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Turkey 1ne of, may be the top country to invest
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ATheneedfor investments(needfor capacity
A Stableand highdemandincrease
AHighSolarEnergyPotential

A Feedin Tariff

A Landavailability
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1. The Turkish Electricity Market

A Market Infrastructure
A Demand & Supply
A Renewable Energase

2. Solar Potential of Turkey

A SolarEnergyPotential of Turkey
A USA- Europe- TurkeySolarZone
A TheNewRenewablé&EnergyLaw

3. Why Turkey?
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The Investment Cycle

i Summer 2008: Peak Demand ~ 31.500 MW
Avail ActualCapacity ~ 32.0000MW

_ 2009 . Thanks to economic crisis !
Iﬂack of Capacity

—

v Excess Capacity
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2008
Ins.Capa 42.186 MW
Generat: 198.815GWh

~32.000MW
— Export %0- %2

Engineering Systems Production, Consulting & Trade Co.

ClassidsenerationCurveof Turkey

Hydro
%16,8 33,337GWh

MW

Natural Gas
%48,54- 96.502GWh

Others %5,84-11.604
GWh Wind: 824Gw%0,41

%37) Yearl
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Demand
2001 CRISIS2008
Annual Demand Increase (%
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Turkey is the 2.nd country in the world in terms of rate of demand increase
after China ( ~ %8verageYeara A Yy OS My n Qa 0 6
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Energy Requirements
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of Turkey (TWh / Yr)

The point wheramports +
local resourcegqcoal,

Hydro, windk  Mvitbnothbe
enough to supply electricity
demand,;

Is ~the point wherewe will
deeply lovethea { | b €
power.

Year2020target %20
renewableenergyresource
generation
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TurkishElectricityMarket Players

TEKAK Malancing

( Transmission Co.)

Mettlement

___Arransmission Grid Operation

%)
El AR TET A TEDAK Non -
— » Eligible
( Whole Sale / Customers
ole Sale .
D
( GenCo ) TradeCo ) (DisCo)
~%40 -50 of Totdl \ \ “ o
Generation / ' + > Eligible
BO BOT TOR Customers
o -,
tions Agreement w/ %85 purchase _
Guaranteesi Private GenCo
8 .
ESA ~%10 -20 of Total Generation
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TurkishElectricityMarket Structure

After October2009 %15 -%20
A Hourly System

Market & System Operator ( TEKAk ) Marginal Price

Real Time Bal.

Market
Info Only : Bi-Lateral
Contract Prices
Day Ahead Settlement
Market SPOT
Market A Hourly
Settlement
1 System Price
Objective :%80 -% 85 of Load 7 Unload Bid and Offers w HourlyBalancing
Total Gen.
w HourlySettlement
Bi - Lateral Buy w Monthly Invoices
CONIEGE — DisCo GenCo
Market Sell
t - Balancing
Whole Seller CEISI?c;?r:eer Responsible
(Trade Co) Group 9
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Turkish Electricity Market: the Organizational Breakdown

1970

1993

2001

Privatiz . -

Adminis .

Gen Poiollos IDilRilons I

E Prlvat|zat|on by TOR Agreements E
| |
L

10

Start of Liberalization

Privatization +
Liberalization

2012
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LiberalizationMilestones
Oct. 2009
17 Mar. 2004 A Hourly Balancing
_ A Strategy 01 Aug.2006 A Hourly Settlement
3 Mar.2001 ABi-Lateral Document A7 2008
Agreements (Roadmap) Market Opening i A Day Ahead Market Real
Electricity Market _ BSR New Draft Time.Bal.Market
Market A Balancing & Strategy A . -
ATurkey Signs Settlement Day Ahead Market Demand Side Participation
Law# 4628 ) Document ) i
Athens Regulation only A New License: Balancing
l Momerandum l Responsible Group
1 A Hourly 1
EMRA : Regulatory Balancing %100
Authority A Monthly SPlr(lvauzat':)nkof Eligible
TEDAK Transfer of Seftlgnen aAarya M nwara, Privatization of Consumer
to Privatization A Renewables are ras,. eram R E} Ak Gen.
Administration free from Di sCoos Portfolios
balancing 2008
11

(

A/TNCO)
Transm . Trade 02 April2004

Gener .
E! Ak TEKAKTETAK
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A Renewables Defined

A Purchase of RE by Discos is made compulsory

A Price Guarantee : Wholesale Market Price of
the prev. Year (Cap:-%,5 euro cent/kwh)

A Use of Public Land (e.g. Forest areas) allowed
for RE

-~ A Complex beurocratic processes

18 May 2005
Renewable Energy
Law # 5346

Liberalization Milestones Oct. 2009

17 Mar. 2004

e Strategy
Document

¢ Hourly Balancing

01 Aug.2006 .=
3 Mar.2001 . Agu 2008

i st (Roadmap) Market Opening—-BSR  [aw Draft 4
Electricity Agreements Market Tit
i N\ Balancing & Day Ahead Market Strategy ”
Market e Turkey Signs Athens ttleme_nt only Document o Momand Side Participation ”
Law# 4628 v v \ -
e Reulation * New License: Balancing -
Responsible Group f”
| -
PR
-

-
” @

T

+ Hourly

?

EMRA: Regulatory Balancing %100
Authority + HMonthly Eligible
TEDAS Transfer of TEDAS Settlement Privatization of Consumer
TEAS (DisCo) to Privatization Privatization of EUAS Gen.
Administration Sakarya, Ankara, Portfolios

Aras, Meram
DisCo's.

2008

Gener. Transm. Trade 02 April2004

EllAs TEiAs TETAS
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18 April 2007
EnergyEfficiency
Law #5627

A Survey RE Resources
A Purchase guarantee :
max. 10 years
A No license required
up to 200 kW (later
revised to 500 kW).

THE NEW RENEWABI
ENERGY LAW (Not
released yet)

A FeedlIn Tariffs
A Purchase Guarantee

12
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Turkish Electricity Market

Thelssues

A Liberalisationand privatisation
processhas been slow

A Security of Supply (lack of reserve
capacity) has become a major issue.

A Low retail prices set by Regulation
Authority (EMRA) stressed the cash
flow in supply chain.

A Price maker iéthe public generators

AThetransm grid capacity needs
serious enhancements for new RE
connectivity.

A Complex beurocracy

TheGood

Turkey has ricidle REresources

Turkeyis now confident in
promotingthe useof renewable
resources

Highfeed-in tariff and purchase
guaranteefor Renewables
especiallySolar

Liberalisatiorand privatisationwill
continue.

Will getintegratedwith Energy
Community in South East Europe
(ECSEE)by grid and by market

HighRate ofdemandincreasewill
continue

13
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SolarRadiationPotentialof Turkey - potential on terrain kWh/m=-Year

A 1/100.000Digitalelevationmodel AMpc YSI adNBYSyida oé 140071450
A Daily average data for months on 500 averages between 198%006 1450 - 1500

. [ ] 1500 -1550

x 500 meters grid format EnergyTransport [ 1550 - 1600
Lines [] 1600 - 1650

Global SolaRadiationPotentialMap of Turkey 290 KV [ 1650 - 1700

I 1700 - 1750
o 154 KV _ Il 1750 - 1800
Bl 1500 - 2000

Enginssring Systems Proguction. Consufting & Trage Co.
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AvailableFieldsFor SolarPowerPlantinstallations, Excluding
A Agriculture AreasDry, Wet,

A Slope> 6degrees
Plantedseedling AV\_/etIand ProtectedAreas Harbors
A Forests Alrports..
AResidential Areas

A Safetyzonesto roads railway,
residentialareas. X
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