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Agenda

1. The electricity market reform, pros and cons of a
successtory

2. ldentificationof gapsand flaws
3. Gapsandrecommendations
4. OpenDiscussiorand Q&A
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Why are we here?

A Obijectivel: Supportingthe ElectricityMarket

A GeneralAssessmenodf the ElectricityMarket Developmentand
Challenges

Improvementof supplysecuritymonitoring process
Improvementof Balancing?owerOperationsand Market
Market Couplingwith NeighbouringelectricityMarkets

o T Io T

A Objective2: Supportinghe NaturalGasMarket

A A General Assessment of the Electricity Market
Developmentand Challenges
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Agenda

1. The electricity market reform, pros and cons of a
successtory

2. ldentificationof gapsand flaws
3. Gapsandrecommendations
4. OpenDiscussiorand Q&A
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The electricity market reform, pros and cons of a
success story

A Electricitymarketreformin a nutshell

Current Desig
=> Bilateral +
DAM + IDM

IPPBOT, Market Reform

¢ hhw2X =>Unbundling
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Target attained

A Successfuharketreform

A Institutionalreform

EMRA Regulator

TEIASTSO

EPIASMO

TETASEUASY Tradingcompany
EUASK Stateowned GenCo
TEDAS D Distribution

DisCos Distribution

GenCog PrivateGenCos

A Privatesectorparticipation
A 1058Market ParticipantsRegisteredvith 9 t T(2017)

To Do Do To To Io Io I
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Target attained

A Successfuharketreform

A Marketsstablished
A Bilateral+ balancing
A Dayaheadmarket
A Intra-daymarket
A Upcomingphysicallysettled futures marker
A Soundmarketdesign,mostlyin line with EUacquis
A Nomajorred-flags

A BenchmarkGasmarket



Target attained

A Succes# termsof attractingnew investments
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Target attained

A Policygoalsachievedn mostcases
A decreaseof NGin the mix
A useof localresources
A Renewablgenetration

A While maintaining consumer prices lower than in most
neighbouringcountriesand other internationalreferences
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Target attained T The dark side

A Newinvestmentsin CCGTsheavilyfundedwith debt

A Massiveincreasein installed capacity=> prices cannot spike, in
addition

A Theboom of renewables(non-licensedmostly),
A Imported coalinvestmentsand

Sloweddemandgrowth, doesnot help

Questionablepricing approachfrom some stakeholders=> Price
predictabilityandtransparency

Failedcapacitymechanism
Financiaktrisisconstrainingaccesgo new capitalin all sectors

o J>  To T
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Red-flags

o Io  To Do To T Do o Txo Po

DemandGrowth FastGrowth YearsSeemToBeOver
Massiveincreasen installedcapacity

Phasingut of gasfired generation

Expiryof PPAsinderBO/BOTscheme

Liberalizationof the market and establishmentof market
mechanisms

Establisheadapacitypaymentmechanism
Slowdown in investmentsand no financingfor new projects

Financial sustainability of significant number of market
playersare at risk

Consumeprices
Retailmarketfunctioning

11
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Examples of similar problems elsewhere

A Overinvestmenin CCGTs
A Spain
A ltaly

A The most famous design flaw and lack of correct monitoring and
surveillancecase

A ENRON California,USA

A & ¢ X 21zO ferdewablepenetration
A Germany
A Spain

A Macro/ Financiaktrisis
A Argentina

A Patches over existin regulations  for policy related
measureXEVERYWHER

12
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Agenda

1. The electricity market reform, pros and cons of a
successtory

2. ldentification of gapsand flaws

3. Gapsandrecommendations
4. OpenDiscussiorand Q&A
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General framework

Nameof the red-flag /gap /flaw

A Shortexplanation

A Aaaaa Market Design
A Bbbbb
A Ccccc

Exogenous

A Detailed explanation and
Impactin followingslides Policy Decision
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Issue #1

DemandGrowth: FastGrowth YearsSeemToBeOver

A Demand growth is slowing down from a
compoundannualgrowth rate around 7%in :
early 2000s to a more sustainable level Market Design
around4%

A It seemsto be the end of the fast growth Exogenous

years

Policy Decision

A Shortterm outlook does not seem
promising




Issue #1

DemandGrowth: FastGrowth YearsSeemToBeOver
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Issue #1 - Impacts

DemandGrowth: FastGrowth YearsSeemToBeOver

A Lowuse of plants under financial stressmay continue even
longer

A Nonmarket based generation entering the system will
displaceevenmore of the former

A Marketpricesremainat low levels

17
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Issue #2

Massiveincreasein installed capacity

A Duringthe lastdecade

A Installedcapacityincreasedfrom 41,817 MW to
88,851 MW (7.8%year)

A Peakloadincreasedfrom 30,517 MW to 47,934
MW (4.7 %CAGR)

A Nontlicensedgenerationplaysa largerole

A Financingproblemsseemto suggesta slow
downin traditional generationinvestments

Market Design

Exogenous

Policy Decision

18



Issue #2

Massiveincreasein installed capacity
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Issue #2

Massiveincreasein installed capacity
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Issue #2

Massiveincreasein installed capacity

YEAR 2009

Installed capacity

YEAR 2014

YEAR 2018
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Issue #2

Massiveincreasein installed capacity

100.0%
R0.0%
60.0%
40.0% 45 9%
100%
90% 2008
80%
7o% o T T B b LA @
*EPQ' NI A S MR L A L

60% BRES

500 BFO+DO+LPG
50% -

O NATURAL GAS
40% BHYDRO

@ HARD COAL + LIGN
30%

20%

10%

°
{ATIONAL INC,
y Consulting eXergla
0% 22
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018



Issue #2

Massiveincreasein installed capacity

Installed Capacity Margin

Installed Capacity
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Issue #2 - Impacts

Massiveincreasein installed capacity

A Securityof supply levels have been steadily increasingand
will remainto be on the safesidefor the short-term

A Renewablebasedgenerationis growingvery fast during the
lastyearsand,asa globaltrend, there isno reasonto think it
shallceasan the shortterm

A Investorsin traditional power plants (CCGTslarge hydro)
with long life times are facingan unexpectedscenariosoon
after their investments => reduced market prices, less
dispatchthan expected,or both

24

o
NNNNNNNNNNNNNNNN “ e er Ia
nnnnnnnnnnnnnnnn
Abuja + Buenos Aires - Edinburgh - Helsingborg « Madrid
Mian - Montevideo - Moscow - New York - Ric de Janeiro



Issue #2 - Impacts

Massiveincreasein installed capacity

A A combination of market forces + policy decisionscollide
Investmentat risk in electricity generation vs incentivized
schemedor certaintechnologies

A Asaconsequencesomeplayerscouldbe (are)underserious
financialstress

25



Issue #3

Phasingout of gasfired generation

A Gasfired powerLJt | ghérérgeneration

A

A
A
A

reducedfrom almost50%in 2009
to 30%in 2018

Values as low as 20% can be expected in
following years

Example Due to current HEPPgeneration ¢
wet year its share decreasedto 21.8% in

January2019

Market Design

Exogenous

Policy Decision
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Issue #3

Phasingout of gasfired generation
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Issue #3

Phasingout of gasfired generation

A In2018 gasfired powerLJ | Kourk generationexceeded
A 4 GWhfor 8,540hours
A 6 GWhfor 7,935hours
A 8 GWhfor 6,579hours

A while

A the averageannual operating hours of 3 private H ClassCCGTsvith a
total 2,429 MW installedcapacityis 6,260 hours

A the averageannualoperatinghoursof 7 J?rivate FClas€CCGTwith atotal
6,954 MW installedcapacityisonly 5,117 hours
A During the 2,500 hours when even the most efficient H Class
CCGTsstops generation, no 9 « | CCGTwas supposedto be
operational

A However, Enka! R I LJI BalynNidR Ankara, Enka Gebze Enka
Izmir,! Y 0 | BNBurBaand EsenyurtCCGTsf 9 « ! run for more
than 6,500hoursin 2018
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Issue #3

Phasingout of gasfired generation

1,000
500
800
700
600
500
400
300
200
100

0

Q’\
&
o

EUAS participationin the Total System Load
August-October 2018
o

RIS S .

oY QY
\I" ARG U
G‘b G‘b d‘b Q‘:@ '13\@ c}@"

50.0%
45.0%
40.0%
35.0%
30.0%
25.0%

20.0%
‘ 15.0%

10.0%
5.0%

0.0%
ES\“'

o P
I PR A

D °
MRC |/ EcCOzxunx eXergia

Buenos Aires - Edinburgh - Helsingborg « Madrid
Mhn Momtmdoo Moscow - New York - Ric de Janewro

B Total Gen.
N Gen. EUAS
—EUAS [%]

29



Issue #3 - Impacts

Phasingout of gasfired generation

A Lowuse of plants under financial stressmay continue even
longer

A Influenceof very large playerswith capabilityof influencing
marketdynamicscanincreasethe previouseffect

30
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Issue #4

Expiryof PPAaunder BO/BOTscheme

A Upon the expiry of their PPAs,we expect Market Design
these power plants to act as merchant
power plantsmeaningthat they will run only
If there is positivesparkspread

Exogenous

Policy Decision
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Issue #4

Expiryof PPAaunder BO/BOTscheme

770 MW Enka Adapazar Natural Gas Fired Power Plant Expired on Feb. &, 2019

1,540 MW Enka Gebze Natural Gas Fired Power Plant Expired on Feb. 8,

770 MW Baymina Ankara Natural Gas Fired Power Plant To be expired on March 18, 2019
478 MW Trakya Natural Gas Fired Power Plant To be expired on June 5, 2019

480 MW Unimar Natural Gas Fired Power Plant To be expired on June 12, 2019

1520 MW Gebze lzmir Natural Gas Fired Power Plant To be expired on August 3, 2019
1210 MW Iskenderun Coal Fired Power Plant To be expired on November 21, 2019

Abuja - Buenos Aires - Edinburgh - Helsingborg
Mian - Montevideo - Moscow - New York - Ric de )

Madrnid
Janer

ECCO movwome, e)(e rgia

32



Issue #4 - Impacts

Expiryof PPAaunder BO/BOTscheme

facilitate the formation of referencepricesbetter reflecting
the fundamentalsof the market,

contributeto the optimizationof energyresources,
Improve markettransparencyand predictability,
Increasdiquidity in futures,

Increasethe financialsustainabilityof the system,and
contributeto the improvementof energyefficiency

o o To To Do I
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Issue #5

Liberalizationof the market and establishmentof market
mechanisms

A Nomajo.rmgr.ketde3|gn|ssuesbe3|des Market Design
A Scarcitypricing
A Capacitymechanismgnextissue)

Exogenous
A Havingsaid this, liquidity doesnot seemto
be asdesired

Policy Decision
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Issue #5

Liberalizationof the market and establishmentof market
mechanisms

A Reasonsor the lackof liquidity:
A Lackof predictabilityin power prices

A Lackof predictability in natural gas prices and lack of futures
contractsin naturalgasmarket

35



Issue #5

Liberalizationof the market and establishmentof market
mechanisms

Day Ahead Prices (TRY/MWh)
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Issue #5

Liberalizationof the market and establishmentof market
mechanisms

120

100

Values
I (onthly Aveg. DAP

Yearly Avg. DAP

‘ ‘ L[] “ ‘
) |||| ‘|“ ! ' |N “ ‘““ “ “ ‘ ‘ “|

X
1357911135 791113579111357y9111357911135791113579111357911135729

Day Ahead prices (USD/MWh)
3

=]

2010 2011 2012 2013 2014 2015 2016 2017 2018

4

v York - Ri

. °
INTERNATIONAL INC. er Ia

! Energy Consulting

Abuja - Buenos Aires - Edinburgh « Helsingborg

Mian - Montewideo - Moscow - New o d )

Madnd
de Janeire



Issue #5

Liberalizationof the market and establishmentof market
mechanisms
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Issue #5

Liberalizationof the market and establishmentof market
mechanisms

March 14, 2018 J
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Issue #5

Liberalizationof the market and establishmentof market
mechanisms

A

If on top of the previous
We ConSIder that One EUAS participationin the Total System Load

August-October 2018

player Is able to oo
generateat least25%to = o

45%  of all the “ oo
generation, there are = ‘ H ‘ oo =i
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the exerciseof market e
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Issue #5

Liberalizationof the market and establishmentof market
mechanisms

A Gaspricecalculation

A Thepricelevelat whichthe plateaumentionedbefire is establisheds largely
determined by natural gas prices for electricity generation sanctionedby
. he¢!

A The policy applied to determine such pricesis not known, although it is
understoodthat it reflects the basketgaspurchasingcontractsowned and
administeredoy. h ¢ 'frondifferent countriesbut mainlyfrom Russia
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Issue #5

Liberalizationof the market and establishmentof market

mechanisms

BOTAS Price (USD/MWh)
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Issue #5

Liberalizationof the market and establishmentof market
mechanisms

A Scarcitypricing
A Featuresthat prevent prices to raise as they should in case available
generationcapacityfallsshort of demand Theseelementsare:

A abid cap appliedto all offersin the day-aheadmarket (at present, this
price capis equalto 2,000 TL/MWh) and

A the absenceof a scarcity pricing mechanismsin the marketclearing
algorithm
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ISsue #5 - Impacts

Liberalizationof the market and establishmentof market
mechanisms

A

A

Lackof predictability underminesthe capacityof playersto
compete and trade in the market, using standard products

becomegisky

It also hindersthe willingnessof investorsto participate in
the market since future revenuescannot be forecasted,
looking for more secure options in other technologies/
sectors

Lackof transparencycontributesevenmore to the previous
effect, affectingcurrentand prospectiveplayers

For existing players these effect adds onto the already
mentionedissueof financialstress
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ISsue #5 - Impacts

Liberalizationof the market and establishmentof market
mechanisms

A
A

Theinfluenceof the gasmarket(or lackof it), clearlyimpacts
the functioningof the electricitymarket

Finally,the missingmoney problem of energyonly markets
IS exacerbatedby the lack of a proper scarcity pricing
approach, with even direct price control in past scarcity
events

45
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Issue #6

Establisheccapacitypaymentmechanism

A Problemsdetected Market Design
A Inthe calculationmethodology
A Inthe budgetallocations
A Inthe incentivessendby the mechanism Exogenous

Policy Decision
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Issue #6

Establisheccapacitypaymentmechanism
A Thetechnologiesentitled to receivecapacitypaymentsare:
A Coalpower plants,burningdomesticcoat

A Coalpower plants,burningboth imported and domesticcoal,only
for the portion of useddomesticcoal and

A Natural gaspower plants (burningimported gas),if the heat rate
of suchplantsis equal or above50% (in practice,only combined
cyclepower plants)

A Rulesfor paymentcalculationgpreviousmechanism)
A Targetednvestmentand operationalcosts
A Ruledfor calculatingcapacitypayments
A Amaximumbudget
A Indexation

47
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Issue #6

Establisheccapacitypaymentmechanism
A Ruledfor paymentcalculationgnew mechanism)

A Theamountsto be receivedfor each power plant is, currently,
Independenton the market pricessanctionedoy 9 t Linh the Day

AheadMarket and, also, on the actual availabilityof eachpower
plant
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Issue #6

Establishedcapacitypaymentmechanism
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Issue #6

Establishedcapacitypaymentmechanism

m— [ cvenues from the Market

mm Cspacity Payments

==t "Targeted” Rev. Requirements

Coal Power Plants (Domestic Coal)

600.0
100
500.0 250
300 j \|||”
=l
e = ||H| Il
s Ll
£ 250 sl -
= E
3 I
5 3000 2 00 ol ||,.‘ il |‘ e
2 £ y I'|| ‘ At
z i 'u\lm [
@
£ 150 “
z ||N JI
100 | 1
100.0 I 0
| 0
0.0 b N b N b N > o P b
N o % : o f A & q &
L& & & &L & &L & & & @ 3 W2 &° & &F & & 5 o o
s & \“ & & < N o S 3 3 3 3 3 S 3 3 3 3
Loy F Foo N S C L) S A
o & & N ‘&\ 053' & Q:‘\\@ 5 E,oé‘ PO
& @ < -
< & DAP TL ====\Variable Cost e===Total Cost
GROUN ®
2 INTERNATIONAL INC. er I
! AADA NI Energy Consulting
Abuja - Buenos Aires - Edinburgh - Helsingborg « Madrid 50
Mian - Montewvideo - Moscow - New York - Ric de Janeiro




Millien TL

Issue #6

Establishedcapacitypaymentmechanism

CCGT Power Plants (Imported Natural Gas)

= Revenues from the Market wm Capacity Payments ——"Targeted" Rev. Requirements
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Issue #6

Establishedcapacitypaymentmechanism

Coal Power Plants CCGT Power Plants

@ Artuzl Cap. Payments W Cap. Paym. with 2013 Method. B Actual Cap. Paymeni H Cap. Paym. With 2019 Method.
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Issue #6 - Impacts

Establisheccapacitypaymentmechanism

A

A

A

A Coal power

The methodologyusedto determinethe capacitypaymentsdoes
_notthpropeE(Iy t(:onS|derthe rents that coal power plants canobtain
In the marke

IP/IIantS were (and probably are) obtaining revenuesabove
from what EMRAconsideredadequatein its determinations

The budget allocated to capacity paymentsis not enough to
?uarante_eth_a_t CCGWill obtainenoughrevenuesasto covertheir
Inancialliabilities

The current methodology g;md also the methodology applied
during 2018 to be receivedby the eligible power plantsdoesnot
Incentivizehighavailabilityfactors Thisis consideredanimportant
drawback Anykind of capacitypaymentmechanisnthat couldbe
envisagedshould include the actual availability of the power
plantswithin the parametersto be consideredn the formulation.
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Issue #7

Slow down in investments and no financing for new

projects

A TheProjectFinancingnodelmayneedto be
revised

A Large scale solar, wind and local coal
projects also failed to secure financing
either, despitethe longterm PPAgrovided

A All new tenders for such projects got
cancelled/ postponedand there is no solid
progress in financing of the concluded
tenders

Market Design

Exogenous

Policy Decision
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Issue #7

Slow down in investments and no financing for new

projects

1000 MW Karapinar Solar YEKA Project Kalyon - Hanwha won in March 2017

No solid progress on financing yet. COD Unknown
1000 MW Wind YEKA Project Siemens-Turkerler-Kalyon won in August 2017

No solid progress on financing yet. COD Unknown
720 MW Cayirhan B Coal Fired Power Plant Coal Field Transferred on July 2017

No solid progress on financing yet. COD Unknown
4800 MW Akkuyu NPP Controct Date: May 12, 2010

1100MW Alpu Coal Fired Power Plant

1000 MW On-Shore Wind Project Tender
1200 MW Off-Shore Wind Project Tender
1200 MW PV Solar Project Tender

4480 MW Sinop and 4400 MW I§neada NPP

Construction started in April 2018.
Project Financing Plan Unknown
COD Target for 1* Unit: 2023

Postponed for the 6th Time to June 2019
Application Deadline April 2019
Cancelled

Cancelled

No solid progress yet, COD Unknown

MRC | . Ecco
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ISsue #/7 - Impacts

Slow down in investments and no financing for new
projects

A Lackof project financingis a major issuefor sometime due
to the global liquidity tightening, low risk appetite of
lenders, deteriorating financial capabilitiesof investorsand
weakeningdemand

A Financingfor investmentson merchantbasisdried up long
agodue to marketclearingpricesthat are muchlower than
LRMO@f suchinvestmentsand lackof predictabilityin power
prices

A Mid- to Longterm securityof supplymight be compromised
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Issue #8

Financial sustainability of significant number of market

playersare at risk

A Consumerpricesfor householdsin Turkeyis
significantlylower than the onesin the EU
countries and recently becamelower than
the onesinthe US

A ConsumerPricesfor non-households(on €
and USh basis) has been continuously
decreasing since 2013 and is currently
significantlylower than the onesin the EU
countries

A Pricingusuallyrespondgto policydecisions

Market Design
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Issue #8

Financial sustainability of significant number of market
playersare at risk

Revenues obtained in the market (USD) | Rev. required

Difference (USD)

Capacity to cover Fixed

Payments Costs (USD)
2010 218,953 218,953 82,640 136,313
2011 188,717 188,717 82,640 106,077
2012 159,656 159,656 82,640 77,016
2013 97,202 97,202 82,640 14,562
2014 103,593 103,593 82,640 20,953
2015 37,519 37,519 82,640 -45,121
2016 51,083 51,083 82,640 -31,557
2017 63,412 63,412 82,640 -19,228
2018 11,4261) 14,5800 26,006 82,640 -56,634

(*) Estimated based on revenues obtained in the DAM until October 2018

(**) Average capacity payment obtained by a CCGT plant in 2018
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Issue #8 - Impacts

Financial sustainability of significant number of market
playersare at risk

A
A

Someof these companiesare part of large, diversifiedand
financiallystronginvestmentgroups

Yet, some others do not have accessto additional funding
and failed (or about to fail) to make even the interest
payments

Financial sustainability problems of electricity market
participants may lead to a sizeablenon-performing loan
problemsin bankingsystem

The establishedCapacityPaymentmechanismseemsto be
not sufficientto addresdinancialsustainabilityssues

59

o
NNNNNNNNNNNNNNNN “ e er Ia
nnnnnnnnnnnnnnnn
Abuja + Buenos Aires - Edinburgh - Helsingborg « Madrid
Mian - Montevideo - Moscow - New York - Ric de Janeiro



Issue #9

ConsumerPrices

A Nonperforming loans can become (if not
already)anissuefor private investors

A Thesencludeownersof:
A RecentlyjcommissionedighefficiencyCCGTs

Localcoalfired power plantsthat were acquired
duringthe privatizationprocess

A
A HEPP$hat could neverreceivethe water inflow
asforecastedin their feasibilitystudies and

A

Recently commissioned imported coal fired
power plants

Market Design
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Policy Decision
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Issue #9

ConsumerPrices
Households
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Issue #9

ConsumerPrices

Non-Households
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Issue #9 - Impacts

ConsumerPrices

A FullyamortizedHEPP®f 9 « ! and low-cost local coal help
to decreasdhe total costof Turkishsystem,yet considering

A

the heavy investing (for building new generation, transmission
and distribution assetsand privatization) in recent years and
relateddebt serviceobligationsof marketparticipants

gas fired and imported coal fired power LJ | har@ 61 total
electricitygenerationandglobalcoalandnaturalgasprices

needfor additionalinvestments(not only in generation)
still highlevelof technicalandnon-technicallosses
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Issue #10

RetaillMarket

A

A

Low tariffs make the development of the
retail market for eligible customers very
difficult to achieve

The end-user tariffs determined by EMRA,
especiallyduring 2017 and the first half of

2018 seemednot properly reflect the total

procurementcostsof incumbentsuppliers

Situation seemedto be corrected by the
end of 2018 in the caseof industrial and
commercialcustomersput not in the case
of domesticones
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Issue #10

Retail Market

Evolutionof the averageDAPand¢ 9 ¢!  KI&riks!
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Issue #10

Retail Market

Evolutionof the averageDAPand¢ 9 ¢ !
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