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Turkish Electricity Market Reform Milestones

1983 : 7.000 MW

2005: 36.800 MW

) 2016 : 74.500 MW
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Electricity Market Value Chain
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Energy Trading Mechanism
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Day-Ahead Market

Day Ahead Market Volumes (2015)
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OTC & Exchange Market
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Exchange Market Volume Evolution Since Dec. 15 Exhange & OTC Market Expectations

Introduction of new regulations will allow for central market
clearing thus eliminating counterparty risks, which is one the
biggest problems currently in our market.

After market clearing, procedures such as collateral netting will
be used which will bring energy trading costs down and in return

drive trading volumes higher.
- With the venture between Borsa istanbul and Nasdaq expected
l I market improvements include recalculation of collateral on a

daily basis, the introduction of cascading products (quarterly,
1-12-2015  1-1-2016  1-2-2016  1-3-2016  1-4-2016  1-5-2016 half, year) and improving collateral netting.

OTC Trading Volume Evolution Since Jan.14
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Natural Gas Market

BOTAS Private Sector Liberalisation Timeline in Natural Gas Market

BOTAS's 6-bcm

NG Market import Gas balancing
250 USD/sm3 Law agreement market is scheduled

No:4646 with Gazprom to start operation.

‘bQO\o expired.
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Renewable Energy Market

Capacity By Source Renew. Generation using Feed-In Tariff as of May
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Regional Energy Hub

O-E 9 bl kWh
63 bl h -

60 bl kWh

= . The biggest Market in the South East Europe and with advance
iz { transmission capacity at the western borders, Turkish Maket Price can
! act as a reference price in this region

|
\ . Greece-Turkey interconnetcion is now managed by Coordinated
Auction Office in South East Europe

. Increasing flexibility in western border: Daily, Monthly and Yearly
Extplicit Aucitons




Regional Energy Hub

. Abundance of hydro resources in Georgia provide competitve
advantage in terms of generation cost.

»  Inthe summer, while Turkey suffers from electricity shortage
and therefore high prices, Georgia has generation surplus.

. 2 transmission lines : Hopa —Batumi (only for emergency situations)
Borcka — Akhaltsikhe (2 x 350 MW)

Georgia->Turkey Turkey -> Georgia Georgia->Turkey

Available Capacity for
Electricity Transmission
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*Monthly net Transmission and available capacity for Borcka — Akhaltsikhe line

Iran

. 2 transmission lines: Dogubeyazit — Bazargan (40 MW)
Baskale - Khoy (450 MW)

. Current import/export method used is Isolated Region Method

. Directed Unit Method will be used once net transmission
capacity is determined.

Ma
July 20

Dogubeyazit — Bazargan

Bagkale — Khoy Iran -> Turkey

(TR) (IR) (TR)  (IR) Total
Available Capacity for
Electricity Transmission

*Monthly available capacities for Dogubeyazit — Bazargan and Bagkale — Khoy lines
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Liberalization in Turkey

o Strategy
Electricity Document Renewable REL Amendment
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Lo o, (No: 3996) (No:4628) T-BSR (No:5346) ctart: F-BSR New Electricity
3096 BO Law Application Market Law
(No :4283) l (No: 6446) Intraday Market
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and distributio Communique Companies Day Ahead
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@ @ Application Mechanism
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Recent Developments in Turkey

* Intra-Day market become operational July
2015

» September 2015 EPIAS started its operations

— Market operator for DAM and IDM

— Market settler for BPM and Ancillary SM
— Calculate Collateral requirements

— Manage customer switching operations



Recent Developments in Turkey

Renewable Support Mechanism (RESSuM)
changed drastically (May 2016)

New DAM algorithm (in house software) (June
2016)

Transparency Platform (2016)

Eligible Consumer Portal (late 2016)



Renewable Support
Mechanism (RESSuM)

 15.286 MW application for FiT
4387 MW hyro-generation above 30 MW

e 2.055 MW new renewable generation
introduced to the market in 2015



RESSuM
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RESSuM Imbalances
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RESSuUM Costs
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Cost vs Revenue of the Virtual Generation Company called RESSuM (YEKDEM)



MCP (PTF) vs FiT
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Ancillary Services
Markets (ASM)

Regulation will be changed head to foot

Primary reserve procurement

Secondary reserve procurement

Change in test requirements

Introduction of Demand Response to ASM



ENTSO-E

HG Continental Europe
RG Mordic
RG Baltic

RG UK e 41 TSOs
RG Ireland frOm 34
countries

e Turkish grid
operator,
TEIAS, joins
ENTSO-E as
observer
member

14/01/2016



Turkey’s ENTSO-E History

= September 4, 2013 ENTSO-E stated success
of trial operations and approved further
arrangements for permanent synchronous
operation.

= Aprill5, 2015 Turkey and ENTSO-E has
signed the 10 year «Long Term Agreement»

= 14 January 2016 TEIAS signhed an agreement
to become the first observer member of
ENTSO-E
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SEE CAO




SEE CAO

 Turkish TSO (TEIAS) is one of the shareholders of
Project Team Company (PTC) which was responsible
to establish SEE CAO

* GR-TR, with monthly auctions launched on 15
September for October 2015, after which, the daily
auctions took place on 30 September.



Georgia

=400 kV transmission line (Akhaltsikhe (Georgia) —
Borcka (Turkey)) together with a DC back-to-back
station at Georgian side. 700 MW capacity when there
is no congestion in Turkey or Georgia.

sAccording to the provisions of the Cross Border Trade
Agreement and the Interconnection Operation
Agreement the exporter carry out capacity allocation.

sConstruction of a new 154 kV transmission line
(Batumi (Georgia)—Murath (Turkey)) together with a DC
back-to-back station at Georgian side are foreseen.



Turkey - Georgia

Wide range of possibilities:

- Coordinated auctions

- PX node

- Implicit model / Market Coupling
- Volume Coupling?



Volume Coupling
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Volume Coupling
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Energy Exchange vs OTC

EMRA does not have juristiction over OTC
markets

Need for REMIT style primary legislation

EMRA’s perspective: focus on heathy formation
of DAM price and work on preperation of
REMIT style regulation for future



