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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

Generation

2015

259 TWh

(236kV)

Transmission Losses
(~2.5%)

Wholesale

(<36kV)

Import 7,4, TWh Distribution Theft & Losses
Export 3,1 TWh (~15%)
Net 4,3TWh

C 74.626 MW installed
capacity as of April 2016;
- SOE: 40 %
- IPP: 60%

C 36.824 MW installed
capacity as of 2005;
-SOE : 86 %
- IPP: 14 %

C Naturally state-owned
monopoly

A National Load Dispatch
Center (system
operator)is part of
TEKAk(state).

Hnat

HnAat

C Turkey is composed of
21 different distribution
regions.

C All regions have been
recently privatized.

OTC Volume

ePLP 40,9

H_J
NENEN 143 1807

TWh

C Eligibility limit is currently
set as 4 MWh/year and
expected to gradually
decrease to zero.

Regulated

- Competitive



Energy TradingMechanism
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Day-Ahead Market

Day Ahead Market Volumes (2015)

Evolution of Day Ahead Market Volume
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OTC & Exchange Market

Exchange Market Volume Evolution Since Dec. 15 Exhange & OTC Market Expectations

- Introduction of new regulations will allow for central market
4.000 X o . S
clearing thus eliminating counterparty risks, which is one the
biggestproblemscurrentlyin our market
3.000
- After market clearing, proceduressuch as collateral netting will
be usedwhich will bring energytrading costsdown andin return

drivetradingvolumeshigher.
1.000 - With the venture between BorsaT & (i | ayidNadagexpected
l I market improvements include recalculation of collateral on a

daily basis, the introduction of cascadingproducts (quarterly,
1122015 1-1-2016 1-2-2016 1-3-2016 142016 1-5-2016 half, year)andimprovingcollateralnetting.
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OTC Trading Volume Evolution Since Jan.14
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Natural Gas Market

BOTAK Private Sector Liberalisation Timeline in Natural Gas Market
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NG Market ' import Gas balancing
250 USD/sm3 Law agreement market is scheduled
No0:4646 with Gazprom

¢ to start operation.
expired.

- Gas Supply is almost totally é é é
dependentupon pipelinesand for

olo
N

the time beingthere is a hugeprice

gap between regulated tariff and | Thhz'j””c'p'is L‘f]r )fg’&'—am".‘;gva?;;re Four private suppliers
priveimporter price Network Operation ~ amendmenttothe  'Soorve MO icenses
Regulations" go into Natural rol € are
effect. Gas Market Law No signing supply contracts
4646 ’ with Gazprom.
Correlation Between NG CF & Market Price

Effect of NG Price Discount News (H2 Deals)
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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

SCE 9 bl kWh
63 bl Wh aE

60 bl kW

A ThebiggestMarket inthe South East Europendwith advance
iz { transmissiorcapacityat the westernborders TurkishMaket Pricecan
actas areferencepricein thisregion

|
\ A GreeceTurkeyinterconnetcionis now managedoy Coordinated
AuctionOffice in South East Europe

A Increasindlexibility in westernborder. Daily,Monthly and Yearly
ExtplicitAucitons




Regional Energy Hub

Georgia Iran

A H
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A Abundance of hydro resources in Georgia provide competitve ) % I Khby&450 MW)

advantage in terms of generation cost.
U  Inthe summer, while Turkey suffers from electricity shortage A Current import/export method used isolated Region Method

and therefore high prices, Georgia has generation surplus. . . . ..
ghp 9 9 P A Directed Unit Methoavill be used once net transmission

capacity is determined.

52€doSel T P ¢ FO{IIHINEId/ YK & Turkey
Month (TR) (IR (TR) Total
Available Capacity for

A 2transmission lines : Hog@atumi (only for emergency situations)
Borckag Akhaltsikhe (2 x 350 MW)

Georgia -> Turkey Turkey -> Georgia Georgia -> Turkey
Available Capacity for
Electricity Transmission

Month Net Transmission Capacity Net Transmission Capacit;

January 2016
February 2016
March 2016
April 2016

June 2016

July 2016
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September 2016
October 2016
November 2016
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Energy Trading | the Turkish
Electricity Market:

Recent Developments
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Liberalizationin Turkey

o Strategy
Electricity Document Renewable REL Amendment
BOT Law Market Law Energy Law (REL) F-BSR  (No:6094)
(No: 3996) (No:4628) T-BSR (No:5346) o Elantrin
Law No: Start: F-BSR Mew Electricity
3096 BO Law Application Market Law
(No :4283) l (No: 6446) Intraday Market

Private sector
is allowedto

Start of Start of 52 small

operate in e -
generation, EMRA  Financial P”"fat"z;t"f” of HEPPs
transmission Settlement Distribution Privatization

and distributio Communique Companies Day Ahead
Market FPiAS

Start: T-BSR Collatera
@ @ Application Mechanism
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Recent Developments In Turkey

A Intra-Day market become operational July
2015

A September 201% t Tstarted its operations
I Market operator for DAM and IDM
I Market settler for BPM and Ancillary SM
| Calculate Collateraeguirements
I Manage customeswitchingoperations



Recent Developments In Turkey

A Renewable Support MechanisRESSulM
changed drastically (May 2016)

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

A Transparency Platform (2016)

A Eligible Consumer Portal (late 2016)



RenewableSupport
Mechanism(RESSuM

A 15.286 MW applicationfor FiT
A 4387MW hyro-generationabove30 MW

A 2.055 MW new renewable generation
Introducedto the marketin 2015



RESSuUM
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RESSuM Imbalances
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RESSUM Costs
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MCP (PTR)SFiT
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Anclillary Services
Markets (ASM)

Regulationwill be changedheadto foot

A Primaryreserveprocurement

A Secondaryeserveprocurement

A Changen test requirements

A Introduction of DemandResponsdo ASM



HG Continental Europe
RG Mordic
RG Baltic

NENTSEE

RG UK A 41 TSOs
RG Ireland from 34
d countries
° D g

A Turkish grid
operator,

by ]
“.'r TEIAS, joins

s ﬂnﬂ ENTSEE as
‘ﬁhw observer

@ member
ﬁ‘ 14/01/2016
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¢ dzNJ| EN& STEHistory

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

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

A 14 January 2016 TEIAS signed an agreement
to become the first observer member of
ENTSO-E

24






SEE CA

ActdzNJ AaK ¢{h 6¢9T! {0 A3
Project Team Company (PTC) which was respon
to establish SEEAO

A GRTR, with monthly auctions launched on 15
September for October 2015, aftarnich,the daily
auctions took place on 30 September.



Georgia

A00 kV transmissionline (Akhaltsikhe (Georgia) ¢
Borcka (Turkey)) together with a DC backto-back
station at Georgianside 700 MW capacitywhen there
IS N0 congestionn Turkeyor Georgia

AAccordingto the provisionsof the CrossBorder Trade
Agreement and the Interconnection Operation
Agreementthe exportercarryout capacityallocation

AConstruction of a new 154 kV transmission line
(Batumi(Georgiada dzNJ(Turrke$p) togetherwith a DC
backto-backstation at Georgiarsideare foreseen



Turkey- Georgia

Wide range of possibilities:

- Coordinatedauctions

- PXnode

- Implicit model / Market Coupling
- VolumeCoupling



Volume Coupling
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Volume Coupling
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EnergyeExchange/sOTC

EMRAdoesnot havejuristiction over OTC
markets

Needfor REMITstyle primary legislation

O a w Ipé&rspective focuson heathyformation
of DAMprice andwork on preperation of
REMITstyle regulationfor future



