industries Renewables Energy storage use and storage

Figure 5: Innovation Fund

The Innovation Fund as one of the world’s largest funding programs for supporting demonstration projects, in the
frame of whichinnovative technological concepts & processes shall be invented and implemented/deployed, with
thegeneralobjectivestoreplacecarbonintensive generation plants & productionlinesby low-carbontechnologies
ortooptimally dealwith currentlyindispensable carbon-basedinstallations, respectively. Importantdriversinthis
respect are e.g. the intelligent planning, integration and usage of renewable energy generation resources, incentive-
oriented concepts and innovative components regarding carbon capture, storage, usage and emission trading, or
the adoption of smart energy storage concepts/components.

Further information concerning the detailed objectives and technical focus of Innovation Fund, as well as summaries
as to how organizations can be applying for project funding under the program, what the selection process and
financial conditions look like and which requirements are tobe complied with during projectimplementation, may
be looked up on the respective website'.

The Innovation Fund support up to 60% of the additional capital and operational costs linked to innovation.

14
15

https://ec.europa.eu/clima/policies/innovation-fund_en
https://ec.europa.eu/clima/policies/innovation-fund_en
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Grant Financial Entry into Annual
award close operation instalments 3v;;,2

Feasibility Project \
Study E:> preparation E:,>
i
: IL ____________ o e S Eoseal i L s
Up to 40% payment :
Not-depending on verified Depending on verified
emissions avoidance emissions avoidance

Figure 6: Grant Financing

The grants will be disbursed in a flexible way based on project needs, taking into account the milestones achieved
during the project lifetime. Up to 40% of the grants can be given based on pre-defined milestones before the whole
project is fully up and running.

Stakeholder Workshops

Aspartof the preparation of thefirst call for proposals under the Innovation Fund, the Commission hasinvited
sector associations and Member States to organise sectoral workshops. In these workshops, the Commission
presents the Innovation Fund and the essential elements to be developed for the first call for proposals in 2020,
while companies can come forward with their projectideas and to discuss key sector-specificissues.

\
INNOVATION FUND i
|

InvestEU & CEF J

Horizon Europe

Figure 7: Innovation Fund Structure
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This project is funded by the European Union

3 Electricity Distribution Sector Report

3.1 Introduction of Electricity Distribution Part

Electricity distribution companies worldwide undergo a significant shift from their traditional role of being solely
network operator towards the more active role of providing innovative services to their customers, as well as to
foster energy market participation. The primary responsibility of Distribution System Operators (DSOs) is to
distribute electricity to their consumers in an efficient and safe manner. To achieve this task, the existence of secure
and reliable networks is of primary importance.

Itis therefore evident thatinorder for DSOs to face effectively the challenges from the undergoing transformation
of the grids, the development of a smart grid equipped with technologies, such as enhanced automation systems
forreal-timeinformation, monitoring and control mechanisms, as well as other systems are needed.

There is an increasing need for innovation by DSOs to contribute to long-term efficiency and performance of the
distribution networks; as well getting ready for future business and market models. Innovation activitiesand smart
grids will create benefits for end-users (increase renewable hosting capacity, EV, etc.), however the major
investment has to be realized by DSOs. DSOs will be responsible for the deployment of smart grids, contributing to
the development of smart energy systems. This requires increasingly innovative solutions, which should be
stimulated by regulatory frameworks.

To achieve the aforementioned goals, research and development (R&D) projects and innovation activities arise
moreasanecessity rather thanaluxury for the DSOs. Therefore, promoting funds for R&D and providing regulatory
incentives to support new technologies needs to be of high on the priority list of the National Regulatory Authorities
(NRAs) by ensuring that sufficient investments in distribution network take place to meet the challenges of the
current and future rules of DSOs.

In this chapter we present several regulatory approaches inincentivizing innovation activities of electricity DSOs.
Themost common practice applied by Europeancountriesistoincludeaspecialallowanceintherevenuecaplinked
toinnovationand R&D costs. We have compared best practicesin use paying special attention to overarching
principles, eligibility criteria of R&D allowed expenditures, evaluation and monitoring obligations. We outline the
roles and responsibilities of each key stakeholder for the most critical areas of innovation in the electricity
transmission sector. Based on international best practices and taking into consideration the current situation in
Turkey we develop a set of recommendations to be considered by EMRA in the design and implementation of the
innovation regulatory support mechanisms.

3.2 International Benchmarks

This section serves as a benchmark on international practices related to regulations and tariff methodologies for
innovation activitiesin the electricity distribution sector. The following countriesare considered in the analysis:

e United Kingdom,

o ltaly,
e France,
e Norway,

25

DA gvr’:]aﬁics




ot

This project is funded by the European Union

e Portugal,
e Netherlands and

e Finland.

3.2.1 United Kingdom

RIIO (Revenue = Incentives + Innovation + Outputs) modelis used for network regulation companiesin UK for setting
price controls. The mechanism is based on a performance-based approach where revenues and investments are
linked to different output targets. The regulatory period consists of 8 years from 1 April 2015 to 31 March 2023 and
includes provision foramid-period review of the outputs that companies are required to deliver.

Innovationis a key element within this model and the RII0 framework provides strong incentives for Network
Licenseestoinnovateaspartof normalbusiness. Alongside the TOTEXIncentive Mechanism (TIM), thereare specific
RIIO schemes that encourage DNOs to use innovation in the transition to a low carbon economy. As part of the RIIO
price controls Ofgem introduced a Network Innovation Stimulus, where there are two main schemes: Network
Innovation Allowance (NIA), and Network Innovation Competition (NIC).

Ofgem has played a central role in fostering innovation within the energy sector and turning the benefits of
innovationintobusiness-as-usualpractice. Inaddition, Ofgemintroduced the concept of Regulatory Sandboxinthe
energy in 2017 to enable innovative testing of new technologies, goods, services and business models in favour of
consumers in a real environment; during the testing period, the regulator can grant waivers to some of existing
regulations. The implementation of experiments based on this concept has become of great interest at European
and worldwide level, as it is seen as a tool to accelerate the ongoing energy transition.

3.2.1.1 Innovation Stimulus Package

Ofgem have introduced the stimulus package in order to provide an additional incentive to companies and to
facilitateinnovationas partofbusinessasusual. Theinnovationstimulus comprises of three components:

3.2.1.11 The Network Innovation Competition (NIC)

TheNICsaredesignedtostimulateinnovation by networkoperators. NICis primarily focusedon funding largescale,
complex innovative projects, however there is no restriction on the size. All types of innovation, including
commercial, operational and technical are eligible for funding so long as the project has the potential to deliver
benefits to network consumers.

Electricity network companies compete between themselves for funding for the development and demonstration
of newtechnologies, operatingand commercialarrangementsinannualbasis. ForNIC projects, networkcompanies
submitand deliver projects in partnership with the wider energy industry, such as energy suppliers, universities or
technology providers. The final decision about which projects are rewarded funding is made by Ofgem, supported
by independent expert panels.

Up to £90 million (€107.4 million) perannumis available across electricity distribution and transmission. Close to
£500 million (€596.7 million) of funding has been awarded since 2010.

Fundingisrecovered through the price control and by network tariffs. Since the learning from projects is valuable
to all UK consumers, each consumer pays an equal share and it is not a loan.
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Eachsuccessfulproject must meetspecificcriteriatoensureitbenefitsnetwork consumers. Thesespecificcriteria
are that a project must:

e Generate new knowledge that can be shared among all network operators.
e Becost-effective and provide value for money to network customers.

o Acceleratethemovetoalowcarbonenergysectorand/ordeliver environmental benefits, and potentially
bring net financial benefits to network customers now and in the future.

Each submission must also demonstrate that the project:

e Isinnovative.

e Isrobust and ready to implement.

¢ Involves appropriate partners and external funding.
e Isrelevant and timely.

Some project examples in 2018 are as follows:

(usee HITACH!

centrica frovo o] ‘ ul
& s | m e | aas

Optimise Prime
impact of slectric vehicies

d minimising

_National Grid Electricity Transmission
Company Name (Electricity System Operator) SP Manweb Plc (SP Energy Networks) London Power Networks Plc (UKPN)

Overlaying transport planning and
network

mappingtogive visibility of network
capacity for electric vehicle (EV)
charging

points, including conducting trials of on
street residential and destination

charging Conductingtrialsand gatheringdataonthe
Trialling the organisational, commercial and inpreparation for the deliveryof charging patternsof different commercial
technical arrangements required to deliver flexible electric vehicle (EV) fleets and their network
he Concept black start services from DER. connections. impact.
NIC Funding Awarded [ZlbZA £6.85m £16.40m
Additional Company £1.022m from SP Manweb with
(ol VA3 =T E L £879.6k fromNGET withadditional funding additional £1.85m from LPN with additional funding of
Funding of £411.9k from project partners. fundingof £57 1k fromproject partners. 16.24m from project partners.
3 years, 4 months 3 years 3 years
« develop and demonstrate smart demand
« developanddemonstrate the ability of response for commercial EV charging on
DER to restart an electricity system « produce a geographic plot of the domestic connections, depot energy
following blackout locationof likelycharge pointsand optimisation and planning tools for profiled
« develop and demonstrate the network headroom down to EHV connections, and gather data on the mixed
coordination and control solutions, « definethe solutions toenable lower charging and journeys of electric private-hire
including restoration times and defines cost connections for destinationand  vehicles
roles and responsibilities for black start on-street residentialcharging « gather and analyse data from trials on
services fromDER « produce an interactive software tool Hitachi common platform to determine
« develop and demonstrate the for customers, to display network alternative solutions to unnecessary
procurement and regulatory frameworks  headroom down to LVand connection reinforcementasaresultof commercial EV
[Aim of the Project requiredtodeliverblackstartfromDER.  cost estimates. charging.
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Figure 8: Example Projects in Electricity Distribution Sector in 201816

3.2.1.1.2 The Network Innovation Allowance (NIA) 7

The purpose of the NIA is to provide a consistent level of funding to Network Licensees to allow them to carry out
smallerinnovative projects. Unlike the NIC, where companies compete for funding, the NIAis a set allowance that
each network company receives as part of their price control allowance. Network companies submit their
innovation strategy to Ofgem alongside their business plans at the beginning of RIIO-ED1. The NIA is set based on
the quality and content of the innovation strategy. It aims to fund small-scale innovation projects and companies
arerequiredtopublishtheir Project Registration Information and regular updatesonall projectsonthe ENAportal:
Smarter Networks Portal.

Value of the NIA awarded to each DSO defaults to 0.5% of allowed revenues, unless companies excel in
demonstrating a well thought through innovation plan and then it is up to a maximum size 1% of allowed revenue.

The allowance provides limited funding to network companies to use for two purposes:

e Fund smaller technical, commercial or operational projects directly related to the network companies that
have the potential todeliver financial benefits to the network company andits customers; and or

e Fund the preparation of submissions to the NIC.

Limited funding is provided to Network Licensees that meet the criteria set out in the Governance Document. The
amount of funding available to each Network Licensee under the NIA can be calculated using the formulain the NIA
License Condition. In2017-18, the DSOs registered 197 NIA projects worth £21.9m (83% of annual allowances), an
increase on lastyear’s £20.3m (65% of annual allowances). If successful, these projects will bring a variety of
financial, operational, environmental and safety benefits.

Animportant feature of the NIA is the requirement that learning gained through Projects is disseminated in order
that Customers gain satisfactory return on their funding through the broad roll-out of successful Projects and the
network cost savings. Even where Projects are deemed unsuccessful, Network Licensees will gain valuable
knowledge that could result in future network cost savings. In this regard, Network Licensees shall work
collaboratively tomaintainaCollaborationandLearning Portal for thispurpose atalltimes. Thisportalshallbe kept
updated. From 30 September 2017, Network Licensees must also have in place a publicly available data sharing
policy setting out the terms on which data will be provided.

The sets of Specific Requirements that a Project must meet in order to qualify as a NIA Project are as follows:

16 Source: OFGEM, 2018 NIC Projects, Making Britain’s Energy Networks Better
"7 Source: OFGEM, 18 July 2017, Electricity Network Innovation Allowance Governance Document
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* NIA Project must have the potential to « A NIA Project must also meet the

have a Direct Impact on a Network following requirements:
Licensee’s network or the operations of » Has the potential to develop learning that
the System Operator and involve the can be applied by Relevant Network
Research, Development, or Licensees
Demonstration of at least one of the * Has the potential to deliver net financial
following: benefits to network Customers.

Is innovative (ie not business as usual) and

* A specific piece of new (ie unproven in GB,
or where a Method has been trialed outside
GB the Network Licensee must justify
repeating it as part of a Project) equipment
(including control and communications
systems and software);

= A specific novel arrangement or application
of existing electricity transmission and/or
electricity distribution equipment (including
control and/or communications systems
and/or software);

* Aspecific novel operational practice directly
related to the operation of the GB
Transmission System and/or the GB

Distribution System; or

* A specific novel commercial arrangement.

has an unproven business case where the
risks warrant a limited Research,
Development or Demonstration Project to
demonstrate its effectiveness

Does not lead to unnecessary duplication
(other IFI, LCN Fund, NIA or NIC projects
already registered, being carried out, or
completed)

Figure 9: Specific Set of Requirements for NIA Projects

Documents required during the registration period are:

Project Eligibility Assessment (PEA), demonstrating that abovementioned specific set of requirements are
met and why the Funding Licensee is not implementing the Project as part of its normal business activity.
Thisassessment should be signed by the senior person responsible forimplementing NIAProjects and
published on the Project Registration Page of the Learning Portal.

Project Benefits Guide, which is developed and maintained by the Network Licensees together for
converting different types of benefit into financial terms.

The process for registration of projects is as follows:
In order for a Project to be eligible for funding, it must be registered on the Learning Portal. The Funding
Licensee must notify Ofgem by sending an email each time it registers a Project.

For the avoidance of doubt, there should only be one Project Registration Page for each Project, even
where there are multiple Funding Licensees and only one email isrequired to be sent to Ofgem. However,
allFundingLicensees areresponsible for ensuring they comply with this Governance Document.

The Registration process does not generally involve Ofgem approving Projects except following two
circumstances; where the Network Licensee is requesting an exemption from the default conditions for
IPRor Electricity Network Innovation Allowance Governance Document and the Network Licensee intends
to make payments toitself or to Related Undertakings. In these cases, network operator makes a written
submission to Ofgem before the Network Licensee registers the project.

Ofgemreview thesubmissionandonlyprovidesapprovalwhereitconsidersthatasatisfactory justification

has been supplied.
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Ofgem undertake this review and respond to the request within 20 working days of receipt of the
submission. If, during the 20 working day evaluation period following the submission of therequest, Ofgem
considers that additional information will be needed to assess whether approval should be given then in
these circumstances the Authority may extend the deadline for its decision by up to 20 working days, from
the day when the further information was provided.

ct is funded by the European Union

If the Network Licensee is not seeking approval to register a project for one of the reasons identified, the
Project will be registered when the Network Licensee publishes information required for the Registration
of NIA Projects on the Learning Portal.

Aproject canberegistered at any time during the relevant year. Projects must start in the same Relevant
Year in which they are registered, except where Registration has taken place within 20 Working Days of
theendof theRelevant Year, inwhich case the Project maystartinthat Relevant Yearorin the subsequent
Relevant Year.

Projects must not be started until registration has taken place and Ofgem has been notified. Where the
Network Licensee has sought permission from Ofgem to register a project, it cannot be started until the
Network Licensee has received permission from Ofgem to register the Project.

Table 4: Information Required for the Registration of NIA Projects

Information required Description

Project title

Funding Licensee(s)

The Network Licensee(s) which register(s) the Project and recover(s) the Allowable NIA
Expenditure from Customers.

Eligibility This section should explain why the Project meets the Specific Requirements
Problem(s) This section should outline the Problem(s) which is being addressed by the Project.
This section should set out the Method(s) that will be used in order to solve or investigate
Method(s) the Problem. The type of Method should be identified where possible, e.g. technical or
commercial.
Thescopeandobjectivesof the Project should beclearly definedincluding thebenefits
Scope and Objectives (e.g. financial, environmental, etc.) which would directly accrue to the GB Transmission

Success

System/GB Distribution System.

- Details of how the Funding Licensee will evaluate whether the Project has been
criteria

successful.
Project Partners and external Details of actual or potential Project Partners and External Funding support as
funding appropriate
Potential for new learning Details of what the parties expect to learn and how the learning will be disseminated.
The Funding Licensee should justify the scale of the Project - including the scale of the
Scale of Project investmentrelativetothepotential benefits. Inparticular, itshouldexplainwhy there

Geographical area

Revenue allowed for in the

wouldbelesspotential fornewlearningif theProject wereof asmallerscale.

Detailsof wherethe Project will takeplace. Ifthe Projectisacollaboration Project, the
FundingLicensee area(s) in which the Project will take place should be identified.

Anindication of the expenditure allowed for within the RIIO-T1 or RIIO-ED1 settlements 7

RIIO- T1 settlement or
RIIOED1 settlement

that is likely to be saved as a result of the Project
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Indicative total NIA Project Anindication of the total Allowable NIAExpenditure that the Funding Licensee expects to
Expenditure reclaim for the whole of the Project

This project is funded by the European Union

Information required Description

Low Carbon Network Fund (LCNF)**: Aswellas theNICandNIA, the Low Carbon Networks Fund (LCNF), whichwas
aDPCR517 mechanism, continues to drive innovative activities. It was designed by Ofgem as part of the electricity
distribution price control arrangements that ran from 1 April 2010 to 31 March 2015 and it enables DSOs to explore
and implement innovative and cost-effective methods of facilitating the low carbon transition.

The objective of the fund was to help all DSOs understand what needs to be done to provide security of supply
whilstachieving value for moneyandalsowhat role the DSOs could playinfacilitating low-carbonand energy saving
initiatives to tackle climate change. The fund aimed to support projects sponsored by the DSOs to try out new
technology and new operating and commercial arrangements.

The first tier was designed to enable DSOs to recover a proportion of expenditure incurred in small-scale projects.
The Second Tier Reward (STR) element of this seeks to imitate the commercial benefits of innovation by rewarding
DSOs for exceptional performance in delivering innovation projects which started in DPCR5. These projects were
meanttoexplorehownetworkscanfacilitatethetakeupoflow-carbonandenergy-savinginitiativessuchaselectric
vehicles, heat pumps, microand local generation and distributed system management, aswell asinvestigating the
opportunities that smart meter roll-out provide to network companies. Ofgem received nine applications in May
2018 for the STR and awarded £0.34m (in 2012-13 prices) for one of the nine projects.

Differences between the NIC and the NIA

o TheNIAisasetannual allowance that each Network Licensee will receive to fund small-scale innovative
Projectsaspartofitspricecontrolsettlement. TheNIAwillfundsmallerscaleResearch, Development, and
Demonstration Projects, and can cover all types of innovation, including commercial, technological and
operational. Unlike the NIC, the NIAis not focused solely on innovative projects with potential low carbon
and environmental benefits.

o Compared to the NIA, the NIC is focused on funding larger scale and more complex, innovative projects,
therefore, funding is awarded through an annual competitive process. All types of innovation including
commercial, operational and technical are eligible for NIC funding so long as the project has the potential
to deliver low carbon and/or environmental benefits to customers.

e Thescope of Network Licensee involvement in the NIC is also broader than in the NIA. The NIAis only
available to Network Licensees as part of their price control settlement, whereas non-RI10 network
licensees may lead bids for funding under the NIC.

3.21.13 The Innovation Roll-out Mechanism (IRM)

The IRMis a Revenue Adjustment Mechanism that enables network companies to apply for additional funding
within their price control period for the roll-out of initiatives with longer term benefits. The DSO must submit a
business case to Ofgem showing how the benefits of these initiatives outweigh additional costs of implementing for

'8 Source: JRC, 2017, Smart Grid Projects Outlook 2017, Facts, Figures and Trends in Europe
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customers. The funding is awarded ex-ante. The IRM is intended to facilitate the roll-out of proven innovations,
which will provide long term value for money to customers, in advance of the next price control period. To qualify
roll outs must demonstrate cost savings or deliver carbon and/or environmental benefits.

This project is funded by the European Union

3212 Innovation with the Price Control Package

Ofgem sets specific targets to companies, which is based on historic performance. If they miss this target (e.g.
customer minutes lost) and exceed the target, they are penalized for every unit exceeded. However, if they beat
the given target, theyreceive anamount for every unitreduced. Thisinfluencesa company’sinvestment decisions
and can make it worth their while to invest in new technology. In this regard, companies decide whether it is worth
investing in a new technology or not.

With the TOTEX approach, companies are incentivized to try and find innovative solutions to problems rather than
spending capital as they get to keep a proportion of the savings, with the rest passed on to consumers. Instead of
having debates on what is classed as CAPEX and OPEX with different treatment in the price control, it is assumed
that regardless of whatever they spend, a fixed percentage is CAPEX and the remainder is OPEX. This removes the
disincentive toinnovate. For example, acompany may decide to implement demand side response to reduce
congestion on the grid instead of expensive grid reinforcement.

In UK, together with the TOTEX Incentive Mechanism (TIM)19, DSOs are incentivized to outperform their TOTEX
allowances, receiving inreturn around 60% of the savings. Therefore, TIMencourages companies to use innovation
to decrease their costs, with the remainder being shared with consumers. TIM applies adjustments to the TOTEX
figure. DSOs that submit better forecasts of the costs they expect toincur during the price controlin their business
plans receive a higher TOTEX efficiency incentive rate, meaning they get to keep more of any underspend.
Therefore, efficient spending leads to better returns for investors and lower network charges for customers.

3.2.1.3 Next Steps

o Ofgemdecided to retain the innovation stimulus package (which was set until 2023 previously), in RII0-2
period, limited to innovation projects that might not otherwise be delivered under the core RI10-2
Framework. In this regard, they will work on three broad areas of reform:

o Increased alignment to energy transition challenges,
o Greater coordination with wider public funding,
o Increased third party engagement (including potential direct access to available funding).

¢ Ofgem want to explore whether there are ways to encourage greater third-party participation in their
innovation program, either by providing innovation funding directly to third parties, or indirectly through
network-led innovation projects. Ofgem will focus on innovation relating to price-controlled network
activities20.

e Ofgem also plans to work more on what the innovation stimulus package should look like, including the
balance of direct allowance versus competition, and the level of funding. This will consider the impact of
thedesign of the coreincentives package and potential differencesacross the different sectors.

' Source: Ofgem, March 2019, RIIO-ED1 Annual Report 2017-18
20 Source: Ofgem, 2018, RII02 Framework Decision
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3.2.2 Italy* %%

Italy hasalong experienceregardingincentive regulationin areas like quality of service and productive efficiency.
The most recent measures in these fields, which were introduced in 2016 and 2018, respectively, has been related
toanewremunerationschemewithacapitalincentive scheme for themetering activity, whichisoperated by DSOs.
In addition, a new output-based scheme for resilience of the distribution system was defined.

The Italian Regulatory Authority (ARERA, former AEEGSI) pays particular attention to the development and
widespread application of innovative technologies to support the active management of the distribution networks
and to the control of the production of electricity from renewable sources, also by encouraging and promoting
demonstration projects on the networks. ARERAstartedin2010 tofocus onincentive schemes forsmart grids
investments performed by DSOsandinline with the objectives set by the European Union, the Authority hasdefined
the procedure and criteria for selecting some pilot projects on the distribution networks.

Theinitialapproach, basedonaninputregulation, was totest smartgrids functionalitieson pilot projects, with the
aim to define specific incentive regulation taking into account the results of pilot projects. In this regard, ARERA
selected eight smart grids pilot projects and incentivized them with an increase of 2% WACC remuneration for 12
years. Project Carpinone (Isernia region) was selected for Enel Distribuzione.

Also, for specific storage pilots both on TSO and DSO network, the ARERA extended this kind of incentive to pilot
projects to beselected fromaCommission appointed by the Italian Regulator jointly with the Ministry of Economic
Development. However, these pilots were never selected for DSOs.

After the completion of the pilots, and based on their results, in 2016 the ARERA shifted its approach to an output-
basedincentiveregulation. Basedontheresults of testsconductedinsmart grid pilot projects whichwereinitiated
in Italy since 2010, the new regulation overpasses the input based incentive mechanism (extra-WACC) and the
attentionto thesmartgrid, focusing on output and the system concept, trying to identify the net benefit that
innovationmaybringatsystemlevelandnot justat the networklevel. Theincentive mechanismaimsatstimulating
DSOs to deploy innovative functionalities where these are mostly needed (areas with huge RES penetration) and
where, without such an incentive and with the current tariff system, the DSO could have no interest in developing
such innovative solutions.

This new bonus mechanisms is implemented on a selection of investments to incentivize, based on the benefits
deriving from them, to be shared between the distributor and the system. The Resolution 646/2015 contained also
proposals to incentivize further smart city pilot projects specifically focused on demand response, customer
awareness, andinnovativesolutionsfor lowvoltage networks. These projectswereselected takingintoaccountthe
costs and the benefits for the whole system and the replicability level and they were incentivized through a lump
sum forfeit contribution and an annual contribution for two years.

The first application of the new output-based regulation has been limited to two specific technologies:

2 Source: ISGAN, May 2019, Innovative Regulatory Approaches with Focus on Experimental Sandboxes
22 Source: https://www.arera.it
B Source: CEER, January 2017, Incentives Schemes for regulating DSOs, including for Innovation Consultation Paper
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e Networkobservability: that aims atimproving the management of the distribution network with reference
to Distributed Generation and voltage regulation; this will first be realized through a data exchange
between the TSO and the DSO, and then providing accurate estimation of generation and consumption.

This project is funded by the European Union

e  Voltage control on MV networks: enabling the increase of the hosting capacity of the distribution network
to connect new DG units without the need of grid reinforcement.

Although a combined model of Price Cap (OPEX) and Rate-of-Return (CAPEX) (Cost based) is implemented, the
Italian Regulator also evaluates whether tointroduce, from 2020, a TOTEXapproach inorder tobalanceincentives
and benefits provided by each innovative investment to the system.

Regulatory Experiments

The complete overview of the different regulatory experiments fostered by ARERA is sketched as follows:
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Figure 10: ARERA Overall Framework for Innovation in The Power System

Italian Regulatoraims that innovation must go beyond lab experiments and it must be demonstratedinfield, inreal
operating systems. ARERA has taken some initiatives as a part of a comprehensive program, whose general
objectives arerooted in the recommendations of the Council of European Energy Regulators (CEER). Italy is one of
the few countries that has already implemented sandbox programs for energy and is in the position to foster
innovation. The whole program of regulatory experiments has been legally grounded uponregulatory decisionsand
all provisions described have been set out by ARERA autonomously, always after wide consultation of all
stakeholders. Ineachinitiative, a specific regulatory exemption/derogation has been allowed to participants.

The Italian experience has been divided in three steps for smart network innovation that are research,
demonstrationanddeploymentofinvolvedsmartnetworktechnologies/services. Asforresearch, inltalyageneral-
interestresearch programfor theenergy systemisfunded throughleviesontheelectricitybills (RicercadiSistema,
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RdS) and is carried out by RSE. Ricerca sul Sistema Energetico, ENEA, CNR and other research bodies, including
private companies and academics.

This project is funded by the European Union

The Regulatory Authority implemented a two-phase approach for the experiments. Inafirst phase, the regulatory
focus was on the selection of pilot projects in given critical spots of the network, which were selected for their
criticality, and an approach focused on critical zones was adopted, in order to experiment in real field conditions
smart grids, large-size storage units and EV charging stations.

TheRegulator launched severalinitiativesand for eachinitiative selected afew demonstration projectsamong the
proposals, identifying themost promisingonesaccording toanassessmentof benefitsand costs. For eachinitiative,
a special remuneration was granted to selected projects (as a derogation of ordinary WACC for DSO and TSO, and
viaa direct grant for CPOs) and in turn public dissemination of results was mandatory.

Inthesecondphase, theRegulator moved towardsinnovationatsystem level. Thisapproach provedtobenecessary
for involving market parties, in a fully non-discriminatory manner. The two cases included the introduction of
interoperable In-Home Devices (IHDs) and the introduction of aggregation of dispersed resources, including
renewables and active demand, for enhancing flexibility services within the Ancillary Service Market.

Asmentioned, within the scope of the program 5initiatives that cover scopes/dimensions and different innovation
goals were determined for regulatory experiments.

Figure 11: Five Initiatives for Innovation
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The main stakeholder has been the Italian Regulatory Authority which can autonomously proceed to set up
regulatory experiments, following the due public procedures. In the different initiatives, responsibility for
innovation is with main stakeholders: DSOs, TSO, EV Charging Point Operators (CPOs), market players (RES
generation, suppliers and final customers with active demand), aggregators and IHD providers.

This project is funded by the European Union

The main exemptions/derogations to the ordinary regulation that have been allowed for regulatory experiments
are thefollowing:

e Smart (electricity) grids demonstration projects: DSOs were allowed to gain an extra-remuneration on
their capital investment for the higher riskembedded in the experiment. On the reverse side, DSOs had to
propose demonstration projects with given requirements.

e Energy Storage and Dynamic Thermal Rating (DTR) initiative: A derogation to the unbundling rules was
conceded to the TSO in order to own and operate Energy Storage Systems (ESSs), within the size limits of
the demonstration projects (210 MWh / 35 MW for energy-intensive storage located in Southern regions
withextremely hind wind penetration; 15 MW power-intensive storage in the two majorislands for system
security issues). On the reverse side, the TSO was mandated to install also DTR applications in the same
critical HV network zone where energy-intensive ESSs were built - inorder to test the most effective
solution to wind congestions. Further, an extra-remuneration on capital investments was envisaged only
for storage units able to reach a target level of wind curtailment avoided.

e Electro-mobility demonstration projects: As a derogation from the ordinary tariff system, a special
network tariff structure has been introduced, without fixed costs, applicable only to network points of
delivery dedicated to EV recharge in public places. Further, a tariff-funded contribute was awarded to
selected demonstration projects, inanon-discriminatory manner between DSOs andindependent service
providers. Onthereverseside, DSOsparticipatingwith theirownprojectsshouldkeepseparateaccounting
ofrecharging assets fromdistributionassetsandshould testinfield the multivendor requirement.

e Interoperable IHD initiatives: No derogation was requested, but only a manual anticipation of the future
automated procedure for theinitial handshaking between electricity (LV) smart metersof 2nd generation
and interoperable IHDs. The installation of SM-2G is currently ongoing over the whole country by DSOs.

e  Flexibility and Demand Response: Important derogations to ordinary regulation of dispatching have been
introduced. The minimum threshold for participating in the Ancillary Service Market was relaxed from 10
MVA to 1 MW; renewable-sourced generation units and demand units, so far excluded from the Ancillary
Service Market, were allowed, even for sizes smaller than 1 MW, provided that the —virtual aggregated
unitreaches thisthresholdasawhole; technicalrequirementswerereviewedinorder toavoidanybarrier,
in a fully technology-neutral approach to dispatching products. Market parties can exploit these
derogationsandparticipateintheAncillaryServiceMarketaccordingtoordinarymarketrules, attheirrisk.

Ingeneral, after the ten-year experience in regulatory experiments, it can be concluded that the approach of the
Italian Regulator has been successful until now in promoting innovation in the power system. More detailed
information about the initiatives are defined in the following Table.
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Smart (electricity) grids

Utility-scale Energy Storage
Systems and Dynamic

Thermal Rating

EV Recharge pilot
projects

Interoperable IHD initiatives

(ot

Flexibility and Demand
Response

Applications

submitted 8 DSOs applied proposing 9

pilot projects

Number of projects 8 projects (from 7 DSOs) passed
funded the selection phase, but 1 was
abortedduringtheearly stage,
so7 projectscompletedthe
demonstration phase

6 main innovative
functionalities have been
trialled (among all
demonstration projects): 1)
observability of active resources
connectedtoMVnetworks;2)
advanced voltage regulation; 3)
active power modulation; 4)
anti-islanding; 5) fast fault
isolationin MV networks; 6)
electricitystorageat MV level.

Types of project

Energy-intensive storage sites
(each with 2 twin units) in
critical HV network zones;
moreover, 2 —power-intensive
storage sites in major islands

Energyintensivestorageunits,
correspondingtoinstalled
power of 35 MW / 210 MWh
(charge/discharge duration: 7
hours), allusing the same
storage technology, i.e. NaS
batteries. Power intensive
storage units: several
technologies, charge/discharge
duration up to 1 hours

10 proposals were

submitted and evaluated

5 projects were selected
and 4 were carried out.

Main aim of the

demonstration projects

wasthein-field test of
different business models
forEVchargingactivity: 1
project was based on the
business model of DSO, 2
on the model of Charging
ServiceProvider (CSP)in

competition, 1onthe
model of competitive CSP

E DAI Q;Im:ics

TheltalianTSO Ternahasalready
launcheddifferent calls, after
approval of regulatory
exemptions and obligations for
each call

1nation-widetrial, opentoseveral
providers of IHDs and associated

services

Monitoring of the performance of
—Chain 2 communication in
secondgeneration (2G) Smart

Meters

37




(ot

EV Recharge pilot e 14D e Flexibility and Demand

This project is funded by the European Union

Utility-scale Energy Storage
Smart (electricity) grids Systems and Dynamic
Thermal Rating

projects Response

Types of key TERNA (Italian TSO). Charging Service Providers TERNA, Balancir'wg Services Pérties
actors/organizations DSOs Manufacturersof Battery (CSPs); DSOs DSOs and IHD manufacturers BSPs, Balancing Responsible
Energy Storage Systems ’ Parties BRPs.
Funding volume DSOs investment around 15.5 TSOinvestmentaround 160 Investmentincharging Nofundinghasbeennecessary; UVACs and UVAMs have been
millionEuro (recoveredthrough  millionEuro (recoveredthrough stations amount to eachpartycovereditsowncosts allowedforaspecific capacity
network tariff) network tariff) around 2 Million euro,  withoutanyextrafunding. Noextra remuneration (30 k€/MW), in
covered through aspecial funding was required on top of addition to remunerating the
grant. Typically, mono- ordinary tariff for DSOs nor effectively deliveredresource;
technology AC 3 kW and payment towards IHDs these costs are under evaluation
22 kW charging stations, manufacturers andare covered through the final
with asingle socket or two dispatching tariff (uplift).
sockets (and two
standards) were installed,
while no high-power dual
technology (ACorDC)
stationwasinstalled
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EV Rechérge pilot e 14D e Flexibility and Demand
projects Response

This project is funded by the European Union

Utility-scale Energy Storage
Smart (electricity) grids Systems and Dynamic

Thermal Rating

Derogations Extra remuneration of capital TheTSOwasexceptionally Special network tariff, No derogation was requested, but The most important derogations

cost (a+2%inadditiontothe allowedtoownandoperate with no fixed part, has only amanual anticipation of the allowed by the Regulatorare: the
ordinaryreturnrate)fora storage units; extra been introduced for future automated procedure for minimum threshold for

period of 12 years remunerationofcapitalcost(a points of delivery initial handshaking between participatingintheAncillary

+2%inadditiontotheordinary  dedicated to EV recharge  electricity (LV)smartmetersof2nd  Service Market was relaxed from

returnrate)isforeseenfora in public places generationandinteroperable IHDs 10 MVAto 1 MW; Z renewable-

period of 12 years, under sourced generation unitsand

condition thatagiventarget of demandunits, sofarexcluded

wind curtailment is avoided from Ancillary Servicemarkets,

were allowed, even for size
smaller than 1 MW, provided that
the virtual aggregated unit
reaches this threshold as a whole;
some technical requirements
werereviewedinordertoavoid
anybarrier, inafully technology-
neutral approach to dispatching
products; a capacity remuneration
mechanism hasbeenintroduced;
the possibility that theBSPisa
differententitythantheBRPis
foreseen.
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Smart (electricity) grids

Utility-scale Energy Storage
Systems and Dynamic
Thermal Rating

EV Recharge pilot

projects

Interoperable IHD initiatives

(ot

Flexibility and Demand
Response

Obligations for grid
operators

Main results

Demonstration projectshadto
be realized in critical MV
network zone, with RPT >1% on
a yearly basis; only open
communication protocols could
be used forcommunication
betweenDSOsand network
users

Arelevantincreasein hosting
capacity has been
demonstrated, evenatthefirst
level of complexity tested (i.e.,
only through automatic
regulation of MV setpoint at PS
busbars, without direct
communication with DG

Demonstration projectshadto
be carriedoutincritical HV
networkzones, withwind
curtailmentinaction.
Installation of Dynamic Thermal
Rating in the same HV network
zone was mandatory, in order
totest the most effective
solutiontocopewithHVline
congestion

Althoughstorageunitshave
several capabilities, the
operation of TSO owned

storage was aimed for a specific

networkservice (i.e. avoiding
curtailment of wind-sourced
generationunits). Considering
onlytime-shifteffectsthe
benefit/cost ratio was very low.
Forotherservices, storageunits
should be operated by market
players, in a competitive
framework

DSOs participated to this
initiative under an
unbundling constraintand
with a multi-vendor
requirement

The multivendor
requirement proved tobe
too complex. Localization

of charging points
confirmed to be most
crucial decision

E DAI Q;Irmqics

Eachmarket party participatingin
the survey had to collect
automatically data on messages
received by IHDs from smart
meters; DSOs had to collect data
onmessagessent by each smart
meter coupled with IHD; a platform
has been implemented and
managed by RSEasindependent
party toassessactual performance
level of Chain 2

Aggregators have the same
obligations of real time
monitoring as ordinary
dispatchable units on the whole
aggregate

Underevaluation, sofarthe
reliability of aggregated resources
is around 80%
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Utility-scale Energy Storage

Smart (electricity) grids Systems and Dynamic

Thermal Rating

EV Recharge pilot
projects

Interoperable IHD initiatives
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Flexibility and Demand
Response

Outcomes Two out of the six smart

functionalities trialled
(observability of distribution
systems, i.e., power flowsand
stateof distributedresources,
andability toregulate the
voltage profile of MV networks)
were identified after
consultation as the most
promisingin the short term and
worth of specific output based
regulatoryincentives forroll-
out on alarge scale

The TSO is no longer allowed to
own andinstall storage units.
DTR proved tobe muchmore

effectiveforthepurposeof
reducing wind curtailment than
storage

=DAl

The DSO-based business
model is no longer
available. The special tariff
for points of delivery
dedicatedtoEVrecharge
inpublicplacesisstill
enforced in order to
favour the kick-off of
electro-mobility

human
dynamics

The communication has been
implemented through Power Line
Carrier (PLC, band CCenelec)and
extremelysatisfying resultshave
beenachieved. Theinitiative has

allowed to confirm the
effectiveness of the open

communication protocol, which
canbeusedbymarketparties to
enrich their offers. Therefore, since

2019 the innovation has been
releasedtoallcustomers equipped
with 2G electricity meters (roll-out

isongoing).

The expected outcome of the
whole initiativeis toreview the
wholeregulatory framework for

dispatching, enlarging the
participation of DERs to Ancillary
Service Market, after regulatory
experiments.
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Electric Mobility: In the field of system research various projects relating to electric mobility have been developed
and they are financed through a component of the electricity tariff (ASRIM).

This project is funded by the European Union

RSE, Energy System Research, has also provided scientific support for the drafting of the document "Elements for a
Roadmap of Mobility” which was presented in May 2017 with the participation of the main stakeholdersin the
mobility sector, environmental and consumer associations, representatives of central and local public
administrations and research institutions.

As for the mobility, a competition was launched for the selection of experimental projects for the public charging
serviceof electricvehiclesandthe Authoritymadetheselectionof the pilot projectsadmitted tothefacilitationfor
five years on the basis of the results of the Evaluation Report prepared by its Offices with the technical support of
the companyRSE.

3.2.3 France®

TURPE stands for tariffs d’utilisation des réseaux publics d’électricité (tariffs for using public electricity networks).
They were createdin2000in France toremunerate electricity distribution and transmission companies. InFrance,
inthe TURPE 4 period (2014-2017), CAPEX was recognized in the regulated asset base (RAB) even if they were not
includedintheex-antecosttrajectory, andtheiramortizationsarecoveredaspass-through. Aspecificaccount, the
“compte de régulation des charges et produits” (CRCP), recognizes all differences between the initial asset
depreciation trajectory and the actual one for future tariff calculations. Costs for R&D and pilot projects are covered
within the distribution network tariff. If the DSO spends less than the allowed amount, this amount is returned to
the tariff. Spending above the forecasted amount is at the company’s risk.

Ontheotherhand, CRE (CommissiondeRégulationdel’Energie, the Frenchregulator)setsefficiency requirements
for OPEX. For instance, if OPEX is lower than the efficiency targets defined ex-ante, ENEDIS, which manages the
public electricity distribution network for 95% of continental France, keeps 100% of the additional productivity
gains, but if OPEXis higher, ENEDIS bears 100% of productivity losses. With this symmetry principle, any additional
RE&D costs wouldsignificantly hamper efficiency requirements, since they oftenincur higher costsin the beginning,
whichwillberecoveredlateron. Thisiswhy CREsetupaspecial schemefor R&D andinnovation. Although this
scheme is quite favourable towards R&D investments, DSOs need cash in advance since amortizations are only
coveredby thetariffinthelongrun (30-40years) and thereisaneedfor the DSOs to keep the tariff levelstable
over time, in order to keep some sustainability for customers.

CREelaboratedaratherinnovative treatment of R&D operating expenditures for TURPE 4, where all OPEX relative
to research, innovation, and smart grids demonstration programs are put in a specific budget which is not
concerned by efficiency requirements.

For TURPE 4 period, ENEDIS® presented following OPEX previsions

In current m€ 2014 2015 2016 2017 2018

Theme “improve the efficiency of
distribution sector professions”

16 16 17 17 66

2 Source: Eurelectric, July 2016, Innovation Incentives for DSOs - A Must in the New Energy Market Development
5 ENEDIS: L’electricite en Reseau manages the public electricity distribution network for 95% of continental France.
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In current m€ 2014 2015 2016 yAk 2018

This project is funded by the European Union

Theme “prepare the evolution of

15 16 19 19 69

distribution professions”
The smart grid demonstration program 19 23 24 24 90
R&D Operating Expenses 50 55 60 60 225

In exchange, CRE introduced a follow-up of ENEDIS innovation projects, in form of a report that ENEDIS has to send
to CRE each year, including the following elements:

e Adescription of the projects carried out with the associated expenses and results obtained.
e Alistof projectsin progress and future projects with the expected outcomes.

e The expenses for the past year.

e Theforecast expenses for each year up to the end of the tariff period.

e The number of full-time equivalents associated with R&D programs.

e The support and subsidies received.

Anyannual differences between the actual and forecasted trajectory willhave to be justified by ENEDIS within the
framework of the annual report sent to CRE.

CRE will review, at the end of the tariff period, the sums actually spent by ENEDIS and will return to users, via the
CRCP mechanism, the difference between the forecasted and actual trajectory. However, any costs higher than
expected in this budget won’t be covered by CRE.

Eventually, and for therecord, investmentsinR&D and innovation, particularly in the smart grids field are entirely
passed through, like other ENEDIS investment expenditure.

Every two years, the Regulator publishes a public report on his website on innovation projects, based on ENEDIS
reporting.

Thefirstadvantage of suchamechanismistosecure funding for R&D activities over the whole tariff period, without
taking therisktohamper efficiencyrequirements. Thegeneral 4-yearbudgetisdefinedex-ante, but the budget per
annum, aswellasthedistinctionbetweenthethreethemes, isforinformation purposesonly. Consequently, ENEDIS
has to explain the differences between what was announced and what was achieved every year, but the general
assessment will occur at the end of the regulatory period.

This incentive scheme also contributes to improving ENEDIS’s image as an innovative company for network users.
Historically, researchat ENEDIS hasalways been spread out over differententities, sogeneral R&D objectives were
not clear for everyone. The need to publish an annual report on R&D activities caused ENEDIS to take a step back
and brainstorm on all gains that were expected from the different innovation programs. This led to a global
synthesisof R&D andabetter management of research programs, aswellasabetter communicationtowardsusers.

43

SR
s RN

DAI gsmnics

o
x’*«mn e



(ot

Eventually, this mechanism allows to increase R&D under ENEDIS project management (statement of requirements,
identification of main results, financial monitoring), and to vary R&D providers.

This project is funded by the European Union

One of the main risks identified by ENEDIS concerns the privacy of information made public by CRE. The company
has to be very watchful on the information givenin order toinsure a protection of the intellectual property rights.

Inthe TURPE 5 current discussions, ENEDIS asked for a similar treatment of R&D expenditures and presented
updated cost trajectory for its R&D program. The only difference being that ENEDIS asked for a symmetrical
mechanism, where ENEDIS doesn’t have to pay foradditional OPEXin case the total budget ishigher thanexpected.

Franceisone of very few examples where the tariff promotes also demand response program based oncritical peak
pricing. Under the critical peak pricing scheme, the consumer is requested to reduce demand with a24-hour notice
signal for some given days a year.

26 27

3.24 Norway

Norwegian Regulatory Authority (NVE) regulates the Norwegian DSOs by using a combination of the company’s
own costs and the costs from benchmarking models. NVE calculates yearly revenue caps with elements of yardstick
competition. 40% of the revenue cap is based on the company’s own costs, and 60% of the revenue cap is based on
the cost norm where benchmarking models are used. In the benchmarking total costs are minimized given the
outputs defined in the model.

The regulatory authority wants to stimulate increased participation in R&D activities to support a more efficient
operationandutilizationof theelectricitynetwork. Costsfor R&D are treatedas pass-through costs when they fulfil
certain conditions, in order to avoid short term disincentives.

Sincetheoutputsofthetariff modelarerarelyincreasedbyR&Dintheshortrun, DSOswould performworsein
the benchmarking. This would give disincentives against R&D for a DSO and that is not desirable in a time where
there are changes happeningintheindustry. Based on this, anew mechanismwasintroducedin2013 to strengthen
the incentives for investing in R&D. In the mechanism, R&D costs are treated as pass-through costs, i.e. they are
not included in the benchmarking and can be included directly into the tariff base.

RE&D projects that can contribute to streamlining operations and developing the grid can be included in NVE's R&D
fundingscheme. Thegoalistostimulate the networkcompaniestoinvest moreinR&D. Projectcosts fromapproved
RE&D projects can be covered as an addition to the revenue cap. The scheme allows for specific and prequalified
RE&D project costs up to 0.3% of each DSO’s invested grid capital, to be recovered directly through the grid tariff
(i.e. outside the revenue cap regulation scheme).

InNorway, thedecisionthat whether the projectisconsideredasanR&D projectornot, isdelegated toathird
partyandR&D projectsareapprovedbyanexternalbody, e.g. NorwegianResearch Council (NFR). Thisensures that
the burden of work for the NRA isreduced. The results of the projects are required to be publicized.

% Source: Eurelectric, July 2016, Innovation incentives for DSOs - a must in the new energy market development
%7 Source: www.nve.no
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NVE has designed a scheme where distribution companies receive full financial coverage for some percentage of
theirregulatoryassetbaseforR&D projectsthatmeetcertaincriteria. Following conditionsmustbefulfilledbefore
the costs are accepted in this mechanism:

This project is funded by the European Union

e TheR&D must be useful for grid operation/investments/planning. The project must be able to contribute
to increased efficient operation, utilization and development of the power grid

e Itrepresents a maximum of 0.3 % of the DSO’s regulatory asset base

e Theproject must be found worthy of aninstitution that grants R&D projects. The R&D projectisapproved
by anexternal body, e.g. the Research Council. This ensures the burden of work for the NRA isreduced. As
the NRA must not evaluate whether it can be considered as research, that decision is delegated to a third

party.
e Information about project goals and results should be open and accessible to everyone

Once these criteria are met, the project owner can apply to have his project approved in our R&D funding
scheme. The application must be sent electronically tonve@nve.noand must contain at least the following
documentation:

e Documentation that the project was found to be worthy of support

e Abrief explanation of why the project is relevant and how the project contributes to more efficient
operation or utilization of the network

e Anoverview of which network companies are to participate in the project
e Astatement that the project will comply with the Accounting Act's requirements for managing R&D costs
o Astatement that the project results will be made widely available

When NVE examines whether the project meets the criteria, they send aresponse to the project owner where they
eitherapprove orreject the application. If approved, the applicationisincluded in the list of "Approved R&D
projects”.
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This project is funded by the European Union

. » The DSO applies for project approval from a grant institution such as The Research Council of
The DSO applies for Norway, Innovation Norway, Enova or EU’s different funding bodies. Project must have a clear
project approval from a socioeconomic value creation potential, such as more efficient grid operations or other efficiency
grant institution gains for the DSO. The NRA prefers proposals that have a connection to the Research Council of
Norway’s research program ENERGIX, but does approve projects from other grant institutions.

* The grant institution assesses the R&D-projects relevance, the degree to which it can lead to
efficiency gains and the innovative/research value. If the R&D-project is found to be
relevant/innovative, the grant institution approves the project.

¢ Only if the DSO receives an approval from the grant institution, can the DSO apply to the NRA
to include the project in the R&D-scheme.

e The NRA approves or rejects the R&D project proposal. The NRA also provides a publically
available list of all approved projects on their web page.

Figure 12: Application Procedure to the Funding Scheme

Some other characteristics related to the funding scheme are as follows:

o Allcostsrelated to the grid company reflected in the project's budget and accounts can be covered by the
scheme. If the company’s own efforts are only reflected in the company's own accounts, it cannot be
included. The costs that the company reports to NVE each year must be reconcilable with the project
accounts.

e Projectsthatreceivefinancialsupport from the NFR or othersmust follow the timeframesstipulatedinthe
contract. Projects that are found to be worthy but do not receive financial support do not have the same
requirements from the NFR. As long as the NFR has characterized the project as worthy of support, the
project may be included in the scheme even if the project start is postponed somewhat or if the project
period is longer than planned. However, NVE expects to be informed if the project changes significantly
from the original project plan, whether the project's content or time frame.

o Depending on the grant institution and the complexity of the project (typically the number of partners
involved), the approval process takes between two and twelve months.

e TheR&DschemecoversalltheDSO’scosts, limited to the R&D projects’ budget. Bothinternalandexternal
costs may be included.

e Ongoing R&D projects that have previously been approved by a grant institution may also be included in
the R&D scheme. However, only costs (internal or external) that have occurred after 1.1.2013 may be
included.

Figure 13 shows development of the projects approved between 2013 & 2017.
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Figure 13: Funding of R&D Projects between 2013 & 2017

In2013, 25 out of 148 DSOs had 103 R&D projects approved under the R&D scheme. The total budget for these
R&D projects was close to€2.3 million. In2014, 31 companies had 162 R&D projects approved under the R&D
scheme. The total budget for these R&D projects was close to €4.9 million. Under the R&D scheme, total budget
that could be applied has been €22 million and €24 million in 2013 and 2014 respectively. At the end of December
2018, NVE approved 135 R&D applications. Current projects under the R&D schemes include projects related to
tariff design, technology development such as smart energy systems, new cable technologies, and reliability and
monitoring.

Two concrete projects are briefly described below:

V The DeVID project (2012-2014) involved 17 DSOs. The project aimed at developing and testing methods related
to how smart meters provide opportunities for better grid operations, developing methods for using demand
response and guaranteeing personal information security.

V The DGnett project (2014-2017) involves 5 DSOs. The project aims to identify alternative solutions to reducing
costs related to strengthening the grid, voltage regulation, reactive and active power control when integrating
distributed production.

3.2.5 Portugal®

In order to enable the definition of effective incentive schemes, which balance different perspectives, the
Portuguese NRA (ERSE) has implemented a set of regulatory policies which are based on severalrules, such as
transparency, collaboration with stakeholders, and monitoring, under a stable and predictable regulatory
framework. Theserules have consistently supported ERSE indefining its mainregulatory goalsandinevaluating, or
adaptingif necessary, theregulatory toolsit applies, based on the feedback from stakeholders.

Forinstance, toset network access tariffs, regulatory financial reporting rules were established following several
discussions with regulated companies. Each year, ERSE’s network access tariffs proposal undergoes a public

8Source: Eurelectric, July 2016, Innovation Incentives for DSOs - A Must in the New Energy Market Development
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consultation process, during which all of ERSE’s tariffs documentation is shared with the public, and representatives
of all stakeholdersareinvited to provide their viewsand comments before the final tariffs proposal isapproved and
published. The publicationofregulatorycodesthatimply changestotheregulatory framework, andotherstatutory
responsibilities such as providing non mandatory opinion oncompanies’ network investment plans are also carried
out through a process that includes a consultation period, where all relevant information is transparently shared.
In this case, even though ERSE’s opinion is not binding, it can have a significant influence in the process because it
considers stakeholder perspectives.

This project is funded by the European Union

Another key tool that has contributed to the effectiveness and stability of the Portuguese regulatory framework
has been the periodic monitoring of a set of variables which guide regulatory strategies, such as quality of service,
regulated activity profitability, the level of infrastructure utilization, and cost efficiency. This set of variables is under
review in order to capture further outputs of the network service.

The mechanism adopted by ERSE to promote innovation also benefits from this effective governance framework.
Innovation incentives were designed after a consultation process in which stakeholders perspectives were
balanced: on the one hand consumers, who tend to be more concerned with cost control in the short run, and on
the other hand the DSO, that requires a stable regulatory framework in the long run. The current version of the
mechanism encourages regulated companies to invest in projects/technologies that would lower operating costs
whilealsogenerating other benefits (i.e., improved quality of service). Moreover, DSO’s innovationisalso fostered
through an incentive based tender process designed to promote energy efficiency, which is open to all kinds of
stakeholders. TheincumbentDSOhasparticipatedwith projectsfocusedonenergyefficiencyinpubliclighting (one
of its core activities).

Portuguese regulatory framework has enabled innovation at DSO level that may push the DSO to higher service
levels, like meter reading frequency and consumption data acquisition, dispersed generation metering, quality of
service data coverage andreporting, distribution network asset reporting and implementation of automation and
remote control solutions, etc.

3.2.6 Netherlands® *

The Netherlands Authority for Consumers and Markets (ACM) regulates the Dutch DSOs by using yardstick
competition. ACM combines yardstick competition with output regulation and sets the revenue based on the total
costs. Therevenueis set ex-ante at the start of aregulatory period of three to five years and it is based on the total
costsof the sector, which allows the DSOs to recover sufficient revenue and provides incentives for them toreduce
the costs.

Accordingto ACM, innovationisameans toreach other goalsand with the above characteristics of regulation, DSOs
have theright incentives to reach the relevant goals. Due to these incentives, DSOs are also triggered to innovate
to improve their performance. One of many examples is that Dutch DSOs are moving towards smart grids, where
stations can be controlled from a distance and the quality of service increases. The expectation is that this will
reduce outage duration considerably.

Theyardstick regulation creates an environment where DSOs are incentivized to perform better, both in the short
and the long run. Costs forinnovation areincluded in the total costs of the sector and are remunerated to the DSOs

¥ Source: Eurelectric, July 2016, Innovation Incentives for DSOs - A Must in the New Energy Market Development
% Source: CEER, January 2017, Incentives Schemes for regulating DSOs, including for Innovation Consultation Paper
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through the yardstick approach. In this way, the DSOs can find their own balance in their degree of innovation and
are able to optimize their choices.

This project is funded by the European Union

Thereareinnovation programs on smart grids and smart energy systems in the country since the beginning of 2000.
Thereis no public funding involved for these projects but there are extra space/exemptions within the legislation
(electricity law) foraspecific project and aspecific time. Inaddition, there are no exemptions on energy taxes. On
theotherhand, if innovationis necessary technical funding is possible from otherinnovation programs.

The program that started in 2015 provided some exemptions in the legislation. This programis now closed, and 17
projects are approved. According to the legislation there are two types of projects that are eligible for exemption
and the duration of exemption is at most 10 years:

e Large Experiment: the waiver holder (a cooperative association - who gets the dispensation) - in
consultation with aregional grid operator (DSO) - carries out the large experiment in the DSO-grid with a
maximum of 10,000 customers - mainly consumers - who use the electricity. In this large experiment the
waiver holder can combine renewable electricity production/ CHP, supply to the consumers and set their
own tariffs. By matching supply and demand they can try to reduce the necessary grid capacity. The

regional grid operator will continue to fulfil the other independent statutory tasks relating to grid
management in large experiments.

e Project Network: a joint network of up to 500 customers with only one connection to the grid of a network
operator (DSO). Inaproject network, the waver holder may combine production, supply and management

of thelocal electricity grid. (Compared toabigexperiment they canalsooperatealocal electricity grid).

Within these programs, parties who want tostart a project and seek for an approval to operate with exemptions of
the law have to comply with at least the following criteria:

e participation must be open and voluntary
¢ members must be allowed to leave the experiment
e members of acooperation shall not lose their rights and obligations as household customers

e corporations are financially responsible for the imbalances they cause in the electricity system, or have
delegated this responsibility to a balance responsible party

e it must be safe

e dispensation is not necessary to fulfil the experiment (things are already allowed)

o theconsumerprotectionmustbeok,andinlinewithEuropeanrequirements (likefreedomofchoice)
o financial, technical and organization expertise is required

e aminimum of 80% of the participants must be consumer

e the production capacity must be limited to the final use of the participants
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e thereisanobligation that there are sufficient arrangementsin the case the party goes bankrupt and
consumers must be certain of the supply of electricity by another supplier

This project is funded by the European Union

Two examples for the selected projects are as follows:

- Project plan Decentralized sustainable electricity generation Collegepark Zwijsen Veghel. Collegepark
Zwijsen realizes approximately 115 apartments in a former school complex in Veghel whose buildings
datefrom 1954t01977. Energy-savingandsustainable generation of electricity are centraltothe new
apartments.

- Forthe sustainable generation ofelectricity, allroof surfaces oriented onthe southeastand south-west
are equipped with solar panels. The totalinstalled peak power willbe approximately 200 kW. With this,
the solar panels provide at least 50% of the electricity requirement.

- The complexis provided withan energy managementsystem. Residentsindicate whethertheyhave
electricity users switched on based on solar power. Tariff differentiation for electricity is applied so that
userscanattunetheirbehavioraccordingly. Tolimitthe peakload ofthecomplex, the peakloadis
investigatedwitha CHP heatcouplingof20kW electricaland 80 kW thermal capacity. The cogeneration
produces electricity as far as there is heat consumption.

Example 1: Decentralized Sustainable
Electricity Generation Collegepark
Zwijsen Veghel

«The VVE Schoonschip has received an exemption for the Experimental Electricity Law Experiment. At the
Johan van Hasselt canal in Amsterdam-Noord, 46 water houses will be realized. These homes are as self-
sufficientas possible inthefield of energy. This involves using avery advanced smartgrid.

- Aprivate electricity grid will be installed behind the meter of the local grid operator (Liander) realized,
with 30 connections. Every home is provided with a battery for decentralized energy storage. Dutch

Example 2: A Sustainable Floating supplier Greenchoige takgs the l?alance res.ponsibility.. _ . _

Water Houses Complex -Oneofthe _tec_hnologlcally interesting aspectsin the experiment |sﬂ_1e smart gr_ld software_thatwﬂl
controltheindividual battery systems, butalso the aggregated form (i.e. allindividual batteriesasone
community system). Inaddition to the battery systems, smartheatpumps, the heatstorage tank and
smart household appliances are also integrated into the smart grid.

«GridFriends (the name ofthe consortium, consisting of Schoonschip, CWI, Fraunhofer, Metabolicand
Spectral Utilities) started a three-year projectto further develop the software and algorithms for the best
possible smart grid for local communities. They are using blockchain technology

Figure 14: Examples and Good Practices of Designing and Implementing Existing Sandbox

3.2.7 Finland

AccordingtoCEER®, theaimof incentivizinginnovationistofoster the development and use of innovative technical
andoperationalsolutionsbythenetworkoperatorsintheiroperations. Thiswaytheelectricitydistributionnetwork
operator may incur research and development costs before the new technologies arein full use and utilisable. The
FinnishNRAdeductsreasonable R&D costs during the calculation of realised adjusted profit for network operators,
inorder tofoster the active innovation and R&D efforts. However, acceptable R&D and innovation activities costs
mustberecorded asexpensesin the unbundled profitand loss accountsince capitalised R&D costs are not accepted
tobeincludedinthecalculationof theinnovationincentive. Moreover, theacceptable R&D costsneed tobedirectly
relatedtonew knowledge creation, as well as use of new technologies and the development of products or network
operation methods for the electricity distribution sector.

Finally, theimpactof theinnovationincentiveisdeducted when calculatingrealised adjusted profit. Theimpact of
theinnovationincentiveis calculated so thatashare corresponding to a maximum of 1% of the DSO’s total turnover

3" CEER - Report on Regulatory Frameworks for European Energy Networks 2019
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from network operations in the unbundled profit and loss accounts in the regulatory period are treated as
reasonable research and development costs. The incentive is applied to all network operators.

This project is funded by the European Union

3.2.8 General Overview of EU Practices

Innovation is recognized as one of the key pillars of the Energy Union. The Energy Union Communication adopted
on 25 February 2015, dedicates one of its five dimensions to research, innovation and competitiveness. With the
objective of implementing the strategy, the Commission presented a comprehensive research, innovation and
competitiveness strategy, which supports the objectives of the Energy Union and the initiative “Accelerating the
European energy system transformation- Anintegrated Strategic Energy Technology (SET) Plan” was started asan
approach to accelerate the energy system transformation. Within the SET plan, innovation is considered in three
areas thatare:

¢ Fundamental research, knowledge science, required to firmly anchor the bridge
e Technology development
e Product development including process, technology and prototype development

Onthe other hand, R&D directly supports the development of knowledge and technology, because it develops the
knowledge which can be used to implement successful technology. The following figure shows development of
technologies that could have disruptive impact on the power sector.

Market size
* Cccs
* Offshore wind
* Small scale
* Electric vehicles nuclear
* Solar PV — * Solar thermal * Digital paower
utility scale power plants conversion
_/_ * SolarPV - * Solid-state lighting * Vehicle-to-grid
*  Hybrid cars residential + Smart windows integration
= Wind energy * Smart * EV batteries « Advanced building . :i?rgr::;s—rr:i-;ess
" CFls meters materials 9
Stage/maturity Time
Mature Commercialization Development

Figure 15: Development of Technologies?

Distribution System Operators (DSOs) play animportant role in the electricity sector since they are responsible for
improving the functioning of electricity distribution networks considering the technological developmentssuch as
deploymentof smartgrids, electrical vehiclecharging stationsor distributed generation. All of these technological
developments require increasingly innovative solutions and DSOs are the natural monopolies who have to develop
thoseinnovative concepts under a certainregulatory framework thatincentivizes them. Innovationindistribution
system is important, since;

32 Source: Conti F., 2013, Eurelectric’s Innovation Action Plan: Shaping the Prospects of Future Energy Technologies
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e Thegrowthofdistributedgenerationaffects DSOsability tomaintainandupgrade theirgridinfrastructure,

This project is funded by the European Union

e DSOsareresponsible forthe deploymentof smart gridsand contributing to the development of smart
energy systems, while they maintain the smooth operation of the networks,

e Thereisanincreasing need for investments in the ageing distribution networks.

When the abovementioned items are taken into account, innovation may enhance network operation, improve
reliability of the grid and lead to a more efficient system than using conventional ones. As an example, innovation
may help toreduce network expansion, and maximize the use of the existing infrastructure or it may help to better
exploitavailable network capacity or to avoid network expansion in case of network congestions due to increasing
feed-in fromrenewables.

As a result of these requirements and developments, investment in smart grid R&D and demonstration activities
has grown considerably in Europe. Figure 16 indicates the number of projects and investment amount for R&D and
demonstration projects in Europe.
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Figure 16: Number of R&D and Demonstration Projects in the EU

The number of initiatives and the level of investment in each Member State vary in relation to country-specific
circumstances, e.g. national policies, the state of the electricity grids, the regulatory framework, the existence and
scope of co-funding mechanisms at nationaland European level. Inaddition, R&D projects are more numerous than
demonstration projects in most countries, with the exceptions of France, Italy, Luxembourg and the United
Kingdom.

In terms of R&D and demonstration projects’ financing, most important source of financing is private investment
forsmart grid projects. Stakeholder with the highest investment are DSOs but emerging stakeholders are steadily
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increasing their investment. Domains with highest investment (80%) has been smart network management,
demand side management and integration of distributed generation and storage. **

This project is funded by the European Union

Each country has its own characteristics, and each National Regulatory Authority (NRA) determines its goals and
activitiesbasedon the circumstances that they operatein. differentapproaches exist around Europe for triggering
innovationand R&D. These mechanisms contribute to investing ininnovation toimprove or maintain DSO’s quality
of operation in the long run. NRA’s might decide to explicitly support innovation, incentives might come more
directorinsome casesinnovation might not be the priority of the country. Innovation might be supportedina
direct and indirect way as shown in Figure 17.

Direct Approach

¢ [nnovations that increase efficiency pay off. * This happens mainly when the regulatory

« Ideally, the indirect incentive is parameterized in approach in place requires a stronger drive to
a neutral way leaving the decision of the most implement certain solutions for changing needs.
efficient solution to the DSO. * The regulator might set premium on the rate of

e Innovation is not regarded as an aim by itself return for investments in certain innovative
and the regulatory system rather focus on technologies (e.g. increase of WACC for special
efficiency incentives, e.g. by providing a bonus smart grid activities).
for very efficient behavior. This would reward * [nnovation can be effectively promoted, for
innovations indirectly, when the innovation instance when a good performance indicator
leads to more efficiency. and a clear metric is identified.

¢ This approach is technologically neutral. * Qutput based regulation can be effective to

* A possible approach is to treat certain costs stimulate DSOs to deploy innovative
related to R&D as pass through costs in the functionalities.
model when setting revenues * They are not technologically neutral, but

* A variant on this approach is that NRA can output-based incentives leave DSOs responsible
provide funding for innovative projects via a for selecting the best efficient technology.

competition/tendering process. The funds can
be raised through the tariffs, and be equally
shared across all customers because the
projects provide benefits for all customers in the
country.

¢ This is different to the arrangement with special
WACC/pass through where costs will be shared
by consumers connected to the DSO that
invests.

Figure 17: Approaches to Supporting Innovation 34

Historically, DSOs were mostly financed to decrease their costs via cost-based mechanisms and innovations were
incentivized only in a few EU member countries. According to a survey conducted by EURELECTRIC in 2016,
incentives forinnovation within each national regulatory framework was analysed (Deployment of smart metersis
not included as innovation).

3Source: Biittner Held B, October 2017, Assessment of the Implementation of Smart Energy Networks (Smart Grids and Smart Gas Grid) from
a Legal/Regulatory Perspective

34Source: CEER, 24 January 2017, Incentives Schemes for Regulating DSOs, including for Innovation Consultation Paper
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This project is funded by the European Union
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Figure 18: Specific Mechanism to Incentivize Innovation (EURELECTRIC, July 2016) 3°

The survey showed that the number of Member States that has a specific mechanism regarding innovation
increased from 2014 to 2016, however it is still beyond the number of countries, where innovation and R&D costs
are treated like any other cost and these countries have not introduced an incentive mechanism for expenditures
for R&D and/or pilot projects. Norway, Finland, Great Britain, France, Greece, Ireland, Italy, Portugal and Slovenia
are the countries that have implemented a new specific regulatory mechanism to promote R&D and/or pilot
projects. Tosummarize:

¢ InFinland, therehasbeenaspecificinnovationincentivesince2012. The current regulatory methodology
for 2016 - 2019, and the one for 2020 - 2023, envisage that R&D costs of up to 1% from the annual
turnover can be treated as a pass-through cost. Only OPEX can be utilized in this incentive (not CAPEX).
The regulator has given some instructions in advance on what type of costs can be seen as R&D costs, but
thefinalinterpretationwill bereceivedonly afterwards, after theregulatory period. R&D OPEXwhichcan
be included in the incentive should be related to the creation of totally new information, technology or
productsforelectricity networkbusiness (e.g. smartsolutionsrelatedpilot projects). Theresults from the
projects should also be publicly available.

e InthecurrentFrenchregulatory period, R&D and pilot projects’ operating costs are covered by a specific
portionofthedistribution. InFrance, costsforsmartgridrelatedR&D and pilot projectsarecoveredwithin
the distribution network tariff. These costs are excluded from the benchmarking.

% Source: Biittner Held B, October 2017, Assessment of the Implementation of Smart Energy Networks (Smart Grids and Smart Gas Grid) from
a Legal/RegulatoryPerspective
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From 2017 onwards, the approved budget for R&D and pilot projects started to be added to the annual
allowed revenues in Greece

ct is funded by the European Union

InNorway, expenditures for R&D and pilot projects are added to the allowed revenues (max. 0.3% of
regulated assetbase)

TheSlovenianregulatory framework acknowledges 3% of the book value forsmart grid investments

InGreatBritain, togetherwithRIIO, OfgemgrantswithextraTOTEX theinnovativeinitiativestoencourage
innovation. The RIIO model does not differentiate between CAPEX and OPEX. OPEX for funded smart grid
pilot projects will be recognized in the allowed revenues as well.

In Portugal, the DSO receives the minimum between a higher regulatory RoR and 50% of the system
benefits. Theextrarateis0.25%inthefirstyearandrises0.1%eachyear, untilitreaches0.75%inthe
sixth year. Hence, projects should allow for an OPEX reduction, which will be accounted as part of the
system benefits; otherwise the DSO may receive a lower incentive.

In Ireland, the regulator can provide OPEX allowances for smart grid related R&D projects. Separately,
thereisalsoan ‘InnovationOPEXfund’ forprojects. If theysucceed, theystrategicallyinnovateandchange
how the DSO operates.

Among those, seven countries (except Finland and Greece) have a regulatory framework that fosters or rather
hampers innovation/R&D as shown in Figure 19.

In 2016,
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0060066600
0060600600600
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>
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@

e (7]
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Figure 19: Fostering of innovation/R&D by theRegulatory Framework

four DSOs (from France, Ireland, Portugal and Slovenia) considered that their regulatory frameworks

fosters or rather fosters innovation/R&D. Greece has implemented a new specific mechanism to promote
innovation, andithasnotbeenproperly evaluated at the time of thereport publishedsoitis categorized asneutral.
In Denmark, the regulatory framework rather hampers innovation/R&D; however, in some cases Smart Grid costs
may be subtracted from the cost base for the benchmarking. According to Euroelectric’s study, if the regulatory
framework treats costs forinnovation/ R&D like any other costs, the system rather hampersinnovation.
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In 2017, the Joint Research Centre (JRC) published a report on smart grids where financing of these projects was
also mentioned. Within the scope of the JRC report *, six project domains were identified that are smart network
management (SNM), demand side management (DSM), integration of distributed generation and storage (DG&S),
electricmobility (E-mobility), integration of large-scalerenewable energysources (L_RES) andother. Onthe other
hand, themainactors participatinginsmart grid projects were groupedin 15 different stakeholder categories that
are; generation companies, utilities, transmission system operators (TSOs), DSOs, retail companies, ICT and telecom
companies, technology manufacturers, industry associations, companies providing engineering services,
universities, research centres, consultancies, publicinstitutions, emerging stakeholders and other.

DSOs are the stakeholders with the highest investment, but non-traditional actors such as public institutions and
other emerging stakeholders are steadily increasing their investment in the field. According to the Figure 19; 540
R&D and 410 demonstration projects has been performed in 2017 with investment amount €1.61 billion and €3.63

billion respectively.

Total: 950 projects Total: €4.97 billion Total: 2 900 organisations Total: 800 sites
in 50 countries
Average: €5.75 million S 900 participations 36 countries
865 with budget information
308 ongoing projects Involved in more than one . o
626 national projects €2.15 billion (average of project: 700 organisations Average: 2.2 sites per project
(370 projects having more €7 million per project)
than one partner)
Most active company. 67 Most implementation sites
642 completed projects projects (from Denmark) DE(140) and ES(95)
324 multinational projects €2.82 billion (average of
lféﬁnfﬁezveéfgfoogcif‘ €5 million per project) Most active organisation types Biggest number of
per proj DSOs, Universities and implementation sites per
Largest investments Technology manufacturers project: 30
Average project duration DE, UK, FR
30 months Average: 6 partners per project
R&D: €161 billion;
R&D: 540 projects; Demonstration: €3.36 billion

Demonstration: 410 projects
Figure 20: Summary of 2017 Database 37

Therearemainly three types of fundinginEU, which are private, national and EU funding. Privateinvestmentisthe
most important source of financing of smart grid projects, but European and national funding play an important
rolein leveraging private finance and incentivizing investment. Only 15% of the projectsin the database are
financed exclusively by privateresources and this shows the importance of European and national funding to
leverage private finance and incentivize investment. In some of the countries national regulatory reforms
introduced specificincentives for innovation activities, which might encourage DSOs to invest more in innovation
projects. In addition, national funding also supports actors that normally have limited access to capital, such as

%Source: GangaleF., VasiljevskaJ., CovrigC. F., MengoliniA., FulliG., (2017), JRC Sciencefor Policy Report, Smart Grid Projects Outlook 2017,

Facts, Figures and Trends in Europe
¥Source: GangaleF., VasiljevskaJ., CovrigC. F., MengoliniA., FulliG., (2017), JRC Sciencefor Policy Report, Smart Grid Projects Outlook 2017,

Facts, Figures and Trends in Europe
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SMEs. European funding seems to play a keyroleinsupporting investment especially in those countries where
smart grids are still not high on the national agenda.

This project is funded by the European Union

According to JRC, funding made available to network operators by NRAs, to give specific incentives to innovation
activities, is considered within the category own/private financing since most investment made by network
operators is financed through tariffs, either through the general incentive mechanism for investment or through
specific incentive schemes/programs. Irrespective of the regulatory mechanism, once the DSO gets its revenues,
they become part of its own/private resources. Examples of this type of financing are the call for smart grid
demonstration projects launched by the Italian NRA and the United Kingdom Low Carbon Networks Fund (LCNF).

The amount of available co-funding has a strong influence on the level of investment and can influence the project
scope, supporting thedevelopmentof moreambitiousandexpensive projects. Countrieswithextensive supporting
mechanisms in place, such as Germany and the United Kingdom, show a high level of investment. In addition, a
country’s participation to EU co-funded projects can also positively influence the national level of investment, as
EUco-fundedprojectsshowahigheraveragebudgetcomparedtoprojectsreceivingonlynationalco-funding (€7.21
million and €4.72 million respectively).

In most countries R&D and demonstration projects are treated like any other cost, without any specific
compensation for therisks involved in testing new processes and technologies. Publicinstitutions are increasingly
interested in participating in smart grid projects as a way to find solutions to improve the sustainability, affordability
and security of local energy systems, thus addressing the concerns of a growing number of consumers and
communities. Their participation in smart grid projects is nevertheless hindered by their lack of experience and
resources. For the vast majority of projects, private investors have had the need to seek financial support from
nationaland European funding schemes. This observation confirms the importance of external funding to leverage
private finance and incentivize investment.

Figure 21 shows investment amount in terms of financing type:
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Figure 21: Total Investment per Country by Source of Financing

57

DA gvmﬂics




(ot

¢ IntheUnitedKingdom, theinnovationincentivesmadeavailable by NRAisconsideredasprivate financing.
About 30% the projects from the United Kingdom received such incentives, and this circumstance
increased the share of total private investment.

This project is funded by the European Union

¢ InLuxembourg, the high percentage of private financing is attributable to one big project led by the
transmission and distribution network operator, Creos Luxembourg, to improve the observability and
controllability of the networks, which includes the roll-out of smart meters.

e Private investment is also high in Belgium, Denmark (mostly the area around Copenhagen) Spain
(particularly the Basque region area), France (mainly the area around Paris), Italy and the Netherlands.

National funding schemes can be a powerful tool to encourage innovation and to support actors who normally have
limitedaccesstocapital, suchasSMEs. For networkcompanies, accesstonational fundingcanbeavalidalternative
toregulatory fundinginorder to pursue innovation projects. Some Member States have set up extensive supporting
schemes for smart grid innovation. In the majority of Member States share of national funding percentage is under
10%, while in seven countries it is over 20% (Denmark, Germany, Greece, France, Austria, Poland and Finland).

e Asanexample, in Germany, national funding accounts for 47% of the total national investment. An
interesting example of such funding comes from the “E-Energy — ICT Based Energy System of the Future”
initiative, a joint funding program of the Federal Ministry of Economics and Technology (BMWi) and the
FederalMinistry for theEnvironment, Nature Conservationand Nuclear Safety (BMU). The4-yearinitiative
hadafundingof about€60millionand promotedthecreationof sixe-energy model regionswherekey
technologies and business models for smart grid deployment were developed and tested.

¢ In Denmark, national funding accounts for 36% of the total national investment. A relevant part of this
funding comes from ForskEL, a funding program launched in 1998 and administered by Energinet.dk, the
national TSO for electricity and gas. The purpose of the program is to grant funding for research,
development and demonstration projects needed to utilize environmentally friendly electricity generation
technologies, including the development of an environmentally friendly and secure electricity system. On
an annual basis, the Minister for Energy, Utilities and Climate determines the focus areas of the program
as well as the financial framework. In the last few years, the annual funding made available by ForskEL
amounted to 130 million DKK, equivalent to about €17.5 million.

¢ InFinland,forexample, smartgridinnovationprojectshavereceivedfundingbyTekes, theFinnishFunding
Agency for Innovation. These funds have been channelled mostly through the Smart Grid Energy Market
(SGEM) program, a 5-year initiative that focuses on power distribution and interfaces.

e InFrance, several smart grid projects have been funded by the Investment for the Future Program
(Programme d'Investissements d'Avenir (PIA)).
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3.3 Roles, Responsibilities, Strategies and Actions of Regulated Entities and Public

This project is funded by the European Union

Institutions in Incentivizing Country-Specific Targets (Electricity Distribution)

3.3.1 Overview

Inmostofthecountries, NRAsidentifyregulatorymodelswithincentiveschemesconsidering thespecificconditions
situations and challenges in their country as well as the developments in energy sector. National Regulatory
Authoritiesneedtosetincentiveswhichdeliver the most efficient long-term outcomes for consumers, especiallyin
the absence of competitive pressure for DSOs. Regulatory decisions create a wide range of effects, where the NRA
has to strike a balance in setting the (financial) breadth of regulation, efficiency incentives and explicit mechanisms
forotheraims like quality of service, market integration and the promotion of innovative solutions. Forinstance, a
very strong focus on cost efficiency might weaken incentives for quality or incentives for goals other than cost
efficiency. These effects have to be balanced by each NRA, taking into consideration the regulatory framework. In
thisregard, thereisnoone unique solutionin terms of regulatory approach. NRAs should also try to keep regulation
as neutral and unbiased as possible, so that DSOs can make their own decisions on how to achieve the goals under
anoptimalallocationofresourcesandbalancebetweenoperational cost (OPEX)and capital cost (CAPEX).

The regulated entities and public institutions that could potentially be the key stakeholders in R&D projects and
innovation activitiesin theelectricity distribution sectorsare described below, along with their currentand future
roles andresponsibilities.

National Regulatory Authorities

National Regulatory Authorities (NRAs) are responsible, among other things, about regulating network tariffs
and theirmethodologies, aswellas supervising the performance of DSOs. With regards toincentivization of R&D
projects and innovation activities, NRAs are also responsible for setting the framework for incentivizing
innovation. According to CEER*®, NRAs should not decide on the technologiesand/or solutions tobe usedin
ordertocarryouttheDSO’sdistributiontask, but theirroleisrathertoset theframeworksothattheDSOto
decide on suitable solutions according to the incentives set by each NRA.

Electricity Distribution System Operator

Electricity Distribution System Operators (DSOs) play afundamentalroleinthe operation of electricity networks
since they are responsible for the operation, maintenance, and development of the portion of the electricity
network that links the transmission system and the end customer. Moreover, electricity DSOs play animportant
role as market facilitators for suppliers by making sure that the electricity is transported in a safe and efficient
manner. Finally, CEER® acknowledges also the importance of electricity DSOs to decide on the suitable
innovation solutions to be applied in their networks, according to according to the individual needs of the
electricity DSOs.

38 «C17-DS-37-05 - Incentives Schemes for Regulating Distribution System Operators, including for innovation”, CEER, 2018

DA gvmﬂrqics




x
(ot

Electricity Transmission System Operators (TSOs) are responsible for the operation and maintenance of the
transmission network, as well as its development. Moreover, one of the main roles of TSOs is to guarantee the
security of supply to theincreasing energy demands. Since theroles of TSOs and DSOs are by nature closely
coupled, innovation incentivization schemes should foster the collaboration of electricity TSOs and DSOs in
specificinnovation areas and the dissemination of the R&D results with the relevant stakeholders of the energy
system.

This project is funded by the European Union

Gas System Operators

The gas TSOs and DSOs play an important role in modern energy systems. Gas technologies are capable of
providing flexibility solutions to the electricity networks either through power-to-gas solutions, by storing the
excess of electricity supply, or via CHP solutions, by lowering electricity demands.

However, anumber of non-regulatedstakeholders, thatare closely coupled, playanimportantroleinincentivizing
and fostering innovation in the electricity distribution sector.

Consumers

Consumers are a key stakeholder in the energy chain, since according to CEER® the regulation focuses to
innovation should be related to the whole system, but with a view on benefits for the welfare of consumers in
general. Moreover, it is the consumers that they also fund R&D projects and innovation activities through
network tariffs. Finally, for DSOs, consumers paly alsoanadditionalrole, that of the energy producer, viamicro-
and mini-CHP systems.

Academia and Research Institutions

Academia, such as universities and R&D centres play animportant role ininnovation in the European setting. In
UK and France, the NRAs engage national research institutions in the evaluation process of R&D projects and
innovation requesting funding. Moreover, DSOs often collaborate with the academia and research institutions
fortheirR&Dactivities. Finally, CEER* proposes that incentives forinnovation mayalso beanchored outside the
regulatory system and therewith beyond the scope of the NRA. Thismay include publicinnovation funds for R&D
and demonstration projects, national funding programs or European Framework Programs for Research and
Innovation.
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International Entities

The European Commission provides funding for R&D projects and innovation activities, via several funding
mechanisms, such as the Horizon 2020 and the Horizon Europe framework program, the LIFE program, the
Connecting Europe Facility, as well as other funding schemes. These frameworks have already been presented
anditisrecommended to DSOs to exploit these funding mechanisms by joining consortia that also involve
European electricity DSOs and TSOs to finance their own R&D and innovation activities.

3.3.2 Innovation and R&D

CEER supports innovative solutions where they are in the energy consumer interest, avoiding regulatory
overburdening when setting reporting requirements and allowing only efficient implementation costs for
innovative solutions from DSOs. Innovation may come in different forms. Innovation may enhance network
operation, e.g. intermsofintelligentsteeringand controlor measuring systems. Ideally, using innovative solutions
leadstoamore efficient system thanusing conventional ones. NRAs act as the main body to develop theregulations
that define the concept of innovation.

Innovation

help to reduce network expansion, and maximize the use of the existing infrastructure

(the employment of network beneficial flexibility servicesand otherinnovative managements
of the distribution grid) help to better exploit available network capacity or to avoid network
expansion in case of network congestions due to increasing feed-in from renewables

help to improve operational aspects within the DSO

improve the reliability of the grid

Figure 22: More efficient systems with innovation3®

NRAsmaydecidetoexplicitlyincentivizeinnovationandinnovationincentivescanbe consideredasoneof themain
instruments toachieveregulatory aims (e.g. quality of supply, efficiency). Depending on which of these strategies
is being pursued, the calibration of regulatory incentives may vary significantly.

In the first case (indirect), where innovation rather constitutes a simple instrument to reach the regulatory aim of
efficiency, incentivesforinnovationwillcomeinanindirect formlinked tothe efficiencyincentiveapplied. Whena
good performance indicator and a clear metric is identified, the regulator can set up an efficient, reliable and
controllable output-based mechanism. For instance, in a country where TOTEX benchmarking yields efficiency
targets for a DSO. A DSO might realize that its distribution task with an innovative solution is less costly than the
conventionalsolutionemployed by DSOB. In this situation, theinnovative DSOwould have a higher profit and
innovations that increase efficiency pay off and if the incentive is indirect, the decision for the most efficient solution
islefttothenetwork operator. Innovationisnotregardedasanaimbyitself and the regulatory systemratherfocus

¥ Source: CEER, January 2017, Incentives Schemes for regulating DSOs, including for Innovation
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on efficiency incentives, e.g. by providing a bonus for very efficient behaviour. This would reward innovations
indirectly when theinnovation leads to more efficiency. Thisapproachis technologically neutral.

This project is funded by the European Union

In the second case, where innovation is one of the main instruments, incentives may come in more direct, explicit
forms. This happens mainly when the regulatory approach in place requires a stronger drive to implement certain
solutionsforchanging needs. Inthese cases, theregulator mightincrease WACC for certaininnovative technologies
such as smart grids. Another possible approach is to treat certain costs related to R&D as pass through costs in the
model when setting revenues. Here, some criteria must be defined for the items to be included. The criteria shall
be both good enough to promote relevant innovations and easy enough to apply in practice.

In order to enable the definition of effective incentive schemes, which balance different perspectives, the
Portuguese NRA (ERSE) has implemented a set of regulatory policieswhich are based onseveral rules, such as
transparency, collaboration with stakeholders, and monitoring, under a stable and predictable regulatory
framework. Theserules have consistently supported ERSE indefiningits mainregulatory goalsandinevaluating, or
adaptingif necessary, the regulatory tools it applies, based on the feedback from stakeholders.

Portuguese regulatory framework has enabled innovation at DSO level that may push the DSO to higher service
levels, like meter reading frequency and consumption data acquisition, dispersed generation metering, quality of
service data coverage and reporting, distribution network asset reporting and implementation of automation and
remote control solutions, etc. The mechanism adopted by ERSE to promote innovation also benefits from this
effective governance framework. Innovation incentives were designed after a consultation process in which
stakeholders perspectives were balanced: on the one hand consumers, who tend to be more concerned with cost
controlintheshortrun, andontheotherhandtheDSO, thatrequiresastableregulatory frameworkinthelong
run. Thecurrentversionof themechanismencouragesregulated companiestoinvestinprojects/technologies that
would lower operating costs while also generating other benefits (i.e., improved quality of service).

3.3.3 Electric Vehicles Charging Infrastructure

Electric mobility is progressing rapidly across Europe with many countries and companies that are planning and
implementing Electric Vehicle (EV) charging infrastructure. In EU countries, EV charging infrastructure does not have
the characteristics of a natural monopoly and the role and responsibilities can be assigned to a range of
stakeholders.

Several actors including charge point providers, power companies, car producers, national and local government
may play a role in the provision of EV charging infrastructure, such as DSOs or suppliers who can use the charging
points to sell electricity. Other commercial actors may also provide access to EV infrastructure, such as private
investorsandindependent e-mobility providerswhomay provideelectricity bundled withotherservices.

Thisinfrastructure canbebuiltinacompetitivemarketenvironmentandinlinewith theregulationsMember States
shall ensure that DSOs cooperate on a non-discriminatory basis with any person establishing or operating charging
points accessible to the public. That is, DSOs should treat EV charging infrastructure operators as they dowith any
other network user.

Independent of the choice for DSOs or market actors in charge of EV charging infrastructure, DSOs supervise the
consequences of additional charging points for grid reliability and the need for additional network capacity like for

“0'Source: CEER, January 2017, Incentives Schemes for regulating DSOs, including for Innovation Consultation Paper
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regulargridconnection. Theyalso provide proactivelyinformationonpotential network constraintsforEV charging
points to multiple market players. The other way around DSOs should be informed in advance of proposals for new
chargingpointsinthegrid. Inthat way they are allowed to prepare themselves adequately for adjustmentsin
network planning and/or operation.

This project is funded by the European Union

In most of the EU member states, public and private companies cooperate in order to strengthen the EV
infrastructure, main use of the funds such as TEN-T, CEF, Horizon 2020 etc. The general approach toinstall fast EV
charging stations is that; a tender document is published and awarded company is chosen in a competitive
environment. In most cases, funding meets only a portion of the investment and the remaining amount is financed
bythecompany’sownbudget. Recently, asaresultof increasing EVsand maturity of the market, the sectorbecame
more profitable for the companies providing EV charging services. As a result of this, the requirement for public
fundingdecreasedanddistributorsstartedinvestments togetamarketshareinthe competitive market.

¢ InNorway, in addition to the national government as the main body, local government and municipalities
are also supporting instalment of EV charging stations. In the first phase, support mechanism constituted
100% of the installation cost, however no support was provided for OPEX. Main sponsor of the Norway’s
EV charging infrastructure has been state-owned Enova and the company has invested €6 million in 2009
and published 4 competitive tender documentsin2015andin2016.In2018, €2.1 million budget was
spared in Oslo to install EV charging stations.

¢ IntheNetherlands, Government has programs such as Electric Mobility Gets Up to Speed and Green Deal.
However, local authorities’ role and responsibilities are much more compared to the government. There
is an open tender process performed by the government and both network companies and private
companiescanapply for tenders. Local authorities provide funding mostly for equipmentandinstallation,
whereas awarded consortiumis responsible for operation of the infrastructure. Consortium members are
electricity generators (NUON/Vattenfall, Essent/RWE), construction companies (Heijmans, BAM, Ballast
Nedam)andchargingequipmentmanufacturers (Enovates, Alfen, RWE). Insomecases, additionalservices
providers are also involved within the consortium (The New Motion, BlueCorner).

e In UK, the Government introduced the Plugged-in-Places (PiPs - 8 regional network) program, which is
based on cooperation of local authorities and private sector. Office for Low Emission Vehicles (OLEV)
provides funding to local authorities for installation of Level 2 charging stations. 75% of the hardware cost
is met by the program. Local authorities have private funds and pilot projects regarding installation of
charging infrastructure.

3.3.4 Storage Facilities

Several countries in Europe are moving to a more decentralized, intermittent generation at an increasingly local
level. Intermittent generation whichis often connected at distribution level brings a new set of challenges for grid
operators and energy storage plays an increasingly important role for DSOs with respect to managing grid
constraints. CEER takes the position that storage related services are to be provided by market-based entities and
this activity should become an entirely competition based non-DSO activity. However, in specific circumstances
where there is technical justification and the activity has received approval by the relevant NRA, DSOs can utilize
new technologies such as battery storage for the provision of services which they are required to deliver within the
remit of their core operations. As part of their core regulated activity, DSOs are required to ensure interruptions to
electricity supply are minimized. Where outages and temporal technical constraints require DSOs to support their
grid with local power injections, DSOs might be able to do so using battery storage.
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e Asanexample, in Norway, NVE isincentivizing national pilots where DSOs can both own and operate
batteries as an alternative to traditional grid investments. The applications for storage are restricted as
part of these pilots, primarily for resolving short duration capacity problems and poor voltage quality in
long and weak feeders as they occur at the outermost ends of the network in scarcely populated areas.
NVE suggests thatalimited number of smallstand-alone batteriescanbebeneficial tolocalgrid conditions
and should not have any significant impact on the energy market. When cost-effective batteries with
improved charging and discharging capabilities become available, e.g. using larger grid installed storage
systems or EVs, new regulations must be developed and implemented. It is highly unlikely that DSOs will
be allowed to own energy storage systems in such circumstances. *

This project is funded by the European Union

¢ Inltaly, energystorageinvestmentsundertaken by DSOsare notrecoverable throughdistribution network
tariffs, unless the DSO submits a proposal providing a cost benefit analysis to the regulator that justifies
such investments. ARERA, the Italian energy regulator, commissioned an academic research to devise a
methodology to appraise investments in storage investments undertaken by DSOs, primarily concerned
with their socio-economic benefit/cost ratio, considering different features in terms of distribution
network topology and conditions, and load and generation profiles. The methodology was applied to
medium voltage (MV) networks, which are statistically representative of various types of Italian MV
networks. The methodology considers CAPEX for the storage facility investment and seven benefit
categories:

o Deferredoravoidedcapitalexpendituresfornetworkelements (e.g. revampingorsubstitution
of lines and transformers)

Avoided curtailments of RES generation

Reduction of energy losses

Improvement of continuity of supply

Reduction of reactive power exchange at the TSO/DSO interface

Voltage dip mitigation

Improvement of voltage regulation capabilities.

O O O O O O

The analysis determined that a storage facility can be economically efficient (i.e. benefits overweight costs,
over a medium-term horizon of 10 years), given the average distribution network topology in Italy and
reasonable assumptions on load and generation profiles.

¢ Inthe UnitedKingdom, Ofgem has made changes to the regulatory framework to ensure that the provision
of storage related services is a market activity unless very specific technical circumstances warrant DSO
ownership and operation of storage assets. To that end, regulatory interventions have been made to
classify storage as an activity of electricity generation and to disallow DSOs from generating electricity;
thereby allowing for continued ownership of storage assets by DSOs but ensuring operation such assets
areoperated by third parties toavoid conflicts of interest. Thisnew regulatory regime does however allow
DSOs to operate assets with generation capability in very limited circumstances, for example on island
systems and where storage assets are part of technical DSO operations (such as outage management or
back-up power for operational centres), or indeed under an exceptions regime for which the DSO has to

“!' Source: March 2019, New Services and DSO Involvement A CEER Conclusions Paper
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applyfor, evidencing thatamarket test did not yield any third partyinterest and that DSO operation of the
asset is the most cost-efficient solution.

This project is funded by the European Union

3.3.5 Distributed Generation

The European Union’s draft Electricity Regulation requires DSOs to facilitate the integration of distributed energy
resources. With theincrease of distributed generation and the amount of small-scale prosumers, whichis often not
dispatchable due toitsintermittent nature, network flows become more variable and cannot longer be efficiently
resolved in the network planning phase by increasing network investments. In this regard, DSOs have to fulfil new
roles or have to expand existing roles towards optimization of local generation and consumption.

Broadly two categories of DSOs can be distinguished that are DSOs that are responsible for complex systems and
DSOs responsible for less complex systems. DSOs in member states with a higher penetration of DER and a higher
numberof smallscaleprosumers (i.e. more complexsystems)arelikely to performalready theinitialstepsof active
network management, while DSOs in member states with a lower penetration of DER may still operate their
network on the basis of passive network management.“ Within this context; conventional and emerging roles of
DSOs might be listed as follows:

* Connection and disconnection of DERs

* Planning, maintenance and management of networks
¢ Management of supply outages

* Energy billing (only if vertically integrated)

* Peak load management through DERs

e Network congestion management

* Provide reactive power support to TSOs
¢ Procure voltage support

» Techriical validation for power market

Figure 23: Conventional and Emerging Roles of DSOs*

3.3.6 Energy Efficiency

Energy efficiency services have several competitive features. For instance, they have the characteristics of a private
good thatcanbeboughtandsoldin competitive marketsorentryandexitbarriersto the supply of energy efficiency
servicesare limited. Theseincrease the scope forinnovationand often results from the involvement of newactors.
Anumber of different actors can provide energy efficiency services, such as DSOs, electricity suppliers, aswell as
independent firms, such as ESCOs.

On the other hand, energy efficiency services have several monopolistic features such as economies of scale may
be realized by following district-by-district approach, some economies of scope might be realized with either
provision of metering services by DSOs or provision of renewable energy by suppliers. Given the monopolistic
characteristicsof energy efficiencyservices, thereareanumber of clear reasons for publicintervention. However,
the characteristics do not point to a natural monopoly and therefore an exclusive role for DSOs. This implies that

“2 Source: ECORYS, April 2014, The Role of DSOs in a Smart Grid Environment,
“ Source: IRENA, 2019, Future Role of Distribution System Operators, Innovation Landscape Brief
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several actors may qualify for the provision of energy efficiency services. In terms of energy efficiency services
suppliers are mostly the main point of contact.

This project is funded by the European Union

In Portugal DSO’s innovation is fostered through an incentive based tender process designed to promote energy
efficiency, whichisopentoallkinds of stakeholders. The incumbent DSO has participated with projectsfocusedon
energy efficiency in public lighting (one of its core activities).

3.4 As-is Regulatory Practices and Innovation Activities of Electricity Distribution Companies
in Turkey

3.4.1 General Information about Regulatory Practices, Strategy and R&D Targets

In Turkey, R&D activities of electricity distribution companies are regulated by the R&D Principles and Procedures
publishedin the Official gazette dated 28 March 2014. R&D budgets within the scope of tariffs shall be only used to
increaseinnovation, efficiencyandservice quality, decrease lossesand costsrelated tolosses, develop technology
relatedtosystemoperation, generateinformationandimproveelectricityandnaturalgasinfrastructure.

All of the expenses to perform an R&D project including software/hardware, engineering/consultancy, training,
documentation, transportation, personneletc. aremet by R&D budget. Generalexpensesrelated toR&D activities
(establishment of designor R&D centresby DSOs, collaborations with start-ups/entrepreneurs, etc.) and expenses
of the projects that were rejected during the application phase are financed from R&D budget (at most 10% of the
R&D budget).

RE&D project applications are done each year in January and July and decisions regarding the applications are
finalized within 3 months.

Within the scope of the application document; name, aim, scope of the project, scientific and technological
characteristics, innovation level, risk assessment, targets, value added, efficiency and power of competition, total
expected budget and duration as well as parties of the project have to be defined.

DSOs might apply for the projects on their own or for a common project.

Projects that are within the scope of operational activities are that have the characteristic of investment are not
accepted as R&D projects.

R&D projectsthatare funded by EU, TUBITAK or similarinstitutions are also approved as R&D projects without
additional evaluation. The budget that is not funded is met by DSO’s own R&D budget.

Budget and duration of approved R&D projects do not change. However, in case it is approved by the commission,
duration of the project might be extended at most 50% and budget might be revised once.

Promoting developmentrequired technology and innovation for efficient and effective system operation, current
legislation frames R&D activities based on the following criteria:

e Development of technology and know-how for system operations

e Increasein the prevalence of domestic technology
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¢ Enhancement of service quality, system performance and security
e Reduction of costs through operational efficiency and improvement of system losses

e Reaching the international quality standards in distribution system

3.4.2 Factors Promoting R&D Applications

Supporting the abovementioned strategy, allocated R&D budget can be utilized for any costs and expenses such as
consultancy, training, certification, transportation, equipment, even before and after project application and
approval by the Commission. Besides, any reasonable costs regarding entrepreneurship activities, incubators,
acceleration programs, idea generation competitions as well as activities under participation to promote and
encourage entrepreneurship can be covered by R&D tariff model up to 10% of the approved R&D budget.

Furthermore, inthe event that a patentis obtained as a result of the realization of an R&D project approved by the
Commission within the framework of the Procedures and Principles, an extraamount that corresponds to 5% of the
approved project budget per patent, excluding the R&D budget of the relevant distribution company (shall not
exceed 500,000 (five hundred thousand) TL per project) is added to budget of the DSO. The added amount is not
taken into account in the correction procedures of the related distribution company's R&D budget. This recent
incentive added to the secondary legislation is a robust sign that shows EMRA’s attitude fostering the innovation
activities.

In addition to financial promotions, further convenience is provided through semi-annual application and prompt
evaluation periods. Digital application folder is expected to satisfy at least project name, purpose, scope,
term/schedule, originality, targets, financial plan through standard forms which can be jointly prepared based on
complementary competences of distribution companies as well as individual application.

Approved R&D project budget may be revised for once only and the period may be revised more than once,
provided that it does not exceed 50% of the approved period. In case of achievement of any invention, (patent or
petty patent) industrial design, artefact, integrated circuit design, technical information and software as a
deliverableof theR&D projects, probableintellectual andindustrial property rights are consideredin possession of
the project executor or partners.

3.4.3 Monitoring and Reporting

Distribution companies are supposed to report and notify following cases regularly:

e Semi-annual development reports shall be submitted within 30 days
e Conclusion reports shall be submitted within 30 days as of the completion date

e Semi-annual Detailed progress reports regarding developments prior to the R&D activities, works
completed or in progress, realized expenses, gained benefits and deliverables as well as necessary
justification for termination of the R&D project or related activities

In order to announce the activity and achievements, a common website can be designed and setup with the
attendance of all the distribution companies or other electronic platforms may be used following Commission’s
approval. Such expenses are covered by R&D tariff within the previously mentioned 10% of approved R&D budget.

67

E \ human
3@% DA dynamics



(oritt

In case any intellectual property right arises during implementation process or at the end of an R&D project such
as an invention, patent, utility model, industrial design, copyright, integrated circuit topography, technical
information or software, these rights will be at the disposal of the operator or partner distribution companies of
the relevant project.

This project is funded by the European Union

3.4.4 Electricity Distribution R&D Projects Approved till 2020

Electricity distribution is the most advanced regulated energy sector on R&D and innovation activities.

‘R&DinEnergyWorkshop’ isregularly organizedjointly by the Association of Distribution System Operators (ELDER)
and the Natural Gas Distribution Companies Association (GAZBIR) under the coordination of EMRA. Gathering
universities and technicities together with electricity and natural gas distribution companies, R&D Achievement
Awards to winners are presented to selected projects/DSOs in this event.

Sofar, intheelectricity distribution sector, DSOs have received approval of EMRA for more than 190 projectssince
2014. Some of the projects have been completed already.

Following table presents approved electricity distribution R&D applications in terms of project name, category,
duration and application period, respectively.

Table 5: Electricity Distribution R&D Projects Approved by EMRA Commission

. Project
. . 44 Project . ..
Project Name Categories ] Application Stakeholder DSOs
Duration .
Period
Development of Integrated Feeder
Automation System by Using Fault Monitoring and
1 Indicator Devicesand Quick Recloser s 14 months Jul-14 CEDAS, AEDAS
. S Control
Circuit Breakers and Sectionalizersin
MV Overhead Line Feeders
Impact Analysis and Optimization of Systems
2.1 | Embedded Systemin the Distribution Embeddedin 18 months Jul-14 MEDAS, CEDAS
System (PV) Distribution
Impact Analysis and Optimization of Systems
2.2 | EmbeddedSystemin theDDistribution Embeddedin 18 months Jul-14 MEDAS, Baskent
System (LoadManagement) Distribution
Impact Analysis and Optimization of Systems
2.3 | Embedded Systemin the Distribution Embeddedin 8 months Jul-14 Aras, DEDAS
System (DG Best Practices) Distribution
Impact Analysis and Optimization of Systems
2.4 | Embedded Systemin theDistribution Embeddedin 22 months Jul-14 Baskent, BEDAS
System (Electric Vehicles) Distribution
Impact Analysis and Optimization of Systems
2.5 | EmbeddedSystemin the Distribution Embeddedin 12 months Jul-14 Aras
System (HPP) Distribution
“4 ELDER’s categorization, www.argebilgi.info
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. Project
. . a4 Project ..
Project Name Categories ] Application Stakeholder DSOs
Duration )
Period
Reducing
3 | Copingwith TheftandLossin Technicaland |\ s Jul-14 ARAS EDAS, DEDAS
Electricity Distribution Network Non-Technical
Losses
Methodology and Software Reducing
Development for the Determination of Technical and BEDAS, MEDAS,
20 th Jul-14
4 theTechnical LossLevel Accuratelyin Non-Technical months " CEDAS
Electricity Distribution Networks Losses
5 | DecisionSupport ool for Adaption to Other 48 months Jul-14 Akdeniz EDAS
Climate Change
ENERJISA (Hori
6 | Smart Energy Aware System Other 35 months Jul-14 ) Oz(o)orlzon
Design aProtection / Control System
for MV Network and Reconstruction Network
25 th Jul-14 BEDAS
J for Closed Ring Operation with Pilot Operation montns !

Zone Application

EffectsandOptimizationofProfile
8 | Coefficient Preparation Methodology Other 19 months Jul-14 SEDAS
on Imbalance Costs

9 Detern?nTatlon. of .Econ.omlc Lifetime of Material 24 months Jul-14 YEDAS
Electricity Distribution Conductors Technology

Determination of Pilot Application,

10 Feasibility and Dissemination Roadmap Network 24 months Jul-14 BEDAS, UEDAS,
for Smart Meters with Hybrid Operations Akdeniz, CEDAS
Communication Infrastructure
Technical-Economic Analysis for Climate,

11 C.on\{ers?on of 3 phase MV/LV Environment a.nd 9 months Jan-15 YEDAS
Distribution Transformers to 1-phase- Emergency Action
Transformers in Rural Network Plan

. Network
12 | Encryption of Energy Operations 15 months Jan-15 DEDAS
Technology
. . . D

13 Fault Detection with Ultraviolet evelopment on 12 months Jan-15 KCETAS

Camera Network
Operations

14 | Broadband Communication of Network | ) onths Jan-15 KCETAS

Distribution Lines Operations
. L. . Monitoring and
15 | New Generation Lighting Design 11 months Jan-15 Baskent

Control
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Project Name

Categories“

Project
Duration

Project
Application
Period

(oritt

Stakeholder DSOs

Research of Voltage Regulation L
. . Communication Baskent, Toroslar,
16 | Technologies for Medium and Low 14 months Jan-15 ’
Technology AYEDAS
Voltage Networks
Automatic Voltage Regulator (Booster
Transformer) P'Ilot Appllcat1'on for Network UEDAS, CEDAS,
17 | Voltage Regulationand Reducing the Operations 18 months Jan-15 BEDAS A)k deniz
Line Losses of MV Overhead Lineand P ’
Cable Networks
Analysis and Proposing Solutions for Material
18 | FaultsandLife Shortening Events of Technolo 18 months Jan-15 BEDAS
Overloaded Underground Cables oy
Development an Android and 10S
19 basedConsumerApPl1catlon Software Netw.ork p—— Jan-15 AYDEM
and Integration with Outage Operations
Management System
Akdeniz, AYEDAS,
Turkey’sSmart Grid 2023 Project for AYDEM, Baskent,
20 Determining Vision and Strategy T-A.5. 2023 9 months Jan-15 BEDAS, CEDAS, GDZ,
Toroslar, UEDAS
Method, Metric and Algorithm
Development Project for the Network .
12 h -1 Ak
2 Optimization of MV Network Operation months Jul-13 deniz
Investments
Domestic Meter Prototype Material
h -1 AYEDA
22 Development for Smart Grids Technology 33 months Jul-13 >
Pilot Applications for Reducing the
23 Effect.s of Short Circuit Currer!ts.a.nd Monitoring and 19 months Jul15 AYEDAS, Toroslar
Investigation of Fault Current Limiting Control
Solutions
Designing and Production a Unmanned Monitoring and
24 | Aircraft Prototype for Electricity Contril 12 months Jul-15 Baskent
Distribution Operations
Technical and Economic Feasibility Reducing
25 Ar'uaFysTs(AGEF) of LVExpressFeederto | Technical e'md 9 months Jul15 Baskent, Toroslar
Minimize No-Load Losses of Non-Technical ’
Transformers in Summer Regions Losses
Investigating the Effects of Demand
Side Participation on Distribution Demand Side
26 | Companies and Determining the . 18 months Jul-15 Baskent
e . . Participation
Positioningof Distribution Companies
in the New Market Conditions
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Project Name

Central Uninterruptible Power Supply

Categories“

Communication

Project
Duration

Project
Application
Period

(oritt

Stakeholder DSOs

27 an'd.Battery Monitoring System for Tedinalemy 3 months Jul-15 Baskent
Critical Loads
Developmentof SmartMeterSystems
Cost-Benefit Analysis Methodology, | Communication | 3 months 3
Jul-15 GDZ, ADM
28 Dissemination Roadmap Study for ADM Technology week .
and GDZ EDCo Regions
Technicaland Economic Feasibility Network
29 | Analysisof Energy Distributionin LV Operation 12 months Jul-15 GDZ, ADM
Feederswith 1kV Voltage Level P
Developing a Decision Support System
Which Based on Technical and
Economic Analysis for Determining the
30 mos.tappropnate.MVVoltage Level, Netwqu 8 months Jul-15 GDZ, ADM
Equipment SelectionandMaintenance Operation
Strategies by Considering the Specific
Problems of Geographical andClimate
Conditions.
Maintenance Management System
Prototype Development with Remote Network .
1 h -1 Ak EDA!
3 Sensing in Overhead Networks by Operation 8 months D eliiz) (91225
Focusing Forecast and Reliability
Converting of Electronic Meters by an Communication
32 | Optical port for Communication and 12 months Jul-15 SEDAS
. Technology
Remote Reading
DevelopmentaFault Test Equipment Material
1 h -1 T
= for Mobile Meters Technology 8 months Jul-13 oroslar
Development and Pilot Application of
34 Iangrated SmartGridPlatform fo.r Communication 36 months Jul15 Toroslar
Critical Infrastructure Management in Technology
Smart Cities
Arc-FlashAnalysisand Investigationof Tareeler, Eagher;
35 O.nloa.d M.amtenance Applicability of OHS 14 months Jul-15 AYEDAS, TREDAS
Distribution Networks
Investigationof the Negative Effectsof Climate,
Electricity Distribution Systems on | Environment and
36 BirdsandMethodsof ReducingBirds- | Emergency Action 18 months Jul-15 TREDAS
RelatedOutagesandPilot Applications Plans
37 | Network Ear Netwo.rk 18 months Jul-15 TREDAS
Operation
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Project Name

Categories“

Project
Duration

Project
Application
Period

(oritt

Stakeholder DSOs

Network Management Module Monitoring and
38 | Development for Compensation and s 12 months Jul-15 YEDAS
. Control
Voltage Regulation
39 Cyber Sec1.1r1ty Standardization in Monitoring and i Jul-15 YEDAS
Smart Grid Control
DeterminingtheOptimumApplication
for ADMEDCo network by examining Communication
40 theBestWorldExamplesforStorage Technology 14 months Jan-16 ADM
Systems
Design and Manufacturing of .
. . . Material
41 | Thermoplastic Materials as Protective Technolo 12 months Jan-16 ADM, GDZ
Elements for Cable Ducts sy
2 Mult1-|npl.Jt Smart Distribution Monitoring and 29 months Jan-16 Akdeniz
Automation System Control
Reducing
Technical and .
43 | Smart Seal System Development . 9 months Jan-16 Akdeniz
Non-Technical
Losses
Developingsolutions to Prevent Long- Monitoring and
44 | Term Outages due to Ice load in s 18 months Jan-16 Aras, KCETAS, OEDAS
.. . Control
Electricity Grids
Distributed Generation Control Project
for the Solution of Load Flow and Demand Side
1 h -1 A
& Voltage Regulation Problems Caused Participation 8 months Jan-16 res
by Bi-Directional Load Flows
Series (air or iron core) Reactor
ApplicationforVoltage Regulationand Material
18 th Jan-16 A
46 Load Flow Control in Electricity Technology months an ras
Distribution Networks
Developing a Smart System for the
Simultaneous Monitoring and Monitoring and
21 h -1 EDA!
</ Condition Analysis of Distribution Control months Jan-16 UEDAS
Transformers
SubmarineCableFault Detectionby
48 Us1‘ng a Submarine Robot and Monitoring and 30 months Jan-16 UEDAS
Maintenance Management System Control
Development
49 Cf)mpos1teCore/.Xlun.11mum Conductor Material 20 months Jan-16 UEDAS
Pilot Zone Application Technology
50 Pl.lotZoneAp.phcatlonofArmature Lighting 20 months Jan-16 UEDAS
with InductionLamp
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. Project
Project

Project Name Categories“ ] Application Stakeholder DSOs
Duration

Period

Designing a Feeder Measurement,
51 | Monitoring, Analysis and Protection
Systemfor Low Voltage Network

Monitoring and

18 months Jan-16 BEDAS
Control

Heat Control Project, which Creates a
Selective Surface with Coatings Material 8 months Jan-16 BEDAS, UEDAS,
Reflecting Solar Energy and Reduced Technology Akdeniz

Emissivity in Distribution Centres

52

System Design and Prototype
Production that Provides and

53 | Integrates Reliable Bi-Directional
Energy Transfer of Separated Electricity
Distribution and Transmission Systems

Monitoring and

36 months Jan-16 BEDAS, UEDAS
Control

Determining and Characterizing
Voltage Collapses in the Electricity
DistributionNetwork, Determiningthe | Monitoring and
Most Suitable Solutions by Researching Control
theMethodstoEliminatetheVoltage
Collapse and Pilot Application

54 18 months Jan-16 TREDAS

DevelopingAlgorithmsand/orProducts Network
55 | to Predict and Prevent Icing on MV 18 months Jan-16 Coruh

Overhead Lines Operation
| ing the Voltage Stability b
Controling the Reactive pomer of | Ve
56 | . . g A Embeddedin 18 months Jan-16 Coruh, Firat
Distributed Generation in Distribution o
Distribution
Networks
Development of Software that will
Provide Access for Public Geographical
Data to Electricity Distribution Communication DEDAS, Baskent,
1 h -1 ’
2 Companies and Provide Access to Technology 8 months Jan-16 Toroslar, AYEDAS
Outage-Fault Information to
Consumers
Development Algorithms and a
Software for Automatic Classification Monitoring and
58 | of Possible Root Causes of Detected s 18 months Jan-16 KCETAS
. . Control >
Energy Quality Problems in the
Distribution Network
Determining the Efficiency and Saving .
Light 12 th Jan-1 KCETA!
= Potential of Lighting Armature gnting montns an-16 CETAS
Smart Sectionalizer System Application Material
60 in Electricity Distribution System Technology 20 months Jan-16 Baskent
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Project Name

Control of Distributed Generation for

Categories“

Project
Duration

Project

Application

Period

(oritt

Stakeholder DSOs

. Systems
g1 |thesolutionofLoadFlowandVoltage | o b 1i0 iy | 18 months Jan-16 ARAS EDAS
Regulation Problems Caused by Bi- o
. . Distribution
Directional LoadFlows
Development of Virtual Reality-Based
62 O.ccupaponal Health and ?a.fety OHS 33 months June-16 Baskent
Simulations for the Electricity
Distribution Sector
Protectionin Case of High Impedance
Faults: Investigation of Protection Monitoring and
63 | Solutions for HighImpedance Faultsin Contril 18 months Jul-16 Aras
Distribution Networks and Pilot
Applications
Developing a Reference Company
Methodology, Model and Software for
64 | the Preparation of Business Income Other 24 months Jul-16 14+ EDAS
Requirements in the Electricity
Distribution Sector
Improvingof Theft/Lossand Fault Telz::il::(:lnfn d
65 | Analysis Processes by Using Big Data . 22 months Jul-16 YEDAS
. Non-Technical
Algorithms
Losses
Development and Application of Smart
66 | Technologies toImprove Occupational OHS 12 months Jul-16 ADM ve GDZ
Safety
R :
Calculation and Separation of Technical Tec::il::lnagn d
67 | Losses and Non-Technical Losses in . 18 months Jul-16 ADM ve GDZ
. . N Non-Technical
Electricity Distribution Networks
Losses
System Due Diligence and Estimation Monitoring and
68 | of FaultLocationProjectforimproving Contril 24 months Jul-16 Akdeniz
Supply Continuity
Low Loss, Low Cost Energy Quality Material
69 | RegulatorDesignandImplementation 24 months Jul-16 Akdeniz
R Technology
fortheElectricity Distribution System
Developmentof aLinear Propagation,
Inductive FeedingSonic-Ultrasonic Climate,
BirdRepellent SystemforSinglePhase | Environment and .
70 Conductor and Pilot Application to | Emergency Action 16 months Jul-16 Akdeniz
PreventOutagesfromBirdStrikesin Plans
Electricity Distribution Lines
74
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Project Name

Categories44

Project
Duration

Project
Application
Period

(oritt

Stakeholder DSOs

Development of ane-Tender Software
7t tobe UsedintheDDistribution Sector Other 4 months Jul-16 AKEDAS
Outage Prevention System andPilot Monitoring and
72 | ZoneApplicationUsingReal Time s 4 months Jul-16 AKEDAS
. Control
Temperature Tracking
Project for Developing Electrical Fault
7 Estlmatu')n. UsingMeteorological Data Monitoring and 18 months Jul-16 TREDAS
and Decision Support System for Control
Proactive Repair Activities
Development of Equipment for
Opening and Closing Thermal Magnetic
AYEDAS, Baskent
74 | Breaker Remotely to Prevent OHS 15 months Jul-16 » baskent,
i i Toroslar
Occupational Accidents from
Explosions
75 Proactw.e.NetworkDeSIgnw1th Pattern Other 24 months Jul-16 s
Recognition
Monitoring and
76 | Smart Network Node 26 months Jul-16 BEDAS
Control
Reducing Line Losses and Tension .
s Material
77 | Dropping in Single Core MV Technolo 12 months Jul-16 BEDAS
Underground Cables by Bonding Type 8y
Solving Power Quality ProblemsinLow | Monitoring and
78 Voltage Networkswith IDPRProduct Control 16 months Jul-16 BEDAS
R :
Improving of Theft/LossandFault Teci:il::lnagn d
79 | Analysis Processes by Using Big Data . 16 months Jul-16 BEDAS
. Non-Technical
Algorithms
Losses
Remote Reading of Existing Digital
80 Meters and Takir.lg Subscriber Based Communication 14 months Jul-16 KCETAS
Outage Information Instantaneously Technology
with Long-range Technology
Common Protocol Development for Communication
81 | M2M Communication Systems in 14 months Jul-16 KCETAS
o Technology
Distribution Networks
Detection of Faults and Planned
Maintenance / Repair Works in Energy Monitoring and
82 | TransmissionLinesandCleaningofIce Contril 10 months Jul-16 SEDAS
Load on the Lines Through Remote
Multicopter
Determination of Connection Criteria Systems
83 | of Generation Facilities to Distribution Embeddedin 18 months Jul-16 Toroslar, AYEDAS,
o Baskent
Network Distribution ’
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Project Name

Categories“

Project
Duration

Project
Application
Period

(oritt

Stakeholder DSOs

Solution Development for Analysis and Monitoring and
84 | Preventionof Arc Surgesin Electricity s 12 months Jul-16 TREDAS
o Control
Distribution Networks
Electrical Fault Estimation Using
85 Meteor.ol.oglcal Data and Development| Monitoring and 18 months Jul-16 TREDAS
of Decision Support System for Control
Proactive Repair Activities
Developing aMethod and Device for
the Detection of Distribution Network Material
1 h -1 TREDA
86 Elements’ FaultsBasedontheListening Technology 6 months Jul-16 5
and Analysis of the Audio Signals
Arc Detection Protection System
. Network
87 | Development and Pilot Zone . 19 months Jul-16 UEDAS
L Operation
Application
Investigation of Faults whichis caused
88 by nghtmng and Switching Puls'es and Netwgrk 16 months Jan-17 Akdeniz
Reducing Permanent Damages in Pole Operation
Type Distribution Transformers
89 Narrc?w Bf'md loT (NB-loT) Pilot Communication 12 months Jan-17 Akdeniz
Application Technology
Power Electronics Based Voltage Material
90 | RegulatorDevelopmentandPilot 18 months Jan-17 Akdeniz
s Technology
Application
DCLighting of LED Lighting Systems
91 | andRemote Voltage Level Controland Lighting 18 months Jan-17 ADM ve GDZ
Adjusting the Brightness Level
WaveEstimation Techniquesand Fault Monitoring and
92 | Estimation Methods in Distribution g 18 months Jan-17 ADM ve GDZ
Control
Feeders
93 Development a Mobile Feedback Communication 12 months Jan-17 BEDAS
System Technology
Pilot Application for 30-40 years Material
94 | Rejuvenation of OG Underground 16 months Jan-17 BEDAS
Technology
Cables
Pilot Study of Determination and Systems
95 — . Embeddedin | 16 months Jan-17 CEDAS
Application Areas of Off Grid o
Distribution
Developmentand PllotAppllcatmn of Reducing
External Type MV Combined Current- Technical and
96 | Voltage Sensor for Effective . 18 months Jan-17 DEDAS
. . Non-Technical
Observation and Analysis in
s Losses
Distribution Systems
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Project Name

Investigation of Application Examples

Categories“

Project
Duration

Project
Application
Period

(oritt

Stakeholder DSOs

97 | forSupportingConsumersinElectricity Other 12 months Jan-17 DEDAS, Aras, VEDAS
Market and Development a Method
Research and Suggestion Development
fortheMulti-Time Applicationof the AYEDAS, Baskent,
98 National Distribution Tariff Considering Other 15 months Jan-17 Toroslar
the Regional Factors
Transformer Predictive Maintenance Monitoring and
& Strategy Project with SFRA Technique Control 18 months Jan-17 KCETAS
Assessment of the Participation of
Distribution Networks to Ancillary Demand Side
100 | Services from the Perspective of . 18 months Jan-17 MEDAS
. . e Participation
Technical, Benefit-Cost and Legislation
Project
Development of an Algorithm Based on Climate,
ProbabilisticRiskManagementinthe | Environment and
1 Operation of Distribution Networks | Emergency Action 12 months Jan-17 SEDAS
WorkingUnderEmergencyScenarios Plans
Transition to Self-Healing Network Monitoring and
102 | Project with Appropriate Switching Contril 18 months Jan-17 SEDAS
Operations
Determination of Methods for Testing Material
103 | OverheadLine Poles and Production of Technolo 15 months Jan-17 Toroslar
DirectSupport ApparatusPrototype Sy
Network
104 | Fault Warning System Project © wo.r 18 months Jan-17 Baskent, Toroslar
Operation
Maintenance and Repair Training
105 ApphcatlonlnScaanperatlonSWIth OHS 14 months Jul17 SEDAS
Augmented Reality Technology
(S.A.R.P)
Developmentof ProblemEstimation
and Preventive Maintenance Program Network
106 | forBreakdown - Maintenance Services, . 15 months Jul-17 SEDAS
. . Operation
Adaptation of Augmented Reality
Technology to Operational Processes
Research andSuggestion Development
for Market Mechanisms and Inter-
Institutional Coordination that will be Demand Side
107 | necessaryAftertheParticipation of 18 months Jul-17 AKEDAS

DemandandDistributed Generation
ResourcestotheMarket Throughthe
Combiners

Participation

human
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Project Name

Determining the Most Appropriate
Tree Type for the Expansion of the Use
of Wood Poles in Electricity

Categories“

Project
Duration

Project
Application

Period

(oritt

Stakeholder DSOs

Distribution Networks, the Best Network
108 Production and Installation Techniques Operation 12 months Jul17 AKEDAS
and the Best Direction for the
Destruction of the Wood Poles that
Expire TheirLife
Development of a Mobile Device
109 | Software to be Used in Field Other 8 months Jul-17 AKEDAS
Investment Processes
Investigation, Design and Pilot
Application of the Most Appropriate -
Monit d
110 | Alarm Systems Used in the World omC(c)):tnrilan 26 months Jul-17 GDzZ
Accordingto Transformer Types and
Usage Areas
InteriorInstallation Controland New Network
111 | Generation Residual Current Protection . 18 months Jul-17 KCETAS
. Operation
Relay Project
Development of Hybrid Ice Load Network
112 | Preventionand Bird Abduction System . 14 months Jul-17 UEDAS
. e Operation
in Electricity Distribution Lines
Investigation of Effectiveness of Envifclylr:;]a::t’ and
113 | Petersen Coil Application for Reducing . 12 months Jul-17 Akdeniz
- Emergency Action
Forest Fires
Plans
Investigation and Improvement of Network
114 | Status of Grounding Systems in the . 12 months Jul-17 Akdeniz
s Operation
Distribution Network
Pilot Study of Developing a
Synchronization System fromaSingle Monitoring and
115 | Centre with Low Frequency and High Contrg(;l 17 months Jul-17 Akdeniz
Propagation and Application in
Distribution Network
Pilot Applicati ithinth f k
116 ilot pp.hcatlo.nWlt intheScopeo Netwo.r 10 months Jul-17 BEDAS
Preventive Maintenance Operation
AnalysisandLimitationof Single-Phase Network
117 | toGroundShortCircuit Source Over- . 12 months Jul-17 BEDAS
. Operation
Voltages in Cable Networks
Hardware and System Development for Network
118 | Detecting Low Fault Currents in . 12 months Jul-17 CEDAS
Operation

Distribution Networks

human,
dynamics
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Project Name

Comparing Technical and Operational

Categories“

Project
Duration

Project
Application
Period

(oritt

Stakeholder DSOs

119 | Perspective of Turkey and Italy Other 9 months Jul-17 VEDAS
Electricity Distribution Companies
Corporateand Customer Information
120 | Security Project in Electricity Other 12 months Jul-17 Baskent
Distribution Sector
Micro Network Management Methods Monitoring and
24 h -17 Bask
L2 and Control Hardware Development Control months Jul askent
Investigation of the Effects of Climate,
Electromagnetic Fields Generated by Environment and BEDAS, AYEDAS,
12 h -17
122 the Distribution Network on Human Emergency Action months ul Toroslar
Health Plans
Projectof Investigation of Capacitive
Fault Currentsin 380/33 kV Isolated Network
= Transformersand Their Effectsonthe Operation 7 months ul-17 AYEDAS
System
124 T!'ansformatwn of GIS Datainto Single Other 10 months Jul-17 DEDAS
Line Network Model
| igation of Chemical E
125 'g o s .’ ) Embeddedin 24 months Jan-18 BEDAS, Firat, MEDAS,
Studies in Distribution Networks, R
. . Distribution OEDAS
Comparison of Studies
DeviceDesignthat Detects Previous Material
126 | LinefaultsinNewGenerationLow 16 months Jan-18 BEDAS
Technology
Voltage Network
ImageProcessing forImprovinglllegal Reducing
Use Detection and Consumption Technical and
24 th Jan-18 DEDAS
127 Estimation System in Agricultural Non-Technical months an
Irrigation Areas Losses
DevelopmentofInternal Fault Detector Monitoring and
128 | for Safety and Protection of Pole Type Contril 18 months Jan-18 Akdeniz
Distribution Transformers
DSP based Automatic Fault Locatorand Monitoring and
129 | Power Quality Analyzer Development . 16 months Jan-18 Akdeniz
. s . Control
and Dissemination of the Project
New GenerationIntelligent and Safe Network
130 ElectricityDistributionNetworks Operation 36 months Jan-18 Baskent
limat
Development of Community Security Envifo]nn:nae:t’ and
131 | Services Coordination Platform in Crisis 18 months Jan-18 AYEDAS

Management

Emergency Action
Plan

human,
dynamics
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. Project
. . a4 Project ..
Project Name Categories ] Application Stakeholder DSOs
Duration )
Period
Triple Fused Pilot Application Project Material
132 for Rural MV Distribution Network Technology 12 months Jan-18 MEDAS
Development and Pilot
133 ImplemenFann of loT Based Low Communication 18 months Jan-18 AKEDAS
Consumption and Compact Fault Technology
Indicator Device
Research the Requirements and
Developing an Action Plan for the
Supply of Hydraulic Power Plants Systems
134 N Embeddedin 18 months Jan-18 Coruh
Connected tothe Distribution Network L
. e Distribution
inEmergency Conditionsinlsolated
Island Mode (Isolated Island HEPP)
Calculation of Power Faults’ Costs
According to Reg10nal Factor's ar'\d g 2 GDZ, ADM, SEDAS,
135 | Customer Categories and Investigation 15 months Jan-18
. - - Control TREDAS
of their Relationship with Network
Reliability
Design of “Pre-Fault Detection” Device
136 | Designin New Generation Low Voltage 16 months Jan-18 BEDAS
Network
D-ENVER2023: Energy Efficiencyand Climate,
137 | EnergySavin .Roadgr:l(a Pro'egtin Environment and 15 months Jan-18 BEDAS, CEDAS,
. ?y . s prrol Emergency Action UEDAS
Distribution
Plan
138 Céble Insula.ltlng. Chemical Tests and Material 12 months Jan-18 BEDAS
Field Applications Technology
Examining Chemical E
recmalages, Conqcting o et | S¥ems
139 . .g D s ) Embeddedin 24 months Jan-18 Firat
Studies in Distribution Networks and o
. . Distribution
Comparing the Studies
. Material
140 | Wireless Energy Transfer 24 months Jan-18 BEDAS
Technology
Development of Local Software
Requiredforinvestigating theEffect of Systems
141 | Charging Stations and Electric Vehicles Embeddedin 23 months Jan-18 OEDAS
on the Network and Optimizing These Distribution
Loads
Providing Value Added and Increasing
Prevalence with Integration of Systems
142 Embeddedin 36 months Jul-18 ADM
Advanced Storage Systems to .
Distribution

Photovoltaic Generation
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Project Name

( Toriff
i Project
C
Categories“ g ] Application Stakeholder DSOs
Duration )
Period

Multilayer Demand Merger Solutions Demand Side
143 | Providing Optimum Demand Participation 36 months Jul-18 AKEDAS
Management and Network Flexibility P
Development an Algorithm to
Determine the Locations of the Quality Monitoring and
144 | RecorderswiththeState Estimation s 18 months Jul-18 Aras
. o Control
Method for Optimum Monitoring of
the Distribution Network
Systems
145 | Advanced Battery Management System Embeddedin 24 months Jul-18 BEDAS
Distribution
Lighting ControlandProduct o
146 e Lighting 14 months Jul-18 Coruh
147 Developmgnt of Local Recloser Monitoring and 18 months Jul-18 AYEDAS
(Automatic Recloser) Control
R hi i
14g | Researching New Grounding Lighting 14 months Jul-18 KCETAS
Techniques in Lighting
149 | Satisfaction 4.0 Other 12 months Jul-18 OEDAS
Wireless Communication Network Communication
= Project in Distribution Network Technology 12 months Jul-18 SEDAS
PilotProjectforImplementationof Monitoring and
151 | Smart Distribution Centres (Smart s 18 months Jul-18 SEDAS, Firat
L L Control
Substation) in a Smart Network Vision
Alignment of Pole Types Used in
Energy Transmission Lines to the New Material
1 h -1 T
(e Generation Energy Distribution System Technology > months Jul-18 oroslar
and Development of a Local Software
153 | Portable Vehicle Pallet System Other 12 months Jul-18 Toroslar
Development of a Low Carbon
Residential Micro Network that Systems
154 e . Embeddedin 36 months Jul-18 UEDAS
Enables Bi-Directional Energy Sharing Distribution
and Offers Payment Facilities
Weekly Fault Prediction and Priority
Maintenance Prediction Based on Network
155 | Machine Learning with Using OMS . 14 months Jan-19 ADM
. . Operation
Based Fault Statistics and Geographic
Information
Development of Substation Emulator Monitoring and
156 | for Using Artificial Intelligence Contril 24 months Jan-19 ADM, GDZ
Methodsin Cyber Security Studies
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Project Name

Development of Generalized Remote

Categories“

Monitoring and

Project
Duration

Project

Application

Period

(oritt

Stakeholder DSOs

157 | Protection Coordination and Relay Control 18 months Jan-19 Aras
Setting Program Integrated with GIS
Increasing Work Safety with the
TemporalandSpatial Meteorological
1 Risk Management Integrated into the OHS 18 months Jan-19 Aras
Workforce Management System
159 IncreasmgNetv'vorkDurabllltyUsmg Material 18 months Jan-19 Aras
Syncrophasor in MV networks Technology
Micro Network Management Methods Monitoring and
24 h -1 Bask
e and Control Hardware Development Control months Jan-19 askent
- Climate,
HARVE?’T “the E"‘,”g‘,’ Eff1.c1en.cy Environment and Baskent, AYEDAS,
161 | PotentialoftheDistributionSide ) 6 months Jan-19 ’
Emergency Action Toroslar
Methodology
Plan
Feasibili fR ing Lead-Aci
satery et Grospswitnnon | SY5EMS
162 e sa] P Embeddedin | 16 months Jan-19 BEDAS, CEDAS
Generation Lithium-lon Battery and o
e Distribution
Rectifier Groups
Network
163 | UndergroundFaultDetectionwith K9 © on 6 months Jan-19 BEDAS
Operation
Reduci
Project for Developing Direct Tec:nili(:lnfn d
164 | Connected Combi Meter with 1000A . 14 months Jan-19 DEDAS
. Non-Technical
Current Measurement Capacity
Losses
Developing Fire Extinguishing System
with Aerosol Technique and Drafting of Material
12 th Jan-19 DEDAS
165 Legislation at Distribution Network Technology months an
Points
Electric Field Sensitive Luminescence
166 | Nanocomposite Sensor Development OHS 15 months Jan-19 DEDAS
Project at MV Levels
167 High Strength -Sma'rt Panel Material 12 months Jan-19 DEDAS
Development Project Technology
Small Size, Double Storey Substation Network
. DesignProjectinDistribution Network Operation 15 months Jan-19 AYEDAS
Production and Application of Medium
VoltageAirLineInsulation Materials Material
169 with Domestic and National Technology 16 months Jan-19 MEDAS

Opportunities

human,
dynamics
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Project Name

Investigation of the Vertical Mounting

Categories“

Project
Duration

Project
Application
Period

(oritt

Stakeholder DSOs

Method of Medium Voltage Network
12 h -1 EDA
170 Underground Cables and Pilot Operation months Jan-19 MEDAS
Application
Intelligent Door Access System Project Material
171 | that can Control Work Safety in 15 months Jan-19 SEDAS
. Technology
Substations
Investigation of Moisture Problem Network
172 | Solution Suggestions and Development . 14 months Jan-19 Toroslar
. . Operation
of Prototype Productsin Substations
Increasing Energy Quality and
EfficiencybyProducing Sensorand Monitoring and
2 h -1 T
173 Monitoring Software for High Voltage Control 0 months Jan-19 oroslar
Overhead Lines
Fault Warning System - Phase 2
(Development of Products that Can Monitoring and
174 | DetectHighImpedanceFaultsby s 12 months Jan-19 Toroslar, Baskent
. Control
Wavelet Transformation Wave
Analytics Method)
Developing Rectifiers with High
Efficiency Battery Charging Systematic Material
12 h -1 EDA
175 and Double Control Unit Compatible Technology months Jul-19 OEDAS
with Scada Systems
Investigation of New Methods for
Connection of Overhead Line Material
12 th Jul-19 MEDAS
e Conductors to Insulators and Pilot Technology montns b
Application
177 I?llot.Ap[.)llca.tlons of Ancillary Services Dem.ar.1d Sllde 12 months Jul-19 MEDAS
in Distribution System Participation
Project for Development of Mobile
TrackingandMonitoring Devicetobe Material
178 | Usedin Synchronization of Low Voltage Technolo 15 months Jul-19 SEDAS
(LV) Network Topology with GIS System oy
with G3 PLC Technology
Development of Thermal Marking
Technique (ThermoSign) Project forthe | Monitoring and
179 Detectionof Fault Source Warmingin Control 18 months Jul-19 SEDAS, DEDAS
Electrical Equipment
180 Occupational Safety Early Warning OHS 12 months Jul-19 SEDAS

System Project

human
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Application Stakeholder DSOs
Period

4 Project
Duration

Project Name Categories“

DevelopmentofInternal FaultDetector Material
181 | (IFD) for Safety and Protection of Pole Technolo 18 months Jul-19 AKEDAS
Type Distribution Transformers 8y

Innovative Application Project to Material
182 | ReducelossesandFaultsinMV 16 months Jul-19 AKEDAS

Distribution Cables Technology
Pilot Application Project for Consumer
183 Perception Management, Demand other 18 month Lt _—

Management and Improving Energy
Efficiency

Determinationof Cablelsolation Status o
Monitoring and

184 | fromUnusedEfficient Appliancesin e 18 months Jul-19 GDZ
TurkeyandtheRelevant ActionPlan
Reflective B ical Lighti
185 ¢ I?the ased Optical Lighting Lighting 12 months Jul-19 DEDAS
Design
Research and Design an Insulated Material
e CircuitBreakerwithout SF6 Gas Technology 12 months Jul-19 DEDAS
Voltage Sensor Development for Material
1 h -1 DEDA
187 Dielectric Strength of Transformer Qil Technology > months Jul-19 >
188 Communication with a Meter which Material 18 months Jul-19 DEDAS, Aras, VEDAS
does not have Neutral Technology

Developing an OHS Mobile Application
189 | and Evaluation Platform for the OHS 12 months Jul-19 ARAS
Electricity Distribution Sector

190 | Pilot Application for Smart Transformer Material 18 months Jul-19 ARAS
Technology
Pilot ApplicationforFullylsolatedLV Material
9 th Jul-19 VEDAS
191 Overhead LineConductor Technology months .
In-Line Afforestation Strategies for
ReducingLossesand Preventing Fire
192 | . . L Other 14 months Jul-19 BEDAS
RiskinEnergy TransmissionLines-
Laurel (Laurus nobilis L.)
193 Fault Detectlon‘andAnaly51sw1th Neth)rk 10 months Jul-19 BEDAS
Image Processing Operations
194 EstimationandOptimization of Neth)rk 15 months Jul-19 BEDAS
Network Faults Operations
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3.5 Gap Analysis & Recommendations

This section presents a list of recommendations that are expected to foster innovation and R&D activities within
theelectricitydistribution companies, aswellasidentifies gapsin theexisting regulatory framework and proposes
the necessary amendments to the secondary legislation.

3.5.1 Overarching Principles

Basedonthedesktopreview of different practicesregardingincentivizinginnovationand takingintoconsideration
the existing regulatory framework in Turkey, the following overarching principles were identified that arerelated
to the electricity distribution sector.

Theimplementationof innovationincentives should target the reduction of financial risk for DSOs while increasing
theirparticipationin pilot projectsandinnovative programs. Inaddition tofinancial support, and since much of the
neededinnovationwill take the form of setting up new market roles and business processes, NRAs and governments
should take an active stance towards creating the conditions for DSOs to experiment in unchartered territory. This
should be done even if it requires temporarily and/or locally overriding the prevailing regulation to enable pilots
with duly approval of the regulatory authority

Specific regulatory mechanism for innovation, research and development promotion (R&D) through dedicated
annual funding is appropriate to incentivize DSOs to undertake these activities. Once the promoted technology
becomes commercially viable and mass deployed, it should be treated as any other DSO investment. Innovation
incentives should be introduced through simple not expensive pilot models at the first phase with gradual increase
of complexity and funding allowance. Both the capital and the operating expenses are to be allowed by dedicated
RE&D budget, whereas any capitalization of the R&D costs in the RAB must be reflected in corresponding revenues.

Overarching Principles for Electricity Distribution

Overarching Principle 1

Theultimategoal of innovation for DSOs is to provide benefits to their consumers. Toachieve this, theobjectives
can be broader than cost-efficiency approach alone. Regulator need to play a role in responding to emerging
trends in the sector, whilst ensuring that citizens’ money isn’t invested in technologies which have limited use.
AsDSOs are natural monopoly elements, Regulator need toincentivise companies toinnovate todeliverabetter
service to customers at an affordable price.

Overarching Principle 2

RE&D activities carry some risk, and significant expenditures is often required to develop new approaches and
technologies. Bill payers bear some of therisk associated withinnovation. The Regulator must ensure that
innovation is proportionate and good value for money. Consumers can also stand to gain through improvements
inservice and efficiencies driving down cost. Creating the right incentives for DSOs to innovate in the ways they
would in a competitive market, while protecting interests of customers reliant on a monopoly service, is
therefore in bill payers’ interests.
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Overarching Principles for Electricity Distribution

Overarching Principle 3

Incentives to innovation and inter-sectorial synergies: incentives for distributors to deploy innovative
technologies should be mainly a by-product of regulatory schemes targeting outputs, rather than being pursued
through schemes targeting specific technologies or solutions. This would ensure that only innovation directly
impacting on the value of the service for network users be implemented and, more generally, that regulation be
technology neutral. The same recommendation holds for incentives to exploit synergies between distribution
investments and the supply of non-energy local services

Overarching Principle 4

Innovation costs should not be simply treated as operational expenditure and its unique characteristics should
be recognised. As the purpose of classical price-based regulation is not constructed with innovation in mind,
special treatment may be required to foster and nourish it.

Overarching Principle 5

Electricity DSOs should take a proactive approach, seeking to cooperate and work with other areas of industry
not directly in the sector.

Overarching Principle 6

The regulatory treatment of costs may need to be different for two distinct phases of innovation:
¢ research&development (including patentsandintellectual property rights development)and

e roll-out.

Overarching Principle 7

Aclear categorization of R&D projects according to their TRL should exist, that will allow budget allocation, as
well as evaluation of proposals for innovation projects.

InTable 6 themainregulatory targets (RT) for EMRA are shown, related to the overarching principles, and the
respective as-is status in Turkey taking also into account secondary legislation that has been revised on March 26,
2020 for regulating R&D activities of electricity distribution companies.

Table 6: EMRA’s Strategical Targets for Innovation Activities in Electricity Distribution Sector

Regulatory Target Effective in Turkey

RT1 Development of technology and know-how for system operations

RT 2 Increase in the prevalence of domestic technology
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Regulatory Target Effective in Turkey

RT3 Enhancement of service quality, system performance and security
RT 4 Reduction of costs through operational efficiency and improvement of system losses
RTS Reaching the international quality standards in natural electricity distribution system

3.5.2 Summary of Recommendations

Per our analysis and assessment, general regulatory framework in Turkey for fostering innovation activities of
distribution companiesiswell-developed, robust and well beyond the average EU practices, although the relevant
secondary legislation become effective only the last 5-6 years.

Expected changes in the electricity sector raise new challenges for national regulators in designing effective
regulatory models. These changes and new challenges canbe dividedin three categories: technical, economicand
organisational. These new challenges generally trigger the need for changesin regulatory tools and/or regulatory
aims.

“Principles and Procedures for Supporting Research, Development and Innovation Activities of Electricity and
Natural Gas Distribution Companies” are being improved by EMRA as additional regulatory needs arise and the
maturity of the DSOs evolve on innovation activities (For example, with a very recent update on the secondary
legislation; incentives have been defined for patenting and a dedicated budget hasbeenallocated for encouraging
collaborations with start-ups and entrepreneurs to further catalyse theinnovation environment.)

In this part, the recommendations are provided to

e enable further evolvement of regulatory support,
e improve project evaluation and monitoring processes and
e facilitate large-scale innovation and pilot demonstration projects.

To summarize key elements of our recommendations, the following could be listed:

¢ EMRAshould continue to support DSO innovation to ensure the culture of innovation continues to develop
within the distribution sector. Consideration should be given as to how support for DSO innovation can
best accommodate the future requirements of the entire energy system.

e DSOsshouldberequired todevelop and publishan ‘innovation roadmap’. This should be developedin line
with the national strategies and in conjunction with TEIAS’ plans.

e Both the capital and the operating expenses are to be allowed by dedicated R&D budget, whereas any
capitalization of the R&D costs in the RAB must be reflected in corresponding revenues.

e Thereshould be greater focus on the sharing of project knowledge and learning - particularly across and
between the DSOs -in order to maximise the benefits and value of R&D budgets allocated.
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e Morefocusshould be placed on the learning which results from unsuccessful projects, or parts of projects.
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e Monitoring/reporting requirements associated with R&D projects should be reviewed to facilitate the
assessment of quantitative benefits and a systematic tracking of project outcomes should be implemented.

e DSOs should be encouraged to coordinate with relevant governmental institutes, and other R&D

stakeholders, toexplore opportunitiestoshareand exchange projectlearningsandexperiencewithother
energy sectors.

Table 7 provides a summary of the specific recommendation for electricity distribution sector. Adetailed analysis
of the recommendations is given in the next subsection.
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ID Recommendation

Table 7: Summary of Recommendations for Electricity Distribution Sector

Explanation

Recommendations About Tariff Methodologies and Incentives

Transparency of

R1
Costs

Roll-out

2 e L
& Initiatives

Tariff
R3 | Methodologies
and Incentives

ElectricityDSOsshouldbefullytransparent
on costs that are related to innovation and
RE&D by providing financial information to
EMRA both during the R&D project or
innovation activity proposal phase, as well
asafterthe completionof theprojector
the activity.

TheElectricity DSOs’ rollout of initiatives
with demonstrable benefits must be
supportedbytheRegulator. Systematic
CBAsarerecommended especially for large
scale projects.

EMRA should also allocate dedicated
budget in CAPEX allowances for the
deployment and roll-out of technological
investments.

Supportive Arguments

During project proposal application
submission, electricity DSOsshouldprovide
to EMRA financial information that will
help EMRA assess project spending upon
project completion.

CEER® proposes that in order to facilitate
aninnovative environment, subsequent to
a previous CBA, certain specifically pro-
innovation regulatory measures might be
justified. These measures mightinclude,

amongstothers, providingincentivesor
mechanisms forinnovative pilot projects.

CEER® proposes that in order to facilitate
aninnovative environment, subsequent to
a previous CBA, certain specifically pro-
innovation regulatory measures might be
justified. These measures mightinclude,
amongstothers, providingincentivesor
mechanismsforinnovative pilot projects.

E DAI g;l:mcs

As-is Status in Turkey

EMRA receives the intermediate progress
and final reports of each R&D project from
DSOs, which also includes details of
expenditures.

DSOs provide ad-hoc information about the
benefits of their projects, in the R&D
application forms.

Incentivizationschemesforpilotprojects
arealreadydefinedinthedraft legislation
forelectricitydistribution (0.2%of the
network CAPEX). The recommended
percentage for this type of projects would
be 2% of the network investments, mainly
toencourage large-scale pilot projects.

(oritt

Key
Stakeholders
Involved

EMRA,
Electricity
DSOs

EMRA,
Electricity
DSOs

EMRA,
Electricity
DSOs
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ID Recommendation

Incentivizing
Strategic Large-
Scale Demo
Projects via
recognizing them
as CAPEX.

R4

Innovation
R5 | Maturity
Assessment

Innovation
Ecosystem

R6 | Development and
Incubation
Activities

This project is funded by the European Union

Explanation

Additional premiummight beaddedto
CAPEX in case electricity DSO makes
expenses for strategic large-scale
demonstration/ pilot implementation
projects. EMRAmay select afew projects
for each tariff project that will receive the
incentive.

EMRA is recommended to identify the
maturity of theinnovationactivitiesof
electricityDSOs (2assessment practicesin
eachTariff Period) through evaluation of
defined metrics.

Theinnovationmaturity levelof theDSOs
canbelinked withOPEXincentives (like

quality factor, if applied for electricity
distribution sector in the next tariff period).

Inordertoestablishanactiveand effective
start-up ecosystem in the electricity
distributionsector, regulations might pave
theway (limitedtoat most 10%of the R&D
budget)forelectricity DSOs toinvestin
start-ups.

Supportive Arguments

Incentivizing large scale innovation
projectsisconsideredanimportantaspect
for promoting innovationin the electricity
distribution sector.

Itisimportant for EMRA toevaluateand
assess the maturity of ongoing R&D
projects and innovation activities for
electricity DSOS during project
implementation. Apart from purely
financial and economic criteria, according
toCEER®, criteriarelated to the outcomes
of the projects measuring regulatory aims
such as efficiency and/or reliability should
also beapplied.

Fostering the innovation ecosystem
developmentand therelated incubation
activitiesfor R&D focusing onsmartening
electricity distribution networks, is an
important step to establish anactive and
effective start-up ecosystem.

As-is Status in Turkey

Does not exist as of today.

Such a methodology is not applied.

Afterinitiationof Task 3.2 activities, the
revised R&D rules and procedures (dated
March26™,2020) for DSOs allowed the

statedcollaborationswithstart-ups.

(oritt

Key

Stakeholders
Involved

EMRA,
Electricity
DSOs

EMRA,
Electricity
DSOs

EMRA,
Electricity
DSOs,
Ministry
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ID Recommendation Explanation

Research and
R7 | Development
Budget Allocation

The total R&D budget might be revised as
2% of the specific OPEX instead of 1%.

Innovation Business Plan/Master Plan

Electricity DSOs could document their5
and 10-years innovation and R&D plans
and submit them to EMRA.

Innovation
Master Plan

Evaluation for R&D Project Applications and Monitoring

Detailed evaluation criteria based on

Innovation . . .
Project scoringcanbeimplemented forevaluation
R9 of project applications. It is also
Assessment . .
o recommended to provide solid feedbacks
Criteria o
to DSOs about causes of therejection.
N
1€ \
-

Supportive Arguments

Inmany cases, depending on the individual
situation of the electricity DSOs, thereisa
particularneedfor higher R&D budget,
especially for strategic innovative projects.
In such cases, according to CEER?®,
regulation oninnovation should be related
tothewholesystem, thusanincreasein
R&D specific OPEXis recommended.

Theinnovation strategy plandiscusses the
innovationalreadydeployed, the5to10
years proposed innovation plan, as well as
the related funding requirements. For
example, in UK, DSOs provide their
innovation plan, as part of their business
plan for the tariff period.

Evaluationofinnovationprojectsunder
certain criteria, such as relevance, maturity
andimpact, willallow EMRAtoprioritize
R&D budgetallocation.

E DAI |(:};;rl::;mics

As-is Status in Turkey

Allocated R&D budget for electricity DSOsis
1% of their OPEX.

ElectricityDSOsare notrequiredtoprepare
suchaplanningforinnovationactivities.

Thereisnotarobustand comprehensive
assessment methodology thatis announced
to public.

(oritt

Key
Stakeholders

Involved

EMRA,
Electricity
DSOs

EMRA,
Electricity
DSOs

EMRA,
Electricity
DSOs
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ID Recommendation

Evaluation of

R10 Project

Applications

Innovation

Project
R11

Assessment

Criteria

Evaluation of
R12 Project Results
and Impact

Explanation

EMRA might get support from external
bodies (e.g. academia, independent subject
matter experts) for monitoring of the R&D
projectsandforprovisionof feedbackin
annual basis.

Detailed evaluation criteria based on
scoring should be implemented for
evaluation of project applications. It is also
recommended to provide solid feedbacks
to electricity DSOs about causes of the
rejection.

Categories of impact for innovation
activities and R&D projects are outputs,
results, impact, as well as their respective
Key Performance Indicators.

Allocation of R&D Budget According to Project Types

TRL-related

R13 Project

Categories

R&D and innovation projects for electricity
distribution companies could be
categorized in terms of technology
readiness level.

Supportive Arguments

Inseveral EUcountries, thedecisionthat
whetherthe projectisconsideredasan
R&Dprojectornot, isdelegatedtoathird
party and R&D projects are approved by an
external body, e.g. Norwegian Research
Council (NFR).

The European Commission, for the
evaluationofinnovationactivitiesandR&D
projects under the Horizon 2020
framework program, hasasetof clearly
defined evaluationcriteria.

Evaluationoftheprojectimpactina
systematic and effective manner will
provide EMRA with the ability to assess
R&D spending over the years.

Technology Readiness Level categorization
willallowEMRAtoevaluatethematurity
of projectsinasystematicandefficient
manner.

DAI ggrqmics

(oritt

Key

As-is Status in Turkey

ProjectapplicationsareevaluatedbyR&D
commission under EMRA.

Theimpact ratios of different criteria for
the evaluation of R&D applications are not
published publicly, or do not exist.

DSO are obliged to submit project
completion reports to EMRA, however
thereisnot a systematic approach to track
theresults/outputs/successof theR&D
projects.

Such definitions do not exist as of today.

Stakeholders
Involved

EMRA,
Electricity
DSOs, Others

EMRA,
Electricity
DSOs

EMRA,
Electricity
DSOs

EMRA,
Electricity
DSOs
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ID Recommendation

Budget-related

R14 Project
Categories
Research and

R15 Development
Budget Allocation

Explanation

R&D and innovation projects for electricity
distributioncompanies canbecategorized
in terms of their budget.

R&Dbudget of theelectricitydistribution
companies could be allotted according to
the TRL and project type.

Priority Innovation Areas Turkish Electricity Distribution Sector

Priority Areas and
R16 Calls for
Applications

Other Recommendations

o
J//‘#b“ %‘k\%\

% 5
\\% - . /,/

ForeachR&D projectapplicationperiod,
priorityareasforelectricitydistribution
companies can be defined and declared

considering the Technology Readiness

Level.

Supportive Arguments

Budget-related project categorization will
allow EMRAto prioritize R&D spending
basedonthesizeandimpactof theR&D
projects and innovation activities.

Project categorization based on project
maturity will allow EMRA to prioritize R&D
spending for R&D projects and innovation
activities.

Aset of predefined priority areas for R&D
projects and innovation activities are
defined for electricity DSOs

= DAI g;lrl:mlcs

As-is Status in Turkey

Such definitions do not exist as of today.

Suchallocation does not exist as of today.

Therecent change (March2020)inthe
secondary legislation provides EMRA the
powertoidentify thecalltopics: “The
priority topics for R&D studiesand the
limitation for the number of projects may
be determined by the Commission and
couldbe announced on the website of
EMRAandattheelectronic platformat
latest, within 3 monthsbefore the project
application period.

(oritt

Key
Stakeholders
Involved

EMRA,
Electricity
DSOs

EMRA,
Electricity
DSOs

EMRA,
Electricity
DSOs
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ID Recommendation

Public Access to

R17 Innovation
Process
Communication
and

R18 | Dissemination of
Innovation
Activities

/s

(4 \\

« H

Explanation

The results of the funded innovation
projects can be publicly available to
promote transparency. Rejected projects
might also be published with DSOs’
permission.

EMRA should request and push GAZBIR
(association of electricity DSOs) to
disseminate the R&D projects after
removal of sensitive information. Electricity
DSOs should communicate the benefits of
theirinnovation programs toincrease their
social acceptance from consumer’s
perspective and to have greater
collaboration fromother electricity DSOs.

Supportive Arguments

EMRA should foster dissemination
activities of the projects; results, impact
and lessons learnt.

InTurkey, R&D activities are funded from
revenue cap and should be disseminated.
Also, electricity DSOs should disseminate
results and lessons-learnt from R&D
projects and innovation activities to all
regulated entities, both for electricity and
gas, to foster cooperation and potential
synergies.

E DAI |(:};;rl::;mics

As-is Status in Turkey

GAZBIR/ELDER provide informationon R&D
projects in dedicated website
(https://www.argebilgi.info/). The provided
informationcanbemorestructured, and
EMRA may identify the minimum
requirements for dissemination of project
outcomes.

GAZBIR/ELDER provideinformationon R&D
projects in dedicated website
(https://www.argebilgi.info/). The provided
informationcanbemorestructured, and
EMRA may identify the minimum
requirements for dissemination of project
outcomes.

(oritt

Key

Stakeholders
Involved

EMRA,
Electricity
DSOs

EMRA,
Electricity
DSOs
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3.5.3 Detailed Descriptions About the Recommendations

3.5.3.1 Recommendations About Tariff Methodologies and Incentives

After review of regulatory practices for distribution innovation activities in Europe and Turkey, the following
recommendations about tariff methodologies and incentives were proposed.

Recommendation 1 Transparency of Costs

Electricity DSOs should be fully transparent on costs that are related to innovation and R&D by providing
financialinformation to EMRA both during the R&D project or innovation activity proposal phase, as well as
after the completion of the project or the activity.

Supportive Arguments: During project proposal application submission, electricity DSOs should provide to
EMRA the following information that will help EMRA assess project spending upon project completion:

forecasted total project costs,

e initial net funding required,

e beneficiary’s compulsory contribution,
e outstanding fundingrequired,

e bid preparation costs.

Asimilar approach is followed for projects funded under the NIC of Ofgem in UK. The electricity DSO should
provideEMRAwithaProject CompletionReportforeachproject that hasreceivedfunding. Amongother
things, the Project Completion Report should identify any unspent approved amounts and additional funding
for the project, so these can be deemed to be disallowed expenditure. Financial statementsrelated tothe R&D
project or innovation activity should also be presented to EMRA during interim and final project evaluation.

As-is Status in Turkey: EMRA receives the intermediate progress and final reports of each R&D project from
DSOs, which alsoincludes details of expenditures. It’s recommended to define certain budget templates by
EMRA toincrease the reporting about expenditures related to both external R&D resources and internal DSO
employees.

Recommendation 2 Roll-out Initiatives

The electricity DSOs’ roll out of initiatives with demonstrable benefits must be supported by the Regulator.
Systematic CBAs are recommended especially for large scale projects.

Supportive Arguments: CEER® proposes that in order to facilitate an innovative environment, subsequent to a
previous CBA, certain specifically pro-innovation regulatory measures might be justified. These measures might
include, amongst others, providing incentives or mechanisms for innovative pilot projects.

In UK, Ofgem’s innovation stimulus, apart from the NIA and NIC measures, also includes an Innovation Roll-out
Mechanism (IRM). The purpose of IRM is to fund the roll-out of proven innovations which will contribute to the
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Recommendation 2 Roll-out Initiatives

development of a low-carbon energy sector in UK and provision of broader environmental benefits. The IRM
provides funding also to transition proveninnovative technologies to business as usual (BAU) if the roll-out of
these technologies cannot be funded under the TOTEX allowance of the electricity DSO. During RIIO-1, there
aretwoapplicationwindows for electricity distribution companies toapply for funding. However, Ofgem does
notseeany compelling evidence foraneed of IRMinRIIO-2, mainly due to the fact that the price control
period of five (5) yearsin RIIO-2 raises the need for a dedicated funding mechanism for the support of roll-out.
Additionally, electricity DSOs will to be supported via the TOTEX incentivization mechanism to roll-out of
proveninnovative technologies, by retaining a share of any efficiency savings that result.

As-is Status in Turkey: DSOs provide ad-hoc information about the benefits of their projects, in the R&D
application forms.

The recommended changes on revenue requirements for EMRA, based on international best practice, are
presented below.

Recommendation 3 Tariff Methodologies and Incentives

EMRA should also allocate dedicated budget in CAPEX allowances for the deployment and roll-out of
technological investments, as follows:

e Llarge-scale pilot projects: As such, we consider projects directly derived asan outcome of R&D
programs and innovation activities and a dedicated 0.5% CAPEX budget should be allocated to these
expenditures.

e SmartgridandICTinvestments: Adedicated 5% CAPEXbudgetshouldbeallocated tothese
expenditures.

Supportive Arguments: CEER® proposes that in order to facilitate an innovative environment, subsequent to a
previous CBA, certain specifically pro-innovation regulatory measures might be justified. These measures might
include, amongst others, providing incentives or mechanisms for innovative pilot projects.

As-is Status in Turkey: Incentivization schemes for pilot projects are already defined in the draft legislation for
electricity distribution (0.5% of the network CAPEX). The recommended percentage for this type of projects
would be 2% of the network investments, mainly to encourage large-scale pilot projects.

Ontheotherhand, asfarsmart gridand ICT investments are concerned, dedicated CAPEX allocation is already
in place for electricity distribution companies (5% of the network CAPEX).

e DAl
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Recommendation 4 Incentivizing Strategic Large-Scale Demo Projects via recognizing them as CAPEX

Additional premium might be added to CAPEX in case electricity DSO makes expenses for strategic large-scale
demonstration/ pilotimplementation projects. EMARAmayselectafew projectsforeachtariff project that will
receive theincentive.

Supportive Arguments: Incentivizing large-scale innovation projects is considered an important aspect for
promotinginnovationin the electricity distribution sector. Moreover, CEER*® proposes that in order to facilitate
an innovative environment, subsequent to a previous CBA, certain specifically pro-innovation regulatory
measures might be justified. These measures might include, amongst others, providing incentives or mechanisms
for innovative pilot projects.

The Italian regulatory authority, ARERA selected eight smart grids pilot projects and incentivized them with an
increase of 2% WACC remuneration for 12 years.

As-is Status in Turkey: Does not exist as of today.

Recommendation 5 Innovation Maturity Assessment

EMRA is recommended to identify the maturity of the innovation activities of electricity DSOs (2 assessment
practicesineach Tariff Period) through evaluation of defined metrics and characteristics such as:

o utilization of the R&D budget,

e successful completion of the R&D project (as a ratio),

e actual operation/implementation of the R&D/innovation projects,
e number of patents filed/pending/awarded/rejected,

e national/international cooperation developed for the R&D activities,
o R&D export and revenues,

e resolution and reality of the 5 and 10-years innovation planning,

e establishment of an R&D centre,

e competencies for R&D, technology and know-how,

e number of new products/services released for DSO usage

e number of new products released for commercialization

e dedicated R&D division and staff, and

o digitalization level of the DSO processes.

Innovation maturity levels might beincluded within the context of performance component (or quality factor, if
appliedforelectricity distribution sectorin the next tariff period) item of therevenue requirement.
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Recommendation 5 Innovation Maturity Assessment

Supportive Arguments: It isimportant for EMRA to evaluate and assess the maturity of ongoing R&D projects
and innovation activities for electricity DSOs during project implementation. Especially for roll-out projects
and/orstrategic large-scaledemonstration projects, evaluation should be performed based on specific criteria
and metrics. Apart from purely financial and economic criteria, according to CEER®, criteria related to the
outcomes of the projects measuring regulatory aims suchasefficiencyand/orreliability should also be applied.

As-is Status in Turkey: Such a methodology is not applied.

Recommendation 6 Innovation Ecosystem Development and Incubation Activities

Inordertoestablishanactiveand effectivestart-up ecosystemin the electricity distributionsector, regulations
might pave the way (limited to at most 10% of the R&D budget) for electricity DSOs to invest in start-ups. To this
extent:

e Electricity DSOs might submit their “business plans” to EMRA regarding incubation activities such as
target products and services, responsibility limits, investment/partnership calendar, company valuation
methodology etc.

e Definitionof the evaluation criteriaand minimum content (e.g. export potential, sustainability) of the
businessplan, whichisrequestedfromDSOsfor developmentof theecosystemandincubationactivities

e Revenue sharing model of 50% (DSO)-50% (tariff) might be applied for the incomes directly received
from theinnovation activities and investment to start-ups orselling products/know-how.

e Incase of know-how export via these efforts, revenue sharing might be revised (tariff: 30%, DSO: 70%)

Supportive Arguments: Fostering the innovation ecosystem development and the related incubation activities
for R&D focusing on smartening electricity distribution networks, isanimportant step toestablishanactive and
effectivestart-upecosystem. IntheEuropeanUnion, the supportofstart-upcompaniesisfosteredbythevarious
RE&D funding mechanisms, such as the Horizon 2020 framework program and others. Recently, and in order to
help build a strong European ecosystem where start-ups can thrive, Start-up Europe® empowered seven (7)
projects, funded under Horizon 2020, that are connecting local ecosystems across Europe, along different
technological areas.

As-is Status in Turkey: After initiation of Task 3.2 activities, the revised R&D rules and procedures (dated March
26th, 2020) for DSOs allowed the stated collaborations with start-ups.

“ https://ec.europa.eu/digital-single-market/en/news/startup-europe-growth-h2020-projects
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Recommendation 7 Research and Development Budget Allocation

The total R&D budget might be revised as 2% of the specific OPEX instead of 1%.

Supportive Arguments: In many cases, depending on the individual situation of the electricity DSOs, there is a
particular need for higher R&D budget, especially for strategic innovative projects. In such cases, according to
CEER*, regulation on innovation should be related to the whole system, thus an increase in R&D specific OPEX
is recommended.

As-is Status in Turkey: Allocated R&D budget for electricity DSOs is 1% of their OPEX.

3532  Scope of Innovation Business/Master Plan

With regards to the plans for future innovation and R&D activities of the electricity distribution companies,
electricity DSOs will prepare and submit to EMRA their “Innovation Master Plans”.

Recommendation 8 Innovation Master Plan

Electricity DSOs could document their 5and 10-yearsinnovation and R&D plans and submit them toEMRA.
Supportive Arguments: For the electricity distribution price control RIIO-GD1 Ofgem is requesting electricity
DSOs tosubmit their business plan, alsoincluding their plans forinnovation, describing, amongothers:

e the innovationstimulus,

e thedirect innovation funding; and

e therevenue adjustment mechanism for rolling out innovative solutions.
The innovation strategy plan discusses the innovation already deployed, the 5 to 10 years proposed innovation

plan, as well as the related funding requirements™.

As-isStatusin Turkey: Electricity DSOsare not required to preparesuchaplanning forinnovationactivities.

Inthefollowing, aguidelineisprovidedwithbestpractiserecommendationsrelatedtothesectionsandsubsections
of the “Innovation Master Plan” in terms of their scope and contents. The proposed structure for the “Innovation
Master Plan” to be prepared by the electricity DSOs is shown below, where [Electricity DSO] should be replace with
thename of the particular electricity distribution company responsible for the preparation of the plan.

46 “RI10-GD1 Business Plan 2013-2021 - Part B3: Innovation”, Wales & West Utilities, 2011
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Recommendation about the Outline of Innovation Master Plans

1. Background
1.1. Introduction to [Electricity DSO]
1.2. Overviewof Innovation Strategy
2. Introduction
2.1. Innovation Process
2.2. Stakeholder Involvement
2.3. Assessment of Effective Regulatory Framework for Innovation
3. Innovation for [Electricity DSO]
3.1. Scope of Innovation
3.2. Stages of Innovation
3.3. Innovation Objectives
3.4. Funding the Innovation
3.5. Approach toInnovation
3.6. Selecting and Prioritizing Ideas
3.7. Developing Plans for Innovation
3.8. Stakeholder Engagement for Innovation
3.9. Collaboration Between DSO and TSO
4. Innovation Progress
4.1. Innovation Performance to Date
4.2. Future Innovations
5. Governance Arrangements
5.1. Research Partners and Supplier Arrangements
5.2. Managing Risk and Future Uncertainty
5.3. Tracking Benefits
5.4. Keeping the Strategy Up to Date

6. Delivering Benefits from Innovation

Below, we analyse the sections and subsections of the “Innovation Master Plan”.
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m

This section provides background information about the electricity DSO and outlines briefly its innovation
strategy, by providingahigh-level description of thestructureand the contents of the “Innovation Master Plan”.
The subsections of this section are listed below:

1.1. Introduction to DSO

1.2. Overview of Innovation Strategy

This section outlines the electricity DSOs vision on innovation, as well as the framework for stakeholder
involvement along with the governance and the regulatory framework. Subsection Innovation Process briefly
presents the rational for innovation for the electricity distribution companies, as well as the approach towards
achieving the desired level of innovation within these companies. A general overview of involving all the
necessary stakeholders in this innovation process is presented briefly in subsection Stakeholder Involvement of
the document. Finally, an overview of the governance and the regulatory framework related to innovation is
outlined in subsection Assessment of Effective Regulatory Framework for Innovation, where the regulation
schemes related to innovation and R&D might be discussed and briefly presented.

The subsections of this section are listed below:
2.1. Innovation Process
2.2. Stakeholder Involvement

2.3. Regulatory Framework for Innovation

m Innovation for EMRA

This section is the core of the “Innovation Master Plan” document, as it describes in detail the scope of
innovation, as well as the innovation process itself for the distribution sector. Subsection Scope of Innovation
presents the main categories of innovation for the electricity DSO. These categories may include:

e Assets: Projects in this category collect data from the network they test alternative investment
strategies that can defer expensive investments,

e Customers: These projects develop new solutions to enable the provision of better services to the
customers. They may also involve testing of new customer tariffs and

e Operations: This category of projects demonstrate direct benefits to network operations from the
application of technology.

Innovation categories for electricity distribution companies can be further described across different broad
areas:

e Network improvements and system operability,
e Transition to a low-carbon future,

o New technologies and commercial evolution,
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e Customer and stakeholder focus; and
e Safety, health and environment.

Subsection Stages of Innovation sets out the areas of innovation for the electricity distribution companies and
should also take into account:

e Working at various stages of development spanning higher TRL 3 to 8,

e Exploring both technology and commercial solutions,

¢ Covering the whole range of asset types and network pressure,

e Assessing risk, with no projects carrying unnecessary risk; and

e Utilizinga variety of external funding mechanisms to supplement [Electricity DSO] own R&D budget.

The three distinct pillars of innovation described above, can be distilled further into the desired objectives
proposed below. This context constitutes part of the Innovation Objectives subsection.

e Developing new smart technologies that will allow the efficient operation and monitoring of the
electricity distribution grid,

e Ensuring that a network is technically and commercially developed to deliver the required quality of
service to support current and future system needs,

e Delivering solutions that are compatible with the existing network,
e Enabling solutions that can be quickly transitioned to become business as usual and
e Providing value for money.

The various funding and incentivization schemes for innovation and R&D for electricity distribution companies
are described in the subsection Funding of Innovation of the document.

Subsection Approach to Innovation outlines the electricity DSO’s approach to innovation to deliver the desired
objective in an effective and efficient manner. This approach may include:

e Activeinvolvementstaff fromacross the businessin the generationsof ideas, development of solutions
and implementation of projects,

e Working with a wide range of stakeholders to understand their needs,

e Makinguse of awide range of innovation incentives and funding provided by the government, regulator
and other funding mechanisms (e.g. European Commission’s framework programs, etc.),

e Defining clear objectives for each project so that delivery can be focused, and progress can be accurately
tracked,

e Using a small core delivery team to co-ordinate innovation projects,
e Avoidingtheoretical researchorinnovation that doesnot have clear objectivesandbenefits,
e Incorporating innovative solutions into existing equipment and processes and

e Sharing lessons learnt with other organizations.
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Subsection Selecting and Prioritizing Ideas describes the electricity DSO’s process for selecting and prioritizing
innovationandR&Dideas. Key elements used toselect and prioritize a project are the positiveimpactsof a
project on the electricity distribution company’s customers and the Cost Benefit Analysis (CBA) outcome.

This project is funded by the European Union

To cope with the continuously changing innovation environment, as well as with the latest technological
advancements, the electricity DSO’s innovation plans should be regularly updated based on the most recent
innovation and technological trends. The process of updating the innovation plans and leverage information
from external bodies are the scope of the subsection Developing Plans for Innovation.

Subsection Stakeholder Engagement for Innovation stipulates the process of stakeholder engagement across all
areas of the electricity DSO’s business, in such away that the benefits of improvements and benefits spanacross
all business areas of electricity DSO.

Finally, the framework for the collaboration of theelectricity distributioncompanywithBOTASand/oranyother
thirdpartyaresetforthinsubsection Collaboration Betweenthe DSOand TSO.

The subsections of this section are listed below:
3.1. Scope of Innovation
3.2. Stages of Innovation
3.3. Innovation Objectives
3.4. Funding the Innovation
3.5. Approach to Innovation
3.6. Selecting and Prioritizing Ideas
3.7. Developing Plans for Innovation
3.8. Stakeholder Engagement for Innovation

3.9. Collaboration Between the DSO and TSO

Section 4 Innovation Progress

This section describes the current status and future view of innovation and R&D for electricity distribution
companies.

SubsectionInnovation Performance to Date provides an overview of the completed projectssofarrelated to
innovation and R&nD activities in the electricity distribution sector. The analysis can also include statistical figures
onthetype and number of the completed projects, aswell asinformation related to their progress.

Finally, subsection Future Innovations sets out potential future project areas that the electricity DSO considers
important for the electricity distribution sector.

Thesubsectionsof thissectionare listed below:
4.1. Innovation Performance to Date

4.2. Future Innovations
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m Governance Arrangements

ThissectiondescribedthegovernanceframeworkforinnovationandR&Dactivitiesintheelectricitydistribution
sector.

Subsection Research Partners and Supplier Arrangements sets out the framework for the collaboration with
universities, research establishments, and manufacturers, aswell as the arrangements needed with the various
suppliers both in Turkey and across the world.

Risk management related issues are tackled in subsection Managing Risk and Future Uncertainty. It is suggested
that the electricity DSO should ensure that new technologies for the electricity distribution sector either fitinto
existing policies and standards or the electricity DSO should develop new policies and standards as a part of the
innovation process.

In subsection Tracking Benefits the evaluation of past and ongoing projects in the electricity distribution sector
should take place. This will allow the electricity DSO to monitor efficiently the progress of the ongoing progress
and assess shall the benefits delivered are in line with those predicted at the time of approval. Smaller projects
should be reported annually in the electricity DSO’s innovation summary report, while major projects should
report progress including benefits delivery as part of their regular reporting regime. The different types of project
should follow the categorizations proposed in the Recommendations of the this document.

SubsectionKeepingStrategy UptoDate focusesontheprocessofupdating the “InnovationMasterPlan” onan
annualplanandshouldalsoinclude provisionof takingintoaccount new Government incentivesorinternational
funding mechanism that could support the innovation and R&D in the electricity distribution sector. Moreover,
the annually updated “Innovation Master Plan” needs to also take into consideration new technological
advancements, aswellasexternalfactors that mayinfluencetheelectricityDSO’sinnovationstrategy. Last, but
not least, lessons learnt form past projects in the area of electricity distribution need tobe taken into account.

The subsections of this section are listed below:
5.1. Research Partners and Supplier Arrangements
5.2. Managing Risk and Future Uncertainty
5.3. Tracking Benefits
5.4. Keeping the Strategy Up to Date

m Delivering Benefits from Innovation

This section summarizes the benefits delivered from projects supported by the electricity DSO.

3533  Evaluation of R&D Project Applications and Monitoring

Below we provide a set of recommendation related to innovation and R&D activities of electricity distribution
companiesthataddressissuesrelatedtopriorityareas, strategic targetsforinnovation, aswellastoevaluationand
monitoring of R&D projects.
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Recommendation 9 Innovation Project Assessment Criteria

Detailedevaluationcriteriabasedonscoringcanbeimplementedforevaluationof projectapplications. Itisalso
recommended to provide solid feedbacks to DSOs about causes of the rejection.

Supportive Arguments: Evaluation of innovation projects under certain criteria, such asrelevance, maturity and
impact, willallow EMRA to prioritize R&D budget allocation. InUK, Ofgem evaluates electricity-related project
applications for the NIC according to the following evaluation criteria:

e accelerationof thedevelopment of alow carbon energy sector and/or delivers environmental benefits
whilsthaving thepotentialtodelivernetfinancialbenefitstofutureand/orexistingcustomers,

e provision of value for money to customers,
e knowledge generation that can be shared amongst all relevant Network Licensees,

e innovation (i.e. not business as usual) and unproven business case where the innovation risk warrants
alimited development and/ordemonstration project to demonstrateits effectiveness,

¢ involvement of other project partners and external funding,
e relevance and timing and
e demonstration of a robust methodology and that the project is ready to implement.
Inlreland, proposals seeking funding under the Electricity Innovation Fund are assessed under certain criteria,

such as relevance, maturity and impact.

As-is Status in Turkey: There is not a robust and comprehensive assessment methodology that is announced to
public.

Recommendation 10  Evaluation of Project Applications

EMRA might get support from external bodies (e.g. academia, independent subject matter experts) for
monitoring of the R&D projects and for provision of feedback in annual basis.

Supportive Arguments: The Regulator must define clear criteria for what will be included in the project
evaluations. The challengeis to make those criteria both good enough to promote relevantinnovations and easy
enoughtoapplyinpractice. Thisistheusualbalance betweenaccuracyandsimplicity thatRegulatorsoftenface.
The Regulators can choose to do all evaluation of a project themselves or try to leave the evaluations to some
external bodies to reduce their own burden of work.

Inseveral EUcountries, thedecisionthatwhethertheprojectisconsideredasanR&D projectornot, isdelegated
toathird party and R&D projects are approved by an external body, e.g. Norwegian Research Council (NFR).

InUK, Ofgem evaluates electricity-related project application for the NICaccording to the evaluationcriteria.

As-is Status in Turkey: Project applications are evaluated by R&D commission under EMRA.
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Fostering the development of aninnovation ecosystemin theelectricity distribution sectoritisexpected toleadin
the close collaboration between electricity DSOs and start-ups and academia.
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The process of evaluation of R&D project application is of great importance for the efficient distribution of the
available funding to the electricity DSOs so that the needed outcomes are derived, and the desired benefits are
realized.

Recommendation 11 Innovation Project Assessment Criteria

Detailed evaluation criteria based onscoring should be implemented for evaluation of project applications. Itis
alsorecommended to provide solid feedbacks to electricity DSOs about causes of the rejection.

Supportive Arguments: The European Commission, for the evaluation of innovation activities and R&D projects
under the Horizon 2020 framework program, has a set of clearly defined evaluation criteria® that cover the
following aspect of the submitted project proposals:

e Excellence,
e Impactand
e Quality and efficiency of the implementation.
In UK, Ofgem sets a nhumber of evaluation criteria for project proposals submitted under the NIC:

e accelerationof thedevelopmentofalowcarbonenergysectorand/ordeliversenvironmental benefits
whilsthaving the potential todelivernetfinancialbenefitstofutureand/orexistingcustomers,

e provision of value for money to customers,
e knowledge generation that can be shared amongst all relevant Network Licensees,

e innovation (i.e. not business as usual) and unproven business case where the innovation risk warrants
alimited development and/or demonstration project to demonstrateits effectiveness,

e involvement of other project partners and external funding,
e relevance and timing; and
e demonstration of arobust methodology and that the projectisready toimplement.
Similarly, for the project submitted under NIA, the following requirements apply:
e Hasthepotential todevelop learning that can be applied by Relevant Network Licensees,
e Has the potential to deliver net financial benefits to network Customers,

e Isinnovative (i.e. not business as usual) and has an unproven business case where the risk warrants a
limitedResearch, DevelopmentorDemonstrationProjecttodemonstrateitseffectiveness; and

e Does not lead to unnecessary duplication.

“7 “Horizon 2020 Work Programme 2018-2020 - Annex H: Evaluation Rules”, European Commission, 2017
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Recommendation 11  Innovation Project Assessment Criteria

Moreover, Ofgem also publishes on their website the list of projects not awarded with funding under the NIC,
along with any non-confidential document submitted by the project stakeholders.

As-is Status in Turkey: The impact ratios of different criteria for the evaluation of R&D applications are not
published publicly, or do not exist.

A sample proposed evaluation matrix for R&D project applications is given in Table 8 below.
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4.1

4.2

4.3

4.4

4.5

4.6

5.1

5.2

Table 8: Evaluation Matrix for R&D Project Applications

Criteria

Consistence with the topics and criteria of the Call
Consistence of the project category and content of the application
Project expenditures should not overlap with CAPEX and other OPEX
R&D Quality, Innovation and Impact
Clear project objectives and targets
Clearly defined success criteria and Key Performance Indicators
R&D characteristics
Innovative aspect
Innovation potential
Operational dissemination potential
Quality of the Proposal Application
Clearly defined Project Plan

Clearly defined Method Statement

Criterion Type

Knock-out

Knock-out

Knock-out

Score

Score

Score

Score

Score

Score

Score

Score

Score

Score

55%

5%

N/A#

15%

15%

20%

N/A

20%

4%

4%

45%

2.5%

5.%

7.5%

7.5%

10.%

12.5%

25%

4%

4%

30%

5%

5%

5%

5%

N/A

10%

35%

5.%

5%

“8 |t is recommended not to execute an application and evaluation/approval process for small scale projects with budget below 300kTL (2020 CPI). However, reporting and monitoring for the whole project lifecycle should be
implemented.
“ Not Applicable
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Criteria Criterion Type
5.3 Clearly defined Project Management and Quality Plan Score 5% 5% 5%
5.4 Clearly defined budget Score 3% 5% 10%
5.5 Clearly defined Dissemination Plan Score N/A 5% 10%
5.6 Clearly defined Human Resource Plan Score 4 2% N/A
6 Benefits and Achievements Score 25% 30% 35%
6.1 Quantitative improvement of Quality of Service/customer satisfaction Score 8% N/A N/A
6.2 Qualitative improvement of Quality of Service/customer satisfaction Score N/A 10% 5%
6.3 Sectoral and national achievements (qualitative) Score 5% 5% 5%
6.4 Sectoral and societal cost-benefit assessment (basic quantitative) Score 7% 10% N/A
6.5 Sectoral and societal cost-benefit analysis (extended qualitative) Score N/A N/A 12.5%
6.6 Support new business and market models Score 5% 5% 12.5%
7 Other Criteria
7.1 Cooperation with the academia Weight 1.02 1.02 1.02
7.2 Cooperation with start-up companies Weight 1.03 1.03 1.03
7.3 Proof-of-Concept/Prototype development studies Weight 1.05 N/A N/A
7.4 Cooperation with other electricity DSOs Weight 1.02 1.03 1.05
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Criteria Criterion Type
7.5 Cooperation with TEIAS Weight 1.02 1.02 1.05
7.6 Harmonization of other infrastructures (e.g. electricity, water, telecoms, etc.) Weight 1.03 1.03 1.05
7.7 Improvement of effectiveness of existing systems Weight 1.05 1.05 1.02
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According to the European Commission, a set of Key Performance Indicators (KPIs) are used to assess the results
and impact of innovation and R&D projects in the context of the Horizon 2020 framework program™.

Recommendation 12  Evaluation of Project Results and Impact

Categories of impact for innovation activities and R&D projects.

This project is funded by the European Union

e Outputsarewhatisdirectly produced orsupplied through the EUintervention. They oftenrelate to the
expecteddeliverables of theintervention. Outputs generally occur within the short to medium term.

e Results capture more direct, short to medium term changes in a situation.

e Impactbroadlydefinesthewidersocietal,economicorenvironmental cumulativechangesoveralonger
period of time.

¢ Indicators are defined as the measurement of an objective to be met, a resource mobilized, an effect
obtained or a context variable.

e Outputindicators relate to the specific deliverables of the intervention.

e Resultindicators represent the immediate effects of the measure concerned and look at its direct
addressees.

e Impact indicators represent what the successful outcome should be in terms of impact on the
economy/society beyond those directly affected by the intervention.

Supportive Arguments: The evaluation of the project impact in a systematic and effective manner will provide
EMRA with the ability to assess R&D spending over the years. To evaluate the results and the impact from
innovation activities an R&D projects, electricity and gas networks operators in UK jointly prepared, under the
Energy Networks Association (ENA), a benefit tracking methodology that delivers a wide range of benefits to
network customers and wider stakeholders. This has been designed to increase transparency on the benefits of
network innovation projects®'.

The benefit tracking methodology involved annual and biannual reporting. The annual reporting includes the
ENAinnovationbalancing scorecard that captures different measures and deliverable, aswell as the innovation
benefits table that contain information on project-specific CBA, benefits (e.g. financial, environmental, customer,
safety, etc.), project TRL, stakeholders involved and other information. Moreover, the annual report includes,
whenever possible, the specificannualinnovation summary reports, the individual project completionreports,
as well as the annual industry report. The bi-annual reporting reports on the electricity network innovation
strategies.

The purpose of the benefits reporting framework under ENA, is to>':

e enableconsistentandtransparentmeasurementofinnovationcostsandbenefitsdeliveredacrossGreat
Britain,

e demonstrateprogressagainstinnovationstrategies, bothindividual networkandsector-wide,

%0 “Horizon 2020 Indicators - Assessing the results and impact of Horizon 2020”, European Commission
5! “ENA Benefits Reporting Framework - Delivery Plan”, Energy Networks Association, 2019
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Recommendation 12  Evaluation of Project Results and Impact

e reportoninnovationthathasbeentransferredtoBusinessasUsual (BAU), bothwithinthenetwork
workingonaprojectand howithasbeenadoptedacross other networks where relevantandto

e ensure mechanisms are clear so that Ofgem can incorporate these into the relevant RIIO-2 innovation
governance documents.

As-is Status in Turkey: DSO are obliged to submit project completionreports to EMRA, however thereisnota
systematic approach to track the results/outputs/success of the R&D projects.

3534  Allocation of R&D Budget According to Project Types

Recommendation 13 TRL-related Project Categories

R&D andinnovation projects for electricity distribution companies could be categorized in terms of technology
readiness level. The recommended categories are as follows:

e TRL1-5:Support for basic scientific studies, prototypes and Proof-of-Concept studies,

e TRL5-8:Standardand/or conventional R&D andinnovation projects (solutions, implementations, and
technologies in trial phase)

e TRL 8-9: Large scale demonstrations and pilot implementation projects (completed and ready to be
implemented solutions and technologies)

Supportive Arguments: Technology Readiness Level categorization will allow EMRA to evaluate the maturity of
projectsinasystematic and efficient manner. In UK within the scope of innovation stimulus package, two
different incentive is defined. Among these, the NIA is to fund small-scale Research, Development, and
Demonstration Projects, and can cover all types of innovation, including commercial, technological and
operational. On the other hand, NIC is focused on funding larger scale and more complex, innovative projects,
therefore, funding is awarded through an annual competitive process.

As-is Status in Turkey: Such definitions do not exist as of today. The outcomes of R&D projects are not clearly
defined where they stand in terms of technology readiness level. Our recommendation includes the
announcementof EMRA’sguidanceandtarget-settingoftechnologyreadinesslevelsforthisdifferentinnovation
areas, as part of call for project proposals

The Technology Readiness Level (TRL) scale was originally defined by NASA in the 1990’s as a means for measuring
orindicating the maturity of agiventechnology. The TRLspansover nine levelsasshowninthetablebelow.

Table 9: European Union Technology Readiness Levels

European Union Technology Readiness Levels Definition

TRL1 Basic principles observed

TRL2 Technology concept formulated
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European Union Technology Readiness Levels Definition

TRL3 Experimental proof of concept

TRL4 Technology validated in lab

TRL5 Technologyvalidatedinrelevant environment (industrially relevant environmentin the caseof key enabling
technologies)

TRL6 Technologydemonstratedinrelevant environment (industrially relevant environmentin the case of key enabling
technologies)

TRL7 System prototype demonstration in operational environment
TRL8 System complete and qualified

TRL9 Actualsystem proveninoperational environment (competitive manufacturingin the case of key enabling
technologies or in space)

Horizon 2020 has selected the TRLscale asanindicator to better position the requested projectsinthe program (as
expressed in the Horizon 2020 annual work programs). The TRL, offers a unified scale for measuring technological
readiness that enables both applicants and reviewers to meet with the expectations of the European Commission.

Apart from offering a way of meeting EC expectations, TRL can be used as an indication of the “entry point” for an
application, indicating the maturity level of a technology/product/process at the beginning of the project.
Therefore, using the TRL scale one can track the evolution of the aforementioned technology/product/process
throughout the project lifecycle.

Recommendation 14 Budget-Related Project Categories

R&D and innovation projects for electricity distribution companies can be categorized in terms of their budget.
The recommended categories are as follows:

e Small-scale R&D and Innovation Projects (budget less than 300.000 TL): It is recommended that small
scale projects do not need to get approval from EMRA R&D commission, or an agile and simpler process
might be applied. Regulatory monitoring and electricity DSO reporting are still to be applied for these
projects aswell.

e Medium-scale R&D and Innovation Projects (budget between 300.000 and 2.000.000 TL): Execution
of existing conventional process.

e Large-scale Innovation and Pilot Demonstration Projects (budget greater than 2.000.000 TL): The
following characteristics may apply:

o Comprehensive CBA might be requested from the electricity DSOs.
o Promotion of large-scale pilot implementation and demonstration studies.

o Single project application for each year.
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Recommendation 14 Budget-Related Project Categories

o Competition should be executed amongst the applicants (call topics, evaluation criteria and
number of projects and/or budget) for each application period.

o KPIsshould be defined to measure the success of the project.
o Encouraging joint application of electricity DSOs.

o Certain percentage of the budget allocation can be linked with the realization of project
objectives.

Supportive Arguments: Budget-related project categorization will allow EMRA to prioritize R&D spending based
on the size and impact of the R&D projects and innovation activities. A different categorization of projects can
be made based in their budget. According to Article 100 (Major projects) of Regulation (EU) No 1303/2013, a
major project is an investment operation comprising “a series of works, activities or services intended to
accomplish an indivisible task of a precise economic and technical nature which has clearly identified goals and
for which the total eligible cost exceeds EUR 50 million.”

As-is Status in Turkey: Does not exist as of today.

Moreover, the R&D budget allocation can made based on the project type and TRL level.

Recommendation 15 Research and Development Budget Allocation

R&D budget of the electricity distribution companies could be allotted according to the TRL and project type.
Supportive Arguments: Project categorization based on project maturity will allow EMRA to prioritize R&D
spending for R&D projects and innovation activities.

Maturity assessment of innovation activities and R&D projects is also performed by the European Commission
for the funding framework programs and mechanisms by means of TRL.

In UK, Ofgem also measure the maturity of the innovation and R&D activities based on the TRL of the projects
and technologies. For project funded under the NIC, only projects with TRL between 4 and 8 will be eligible for
fundingfromtheNIC, whileforproject submittedforfundingunderNIAsucharequirementdoesnotexist.

As-is Status in Turkey: Does not exist as of today.
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A proposed budget allocation based on the R&D project type and TRL is provided in Table 10 below.
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Table 10: R&D Project Types Budget Allocation

R&D Project Type TRL 1-5

Small-scale 10% 10% - 20%
Mid-scale 10% 10% 10% 30%
Large-scale - 10% 30% 45%
TOTAL 20% 30% 40% 90%52

3535  Priority Innovation Areas for the Turkish Electricity Distribution Sector

Innovation may come in different forms. Innovation may enhance network operation, e.g. in terms of intelligent
steering and controlor measuring systems. Ideally, using innovative solutions leads toa more efficient system than
using conventional ones. To give some examples, innovation may help toreduce network expansion, and maximize
theuseof theexistinginfrastructure. Likewise, theemployment of network beneficial flexibility servicesand other
innovative managements of the distribution grid may help to better exploit available network capacity or to avoid
network expansionin case of network congestions due toincreasing feed-in fromrenewables. Also, innovation can
help toimprove operational aspects within the DSO. Important as well is that innovative solutions can improve the
reliability of the grid.

Recommendation 16  Priority Areas and Calls for Applications

ForeachR&Dprojectapplicationperiod, priorityareasforelectricitydistribution companiescanbedefined
and declared considering the Technology Readiness Level (TRL).
Supportive Arguments: The priority areas for EMRA should focus on achieving the following goals:
¢ Increase throughput through the electricity system,
e Assistin the transition to a low carbon economy,
e Deliver significant carbon savings and
e Provide measurable value to all customers.

These goals should also be considered from a whole-system view, which also takes into account the welfare of
customers, as proposed by CEER.

52 Expenses and expenditures listed below are covered by R&D budget, up to 10% of the R&D budget of the DSO for the effective tariff period:
. Expenses in relation to the projects rejected at the application stage,
. In case an R&D, Design and Incubation Center is established by the relevant distribution company, the expenses and expenses incurred
except for those covered by other legislation related to the said center,
. Costs and expenses incurred to support and promote entrepreneurship activities, Incubation Centers, acceleration programs, contests
and other cooperation activities with technoparks.
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Recommendation 16  Priority Areas and Calls for Applications

As-isStatusinTurkey: Therecentchange (March2020)inthesecondarylegislationprovidesEMRAtheroleto
identify the call topics: “The priority topics for R&D studies and the limitation for the number of projects may
be determined by the Commissionand could be announced on the website of EARAand at the electronic
platform at latest, within 3 months before the project application period.

The following priority areas for R&D projects and innovation activities are proposed for consideration of EMRA and
sector stakeholders.

Table 11: Priority Innovation Areas for Electricity Distribution

New Material, Equipment and Technologies

Fault Detection and Locating Solutions Short-term
Advanced Protection Solutions Medium-term
New Primary Equipment Technologies Medium-term
New Secondary Equipment Technologies Medium-term
Advanced Distribution Automation Hardware Medium-term
Advanced Power System Applications (DLR, WAMS, etc.) Medium-term
DC Distribution Networks Long-term
New Substation Designs Long-term
New Overhead Line Designs Long-term
Anti-icing & De-icing Solutions Short-term

Grid Management, Operations and Planning

Reliability and Resilience Short-term
Observability and Controllability of the Network Medium-term
ADMS Applications Short-term
Grid Optimization Short-term
Power Quality Medium-term
Interaction with Other Energy Networks Medium-term
Integration of Electricity and Gas Networks Long-term
Power-to-Gas Solutions Long-term
Fault Level Monitoring and Fault Current Limiters Medium-term
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Self-Healing Networks and Adaptive Protection
Outage Analytics and Prediction

Active Network Management

Utility Owned Telecommunication Solutions
Resource Optimization

Live-Line Working and Maintenance
Occupational Health and Safety

LED Lighting

Voltage Regulation Techniques

Network Planning

Virtual/Augmented Reality in Network Operations

Big Data Analytics

@ﬁff

Medium-term
Medium-term
Medium-term
Medium-term
Short-term
Long-term
Short-term
Short-term
Short-term
Medium-term
Medium-term

Short-term

DER Integration

High Penetration of LV DERs

Grid Integration of EV Charging Infrastructure
Vehicle-to-Grid (V2G), EVs as a Grid Asset
Micro-grids

Power Storage Integration

Demand Side Response (C&l)

Demand Side Response (Residential)
Distribution Ancillary Services

Flexibility Management

Energy Efficiency and Management Services
Demand Forecasting

DER Forecasting

Flexibility Forecasting

Flexible Market Design and Business Models
DERMS (Distributed Energy Management Systems)

Hierarchical DER Management
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Medium-term
Short-term
Long-term
Long-term

Medium-term

Medium-term
Long-term
Short-term
Short-term

Medium-term
Short-term
Short-term

Medium-term
Long-term
Short-term

Long-term

117



( Toriff
This project is funded by the European Union

Asset Management ‘

Asset Performance Management Short-term
Lifecycle Optimization and Improvement of Network Components Medium-term
Drone and Asset Monitoring Solutions Short-term
Predictive Maintenance and Asset Analytics Medium-term
Distributed Information Acquisition and Decision Making Medium-term
Advanced Asset Diagnostic Analysis and Root-Cause Analytics Medium-term
‘
Theft Detection and Prevention Field Solutions Short-term
Theft Analytics Short-term
Technical Loss Optimization Medium-term
Intelligent Meter Implementation Solutions Short-term
‘
Cybersecurity Short-term
Field and asset physical security Medium-term
Incident management Medium-term
ICT systems intrusion detection Medium-term

Interoperability and Common Standards for AMI Short-term
Meter Data Management and Analytics Short-term
Large-Scale Pilot Rollouts Medium-term
Ad-hoc Solutions for Reduction of Cost of Smart Meter Roll-out Medium-term
Integration of Electricity and Gas Smart Meters Long-term
Connectivity via 5G mobile networks Medium-term
Internet-of-Things Medium-term

Enterprise IT and Integration

Enterprise Service Bus Architecture for IT and OT Convergence Short-term
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Improvement of Customer Interaction Systems/Applications Short-term

CIM, Data Model and Interoperability Long-term

Enterprise IT Medium-term
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3536  Other Recommendations

Recommendation 17 Public Access to Innovation Process

The results of the funded innovation projects can be publicly available to promote transparency. Rejected
projects might also be published with DSOs’ permission.

Supportive Arguments: EMRA should foster dissemination activities of the projects; results, impact and lessons
learnt.

Ofgem expect innovation activities and R&D project stakeholders to collaborate with each other on many of
the projects supported by the NIA. Moreover, the facilitation of knowledge transfer is of paramount
importance of the NIC, mainly due to the fact that customers are funding therelevantworkanditisa
requirement of the NIC that the learning generated be disseminated as effectively as possible. Thisway, project
stakeholder, and therefore all customers, are able to benefit from the NIC projects and innovation activities.
Thisfacilitationis fostered through the Learning Portal. The Learning Portalisan areaonthe ENAwebsite
throughwhichexternal partiescanaccessthelearninggeneratedasaresultofinnovativeProjects.

As-is Status in Turkey: GAZBIR/ELDER provide information on R&D projects in dedicated website
(https://www.argebilgi.info/). The provided information can be more structured, and EMRA may identify the
minimum requirements for dissemination of project outcomes.

Dissemination of R&D projects and innovation activities is also a key requirement by the European Commission,
especially for projects funded under the Horizon 2020 framework. According to this framework program, grant
beneficiaries is required to provide open access to publications and research data stemming out of Horizon 2020-
funded projects. Opt-outs are possible in some cases. In this context, open access refers to:

e peer-reviewed scientific research articles and
e research data.

Open access toall peer-reviewed scientific publications produced by projects funded under the Horizon 2020%,
can be granted by means of the following options:

e Self-archiving (also referred to as “green” open access) where a published article or the final peer-
reviewed manuscript is archived (deposited) in an online repository before, alongside or after its
publication. Beneficiaries must ensure open access to the publication within a maximum of six months
(twelve months for publications in the social sciences and humanities).

e Openaccesspublishing (alsoreferredtoas“gold” openaccess)whereanarticleisimmediately provided
in open access mode (on the publisher/journal website).

Finally, by the term “research data” we refer toinformation (particularly factsor numbers) thatis collectedinorder
to be examined and considered and serve as the basis for reasoning, discussion or calculation. Beneficiaries of
Horizon 2020 grant need to also ensure open access of research data.

>3 “Open Access”, Horizon 2020 Online Manual
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The open access process of peer-reviewed scientific publications and research data under the Horizon 2020

framework program is illustrated in Figure 24.
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Management . = other form of
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Figure 24: Open Access Under the Horizon 2020 Framework Program

Recommendation 18 Communication and Dissemination of Innovation Activities

EMRA should request and push ELDER (association of electricity DSOs) to disseminate the R&D projects after
removalofsensitiveinformation. Electricity DSOsshouldcommunicate thebenefitsof theirinnovationprograms
to increase their social acceptance from consumer’s perspective and to have greater collaboration from other
electricity DSOs.

Supportive Arguments: In Turkey, R&D activities are funded from revenue cap and should be disseminated. Also,
electricity DSOs should disseminate results and lessons-learnt from R&D projects and innovation activitiestoall
regulated entities, both for electricity and gas, to foster cooperation and potential synergies.

In UK, Ofgem expect innovation activities and R&D project stakeholders to collaborate with each other on many
of the projects supported by the NIA. Moreover, the facilitation of knowledge transfer is of paramount
importance of the NIC, mainly due to the fact that customers are funding the relevant work and it is a
requirement of theNICthat the learning generated be disseminated as effectively as possible. Thisway, project
stakeholder, and therefore all customers, are able to benefit from the NIC projects and innovation activities. This
facilitation is fostered through the Learning Portal. The Learning Portal is an area on the ENA website through
which external parties can access the learning generated as aresult of innovative Projects.

As-is Status in Turkey: ELDER/GAZBIR provide information on R&D projects in dedicated website
(https://www.argebilgi.info/). The provided information can be more structured, and EMRA may identify the
minimum requirements for dissemination of project outcomes.
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4 Electricity Transmission Sector Report

Renewable energy technologies, load demand management technologies, electrical vehicles and electricity storage
technologies require new investments that must not be in conflict with the existing system. Current transmission
regulations, business models, cost allocations, and planning criteria may not properly address new technologies’
needs. In addition, the current system encourages cost reduction and reliability, not innovation

4.1 Introduction of Electricity Transmission Part

Innovationisafundamental electricity transmission activity toupgrade transmission network operations, increase
the quality of services, create value for customers, disseminate knowledge and move forward into modernized
network. There exists acommon approach in most of European countries, and at EU level, to promote innovative
technologies through regulatory incentives, enabling new business models or encourage partnerships across the
energy sector. ENTSOE, CEER and the European Commission are working on guidelines and recommendations to
foster the implementation of innovative solutions by TSOs in pursuit to the energy transition.

In this chapter we present several regulatory approaches inincentivising innovation activities of electricity TSOs.
Themostcommon practiceapplied by European countriesistoincludeaspecialallowanceintherevenuecap linked
toinnovationand R&D costs. We have compared best practicesin use paying special attention tooverarching
principles, eligibility criteria of R&D allowed expenditures, evaluation and monitoring obligations. We outline the
rolesandresponsibilitiesof eachkeystakeholderforthemostcriticalareasofinnovationinthe transmissionsector.
Basedoninternational best practices and taking into consideration the currentsituationin Turkey we develop aset
of recommendations to be considered by EMRAin the design andimplementation of theinnovationregulatory
support mechanisms.

4.2 Innovation and R&D Studies in European Electricity Transmission

4.2.1 ENTSO-E Vision on Transmission Innovation

According to European Network of Transmission System Operators for Electricity (ENTSO-E), the transition of the
European electricity system to a low-carbon energy system is one of the major challenges. TSOs, having key role as
system integrators for new services and technologies, are at the centre of this transition.

In this context, ENTSO-E mainly recommends the followings to TSOs:

e Being prepared to face game-changing modifications, and
e Ensuring the three dimensions of innovation, technology, process and business model.

For this reason, in order to enhance cooperation between TSOs, and support their engagement in R&l activities,
ENTSO-E has published a Research, Development & Innovation Roadmap 2017-2026. In this roadmap, cooperation
isintended tobe promoted in two dimensional: Verticaland horizontal cooperation. As per vertical cooperation, it
istargeted that TSOshave to collaboratively work with universities, research institutes, industrial manufacturers,
DSOs, generation companies, market actors and consumers due to the fact that no single TSO is able to succeed
alone. Ontheotherhand, it willbe possible to enhance synergiesamong TSOs to avoid overlaps and towork on
common goals, which can be achieved with a strong, uniform and possibly joint approach to R&l activities with the
help of horizontal cooperation.
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With the transition towards a decarbonized society, the electricity systems will definitely face with fundamental
challenges. At the same time, TSOs have to cope with the changing energy landscape and to realize the next phase
of the energy transitionin a timely and efficient way with maximum welfare and benefits for society.

This project is funded by the European Union

The Communication “Towards an Integrated Strategic Energy Technology Plan: Accelerating the European Energy
System Transformation”, set up the new frameworks for R & | activities: the European Technology and Innovation
Platforms (ETIPs). These structures merge the former SET Plan European Industrial Initiatives (Ells) and the European
Technology Platforms. At the same time, funding tools - through the Horizon 2020 program - have shifted from a
technology-drivenapproach toachallenge- drivenapproach. New stakeholdersand market players (ingeneration,
storage and market services) are on board with new opportunities for consumers. This puts network operatorsina
pivotalroleandimpliesahigherresponsibility towards society. The transmissiongrid, as the backbone of the power
system, is the key enabler to facilitate the transition to a low- carbon energy system.

TSOs have a key role as system integrators of different components based on technologies (e. g., ICT, materials,
storage, andpowerelectronics). The TSO community should also be preparedto face game-changing modifications
such as new actors entering the power system. Moreover, TSOs should ensure that the three dimensions of
innovation - technology, process and business model - are addressed. TSOs’ role is crucial in this context and the
Roadmaps support their engagement in Research and Innovation activities. To this purpose ENTSO-E intends to
promote vertical and horizontal cooperation.

Inline with the overarching R&Il framework set by the European Commission and the R&| roadmap 2017-2026
prepared by ENTSO-E, main responsibility of TSOs includes to perform R&l activities as per a challenge-based
approach rather than technology-driven approach in the following clusters;

e Power System Modernization

Main purpose: The development of an optimal grid design by using the most cost-effective
technologies/solution enabling flexibility.

e Security and System Stability

Mainpurpose: Theimprovementof the observabilityandcontrollability of the transmission system.

e Power System Flexibility

Main purpose: The deployment of existing and new system flexibility options.

e Power System Economics & Efficiency

Main Purpose: The achievement of a more efficient market with an optimized energy mix and security of
supply through integration of market and grid operations

e |ICT & Digitalization of Power System

Main Purpose: The achievement of a more efficient market with an optimized energy mix and security of
supply through integration of market and grid operations

ENTSO-E continues close collaborations with other EU institutes to harmonize the research and innovation efforts.
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Funding

H2020 Calls
European Commision

Roadmap and Implementation
Plan Mandate

SET Plan Steering Group

Sector oriented ETIPS Cross-Sector ETIP System Integration ETIP SNET

Renewable Heating and Cooling

Public Consultation

‘Stakeholders

Opinion

ETIP SNET Roadmap

EC Umbrella TSOs Umbrella
EU funded projects

SETIS: Strategic Energy Technologies Information System
EERA: European Energy Research Alliance

ETIPS: European Technology and Innovation Platforms
EASE: European Association for the Storage of Energy
EDSO: European Distribution System Operator's Association

Figure 25: Interactions Between ENTSO-E and Other Bodies regarding Innovation

4.2.2 ENTSO-E Innovation Clusters and Functional Objectives

ENTSO-Eandits Members (TSOs) have created a public platform for communicationand exchange of best practices
applied at national level*. These innovative solutions focus on power system modernization, security and system
stability, power system flexibility, power system economics and efficiency, ICT and digitalization of power system
and other innovative applications to support the achievement of the current EU goals and national strategies.

Electricity Transmission innovation projects are classified under each of the following topics:
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Innovation Area

(orit

Table 12: Electricity Transmission Innovation Projects: ENTSO-E Clusters>

Brief Description

Functional Objectives

C1 Power
System
Modernisation

C2 Security and
System Stability

Thisclusteraimsat developing anoptimal grid design, based on the use of the most cost-
effective technologies/solution, which should enable more flexibility (through the use of
demand response, storage, or interface with other energy networks). It also looks at smart
asset management models and methodologies, and the improvement of public awareness
and acceptance.

This cluster addresses the improvement of the observability and controllability of the
transmission system. This will be carried out through the development of methods,
technologies and tools able to handle, process and interchange measured and forecasted
datain real time across TSOs but also with DSOs. Network modelling and dynamic security
tools are part of this cluster. It aims at improving defence and restoration plans for the pan-
European grid. The operation of the power system will be based on the development of new
procedures, strategiesand models forancillary services coming from different sources: RES,
DSOs, energy storage, etc.

35 ENTSO-E Research, Development & Innovation Roadmap 2017—- 2026
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T1 Optimal grid design: Planning, adequacy, tools

T2SmartAssetManagement: Predictiveandon-conditionmaintenance; CAPEX
optimisation

T3 New materials & technologies: Use of new materials and power
technologies; new construction and maintenance methods

T4 Environmental challenges & Stakeholders: Environmental impact, public
acceptance, stakeholder’s participation

T5 Grid observability: Observability of the grid: PMUs, WAM, Sensors, DSO
information exchange

T6 Grid controllability: Controllability of the grid; frequency and voltage
stability, power quality, synthetic inertia

T7 Expert systems and tools: Decision support tools, automatic control and
expert systems

T8 Reliability and resilience: Défense and restauration plans, probabilistic
approach, risk assessment, self-healing

T9Enhanced ancillary services: For network operation; cross-border supply of
services
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Innovation Area Brief Description Functional Objectives

This cluster supports the deployment of existing and new system flexibility options such as:

e Storagesolutionsforfast-responding power (time dimension) and energy (less capacity ) _ . )
needed) as well as for novel solutions for system services. Technical requirements, ~®  1105torageintegration: Definitionand use of storage services; system added
economic, market and environmental aspects must be evaluated. value fromstorage

e T11Demand Response: Tools to use DSR, Load profile, EV impact

C3 Power e Demand response encompassing the development of tools and specifications for the ' . .
System control of suchresources. It willalsoaddress the integrationof electricvehiclesandthe ~ ®  T12RESforecast: Improved RES forecast and optimal capacity operation
Flexibility modelling of customer behaviour and quantify the degree of flexibility provided by the

e  T13Flexible grid use: Dynamic rating equipment, power electronic devices; use

distribution networks. of interconnectors

e ICT and enhanced RES forecast techniques would support the optimal capacity ®  T14 Interaction with non-electrical energy networks: Interaction/coordination
operation of the power system while maintaining the quality and security of the supply. with other energy networks (gas, heat, transport)

e The enhanced use of the transmission assets.

Thisclusteraimsto propose ways and means tofacilitateinteractions between the European
electricitymarketsand the pan-European transmission system. Theobjectiveistoachievea ,  T15Market - grid integration: Integration of market and grid operation across
more efficient market with an optimised energy mix and security of supply through timeframes (up to real time)

:4 l:ower integrationof marketandgridoperations. All timehorizonsare treatedin thiscluster. Onthe ' ' . o )
Eys em & onehand, toolsand methods will be proposed toenhance the optimisationof theenergy 11 6.Bu51r?ess models: Fpr storage, grid extension, distributed generation for
conomics flows at short-term horizons in the pan-European system, considering theintermittency optimal investments in the network
Efficiency . .
generated by RES. On the other hand, the cluster aims to make proposals tocoordinate  ,  T17Flexible market design: Market design for adequacy, flexibility use, cross
investmentsin a context where the quality of the market prices to generate the correct border exchanges, rationale use of RES, demand management
signals for investment is regularly questioned.
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Innovation Area Brief Description Functional Objectives

This cluster aims at considering Big Data management through data-mining tools and the e  T18Bigdata: Big data analytics, data mining, data management

development of interfaces with neutral and transparent data access. The cluster will also
C5ICT & > P e T19 Standardisation & data exchange: Standardisation, protocols for

consider recommendations for standardisation activities and protocols for communications

communicationsand data exchange with DSOs and other grid operators
anddataexchanges, the use of new technologiessuchas the Internet of Thingsandcyber s s P

Digitalisation of

Power System security issues. ICT is an enabling technology for managing the flexible energy system e  T20Internet of Things: New communication technologies, Internet of Things
described in C3.
escribed in e  T21 Cybersecurity
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Final R&I Roadmap of ENTSO-E suggests several recommendations to overcome barriers and limitations that have
been observed in member TSO. Majority of the recommendations are about regulatory framework and policies by
national institutes:

This project is funded by the European Union

4.2.3 ENTSO-E Recommendations for Innovation Framework

e Reduce disincentives for efficient innovation. A “least-regret” solution could be, for example, to make
European R&l support schemes and regulatory treatments more complementary. In general, an
incremental improvement of R & | support schemes, incentives for innovation, and updated TSO
regulations might enable less costly adaptation of innovation.

e EnsurethatTSOs, NRAsand policy makersrecogniseandintegrate thevalueof radicalinnovationintotheir
strategies and frameworks. While anticipatory transformation comes at a cost that not all NRAs and TSOs
cancopewith, asolutionbased on coordination, awareness and dissemination of results would reduce the
misalignment between all positions.

e Respond to the economic objectives of regulation. Regulation should ensure the selection and
implementation of innovation with the highest value for society. It should also set conditions for the
efficiency and effectiveness of the implemented innovation.

o Takeinto account the specificities of TSOs and the nature of their innovations. The long-term nature of
theirinnovationsandinvestments, therisk of contestability of theirmonopoly, andthe necessity forglobal
finance ability should be taken into account. The value of their investments and innovation activities for
the system and for society should be taken into account.

e »»AssessthevalueofinnovationwithregardtotheEuropeanelectricity systemasawhole, inorderto
integrate the consequences of system and market integration as well as European policy objectives.

e Recognise the risks associated with the transformation of regulators and TSOs. Transformation of the
electricity systemandits anticipation by stakeholders induces new risks for TSOs, NRAs and policy makers
when they modernise their strategies and frameworks. Those stakeholders indeed face uncertainties about
the approaches followed to implement the chosen remedies. Experimental and reflexive modernisation
should, however, enable the reduction of these risks by ensuring dynamic improvement of frameworks
and governance.

4.3 Innovation in Electricity Transmission: International Benchmark

The analysis of international experiences aims to extract relevant information necessary to know how innovation
incentivesareimplementedinselected Europeancountries. Wehaveanalysed theregulatoryinnovationincentives
inusein each country but also the application of these incentives by each TSO.

Consolidated descriptions serve as a benchmark on international practices related to regulations and tariff
methodologies for innovation activities in the electricity transmission sector. The following countries are considered
in the analysis:

e United Kingdom,

o ltaly,
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e France,
¢ Norway and
e Finland.
This recap helps us to design the most suitable innovation incentive for the Turkey case.

4.3.1 United Kingdom

4.3.1.1 Regulatory practices related toinnovation

Great Britain has a long tradition of continuous enhancement of its regulatory approaches to consider the changes
and development of the energy sector.

Innovationis akeyelementof the RIIO (Revenue = Incentives + Innovation + Qutputs) model for price controls.
According to Ofgem (NRA) RIIO framework provides strong incentives for Network Licensees to innovate as part of
normal business. However, certain Research, Development, and Demonstration Projects are speculative innature
andyielduncertain commercial returns. In addition, where benefits are linked to the decarbonization of the
network, it may be difficult to commercialise the respective carbon and/or environmental benefits and shareholders
may be unwilling to speculatively fund such Projects.

The Network Innovation Allowance, the Network Innovation Competition and Innovation roll-out mechanism are
primary funding mechanisms for R&D and innovation projects.

The projects funded beneath the Network Innovation Allowance and Network Innovation Competition partly are
mainly aimed at comparatively smaller projects.

Additionally, there are other price control mechanisms which encourage innovation, such as sharing factors (i.e.
although simplified, if costs can be reduced the benefit is shared between the TSO and consumers), which drives
more innovative approaches to TSO obligations such as new infrastructure build. Those ‘other elements’ provide
the funding for implementation of other innovations under conventional investments.

NIA and NIC awarded projects are included as part of the revenue to be recovered via network tariffs.

4.3.1.2 Network Innovation Allowance56

TheNetwork Innovation Allowance (NIA) was established as part of the RIIO-ET1 price control. Itisdesigned to fund
smallscaleresearch, development and demonstration projects. The NIA provides each licensee with an allowance
to spend on innovation projects in line with the NIA Governance Document. If successful, these projects should
bring a wide variety of financial, operational, environmental and safety benefits.

The NIAis a set annual allowance (0.5-1%) that each Network Licensee (TSOs and DSOs) will receive to fund small-
scale innovative projects as part of its price control settlement. The NIA will fund smaller scale Research,
Development, and Demonstration Projects, and can cover all types of innovation, including commercial,

% Ofgem Network Innovation Allowance Governance Document
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technological and operational. The NIA provides limited funding to Network Licensees to use to fund smaller
Projects which meet the eligibility criteria.

This project is funded by the European Union

There will be noinitial requirement for a utility portfolio to contain a specific percentage split between different
types of innovative Methods and Solutions. There is no minimum or maximum size for a NIA Project.

ANIAProject must have the potential to have a Direct Impact on a utility’s network or the operations of the System
Operator andinvolve the Research, Development, or Demonstration of at least one of the following:

e Aspecific piece of new (i.e. unproven in GB, or where a Method has been trialled outside GB the Network
Licensee must justify repeating it as part of a Project) equipment (including control and communications
systems andsoftware).

e Aspecific novel arrangement or application of existing transmission systems and equipment (including
control and/or communication systems and/or software).

e Aspecificnovel operational practice directly related to the operation of the GB transmission system; or
e Aspecific novel commercial arrangement.
In addition, a NIA Project must meet the following requirements:
a. Hasthe potential to develop learning that can be applied by Relevant Network Licensees.
b. Has the potential to deliver net financial benefits to network Customers.

¢. Isinnovative (i.e. not business as usual) and has an unproven business case where the risk warrants a
limited Research, Development or Demonstration Project to demonstrate its effectiveness.

d. Does not lead to unnecessary duplication with other innovation projects under other incentive
mechanisms (e.g. NIC).

Theimplementation of innovation projects under the NlIAis carried out based on the following guidelines:

1. Project Eligibility Assessment (PEA). Before Registration of a NIA Project, the Funding Licensee(s) must
produceaPEAdemonstratingthat the Project meetseligibility requirements and that Network Licenseeis
not implementing the Project as part of its normal business activity.

2. Project benefits guide. To ensure a consistent approach in assessing the benefits of Projects Ofgem
requires Network Licensees to work together to develop and maintain a common guide for converting
different types of benefit into financial terms.

3. Registration process requirements. In order for a Project to be eligible for funding, it must be registered
ontheNIAportalof Ofgem. The Registration process does not generally involve Ofgemapproving Projects.
ANetworkLicenseecanstill registeraNIAProjectevenifitdoesnotexpect toincurany Allowable NIA
Expenditure. In doing so, it will still be eligible to receive Allowable NIA Expenditure if the outturn costs
and benefits are different from expectation.
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4. EligibleNIAExpenditurerequirements. Eligible NIAExpenditureisexpenditureonaProjectthatisrelated
to the implementation of the Network Licensee’s Project subject to the restrictions set out by Ofgem
regulation.

This project is funded by the European Union

4313  Network Innovation Competitions’

TheElectricity NICisopen toNetwork Licensees (TSOs and DSOs) who wish to bid for funding forinnovative Projects
which could deliver carbon or environmental benefits for customers and that would not be funded by the Network
Licenseewithout additional funding being made available. Network Licensees can collaborate with each otherand
Non-Network Licensees on NIC projects as Project Partners. Project Partners are able to contribute External Funding
toaProject but are eligible to lead bids for funding only through a Network Licensee.

Funding is awarded following a two-stage competitive process:
1. Initial Screening Process.

Projects must first pass through an Initial Screening Process (ISP) to demonstrate they are eligible to be considered
forfunding. EachFormulaYear, aNetwork Licensee Group cansubmitup tofour Projects at the ISP stage. The
purposeof thelSPistoreduce therisk of Network Licensees spending time and money developingineligible Projects
by providing an early indication of which Projects may become eligible for funding

ANICProject must have the potential tohave a Direct Impact onaNetwork Licensee’s network or on the operations
of the GB System Operator andinvolve the Development or Demonstration of at least one of the following:

a. Aspecificpieceofnew (i.e.unproveninGB)equipment (including controland/orcommunicationssystems
and/or software).

b. A specific novel arrangement or application of existing transmission and/or distribution equipment
(including control and communications systems software).

c. Aspecificnoveloperationalpracticedirectlyrelatedtotheoperationof the transmissionsystem;or
d. Aspecific novel commercial arrangement.

In addition to meeting one or more of the requirements set out above in order to pass ISP, a Network Licensee must
alsodemonstrateinitscompletedScreening SubmissionthattheProjectmeetsallthefollowingISPcriteria:

i. Accelerates the development of a low carbon energy sector and/or delivers environmental benefits while
havingthe potentialtodelivernetfinancial benefitstoexistingand/orfuture networkcustomers

il Delivers value for money for customers

i Creates knowledge that can be shared across energy networks in GB or create opportunities for roll-out
across a significant proportion of GB networks

57 Ofgem Network Innovation Competition Governance Document
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iv., Isinnovative (i.e. not business as usual) and has an unproven business case where the innovation risk
warrants a limited Development or Demonstration Project to demonstrate its effectiveness

Ofgem has 20 working days to carry the ISP and evaluate which projects are eligible for the NIC.
2. Full Submission Process.

Inany Formula Year, a Network Licensee Group may submit up to four Projects which have passed the ISP for Full
Submission in its capacity as Funding Licensee.

To calculate the level of funding the Network Licensee wishes to request from the NIC for a Project as part of the
FullSubmission (the NIC Funding Request), the Network Licensee must determine the Total Project Costsand Initial
Net Funding Required. Ofgem may award only a part of the total project costs, i.e. remaining costs of the projects
are borne by Network Licensees or other Partners.

OfgemwillappointanExpertPanel that will providearecommendation to the Authorityas towhich Projects should
receive funding. The Authority will make the decision in relation to which Projects should be awarded funding and
will take into account the recommendation of the Expert Panel in awarding funding from the NIC.

The evaluation criteria will be based on the same 4 principles considered during the ISP (see above). Involvement
of other Partners and External Funding, timing and robust methodology and implementation plan are also
evaluation criteria.

3. Implementation monitoring

Ofgem will issue a direction (the Funding Direction) that will set out the total amount that can be recovered from
orreturned to GB customers through Transmission Charges to cover NIC Funding in each year.

Network Licensee must adhere to some requirements if it is awarded funding for a NIC Project:
e Separate bank account for the project.
o Customer protectionrequirements.

e Reporting requirements: Project Progress Report (PPR). The Network Licensee will be required to provide a
detailedreportwhichcontainssufficientdetail toallow Ofgemtoevaluate the progressof the Project.

e Reporting requirements: Close Down Report. The Network Licensee must submit its Close Down Report to
Ofgem within three Calendar Months of the Project end date.

e Projectaudits. AILNIC Projects may be subject toanauditatany timeundertaken by Ofgem, or bya third party
appointed at the discretion of Ofgem.

Tofacilitate knowledge, transfer a default treatment for Intellectual Property Rights (IPR) has been developed by
Ofgem. Any royalties earned by a Network Licensee through Foreground IPR are shared with customers in
proportion to the funds that customers have contributed to the Project.
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4.3.14 Selected transmission projects supported

Black Start from Distributed Energy Resources (National Grid Electricity System Operator) - 2018

Thisprojectwilltrialhowdifferent typesof distributed energyresources (DERs) can provideblackstartservicesand
localrestoration. The proposed project will build on existing research in GB and internationally and investigate if
DERs are aviable solution to provide Black Start services, and how to coordinate stakeholders to best manage
restorationefforts. The projectaimstoprovideacommercialandregulatory framework forhowBlack Startservices
from DERs can be purchased and regulated.

Transmission & Distribution Interface (TDI) 2.0 (National Grid Electricity Transmission) - 2016

TDI2.0will demonstrate how services traditionally offered by transmission-connected generation to the SO (such
as voltage stability and thermal capacity) can be provided by distribution-connected energy resources. The
distribution company will effectively act as ‘gatekeeper’ in providing some of these services to the SO. The project
will also examine how these new services interact with the existing commercial arrangements.

Off-grid Substation Environment for the Acceleration of Innovation Technologies (OSEAIT) - 2015

This project aims to modify an existing 400kV electricity substation into a field trial facility to host electricity related
innovation projects in a live substation environment.

Enhanced Frequency Control Capability - 2014

Thisprojectwilldevelopanddemonstrateaninnovative packageoftoolstoenhancethecapabilitytodeliversystem
frequency control.

Phoenix — System Security and Synchronous Compensators (Scottish Power Transmission) -2016

Phoenix will trial a novel combination of compensation equipment. The equipment will provide a new method of
providing ancillary services (such as frequency regulation and voltage control) to the transmission system operator
(S0), traditionally provided by large thermal generators. The project would also test how these services can be
offered commercially and investigate the associated agreements that need to be putin place for this tobecome a
business as usual option across the GB network.

Future Intelligent Transmission Network Substation (FITNESS) — 2015

This project aims to deliver a live multi-vendor digital substation instrumentation system to protect, monitor and
control the transmission network.

Visualisation of Real Time System Dynamics using Enhanced Monitoring (VISOR) - 2013

This project will use enhanced monitoring techniques to provide a number of benefits associated with the secure
integration of new technologies onto the transmission network and also provide visibility of system voltage and
stability limits.

New Suite of Transmission Structures (NeSTS) - 2015

This project aims to develop anewsuite of overhead line supports that are smaller, better for the environment and
could result in financial savings for customers.
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This project aims to develop and trial a modular approach to substation construction which integrates substation
components with other innovations in civil works and cabling.

This project is funded by the European Union

Modular Approach to Substation Construction - 2014

Multi-Terminal Test Environment (MTTE) for High Voltage Direct Current Systems - 2013

Thisprojectaimstoestablishafacilitytodemonstrateand testmulti-terminaland multi-vendorHighVoltageDirect
Current transmission solutions.

Offshore cable repair vessel and universal joint (TC Ormonde OFTO) - 2014

Thisprojectwillconvertandexisting telecom-cablerepairvesselsothatitcanrepair OFTOpower cables. Itwillalso
manufacture and test a new cable jointing system.

4.3.2 Iltaly

4.3.21 Overview of Regulatory Incentives

Inthe existingregulationin Italy, thereis nospecific responsibility of TSO toinnovate. It’s mainly part of NDP
process. Under Legislative Decree, no.93 of 1 June 2011, TSOis required to submit a 10-year network development
plan to ARERA and to the Ministry for Economic Development for approval. TSO has the duty to operate the
transmission grid efficiently and effectively. This responsibility is anindirect motivation toimplement innovative
solutions to cut the costs.

On the other hand, the Regulator doesn’t have a specific power to push the TSO about innovation activities.
However, expenditures of efficientimplementation of recent technologies can be includedin system charges. This
provides the Regulator certain ability to identify targets regarding innovation, only in the case that they are efficient.

In the case of innovative solutions which can be considered as promising for future, the Regulator may value the
possibility of an initial support, including specific incentives. As an example, in 2012 the Regulator has supported
first electro-chemical power storage and DLR (dynamic line rating) applications in the transmission system. Inany
case, the possibility to define specific cost allowance rules for specific innovative projects is not an automatic
process and the evaluations are performed case by case. The key (and project-specific) feature to support related
projects was a (conditional) WACC premium. To balance this premium feature (200 basis points for 12 years), the
Regulator has set a conditionality on the minimum performance of the pilot project (prevented RES curtailment
energy) and an extended allowance of ex-post CAPEX increases subject to approval (exceeded CAPEX is also
allowable in the regulations, as far as they are efficient).

Althoughthereare not well-defined responsibilities of TSOforinnovation activities, the TSOhasasolid “Innovation
Plan” (recentversionfor2019-2023) that details theactivitiesand projects plannedfor the nearfuture.

4.3.2.2 Innovation Activities of Italian Electricity TSO

The future of the energy system and achievement of the decarbonisation target are strongly dependent on the
ability of players like Terna toinnovate, discover new technologies and integrate the various sources of renewable
energy and the different infrastructure.
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Become a “TSO2.0”: thisis the main target of Terna’s commitment in the field of innovation which refers to anew
approach tomanaging the energy system based on a high level of integration with new technologies bothinrespect
of the grid and the market.

This project is funded by the European Union

Terna is concentrating on the following main areas in its Innovation Plan®®:
e Transmission technologies
o Application of innovative techniques for transformers insulation

o Line monitoring, innovative materials with improved electric characteristics for linesor
transformers

o HVDC cables and insulators
o Carbon fibre conductors
o New anti-icing technologies.
¢ Power systemmanagement
o New logic algorithms to optimise dispatching services
o BigDataTechnologies for the development of innovative models of data analysis

o Application of Internet of Things tools in the management and monitoring of the transmission
network sensors (drones, robots and distributed computing/connectivity)

¢ Development of grids, markets and regulatory framework
o Newstudiesandmodelsontheimpactsof climatechanges, e-mobilityand RES penetration
o Application of innovative tools for the network planning
o Forecasting models of market scenarios and dispatching services optimization
e Smart grids& storage
o Storage: analysis of different storage solutions in terms of material and management and studies
on the possible regulation services provided by storage systems and new resources (enhanced

primary regulation, balancing, synthetic inertia, etc.)

o Optimal coordination of different flexibilities resources in grid context with high share of
renewables penetration.

38 www.terna. it/en/about-us/innovation-plan
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e Sustainability: This includes all the projects aimed at promoting a more sensitive approach to
environmentalissues. Iltisanintegral part of the corporate missionandisrelevant toall the other clusters.

4.3.3 France

4.3.31 Overview of regulatory practices

The general regulatory principle can be described as incentive-based revenue cap with pass through elements. TSO’s
capital cost differentials between forecast and actual trajectories are now 100% covered by the tariff through the
reconciliation. The treatment of CAPEX encourages innovative projects that are efficient. CRE put in place incentives
for innovation in the way CAPEX are dealt when setting the tariff.

Inaccordance with the public service mission assigned to TSOs, the Public Service include efforts on R&D. As such,
TSO must undertake studies for the development of innovative technologies and improvement of the performance
of its facilities and the TSO invests on the development of intelligent grids. TSO has tangible duties to make digital
transformation happenandimplement state-of-theart technologies, as well development of them.

Per regulations (public service contract), the responsibilities of TSO include:

e Technological change: offering new technical development solutions by fostering the emergence of new
components which take advantage of nanotechnology development, power electronics and
superconductivity.

e Digitalchange: development of amethodology to facilitate infrastructure maintenance and optimization
and contributing to the development of intelligent networks.

These changes and development should aim the promotion of RES integration to the grid, improvement of power
systemmanagement tools and market mechanisms, andenabling real-timedataservicesinorder tosupportenergy
transition.

The French Energy Regulatory Commission (Commission de Régulation de l’Energie - CRE) introduced in its
transmission price controlanincentiveschemeforResearchandDevelopment (R&D) cost. Thetariffaimstoprovide
the TSOs with all the resources needed to respond to the challenges of energy transition and takes account of the
changes in the market.

The national regulatory framework is supporting R&D and innovation activities, finally concluding inintegration of
projects to the RAB. The regulations provide enough flexibility for decisions adapting in parallel with project
execution or after that.

TURPE price controls are applied for both distribution and transmission utilities. The current price control for TSO
is TURPE 5 HTB and is effective from 2017- 2021, setting limits on what RTE can charge for development and
operation of the network.

R&Dandinnovationexpenditures, withafocusinsmartgrids, areentirely coveredaswellasRTE’sotherinvestment
expenditures. TURPE 5 HTB supports performance incentives and provides the TSO the possibility to receive extra
budgets during the tariff implementation period for financing innovation and intelligent grid projects, which is
subject to approval of its feasibility on the basis of the CBA.
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CRE tries to sustain the balance between implementation of innovative solutions and investments for new
infrastructure. Inthis context, if RTE exceeds the allowed budget for R&D and innovation activities, the deltaisnot
coveredinits tariff. In addition to the existing price control, smaller projects, at a lower value and asmaller scale,
may be promoted through other mechanisms, which allow their development by limiting the risks in early stage of
innovationbeforethe projectisconsideredforawiderdevelopment (i.e. largescale pilot deployments).

This project is funded by the European Union

Aprocess for approval of innovative projects exists to reduce the risk of non-accepted expenditures. If TSOwant to
start activities that are not directly associated with their main tasks, the activities must be approved by the CRE in
advance.

TheTSOsonayearly basismust report to CREonthe actual spending, list of currentand upcoming R&Drelated
projects with expected results. At the end of the price control period, any underspending on the allocated R&D
amount is accumulated in an account and reimbursed back to the network users.

Network
charges

Revenue cap

Reporting and R&D Reimbursement of non

monitoring expenditure expended R&D revenue

Figure 26: Overview of French Innovation Revenue Methodology

TSOhas tosendanannual report of R&D projects to CRE for publicationin order to report to the users oninnovation
projects carried out by the TSOs. This report needs to include the following in particular:

e Adescription of the projects carried out and partnerships made, together with a list of related expenses
and the results obtained.

e Alistof current and upcoming projects, together with the expected results.
e The amounts spent over the past year.
e Expenditure forecasts for each year until the end of the tariff period.

e The number of full-time equivalents allocated to the R&D programmes.

Any support or grants received.

On the other hand, the latest R&D plan of RTE (2017-2020) has been categorized in 6 programmes:

¢ Asset management
e Grid infrastructure evolution

e Environment andsociety
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¢ Power system functioning and operation
¢ Optimal grid development for the energy transition
e Foresight, economics and smart grids

4.3.3.2 Selected transmission projects supported

InFrance, existingregulatoryframeworksupportsR&Dandinnovationprojects (includinglarge-scaleones) thatare
considered as feasible in terms of costs and economic/technical benefits.

Some examples to innovation projects supported:

e RINGO:It’sasalarge-scale R&D project forimplementation of battery storage with an aim at showing the
relevance of smart storage for operational performance of the network and congestion management.
RINGO project is a good example to show the approach of the regulatory framework. Although, the
projects has a deep R&D characteristics, it is treated like as other regulated investment, with some
amendments concerning the allowance of the storage operation by the TSO and the length of the
experiment (3 years). The project might be expected to face a regulatory barrier because of the unclear
status of electricity storage in the electricity market.

e Biscay Gulf (BG): The goal of this project is to implement highly innovative 2 GW underwater line to
reinforce the link between the Iberian Peninsula and the rest of the European electricity market without
getting through the Pyrenees mountains.

e iTESLA (Innovative Tools for Electrical System Security within Large Areas): The iTesla project is a new-
generation platformused to analyse projected network situations covering a time horizon ranging from D-
2torealtime. Theunderlying objectiveistooptimise operational securitymargins, by not taking excessive
and costly margins, without compromising the secure operation of the network. The iTesla platformis a
decision-support tool meant to be used at transmission system operator (TSO) level, or by a group of TSOs
(such as the CORESO coordination centre, for example)

e  DataSharing: GRTgazand RTE jointly established the freely accessible Open Data Réseaux Energies (ODRE)
platform. This platform provides citizens, scientists, regional communities and economic players witha
wealth of useful data on the generation and use of energy both nationally and locally.

4.3.4 Norway

NVE regulates the Norwegian DSOs and TSO by using a combination of the company’s own costs and the costs from
benchmarking models. In addition, costs for R&D are treated as pass-through costs when they fulfil certain
conditions, in order to avoid short term disincentives.

TheNorwegian NRA calculates yearly revenue caps with elements of yardstick competition. 40% of the revenue cap
is based on the company’s own costs, and 60% on the cost norm where benchmarking models are used. In the
benchmarking, total costs are minimized given the outputs defined in the model.

Research and development rarely increase outputs of the model in the short run. This means that conducting R&D
would increase costs without any corresponding increase in output in the same year, i.e. the TSO would perform
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worseinthebenchmarking. This would give disincentives against R&D for the TSO and that isnotdesirableinatime
wherethereare changeshappeningintheindustry. Basedonthis, anewmechanismwasintroducedin2013to
strengthen theincentives forinvestingin R&D. In the mechanism, R&D costs are treated as pass-through costs, i.e.
they are not included in the benchmarking and can be included directly into the tariff base. Three conditions must
be fulfilled before the costs are accepted in this mechanism:

This project is funded by the European Union

¢ The R&D is useful for grid operation/investments/planning
e Itrepresents a maximum of 0.3 % of the TSO’s regulatory asset base

e The R&D project is approved by an external body, e.g. the research council. This ensures the burden of
work for the NRA is reduced. As the NRA must not evaluate whether it can be considered as research, that
decision is delegated to a third party.

Once these criteria are met, the project owner can apply to have his project approved in our R&D funding
scheme. Theapplicationmust besent electronicallytoNVEand mustcontainatleast the followingdocumentation:

¢ Documentation that the project was found to be worthy of support

e Abrief explanation of why the project is relevant and how the project contributes to more efficient
operation or utilization of the network

e Anoverview of which network companies are to participate in the project
e Astatement that the project will comply with the Accounting Act's requirements for managing R&D costs
e Astatementthattheprojectresults willbe made widelyavailable
InNorway, thefollowingincentivesforR&Dareinplaceorcanbeused:
e EURE&D project funding (Horizon 2020)
e Nordic R&D project funding (NER - financing from the Nordic countries)
e Skattefunn (taxbenefit)
¢ NVEordning (additional financing from the regulator)
¢ NFR - Norwegian Research council (R&D project grants)

4.3.5 Finland

Although the Monitoring Act does not assign the Regulator specific responsibilities and powers for incentivizing
innovation, the Finnish Regulator encourages innovation through its regulatory methodology and the innovation
incentive.

The regulatory methodology for calculating reasonable return contains an innovation incentive. The Finnish
Regulator deductsreasonable R&D costsduring the calculation of realised adjusted profit for networkoperators, in
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order to support the active innovation and R&D efforts (instead of directly controlling prices, the Regulator implements
an ex-post tariffs adjustment at the end of a four-year tariff period on the basis of a calculation of reasonable yearly returns).
However, acceptable R&D andinnovation activities costs must be recorded as expenses in the unbundled profitand
loss account since capitalised R&D costs are not accepted to be included in the calculation of the innovation
incentive. Moreover, the acceptable R&D costs need to be directly related to new knowledge creation, as well as
use of new technologies and the development of products or network operation methods.

This project is funded by the European Union

The results of projects for which costs have been accepted in the innovation incentive must be public so they can
be used by the sector as a whole, with the exception of confidential customer information or results protected by
industrial property rights.

The impact of the innovation incentive is deducted when calculating realised adjusted profit. The impact of the
innovation incentive is calculated so that a share corresponding to a maximum of 1% of the DSO’s total turnover
from network operations in the unbundled profit and loss accounts in the regulatory period are treated as
reasonable research and development costs. The incentive is applied to all network operators.

Further, recently, the Ministry of Economic Affairs and Employment, which is responsible for energy policy, set up
a working group tasked with investigating the possibilities of smarts grids in the electricity market. The working
group contains members from e.g. both the Regulator and the TSO. In particular, the task of the working group is
toinvestigate and make proposals on how smart grids canempower electricity consumers to actively participatein
the market and promote security of supply.

4.3.6 Recap of EU Countries

Asitcanbeseeninthebelowtable, someof the European countrieshave noreference toinnovationorrelated
concepts in regulatory framework. This does not mean that TSOs of these countries do not undertake innovation
projects or R&D expenditures, but these are not directly incentivised via revenue allowance or special innovation
funding mechanisms.

Table 13: EU Countries with Dedicated Regulation/Incentive Mechanism for Transmission Innovation

No reference to innovation or related concepts in
regulatory framework

Reference to innovation in regulatory framework

Austria Italy Czechia
Bulgaria Lithuania Estonia
Belgium Luxembourg Greece
Croatia Poland Latvia
Denmark Romania Netherlands
Finland Slovenia Portugal
France Sweden Slovakia
Germany UK Spain
Hungary

Ireland

Source: European Commission (2019) Do current regulatory frameworks in the EU support innovation and security of supply in electricity and gas
infrastructure?
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We have already presented the regulatory approaches to transmission innovation of 5 European countries: UK,
France, Finland, Italy and Norway. To complete the European benchmark, we thinkitisinteresting to provide brief
information about additional EU countries. In2019, the European Commission commissioned a report entitled “Do
current regulatory frameworks in the EU support innovation and security of supply in electricity and gas
infrastructure?”® which contains useful briefs on regulatory practices in use in European countries.

This project is funded by the European Union

TheECreportidentified some countrieswithspecificreferencestoinnovationorrelated conceptsintheregulatory
framework applicable to TSOs. In general, legislation of these countries includes an explicit mandate to NRAs and
TSOs to promote innovation activities.

As summarized, there is generally no clear and consistent content in the regulatory frameworks across the EU for
innovationorsimilar related concepts (such asresearchand development, technological change and smartgrids).

e Category 1.1: Countries in this category explicitly include innovation or related concepts such as R&D,
technological change, smart grids in their hi-level regulatory framework like legislation.

Examples: Belgium, Bulgaria, Denmark, France, Lithuania, Romania, Sweden.

o InBelgium, in order to incentivize innovative investments, the tariff methodology is allowed to
containfavourable provisionsbasedonthe legislation. Aslong as the innovative projectsare cost-
effective and provide social benefits, the NRA approves innovative projectsincludedin ten-year
investment plan. Inaddition, for especially risky/special projects like the modular offshore wind
project, an extra remuneration is covered by the NRA.

o InFrance,RTEhasastatutoryobjective toperforminnovationactivitiesforthenewtechnological
solutions and development of intelligent networks. Regulatory framework provides support for
innovativeprojectsaslongasareasonablerelationshipexistsbetweenmonetaryexpenditureand
economic/technical benefits

o InSweden, the Swedish Energy Agency promotes R&l activities and makes the TSO develop R&l
plan.

e Category 1.2: Countries in this category explicitly include innovation or related concepts such as R&D,
technological change, smart grids at their lower regulatory level instruments like tariff
methodologies/incentives

Examples: Austria, Belgium, Finland, Germany, Ireland, Italy, Luxembourg, Slovenia, UK.

o InFinland, theimpactof theinnovationincentiveisdeducted when calculating realised adjusted
profit. The impact of the innovation incentive is calculated so that a share corresponding to a
maximum of 1% of the DSO’s total turnover from network operations in the unbundled profit and
lossaccountsintheregulatory period aretreated asreasonableresearchand development costs.

o InGermany, limited costs of R&D are approved within the revenue cap. However, the Regulator
provides support forinnovative projects as long as areasonable relationship exists between
monetary expenditure and economic/technical benefits.

%% European Commission (2019) Do current regulatory frameworks in the EU support innovation and security of supply in electricity and gas
infrastructure?
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o InUK, as defined in innovation support mechanism established by Ofgem, innovative solutions
not included in regulatory model can be proposed for trial. In addition, revenue adjustment for
the innovative projects can be realized by the Regulator.

This project is funded by the European Union

e Category 1.3: Innovation related references are included in the TYNDP (Network Development Plan). In
thesecountries, thereisnospecific treatment toinnovativeinvestments, and theyareincludedinnetwork
development plans.

Examples: Croatia, Hungary, Poland.

e Category 2: Countries with no evidence of support forinnovative investments in the regulatory framework

Examples: Czechia, Estonia, Greece, Latvia, Netherlands, Portugal, Slovakia, Spain.

o Although noreference exists in the regulatory framework of Spain, there are 76 technology
innovation projects that aims efficiency increment and facilitation of the integration of
renewables in Spain.

Despitethelackof explicitincentives, several countries have takenstepstotryandintroduceitinlegislation. Some
example practices of these countries can be listed as follows:

e Cost-plus elements, e.g. in Greece, Belgium, Czechia, Denmark, and Luxembourg, preclude that the
regulator distinguishes between conventional technological solutions and innovative investments. The TSO
caninvestininnovative projectsor projects with innovative elements, if they are approved.

e Direct support to innovation within the regulatory framework, e.g. innovation allowances in the UK. The
TSO in the UK can apply for revenue adjustment for innovation projects, there is a Network Innovation
Allowance and a Network Innovation Competition fostering smaller trials and projects, and the NRA has
established the Innovation Link, allowing solutions from outside the regulatory model to be proposed for
trial. Itis not surprising that the NRF is given a high overall rating by the stakeholders and that many
innovative projects are being implemented in the UK.

e Thepossibility to propose new innovative categories of investments remunerated based on audited costs
inasystemof referenceunit costs, e.g. inSpain, orexternal cost assessment, suchasinFrance.

e TheSlovenian TSO hasestablishedaunitforinnovation. The TSOis pretty activeinsmartgrids, leading the
first smart grid PCI. The TSO has a “budget under coordination” of 130 million Euro for innovation, within
which the mainfocusisonR&D, demonstration projectsand pilot projects whichrange from core-business
practices to international collaboration and cross-border market projects. Also, a micro grid project is
conducted for the city of Ljubljana and are involved in a large consortium led by the French RTE working
on OSMOSE, a project on storage at a cross-border level and including multiuse of storage. In contrast to
the UK, therearefew (innovation)incentivesintheregulation (e.g. forsmart grids). Generally large-scale
deployment projects testing the use cases are preferred.

e Estoniaisafrontrunnerininnovationinwhich the Regulatorand TSO closely collaborate to actualize
innovation activities yieldinga social advantage for the community. Any project, whether it is considered
innovative or not, should be advocated by a socio-economic evaluation by the TSO. In spite of the reality
that the regulatory framework does not straightforwardly incentivise innovation expenditures, the
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Regulator is willing to tune in to the TSO’s proposals with respect to contributing in R&D and innovation.
The eagerness tocontributetoadvancementinR&Disillustrated by government-supported project “Data
ExchangePlatform” and “Smart Metering” projects forwhich, costshave beencompletely recognized and
included within the RAB.

This project is funded by the European Union

e Finlandis acase of regulatory framework that allows incentives for innovation and R&D projects that are
designed to create new knowledge, technology, products or methods of operation in network operations,
ortotheplanningworkofsuchprojects. As per theregulatoryapproach, theRegulatoraimsatencouraging
R&Dbyallowingforthe deductionofupto1%of R&D costswhencalculating realisedadjusted profits.

It could be concluded that including provisions relating to R&D incentives for the take-up of innovative solutions
increase the likelihood that innovative projects are conducted, the examples above show that the success of such
provisions depends on the entire structure of the regulatory framework. Moreover, it also depends on the mind-
set of the sector stakeholders involved.

In some countries, provisions are in place, which decrease the risk of innovative projects. Examples are:

e Inthecurrentregulatory periodinthe Czechia, the electricity TSO receivesa WACC premium, which
supports the investment in risky or innovative projects

¢ InBelgium, the electricity TSO can receive a WACC premium for risky projects; however, it has not been
widely applied and only been recently used for offshore projects

e Ex-ante approval of CAPEX costs and minimizing the time lag for remuneration can reduce the perceived
risk, as is the case in Germany and in Austria (for electricity)

e InGermany, investmentprojectsthatarestipulatedinthenationalnetworkdevelopmentplanareeligible
for so-called investment measures (“IMA”). When the German NRA BNetzA approves an investment
measure, the related costs are considered so-called permanently non-influenceable costs, which are not
subject toindividual efficiency targets and thus can be fully reflected in the revenue cap. Inaddition, the
costs are reflected in the revenue cap already during an on-going regulatory period. After the
commissioning of an investment measure, the costs are integrated in the regulatory asset base and
regarded as influenceable (potentially inefficient) costs at the end of the regulatory period after the
commissioning.

The good practices that could be mentioned for regulatory framework supporting both efficiency and reducing the
risk of innovation activities:

e  WACC-premium for different projects as the WACC should be in line with the risk of the project
e Provideex-anteapprovalof CAPEX/costs (e.g. forspecific categories of projects thatarerelatively risky)

e Allow flexible project implementation deadlines (elimination of deadline penalties related for selected R&D
projects)

The following table provides a comparison of the regulatory practicesin different EU countries for TSOs regarding
innovation activities.
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Table 14: Cross-Country Comparison of Electricity TSO Innovation Incentives/Funding Mechanisms

Regulatory

Approach to s S
. Category 1: Reference to innovation in the regulatory framework
Innovative

Investments Category 2: No reference to

TSO in State Regulato
& i innovation in the regulatory

Tariff Methodologies

Ownership Periods 1.3 References in
EU Category Category 1.1Referencesin the high-level 1.2Referencesinthe tariff NDP (Network
Countries 1 2 regulatory framework methodologies/incentives Development
Plans)

framework

Legislation states that costs
arising from the efficient

Austria 51%stateowned Rate-of-Return(Costbased) 1 Year P implementation of new
technologies may be included
in the network charges

Thelegislationrequires that the tariff
methodology must incentivise the
TSO to ensure security of supply -
this is applied to existing and new
infrastructure of national or
European interest and offshore
infrastructure. Whilstit refers to the
objective of security of supply and
nottoinnovationperse,itallowsthe
tariff methodology tocontainmore
favourable provisions in order to
incentivise innovative investments

In light of the statutory
requirement, within the tariff
methodology, the NRA
incentivises the TSO to
implement R&Dnecessary for
its activities by allowing
recovery of costsincurred with
acap of (i) 50% of

total of subsidies received in
thatyear; and (ii)amaximum
of € 1m per year

Revenue Cap +cost control
Belgium No incentives + qualityrelated 4 years v
incentives (Hybrid)

Yes (Pri
es (Private The general statutory roles of the

. company, but Rate-of-Return (combined NRA include performing assessments
Bulgaria parent company . . 1 Year P . . .
. . with cap on prices) regarding introducing smart metering
is ultimately systems
State owned g ’
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Regulatory
Approach to Category 1: Reference to innovation in the regulatory framework
Innovative
TSO in State . . Regulatorv Investments .Categor.y 2:_N° EISIEncEto
Tariff Methodologies innovation in the regulatory
Ownership Periods 1.3Referencesin PRN—
EU Category Category 1.1Referencesin the high-level 1.2 Referencesin the tariff NDP (Network
Countries 1 2 regulatory framework methodologies/incentives Development
Plans)
Investments in
NDP include
application of
new
Croatia No Cost Plus (Cost based) 1 Year g technologies
particularly if
innovation leads
to efficiency
saving
Innovative projects are being
financed using Operational
Programme Enterprise and
Innovations for
Czechia Yes Revenue Cap 3 years v Competitiveness. Significant
forthe TSOispriority axis 3,
where subsidies can be drawn
under thechapter Smart Grids
Il - Transmission Grids
thereis an explicit statutory duty on
TSOtoensureR&D activities required
No for environmentally friendly and
Annual break-even process . energy efficient network are carried
Denmark Yes Defined v . L.
(Other) . out. Oneexample of thisin practice is
Period - .
Kriegers Flak - combining offshore
wind with power exchange between

twocountrieswhichisaworldfirst
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Regulatory
Approacl‘1 o Category 1: Reference to innovation in the regulatory framework
Innovative
TSO in State . . Regulatorv Investments .Categor.y 2:_N° G
Tariff Methodologies innovation in the regulatory
Ownership Periods 1.3Referencesin PRN—
EU Category Category 1.1Referencesin the high-level 1.2 Referencesin the tariff NDP (Network
Countries 1 2 regulatory framework methodologies/incentives Development
Plans)
No
Estonia Yes Rate-of-Return (Cost based) Defined v No reference.
Period
the tariff methodology allows
the TSOtodeductup to 1% of
specific
R&D costs whencalculatin
_ 53.1% state costswh s
Finland Revenue Cap 4 years v realised adjusted profits,
owned . o e
reducing thelikelihood of
the TSObeingrequiredto
lower tariffs set for the next
year
thereisastatutory objectiveimposed
onthe TSOstodevelopresearchin
the field of energy. The TSO is
- No Revenue Cap, incentive 4 vears required (through public service
1SRES based y e contract) tooffer new technological
solutions and develop a methodology

for optimisation and development of
intelligent networks
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Regulatory

Approach to
Innovative

Regulatorv Investments

TSO in State
Tariff Methodologies

Ownership Periods

EU
Countries

Revenue Cap (Incentive
Germany No based) 5 years v
of costs not publicly funded
and cannot otherwise be
financed by the TSO
Greece No Revenue Cap 4 years No reference
NDP include duty
to
examine
possibility of
Combined model of introducing new
Hungary No Incentive based Regulation 4 years v technological
and Cost plus (Hybrid) solutions. Also,
tariffs motivate
TSO to develop
smart grid
methods

Category Category
1 2

Category 1: Reference to innovation in the regulatory framework

1.1Referencesin the high-level
regulatory framework

Coritt

Category 2: No reference to
innovation in the regulatory
1.3Referencesin framewnrl

NDP (Network

Development

Plans)

1.2 References in the tariff
methodologies/incentives

theNRA canapprove limited
scopeof R&Dcostswithinthe
revenuecap. RelatestoR&D
costs under publicly managed
and funded schemes, only 50%

=DAl

human
dynamics
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TSO in State

Ownership Tariff Methodologies

EU
Countries

Revenue Cap based on Rate

Regulatory
Periods

Regulatory
Approach to
Innovative

Investments

1

Category Category

2

1.1Referencesin the high-level
regulatory framework

Category 1: Reference to innovation in the regulatory framework

1.2 References in the tariff
methodologies/incentives

theNRAhasprovidedforan
innovation allowance to
support andtrial

specific new and emerging

1.3 References in

Coritt

Category 2: No reference to
innovation in the regulatory
framework

Ireland Yes of-Return with Incentive 5 years v technologies. Further revenues
based Regulation (Hybrid) can also be provided
on case-by-case basis where
TSO makes submissions to the
NRA including a business case
Combined model of Price Support of innovative projects
Cap (OPEX) and Rate-of- through approved State Aid
N 6
Italy ° Return (CAPEX) (Cost years v particularly in
based) the area of smart grids
Strong emphasis to innovation
through the development of
the electricity transmission
system in an economic and
ffici DP
. Cost-plus/Rate-of-Return N,o € 1c1ent manner and N
Latvia Yes Defined v requirements.
(Cost based) . ..
Period However, therearenoexplicit
funding mechanismsin favour
of innovative
investments beyond CEF for
PCls
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TSO in State

Ownership Tariff Methodologies

EU
Countries

50/50 Price/Revenue

Lithuania Yes Cap - Hybrid Cap
(Hybrid)
Luxembourg No Revenue Cap

Regulatory
Approach to
Innovative

Regulatory Investments

Periods

Category Category
1 2

5 years P

4 years v

Coritt

Category 1: Reference to innovation in the regulatory fram ework

1.2Referencesinthe tariff
methodologies/incentives

1.1 Referencesin the high-level
regulatory framework

Thereisastatutory requirement
onthe TSO to develop innovative
pricing formulas and to consider
development of smart energy
grids and smart energy
accounting systems

There is a strong
modernisation agenda
targeting introduction of
smart grid and new
technologies. Tariff
methodology includes pass
through of R&D costs
relatedtoTSOsactivities
and may be included in
tariff upto 1% of maximum
allowed income

Category 2: No reference to

. innovation in the regulatory
1.3 References in

NDP (Network
Development
Plans)

framework
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Regulatory
Approach to

. Category 1: Reference to innovation in the regulatory framework
Innovative

Category 2: No reference to
innovation in the regulatory

TSO in State Regulatory Investments

Ownershi Tariff Methodologies Periods .
P 1.3 References in AT OTE

EU Category Category 1.1Referencesin the high-level 1.2 Referencesin the tariff NDP (Network
Countries 1 2 regulatory framework methodologies/incentives Development
Plans)

Duty to develop the
transmissionsysteminan
economic and efficient
manner requires the TSO to

N.O innovate. Therewasalso a
Defined -
Netherlands Yes Revenue Cap Period (3- P specific Netherlands
Enterprise Agency smart
5years) . . .
grid experimental playing
field (endedin2016)and
the TSO block chain
initiative
Via NDP, TSO
Cost of service (with includes
Poland Yes elements of Revenue 3 years v budget for
Cap) innovative
investments

Combined model of
Price Cap (OPEX),
Portugal No standard costs in new 3 years v No reference
investments and Rate-of
Return (CAPEX)
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Regulatory
Approach to
Innovative

TSO in State Regulatorv Investments Category 2: No reference to
Tariff Methodologies innovation in the regulatory

Category 1: Reference to innovation in the regulatory framework

Ownership Periods 1.3Referencesin
EU Category Category 1.1Referencesin the high-level 1.2 Referencesin the tariff NDP (Network
Countries 1 2 regulatory framework methodologies/incentives Development
Plans)

framownrk

National energy strategy includes
moving to a smart transmission
omanta 58.69% state S Cap s > network and encouraging
owned investments in R&D and this is
embedded
in the primary legislation

Cost-plus / Rate-of-

Slovakia Yes Return 5 years v No reference
Some incentives exist that
appear to favour
Slovenia Yes Revenue Cap 3 years 2 1‘nnovatlon, e.g. Investments
in smart meters and smart
grid projects and in pilot
stage
Evidence provided of 76
technology innovation
i No Rate-of-Return (Cost 6 years > projects aimed at
based) increasing the efficiency of

systemandfacilitatingthe
integration of renewables
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TSO in State . .

. Tariff Methodologies
Ownership

EU

Countries

Sweden Yes Revenue Cap
Revenue Cap based on
Rate of-Return with
UK No

Incentive based
Regulation (Hybrid)

Regulatory
Approach to
Innovative

Regulatory Investments

Periods

Category Category
1 2

4 years v

8 years
(will be 5
years in
2021)

Coritt

Category 1: Reference to innovation in the regulatory fram ework

1.2Referencesinthe tariff
methodologies/incentives

1.1 Referencesin the high-level
regulatory framework

Swedish Energy Agency
(government body, not NRA) has
the authority to promote R&D in
thesector. Thistranslatesintoa
TSO duty to promote R&D and
produce an R&D plan

- The TSO can apply for
revenue adjustment for
innovation projects if they
can demonstrate cost
efficient, lowcarbonor
environmental benefits;

- Network Innovation
Allowance and Network
Innovation Competition
fostersmallerinnovative
trials and projects;

- The NRA has established
Innovation Link which
allowssolutions outside of
regulatory model to be
proposed fortrial.

Category 2: No reference to

_ innovation in the regulatory
1.3 References in

NDP (Network
Development
Plans)

framework
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4.4 Roles, Responsibilities, Strategies and Actions of Regulated Entities and Public
Institutions in Incentivizing Country-Specific Targets (Electricity Transmission)

4.4.1 Overview

The promotionof transmissioninnovationactivitiesat national levelrequiresaclosecollaborationbetweenseveral
stakeholders. TEIAS, as the unique TSO in Turkey, has first-hand knowledge of the needs of the electricity
transmission network and the state-of-the-art technology. Therefore, TEIAS should lead the national innovation
strategy of the electricity transmission sector. EMRA (NRA of Turkey) should also play a key role monitoring and
incentivising innovation activities. If necessary, EMRA shall develop, implement and monitor the adequate
regulatory innovation incentives. The success of the innovation incentives relies heavily on whether all national
stakeholders are aligned around common objectives and strategies.

Based on our analysis of European experiences we identify the following key stakeholders:

1. National Regulatory Authority (NRA). In general, the duties of the NRAs include licensing of TSOs as well as
fixing or approving network tariffs or their methodologies and supervising the TSOs' performance. With
respect to innovation, in most of the countries studied, the NRA is responsible for the design and
implementation of the innovation incentives mechanism.

2. The Government. In general, itsrole is to set the overall energy strategy at policy level and to promote the
required legislation which provides the overall scope and structure for the regulatory framework through
the relevant legislature. In some European countries the government holds additional powersin
connection with monitoring of market players and with approval of major capital investments. EU
governments drive national energy and market policy influencing which innovative solutions for the
electricity sectorare considered priorities. Some governments have also putin place support mechanisms
such as tax incentives of special funds devoted to innovation activities.

3. Transmission System Operator (TSO). Overall, its main responsibilities are operating, maintaining and
developing the transmission network in an efficient, safe, reliable, economic and environmentally
sustainable manner guaranteeing third party accessonanon-discriminatory basis. TSOs also contributeto
security of supply through long term network planning to meet reasonable demands. In some countries®
the TSOhas the legal commitment (e.g. inthe licenses) toundertake R&D efforts. Withaninnovation
incentive mechanismin place, the TSO is the main responsible to implement the R&D strategy and invest
in pilot projects, R&D studies, etc.

4. Customers. End users should also be considered as relevant stakeholders since it the end they are funding
innovation activities (via network tariffs) and should benefit from potential R&D activities’ output: QoS
improvements, efficiency gains, cost reduction, etc.

#0 E.g. France and Lithuania. See international benchmark section for additional information.
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These are the key stakeholders for the design and implementation of national innovation strategies for electricity
transmission activities. Additionally, there are other agents that will eventually be involved in the innovation

activities:

Distribution System Operators (DSOs). It is key for the national innovation strategy of the electricity sector
toguarantee that DSOs and TSOs innovation efforts are aligned. Insome countries (e.g. UK) the innovation
incentive mechanisms are same for TSOs and DSOs. TSOs shall be encouraged to collaborate, as far as
possible, with DSOs in some R&D projects to take advantage of synergies and guarantee the knowledge
transfer of R&D studies’ output among all market players.

R&Dentities (universities, R&D centres, advisors, etc). Theseentitiesplaydifferentrolesintheinnovation
strategy of European countries. In some countries such as France or UK they support the NRA during the
evaluation process of R&D candidate projects. TSOs may also externalise R&D activities and engage
external entities via tenders, subcontracts or partnerships.

International agencies. Some international institutions such as the European Union devote special funds
to R&D projects. We have already presented several initiatives at EU level promoting knowledge transfer
and partnership between TSOs of European countries. Turkish TSO (TEIAS) may take advantage (already
being supported through several international projects) of some of these initiatives and partner with
European TSOs for specific projects.

The following picture displays the role of the above-mentioned entities in the national innovation strategy of

European countries:

Government

Energy Policy and Environmental Goals
Tax incentives

Allowed R&D
expenditures,
innovation incentives

NRA
Monitoring and
Reporting
Technical Support
R&D Entities

International
Agencies

Partnership and knowledge
transfer.
Special Funding

Innovation outputs

Customers

Network tariffs

TEIAS

Innovation positive
externalities

Population

Partnership and knowledge
transfer

DSOs, other infrastructure operators
and energy market players

Figure 27: Innovation Strategy Stakeholders

Lookingin more detailed into the Turkish electricity system and market institutional set up we have identified the

following list of stakeholders
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Table 15: Turkey Electricity Transmission Innovation Strategy: Key Stakeholders

Generic Stakeholder Turkish stakeholders

Government Ministry of Energy and Nature Resource (MENR)
NRA Energy Market Regulatory Authority (EMRA)
Electricity TSO TEIAS
Electricity DSOs 21 Gas Distribution Companies (Regulated, Private)
Market Operator EPIAS
Electricity Market Players Wholesale and Retail Suppliers
Customers Electricity customers
Public 83 million population
R&D Entities TUBITAK, Universities, Regional Development Agencies
Government Ministry of Transport and Infrastructure
Government Ministry of Industry and Technology
Government Ministry of Environment and Urbanization
Government Presidential Science, Technology and Innovation Policies Board
International Agencies European institutions: ENTSO-E, EU, etc.

4.4.2 Grid Operation and Safety

To operate the transmission network in an efficient and reliable manner is still the core responsibility of the TSO.
TSO should be operating, maintaining and developing the transmission network in an efficient, safe, reliable,
economic and environmentally sustainable manner, providing third party access on a non-discriminatory basis. Also,
security of supply through long-term network planning in order to meet reasonable demands and development of
the network is another key function of TSOs.

Thedutiesof theNRAsinclude licensing of TSOs aswellas fixing orapproving transmission tariffsand methodologies
and supervising the TSOs' performance NRAs need to design the revenue methodology to guarantee that the TSO
has enough resources to operate the network in a safe and efficient manner.

Therearesomeinnovative solutions related to grid operation and maintenance (O&M) that are hard todeploy
without previous know-how and IT capabilities. For example, European TSOs are using more and more remote
inspections technologies e.g. drone inspections and artificial intelligence (Al). Usually it is necessary to develop pilot
projects before the TSO is capable to take advantage of these new technologies. These pilot projects do not
generate additional revenues for the TSO until they are deployed on anindustrial scale.
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UK, FranceandIreland NRAs allow TSOs torecoveras operating expensesall the costrelated to the testingand
implementation of new O&M technologies. For example, many projects have been approved under the Network
Innovation Allowance to study the application of drones for network inspection.

This project is funded by the European Union

In principle, the government in EU countries has not a relevant role in grid operation innovation related matters.
However, we have identified some non-energy governmental regulations that could conditionate the
implementation of innovative technology solutions in the operations of Turkish transmission network.

1. Local R&D funds for the industry could be prioritized to cover required technologies for TSO.
2. Provide flexibilities in the regulations (non-energy) for TSO to:

¢ Own and operate telecommunication technologies.

e Use unmanned aerial vehicles for operations and maintenance.

e Get benefit of national/international cloud services for ICT usage.

Table 16: Roles and Responsibilities Matrix: Grid Operations Innovation

Entity Role Main responsibility Specific duties

Government Not relevant in European countries

Monitoring and allowed revenues - Implementation and monitoring of
National Regulatory determination innovation regulatory incentives (e.g.
Authority allowingR&D expenditures of TSOrelated

to O&M new technologies pilot projects)

Network operations and investments | -  Undertake R&D expenditures: pilot projects
and external R&D studies (research
Electricity TSO centres).

Ensuring safety network operations.

We consider this roles and responsibilities matrix to be compatible with current regulatory framework and
institutional design of the Turkish system.

4.4.3 Power Electronics

High penetration of power electronic interfaced DG resources, flexible AC transmission technologies and high
voltage direct current transmission systems will result in a hybrid AC-DC power systemin the future. Further
penetration of renewable and distributed generation will have a significant impact on the interconnected system
dynamic profile and eventually on how the electrical network will be operatedin the future. Indeed, the transition
from a power system based on conventional synchronous generators to one with Power Electronics raises different
challenges related to system dynamics, for example like the decrease of system inertia, the reduced short circuit
contributions from these new generators and the emergence of new types of interaction phenomena (i.e. control
interactions). Coping with all the challenges, innovation, research and development in the electrical energy business
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should be recognized as a crucial step. HVDC systems could enhance the AC transmission system performance,
transformingittoan AC-DC transmissionsystemwhichexhibitsenhancedcontrollability, flexibilityandresilience.

This project is funded by the European Union

TEIAS should develop a plan towards the successful realisation of power electronics solutions, focusing on system
stability, observability and controllability, and integration of technology solutions in meshed systems. The common
understanding of roles, the development of new technologies, the assurance of system interoperability, the analysis
tools, harmonised standards with ENTSO-E members and procedures are key factors for successful realisation of
future AC-DCnetworks. Toachieve thesegoals, TEIASwill especiallyneed tostrengthen theirtechnical cooperation
with other TSO, power generators and HYDC manufacturers.

4.4.4 Data Management and Digitalization

Automatizationanddigitalization are key toachieve efficient transmission network operations. The digitalization of
TSOs’ activities may include several topics not all of which may be considered as R&D activities.

Thedigitalizationstrategyof aTSOmayfocusonstrengtheninganddeveloping thedigitalskillsof thecompany’s
human resources to allow them to work in a more creative, flexible and coordinated way.

However, whenwe talkabout R&Dinvestmentsrelated todigitalizationwetalk about the optimisation of thevalue
chain through advanced data analytics aiming to achieve greater efficiency in TSO operations (optimisation of
operating costs, costs associated with managing the life cycle of assets, etc.).

A good example of a Digitalization Strategy of a TSO is the one implemented by National Grid (UK):

Focusing our Digital investment in this area will allow us to build on our core capabilities in asset
management, providing us with the capability to further automate and optimise asset interventions in the
future, and investigate the potential for practical applications like Augmented and Virtual Reality to unlock
longer term value. However, in addition, these investments will start providing the data and platforms to
unlock opportunities for our customers and stakeholders to innovate and optimise their use of our
networks®".

National Grid has identified the following priority areas for digitalization:

e Establish a comprehensive data strategy, including master data modelling for assets, and build capabilities
for advanced analytics.

¢ Implementreal-timetechnologiestoingest asset dataand enable advanced analytics andinsights
¢ Increase data-driven engineering, asset design and construction
¢ Innovate with Artificial intelligence.

e Enhance customer relationship management and Digital experience.

" National Grid (2019) Digitalization Strategy.
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Usually NRAsdo notinterfere directlyin the digitalization strategy of system operators. However, inthe UK, Ofgem
requested energy companies to publish their digitalisation strategies as part of their business plan to increase
transparency.

This project is funded by the European Union

Somedigitalizationinvestments related to the above topics could be considered as R&D expenditures subject to be
recovered via allowed R&D revenues. In France, the “adaptation to the digital transition” is included as a specific
innovationarea. Itisimportant to monitor carefully IT expenditures toavoid over enumeration or double counting.
Forexample, the cost of testing anew software could beincluded within the R&D allowed expenditure but theprice
of a long-term software license might also be considered as a CAPEX.

In European countries, the national government has not a specific role in data management and digitalization
related matters of TSOs. However, governments can set national goals for the deployment of IT technologies.

In Turkish National Energy Strategy for 2019-2023 one of the objectives is directly related to digitalizationand ICT.

Table 17: Roles and Responsibilities Matrix: Data Management and Digitization

Entity Role Main responsibility Specific duties

National Government Set national goals for IT upgrading

Monitoring and allowed | -  Active encouragement of digitalization (optional)
National Regulatory revenues setting

Authority - Allowed digitalization expenditures in the revenue
cap as part of the innovation incentives.

Data management - Design and implementation of digitalization strategy

Electricity TSO

Upgradedatamanagementandinformationsystem.

We consider this roles and responsibilities matrix to be compatible with current regulatory framework and
institutional design of the Turkish Electricity Transmission Sector.

4.45 Sector Coupling®

SectorCouplingtermisgenerallyusedfortheholisticandintegratedapproachbyallenergysectors (electricity, gas,
heat, transport, etc.) to use energy in a sector being generated in another sector, with an total increase in efficiency.
Furthermore, the use of distributed flexibilities can also be considered as the coupling of distribution and
transmission sectors. Itisclearthatinthe future asignificant part of the means to operate the systemwill be
located in the distribution networks.

Together with assessing a power system’s flexibility level by looking into traditional supply-side flexibility sources,
the Agency’s approach integrates equally demand-side flexibility, grid reinforcements, storage and sector coupling
as additional flexibility sources and potential game changers

2 ENTSO-E Vision on Market Design and System Operation towards 2030
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In Europe, there is a strong political drive towards coupling sectors, where technologies like power to X - X being
gas, heat, transport, or products - are coming into play. Electricity and gas are both complementary in the form of
flexibility exchange, as well as dependent in terms of black start capabilities.

This project is funded by the European Union

Theelectricitysectorisalready linked toallotherenergysectors. Further expansionispossibleand TSOs could fulfil
the role of systems integrators, obviously sufficiently liaising with all relevant stakeholders. According to ENTSO-E’s
vision for the future, namely “One System of Systems”, there are three main challenges to cope for sector coupling:

¢ Managing and coping with threats to the power system
e Automation and decision support

e Complex forecasting

These three areas do not cover all the challenges TSOs will face in the future, but they are considered as the most
importantdriversand TSOs have aclear planto meet the challenges throughinnovation and cooperation.

ENTSO-E’s vision for the future operation of the power system is illustrated in the visuals below.
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Reconversion in Fuel Cell CO,—Cap‘ture

Figure 29: A Sample lllustration of Sector Coupling

According to this vision, the system of the future will need stronger adaptation to local needs. This will be mostly
be required by the need for shared access to distributed flexibilities. This will depend on the market structure,
network, institutional and economic realities of each country, with the drive for technology, automationand
decision support that will need to adapt to local constraints, culture andrealities, as well as the power electronics
solutionsandforecasting thatwillhave astrong localised component. Thein-depth knowledge of local constraints,
through our own local footprint and close relationships with institutions, customers, shareholders and the publicat
large, and through our partnerships with Distribution System Operators

4.4.6 Relation between TSOs and DSOs

Acrosscollaborationbetween TSOsand DSOs is fundamental for electricity sectorinnovation strategy. Tomaintain
afunctional, efficiencyandreliable electricity networkisimportant toencourage anactive collaborationbetween
TSOs and DSOs for at least the following features:

Information system upgrading and digitalization with a compatible interface.
e Automatic dataexchange mechanisms (e.g. SCADAICCP link for network management systems)
e Smart meters at transmission - distribution connection points.

e Flexibility: the successful implantation of innovative solutions for grid services will require close
coordination of TSOs and DSOs (Ancillary Services from distributed connected resources; distributed
generation, power storageanddemandsideresponse, etc. ) willrequireaflexibleapproachfromallsystem
operators. Following these trends, the first clear driver for the electricity system is the efficient use of
distributedflexibilities, asitisclearthatinthe futureasignificant part of themeans tooperate thesystem
willbelocatedin thedistribution networks. Takingalsointoaccount theneedtointegrate newdistributed
resourcesinanon-discriminatory, secure and efficient way, mechanisms for accessing flexibility services
through shared market mechanisms and a strong cooperation between TSOs and DSOs is required. The
initial objective for using DER flexibility resources could be congestion management and its link with
balancing, mainly based on coordinated active system management practices.

o Criticalinfrastructuresecurity. Tosafeguard thecyberand physicalsecurity of the nationalsystem.
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System Operators are the agents responsible for the implementation of smart networks strategies, but the NRA
shall also participate establishing the guidelines and solving any disputes that may arise between TSOs and DSOs.

This project is funded by the European Union

The upgrading of the relations between TSOs and DSOs is usually included as an area for potential innovation and
therefore related expenses of TSOs can be included in the innovation incentive of the revenue cap.

Generally, the collaboration with other entities (including DSOs) is positively valued for the approval of R&D
projects. InUKpartnership between TSOsand DSOs s positive assessed for allocation of the Innovation Competition
Fund (NIC).

Table 18: Roles and Responsibilities Matrix: Relation between TSO and DSO

Entity Main responsibility Specific duties

National Government Not relevant in European countries

Monitoring, arbitration and allowed | -  Supervision and disputes resolution.
revenue setting
Incentivise TSO-DSO collaboration in
National Regulatory innovation activities.

Authority
Implementation and monitoring of
innovation regulatory incentives.

Operate and upgrade the electricity | -  UndertakeR&Dexpendituresincooperation
Electricity TSO system in cooperation with DSOs with DSOs: pilot projects.

We consider this roles and responsibilities matrix to be compatible with current regulatory framework and
institutional design of the Turkish system.

4.5 Regulatory Practices, TSO Innovation Activities in Turkey

The vision of TEIAS is to integrate into international energy markets and to become a pioneering system and
networkoperatorinlinewith national energy policiesof Turkey. In parallel to the developmentsin energy demand,
TEIAS expandsits electricity transmissioninfrastructure and operatesininternational standards, in a quality way,
economically andreliably.

TheMain Statutory Document of TEIAS gives aspecific responsibility and power to the TSO for conducting R&D
studiesanddetermining new performancecriteriatoincreaseservicequality and customersatisfaction,

InApril2018, “TEIAS Advisory Board and R&D Directive” has been published, which has been developed to organize
the R&D activities regarding designing new processes, products and applications that will provide scientific and
technological development related to the fields of activity of TEIAS. The scope of this Directive includes the
determination of the application, implementation, audit and reporting principles of the Research and Development
activities at TEIAS General Directorate as well as the issues related to the Advisory Board.
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Themainprincipleof theR&D Directive of TEIASistodisciplinethe R&D activities carried out withinaplanand
programbytargeting technological, safeandeconomicdevelopment, and tomakeitsystematic, opentocontinuous
developments.

This project is funded by the European Union

Organizational structure of R&D activities within TEIAS is as follows:
e Technical Working Groups,
e Advisory Board.

Thereis adedicated department in TEIAS, that is responsible for implementation, monitoring and coordination of
R&D activities under the Directive.

Considering the needs and technical developments, the Directive is assessed by the Advisory Board under the
coordination of the General Directorate by incorporating the suggestions from TEIAS departments and updated
according to the provisions of the relevant legislation.

R&D Budget is determined by EMRA within the system usage revenue ceiling of the year with the Board Decision.
The R&D project is TEIAS is categorized in 4 groups:
e Type A Projects: These are the projects to be carried out by TEIAS staff and Master's and Doctorate theses
of TEIAS personnel and who have received the opinion that “It is a useful study that has the quality of R&D
practice for TEIAS” by the Advisory Board.
e TypeB Projects: Projects carried out jointly with TEIAS, other publicinstitutions and organizations and/or
universities, institutes and/or private sector institutions in accordance with the provisions of the R&D

protocols developed for the project,

e Type CProjects: Projects undertaken by local and/or foreign natural and legal persons through the tender
of consultancy or service under the Public Procurement Law,

e Type D Projects: This category consists of projects that are carried out in cooperation with research
institutes (TUBITAK) or domestic/foreign private institutions, and which are carried out in accordance with
the legislation of these institutions/organizations and are fully supported for funds. In case of partial

support for the project, TEIAS also provides the supports under its responsibility from the R&D budget.

Advisory Board members are determined by the General Directorate authorization. The Advisory Board consists of
a maximum of eleven members listed below.

e Chairman of the Board
e Vice Chairman of the Board,
e Maximum three representatives to be determined by the General Manager,

e University Faculty Members (maximum of four representatives),
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e Two representatives from industry experts.
The role and responsibilities of Advisory Board are defined in the Directive:

e Carryoutstudies and make recommendations for the development of TEIAS's institutional and technical
capacity,

e Evaluate the R&D projects proposed to the Board,

e Develop project suggestions directed in line with R&D needs,

e Ensure the promotion and dissemination of R&D projects,

¢ Support the development of national and regional priority projects,

e Encourage the preparation of international R&D projects,

¢ Diversifyfinancial resources forresearchandincrease the contribution of target groups toresearch,

e Impact analysis of the results of R&D projects and to ensure that the actions to be taken according to the
results are notified to the relevant departments,

e Identify and publishing Research Areas.
The role and responsibilities of Technical Committees are defined in the Directive:

¢ Interactandexchangeinformation with the Advisory Board on the specific technical context thatisunder
its responsibility

e Participate in symposiums, workshops and congresses to increase their knowledge both for themselves
and for TEIAS,

e Provide participation and support when necessary, by following the activities carried out under the
relevant CIGRE Working Committees,

e Revealthetechnical problemsof TEIAS and to offer solutions to these problems together with the Advisory
Board,

e Workonstandards, specifications etc. for the products to be developed for TEIAS.

In order to properly select project topics and increase the probability of acceptance of the project, the following
path is recommended to ve followed in the application:

e The R&D project application form (standard template) is developed after determination of the subject

(within the Research Areas) and name of the project to be submitted to the Advisory Board. Applications
are made to the R&D Department for evaluation at the Advisory Board.
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¢ Theproject proposalis not reviewed for uniqueness against the previous and ongoing works. Project
bidders also offer literature review in their submission.

This project is funded by the European Union

e Itisensuredthattheprojectswithsimilarpurposesandtargeting thesameorsimilarregionsareevaluated
as regional or national projects by the Advisory Board.

e Theproposed projects are sent to the academic consultants determined by the Advisory Board for further
detailed scientific evaluation, if deemed necessary.

e Forprojectsdeemedeligible to be supported by the Advisory Board, it is putinto effect following the
signing of the R&D Protocol between the project manager (s) and the Directorate and the General
Directorate Approval.

e Forprojects deemed eligible to be supported by the Advisory Board, it is initiated by signing an R&D
Protocol between the project stakeholder(s) and the Directorate and the General Directorate Approval.

e A commitment must be obtained from the TEIAS departments that will use/be affected by the project
outputs or will be a stakeholder during project implementation.

Projects are evaluated against the following main criteria:
e Compliance of project proposals with Research Areas,
e The contribution of the project to the relevant Research Area(s),
e Ability to produce new information and technology,
e Theapplicability of the information and technology to be obtained from the project results,
e Originality of the projects; interdisciplinary feature,

e Bringing solutions to the problems encountered in the fields of interest of TEIAS; being environmentally
friendly andsustainable,

e Properallocation of R&D staff and other resources for successfully completed the project within the
prescribed duration,

e Technical experience and adequacy of the department proposing the project in terms of personnel and
physical infrastructure,

e Widespread economic, environmental and social impact of the project.

Project proposalsareaccepted fourtimesayearinJanuary, April, Julyand October of eachyear. Incases where the
project is urgent, necessary and critical for TEIAS R&D strategy and country interests; With the approval of the
General Manager, the project application is accepted outside the application periods. Evaluation of the applications
related to the projects is concluded by the Advisory Board within two months at the latest.
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Planning and implementation of the monitoring and review of the projects are carried out by the project
coordinators. The reports prepared in line with the information obtained as a result of these duties are submitted
to the Advisory Board. For each supported and executed project, at least one Advisory Board member is assigned
as anObserver.

This project is funded by the European Union

Project stakeholders send Project Monitoring Reports to the R&D Department and project coordinator, which they
will prepare for each six-month period. Advisory Board, by evaluating the Project Monitoring Report; decides to
continue the support of the relevant project, to warn the project stakeholders, to give additional time to the project,
to stop or to terminate the Protocol.

The Advisory Board decides whethera project is successful and can proceed to preparation of final reports. Project
stakeholders send the final report to the R&D Department and the Project Coordinator within two months at the
latest after the project is completed. The Advisory Board may decide to publish certain projects after evaluation.
R&D Department is presented by the project stakeholders to be published within three months at the latest under
the coordination of the project coordinator after necessary corrections are made and brought to the appropriate
format.

The identified research areas and their priorities for TEIAS is presented in the following table.

Table 19: TEIAS R&D Areas and Priorities

Program Sub-program Priority Status
Asset Management Medium
Optimal Network Planning/Development High
e ST New Hardware and Material High
Modernization
HVDC Medium
Efficiency High
System Observability and Controllability High
Power System Security and Smart Systems High
Stability Enhanced Ancillary Services Medium
Power Quality Medium
Power Storage High
RES Integration High
Power System Flexibility Demand Forecasting Medium
Demand Side Management Medium
FACTS Technologies High
Smart Grid Low
Digital Technologies Big Data Medium
loT Low
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Program Sub-program Priority Status

Cyber Security Medium

TEIAS hasadopted challenge-based clusters and functional objectives of ENTSO-E R&Iroadmap and research areas
of TEIAS are almost in line with ENTSO-E requirements.

Other observation regarding TEIAS’ R&D and innovation processes can be listed as follows:

The details of the R&I projects such as the results of closed projects and progress of on-going projects are not
disclosed publicly.

o TEIAS has hesitations for especially risky projects due to Public Procurement Law (KiK). (Typical R&D partners
are universities, R&D institutes (TUBITAK MAM) and manufactures.

e Typical R&D partners for TEIAS are, caused by laws for public procurement, mainly R&D institutes and
universities. This means that there are at least 2 innovation barriers are over there to tackle before TSOs can
actually start to use the innovation. This is a contributing factor to why innovations typically take such a long
time in TSO.

e R&l Projects are susceptible to being challenged by inspection bodies having tangible-results oriented approach
which contrasts with nature of R&l activities.

e TEIAS is more prone to realize low-risky R&l projects having tangible outputs.

e TEIAS has completed and on-going international IPA funded innovation projects under EU - Turkey Financial
Program of 2002-2007 and IPA 2007-2013. In some of the projects (like power storage, grid efficiency, etc.
projects) TEIASis the end beneficiary and in many other project TEIAS is involved as a project stakeholder.

e TEIAS conducted Smart Grid in the Electricity Transmission Feasibility Study in Turkey in 2015 backed by US
Trade and Development Agency (USTDA) to identify general gaps between TEIASs transmission system and
system using smart grid applications.
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4.6 Gap Analysis and Recommendations

As the power system transformation progresses because of the increasing share of renewable generation, new
challenges will emerge. There will be new ways in which consumers interact with the energy system, enhanced
ancillary services, monitoring, control and interoperability of system, etc. The regulatory framework will need to
evolve to support such innovation and avoid undue barriers to entry. At the same time, it will need to ensure there
are adequate protections for consumers, including those less willing or able to actively engage. It may become
necessary in future for there to be a more fundamental review of industry arrangements to ensure that all parties
are able to competeona level playing field with suppliers, while ensuring the right protectionsshall be setinplace
for consumers.

Akeyroleforthe Government and EMRA is to create the environment for new ideas to flourish by removing barriers
to innovation. Electricity transmission system needs technologies and infrastructure that should be both cost-
efficient and clean, but it also needsinnovation in processes, transactions, and consumer offerings. This shallbe a
fundamental part of the Government’s Industrial Strategy and EMRA’s approach to regulation.

There is ‘de-regulation’ of EMRA on TSO’s R&D budget and projects in Turkey. There is advantages and
disadvantages of the existing regulation framework of EMRA for the TEIAS’ innovation activities aiming to obtain
R&D outputs. However, we can assess that advantages are less than disadvantages, because the existing TEIAS’
activities on the innovative projects are not at expected level as quantity and quality level.

Beyond addressing these regulation approaches, there is a question of how innovation in the transmission system
infrastructure and operation technologies of the future can be catalysed. TEIAS doesn’t have any exemption from
Public Procurement Law. Innovative Projects are susceptible to being challenged by inspection bodies having
tangible-results oriented approach which contrasts with nature of R&l activities. TEIAS has hesitations for especially
risky projects due to Public Procurement Law. Therefore, TEIAS is more prone to realize low-risky innovative projects
having tangible outputs. On the other hand, innovative projects, capital intensive projects resulting in uncertain
future OPEX gains (efficiency improvements / cost reductions) has not incentivised by the regulatory framework
yet.

As part of this, thereisaneed forroles and responsibilities of EMRA to set up regularity framework to support
TEIAS, as the regulated monopolies, by removing barriers for innovative projects in the transmission system to
evolvesothatnetworkandsystemoperationasawholeismanagedefficiently. Thus, TEIASdepartments tocatalyse
innovation activities, not pursuing a timid approach anymore.

After analysing the current situation in Turkey with respect electricity transmission innovation we think it is
recommendable that EMRA develops a new innovative incentive mechanism.

The innovation incentive mechanism for Turkey electricity transmission sector should be based on three general
principles:

1. Effectiveness. Thefinalobjectiveistoupgrade TSOinnovationactivitiesaimingtoobtainR&D outputsthat
could eventually lead to benefits for both network users and TSOs (e.g. efficiency gains) and positive
externalities for the population (e.g. carbon emissions saving). Therefore, the innovation incentive
mechanism must be effective, thatis, it must achieve that TEIAS invests on R&D activities and on the
deployment of innovative solutions.
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2. Flexibility. The mechanism shall be designed in a way that leaves enough flexibility for both TEIAS and
EMRA to implement the incentive in the most suitable way. Establishing rigid and predefined regulatory
and compliance requirements at this early stage of the innovation strategy may hamper the
implementation of the strategy. Compliance requirements should not be an excessive administrative
burden for TEIAS that could eventually discourage R&D expenditures.

This project is funded by the European Union

3. Efficiency. Innovation incentive costs will ultimately be borne by customers via network tariffs. Thereisa
direct trade-off in the short-term between higher allowed R&D expenditures and higher network tariffs.
The incentive mechanism must not allow TEIAS to include in the revenue cap excessive unjustified
expenses. The role of EMRA is to review and monitor innovation expenditures of BOTAS to guarantee that
allowed R&D revenues are invested in an efficient way.

Based on these principles, international experiences, and the situation in Turkey we think that the innovation
incentive mechanism for electricity transmission shall be defined around the following key features:

e Definition of innovation priority areas.

e SpecificOPEXallowance for innovation and R&D expenditures of BOTAS revenue determination.

e R&Dexpendituresareincluded, uponapprovalof EMRA, intherevenue caprecovered vianetwork tariffs.
e Periodical reporting and monitoring of TEIAS R&D expenditures by EMRA.

These featuresare presentedinmore detailed inthe following table:
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Feature

R&I KPIs

Funding
innovation
incentives

Recommendation

Development of R&lrelated
KPIs in the relevant
legislation

Include innovation
incentives as part of the
allowed OPEX

Allowed innovation OPEX
willbeset by EMRAupon
proposal of TEIAS.

The amount of allowed
R&D OPEX should not be
fixed in advance but our
recommendation is to
targetayearly allowed R&D
expenditurearound 1% of
total revenue.

(oritt

Table 20: Proposed Innovation Incentive Mechanism for Turkey: Key Features for Transmission

Explanation

Therearealreadyidentifiedresearchareasand priorities for
innovation activities in TEIAS.

SpecificKPIsfor R&D andinnovation activities shall be defined
and aligned with national energy planning goals.

EMRA shall also be allowed to propose KPIs for innovation.

Foreachregulatory period, TEIAS shall propose atrajectory for
R&D and Innovation expenditures. This trajectory should
include indicative values for:

Project description and budget of specific R&D projects.
General R&D expenditure allocated by research area

EMRA will assess the proposed budget and accept/reduce the
proposed costs toset final allowed revenues. The evaluation
criteria are presented in the next points and our
recommendations is to evaluate the proposal with external
support (e.g. advisors).

We recommend targeting a yearly R&D budget of around 2% of
total TSO OPEX. (Not explicitly defined as of today)
Attheendof eachregulatory period a financial settlement will
take place if some allowed R&D budget has not been spent by
TEIAS. Unspent amounts shall be reconciliate in the revenue
determination of the next tariff period.

DAI lc};jlqmics

Key

Justification
Stakeholders

Formost of TSOs, the KPIsrelated toinnovation activities are
definedbothfor the entire portfolio of R&D and for each
individual projects. Furthermore, ENTSO-E monitors the R&l
activities of member TSOs periodically and revisit the KPIs
accordingto thedevelopment of needs and technologies.

Government,
EMRA TEIAS and
R&D institutes.

We think OPEX based solutions for funding R&D
expenditures are the best alternative.

Inmost countriesanalysed, innovationincentivesare
included as allowed OPEX of the TSOs

CAPEX basedalternatives lead to problems related to RAB
anddepreciationpolicy thatmaybehardtoovercome.
OPEXbasedsolutionsforinnovationincentivesarethe
alternativeidentified asbest practiceinarecentreportof
the European Commission (2019).

1% of total revenue for R&D expenditures is an international
benchmark (which roughly corresponds to 2% of OPEX)

EMRA and TEIAS
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Feature Recommendation

Explanation

Justification

@)ﬁff

Key
Stakeholders

Procurement Special treatment to critical
and project innovative projects like
implementation  exemptions from the
rules regulation

R&D Project

Monitoring Yearly reporting of R&D
Requirements expenditures
(post-project)

InTEIAS’ R&D Directive Type Cprojectsaredefinedas: Projects
undertaken by local and/or foreign natural and legal persons
through the tender of consultancy or service under the Public
Procurement Law.

We recommend to accelerate R&D and innovation activities in
TEIAS, Type-Cprojectscanbetreatedas Type-AandB projects,
whichwillalso attract more technology/solution provider and
private sector R&D firms for TEIAS projects. Also, the
exemption from public procurement rules will encourage TEIAS
departmentstocatalysenewinnovationactivities, not pursuing
a timid approach anymore.

Each year, TEIAS shall send to EMRA a report presenting:

Statusof ongoing R&D projectsandinvestigations:
objective, budget, partners, expected output, etc.

Review of finished projects: objective, budget, partners,
project results, etc.

These reports will help EMRA in two ways:
Monitoring TEIAS R&D expenditures.

Knowledge dissemination. Thesereports mustbe
published in both TEIAS and EMRA website.

DAI lc};jlmzics

Inordertoachieve R&Dobjectives, the need toidentify
which procurement policiescouldstimulateR&Dactivitiesis
crucial.

While public procurement rules usually are designed for off-
the-shelf productsandserviceswithout requesting any
additional R&D, inthefuture accelerated technical change
andthegrowingsocial demand forimproved quality will
resultinmore and moreinnovative solutions. This willinvite
additional R&D efforts by the suppliers. Insuch cases “the
best value formoney” will largely be determined by the
extent to which really new innovations become part of the
process. This expectation strengthens further the
importance of flexible public procurement rulesasakey
innovation measure.

Inall countries analysed, TSOs must comply with reporting
obligations related to innovation incentives.

Usually innovation reports are publicly available to facilitate
knowledge transfer.

Public
Procurement
Institution,
Ministry of
Finance, TEIAS,
EMRA

EMRA and TEIAS
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Feature

Public Access to
Innovation
Process and
Projects

Recommendation

The results of the
innovation projectscan be
publicly available to
promote transparency.

Explanation

EMRAshould foster disseminationactivities of the projects;
results, impact and lessons learnt.

DAI lc};jlqmics

Justification

It’s a common practice to provide public access to the
projects that are funded via tariffs:

- Dissemination of R&D projectsandinnovation activitiesis
also a key requirement by the European Commission,
especially for projects funded under the Horizon 2020
framework. According to this framework program, grant
beneficiaries is required to provide open access to
publicationsandresearchdatastemmingoutofHorizon
2020-funded projects. Opt-outsare possible insome cases.

- Ofgem expect innovation activities and R&D project
stakeholders to collaborate with each other on many of the
projects supported by the NIA. Moreover, the facilitation of
knowledge transfer is of paramount importance of the NIC,
mainly due to the fact that customers are funding the
relevant workanditisa requirement of the NIC that the
learning generated be disseminated as effectively as
possible. This way, project stakeholder, and thereforeall
customers, are able tobenefit fromtheNIC projectsand
innovation activities. This facilitation is fostered through the
LearningPortal. TheLearningPortalisanareaonthe ENA
website through which external partiescanaccessthe
learning generated as aresult of innovative Projects.

(oritt

Key

Stakeholders

EMRA, TEIAS
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Key
Stakeholders
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Feature Recommendation Explanation Justification

Revenue Requirement Methodology must be modified to
In principle the proposed  jnclude R&D expendituresinthe allowed OPEX. Itis

innovation incentive (via recommendable to include also the following aspects:
OPEX allowance) does not

; i In most of the countries analysed there is not specific
Amendments to  require specific o  Eligibility criteria for R&D allowed expenditures. legislation for the i 'y . . P
Secondary modifications of the egislation for the innovation incentive. EMRA
Legislati legislation. Innovationincentiveregulationisincludedintheoverall
egisiation ; Evaluation criteria. Revenue Requirement Model regulation
Only Revenue Requirement q g :

Methodology must be
modified e  Monitoring andreporting obligations of TEIAS.
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4.7 Innovation Master Plan Outline

Thelnnovation Master Plan for the Transmission sector shall establish and develop the national prioritiesand
strategyrelated toinnovative technologies application. The Master Plan shall be the framework document driving
innovation activities of TEIAS together with the regulatory incentives developed by EMRA. The Master Plan must
not be considered only as a document for internal use of EMRA and TEIAS, thus it should have a broader scope. The
InnovationPlanshouldbetheguidanceforanystakeholderpotentiallyinvolvedintransmissioninnovationactivities
both national and abroad. The innovation activities to be planned in this master plan should aim to support TEIAS,
askey systemintegrator of different components and technologies, to answer to societal challenges. TEIAS should
also be prepared to face game-changing environments, such as new actors entering the electricity market (e. g.,
storage, ICT, prosumers, active customers).

One of the objectives of the Master Plan is to engage institutions such as universities and R&D centres in the
innovation strategy implementation. Therefore, it is recommendable to include a clear assessment of the electricity
transmissionsector focused oninnovation: marketplayers, institutionalset-up, regulatory framework, innovative
solutionsinplaceandunder development. Acomprehensiveinnovation master planmayhelp tofosterpartnerships
between national institutions and foreign TSOs, private investors, universities, etc.

TEIAS and EMRA should be in charge of developing the innovation master planin close collaboration with the
Government. We think TEIAS should be the primary responsible of the preparation of the innovation master plan
considering its first-hand knowledge of the needs of the electricity transmission network and the state-of-the-art
technology. EMRA role should be more focused on the regulatory and legal contents and also the overall
assessment, supportand monitoring of the plan preparation. Therole of the national governmentis to oversee that
theelectricity transmissioninnovation master planis aligned with theoverallnationalenergy strategy.

Government

National
Energy
Policy

Innovation Universities and R&D
Master Centres
Plan

EMRA TEIAS

. Internal
Innovation Innovation
Fltegulijmry DSOs, Other SOs and other Corporate

DECHENES energy market players Policy

Figure 30: Innovation Master Plan: Stakeholders Involvement
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The Innovation Master Plan for Electricity Transmission could follow a top-down approach like the one in use by
the National Energy Strategy (2019-2023)3. The top-down approach is based on an objective-target-performance
indicators sequence as we present below.

This project is funded by the European Union

Innovation Master Plan

Research Areas (RA) Periodic Review of RAs against Changes in
TSO Needs and Strategical Priorities

Pro J ect Collection of Specific Requirements from
Departments
|deas <]
Proposals from Innovation Stakeholders
Objective
Target

Performance Indicator

Figure 31: Innovation Master Plan: Indicative Top-Down Approach

This is an indicative top-down approach for a detailed Innovation Master Plan but establishing performance
indicators at the early stages of the innovation strategy is not necessary. It is worth stressing that the Master Plan
shall not be a binding document but an overall strategy aiming to increase transparency and predictability of the
innovation activities in the transmission sector.

We have reviewed the existing Research Areas that has been already identified by TEIAS and it’s been observed
that the categorization and definition of innovation topics are in-line with ENTSO-E categories (with slight
differences). Werecommend TEIAS to periodically revisit these categorizations (againusing ENTSO-E definitionsas
aguideline)andthepriority tagsaccording to the changing need of the system, company and country. Here follows,
some proposal which shows the Consultant’s view on the definitions and priorities for the Research Areas, slightly
differing from TEIAS’ effective definitions.

3 MENR (2019-2023) Strategic Plan
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Table 21: Recommended Changes to TEIAS Research Areas and Priorities

Cluster/Program Sub-program Brief Comments on Functional Areas Priority Status

Asset performance management, predictive
Asset Management maintenance, optimization of capacity Medium
utilization and CAPEX.

Optimal Network State-of-the art software tools and

High
Planning/Development methodologies foroptimal grid planning '8

Use of new materials and power
technologies; new construction and High
maintenance methods

Power System New Material and
Modernization Technologies

This sub-program can be combined with

FACTS sub-program Medium

HVDC
No need to have a separate sub-program, it

Efficiency should be already present and spread in all NA
clusters/sub-programs.

Observability of the grid: PMUs, WAM,
Sensors, DSOinformationexchange
System Observability and
Controllability Controllability of the grid: frequency and
voltage stability, power quality, synthetic
inertia

High

Decisionsupporttools, automaticcontrol

High
and expertsystems

Smart Systems
Power System
Security and
Stability Enhanced Ancillary Services

Enhanced ancillary services for network
operation, AnSfrom DERsincludingstorage,
distributed generation, demand
management, etc.

Medium

This sub-program can be considered under
Power Quality System Observability & Controllability sub- NA
program

Reliability and resilience: defence and
Reliability and Resilience restauration plans, probabilistic approach, High
risk assessment, self-healing

Storageintegration, definition and use of

Power Storage storageservices; systemaddedvalue from Medium
Power System Storage

Flexibility
RES Integration ImprovedRES integration andoptimal Medium
s capacity operation
175
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Brief Comments on Functional Areas Priority Status
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Cluster/Program Sub-program

Improved forecasting techniques,
Demand and RES Forecasting = implementation of machinelearningandAl- Medium
based forecastingtools

Demand Response, tools to use DSR; Load

L
profile, EVimpact ow

Demand Side Management
Power control devices (FACTS, PST, HVDC,
VSC), storage and other technologies are to
be demonstrated and validated, as well as
single-phaseauto-reclosure, andpoint-on-

FACTS Technologies wave switching. High

Flexible grid use: dynamic rating equipment,

power electronic devices; use of

interconnectors

As most of the definitions in Research Areas
fallunderrecent Smart Grid definitions, we
don’t think that a separate sub-program for
that isneeded.

Smart Grid NA

Big Data Big data, data mining, data management High

loT New communication technologies, Internet
Digital of Things
Technologies

Low

Cyber Security Cyber-physical security system, measures High

We recommend the addition of this sub-
program.

Standardization & data

exchange Standardization, protocols for
communications and data exchange,
Enterprise IT architecture and integration

Medium

Integration of market and grid operation

. . Medium
across timeframes (up to real time)

Market - grid integration
Businessmodels (forstorage, gridextension,

distributed generation) for optimal Low
investments in the network

Power System New business models
Economics &

Efficiency®*

Market design for adequacy, flexibility use,

crossborder exchanges, rationale use of RES, Medium

demand management

Flexible market design

¢We recommend adding anew cluster and sub-programs that TEIAS and EPIAS can execute joint innovation activities for further development
of markets in Turkey.
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Finally, we present a proposed outline of the Innovation Master Plan for Transmission. For the purposes of
coherence, theoutlineissimilar to the Distribution Innovation Master Plan but there should be oneimportant
differenceontherolesof EMRAandsystemoperationsinthemaster plan preparation. Indistribution, EMRAis
recommended todirectly beinvolvedin coordinating the preparation of the Innovation Master Plansince there are
more than 20 DSOs. In transmission, TEIAS is the unique TSO and therefore is well positioned to play a leading role
in the preparation of the national Innovation Master Plan for Electricity Transmission.
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Table 22: Innovation Master Plan: Electricity Transmission (Tentative Outline)

Innovation Master Plan: Electricity Transmission

1. 1. Background
1.1. Overview of national electricity sector.
1.2. Introduction to EMRA
1.3. Introductionto TEIAS
1.4. Overview of Innovation Strategy
2. Introduction
2.1. Innovation Process
2.2. Stakeholder Involvement
3. National Innovation Strategy
3.1. Scope of Innovation
3.2. Stages of Innovation
3.3. Innovation Objectives
3.4. Funding the Innovation
3.5. Approachtolnnovation
3.6. Selecting and Prioritizing Ideas
3.7. Developing Plans for Innovation
3.8. Stakeholder Engagement for Innovation
3.9. Collaboration Between TEIAS and DSOs
4. Innovation for BOTAS
4.1. BOTAS innovation corporate policy and strategy
4.2. Innovation Performance to Date
4.3. Future Innovations
5. Governance Arrangements
5.1. Research Partners and Supplier Arrangements
5.2. Managing Risk and Future Uncertainty
5.3. Tracking Benefits
5.4. Keeping the Strategy Up to Date

6. Delivering Benefits from Innovation
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