Romanian Electucity Market
Romanian experience

Mihaela Constantinescu
OPCOM

ROMANIAN
oem POwer market operator '\

~ R E] 77, Ju

“earning every Day-Ahead
your trust”

FOUNDATION OF THE BIH ELECTRICITY MARKET

September 13-14, 2007

This presentation is made possible by support from the American People sponsored by the United States Agency for International Development (USAID).
The contents are the sole responsibility of the author/s and do not necessarily reflect the views of USAID or the United States Government.

Provided by Bosnia and Herzegovina (BiH) Regulatory and Energy Assistance Project (REAP)
USAID Contract No. EPP-1-00-03-00004-00, Task Order 5
Implemented by Advanced Engineering Associates International, Inc. as USAID Contractor



\/
Restructuring Process - =

opcom

1990: RENEL Integrated Electricity Utility

-

Generation —"‘L, issi Distribution Consumers
1998: CONEL — 7

— =

éooo' . MINISTRY OF ECONOMY ANRE

omanian he Romanian Electricit
electricity AND TRADE The ICity
Market Regulatory Authority
structure

GENERATING COMPANIES DISTRIBUTION AND/OR
SUPPLY COMPANIES

TRANSELECTRICA
r h .
TERMOELE Transmission&System A Captive
] - Operator Consumers

ELECTRICA

A——

OPCOM h |
: The Market o Eligible
— : / Operator Electricity Consumers
NUCLEAR ; Suppliers




The Legal Context
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The 1996/92/EC The 2003/54/EC
Directive Directive gives new
established the inputs in terms of
main conditions efficiency, higher
for launching the quality standards
liberalization of services and
process and its increased
minimal timetable competitiveness

REGULATION (EC) No
122872003 OF on
conditions for

access to

the network for
cross-border
exchanges in
electricity

Aquis of ECSEE Treaty

The European Community of the Energy
Community Treaty

Signed 25 October 2005
Ratified 1 July 2006

®* ANRE’s Decision 2771999 - the old

ENERGY LAW
(318/2003)
Adapts the E.U Directive 2003/54
to specifics Romanian provision

“ROAD MAP ~
(HG 890/2003)
Sets the specific tasks and targets,

as well as the evolution milestones
for the Romanian power market.

S

® ANRE’s Decision 25/2004 - in force
Commercial Code

-/

NEW ENERGY LAW
(17/2007)

-




Stages of the Restructuring Process .\..-/..

Stages of the e (s ‘wv'/ Spot Market
liberalization process: launch before
privatization

oelectrica

-Unbundling, big generation
companies splitted or forced to
divest; distribution splitting oompiox  covmnorse

- Privatization;

Increasing
ing degree

-Consolidation, vertical integration
through mergers and acquisitions;

After 1990, the consumption declinédin’Remania:
EXCESS, of capacity was encouradingithe competition

v nealiotic uision about “after unbundling”

Impact on participants’ number, liquidity, competition, price
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Roles of ANRE- Regulatory Authority
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Issue licenses to participants in the electricity
market

Supervise the performance of licensees
Approve tariffs for grid usage

Approve market rules for the electricity market
Supervise the development of the market

Settle disputes in the network business and in
the electricity market



The Romanian Transmission System .\.-/..
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] ] Ucraina == B3 20 Ky
Electric substations

77 electric substations, of which:
1 substation of 750 kV

32 substations of 400 kV

44 substations of 220 kV

New projects

» LEA 400 KV
W 2008 - 2025

Overhead lines

8950 km of overhead lines (OHL), of
which:

155 km of 750 kV

4630.2 km of 400 kV

4132.4 km of 220 kV

38 km of 110 kV (interconnection lines to
the neighbouring systems)

Ucraina

Facilities

135 main transformer units totalling
34525 MVA

2 x 7507400 kV

22 x 400/220+ 400/220/MT . : Wasss Vi O :
22 x 400/110+400/110/MT Sefoia sl Munfenegru & T Z I Merea Neagra
89 x 220/110 kV+220/110/MT wf Bucies

ezt Bulgaria

Transelectrica’s core activities:

e Technical and operational management of the Power System, to ensure the
safe and stable operation of the system

e Operation, maintenance and development of its assets

e Planning of National Power System and transmission network development

* Management of interconnections and electricity transits with neighboring
countries

e Transelectrica does not trade electricity, except to cover its own technical

transmission losses




Distribution Operators
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Electrica Muntenia Sud - Enel


http://www.eon-ag.com/online/Push/en/start/5785238802/fs_start

Installed Capacity & Market Shares
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Societatea Nationala Nuclearelectrica SA
M Regia Autonoma pentru Activitati Nucleare
2000 S.C."C.ET. Govora” S.A.
SC Termoelectrica SA
SC Hidroelectrica SA

Societatea Nationala Nuclearelectrica SA
W Regia Autonoma pentru Activitati Nucleare
S.C. "C.ET. Govora" S.A.
SC Termoelectrica SA
W SC Hidroelectrica SA
| S.C. "C.ET. Energoterm Resita" S.R.L.
’ S.C. "Colterm" S.A. Timisoara
2001 S.C. "Uzina Blectrica Zalau" S.A.
W SC Uzina Termoelectrica Giurgiu SA
W SC Hectrocentrale Deva SA

Societatea Nationala Nuclearelectrica SA
u Reéya Autonoma pentru Activitati Nucleare
S.C. "C.ET. Govora" S.A.
SC Termoelectrica SA
W SC Hidroelectrica SA
S.C. "C.ET. Energoterm Resita" S.R.L.
m S.C. "Colterm" S.A. Timisoara
S.C. "Uzina Hectrica Zalau" S.A.
W SC Uzina Termoelectrica Giurgiu SA
SC Hectrocentrale Deva SA
SC Termoficare 2000 SA Pitesti
SC Centrala Electrica de Termoficare lasi SA

\ SC Centrala Electrica de Termoficare Brasov SA
\ SC CET SA Bacau
SC Hectrocentrale Oradea SA
W SC Termica SA Suceava
M SC Termon SRL Onesti
SC Centrala Electrica de Termoficare Arad SA
SC Termoelectrica Ploiesti SA
SC Eectrocentrale Turceni SA
SC Hectrocentrale Rovinari SA
SC Hectrocentrale Bucuresti SA

2002

Societatea Nationala Nuclearelectrica SA
W Regia Autonoma pentru Activitati Nucleare
S.C."C.ET. Govora" S.A.
SC Termoelectrica SA
W SC Hidroelectrica SA
.C. "C.ET. Energoterm Resita" S.R.L.
M S.C. "Colterm" S.A. Timisoara
S.C. "Uzina Blectrica Zalau" S.A.
B SC Uzina Termoelectrica Giurgiu SA
SC Hectrocentrale Deva SA
C Termoficare 2000 SA Pitesti
C Centrala Electrica de Termoficare lasi SA
C Centrala Hectrica de Termoficare Brasov SA
C CET SA Bacau
SC Hectrocentrale Oradea SA
SC Termica SA Suceava
M SC Termon SRL Onesti
SC Centrala Hectrica de Termoficare Arad SA
SC Termoelectrica Ploiesti SA
SC Hectrocentrale Turceni SA
SC Hectrocentrale Rovinari SA
SC Hectrocentrale Bucuresti SA
SC Hectrocentrale Galati SA

2003

Societatea Nationala Nuclearelectrica SA
M Regia Autonoma pentru Activitati Nucleare
S.C. "C.ET. Govora" S.A.

2004 SC Termoelectrica SA .
mS.C. "CET. Energoterm Resita" S.RL.
S.C. "Colterm" S.A. Timigoara
W S.C. "Uzina Hectrica Zalau" S.A.
SC Hidroelectrica SA
~ M SC Uzina Termoelectrica Giurgiu SA
M SCEHectrocentrale Deva SA
SC Termoficare 2000 SA Pitesti
SC Centrala Electrica de Termoficare lasi SA
M SC Centrala Electrica de Termoficare Brasov SA
W SC CET SA Bacau
M 5C Hectrocentrale Oradea SA
C Termica SA Suceava

SC Termon SRL Onesti .
SC Centrala Hectrica de Termoficare Arad SA
SC Termoelectrica Ploiesti SA
SC Complexul Energetic Turceni SA
SC Complexul Energetic Rovinari SA
SC Hectrocentrale Bucuresti SA
SC Bectrocentrale Galati SA
SC Complexul Energetic Craiova SA

= energy complex

2005 Societatea Nationala Nuclearelectrica SA
M Regia Autonoma pentru Activitati Nucleare
S.C."C.ET. Govora" S.A.
SC Termoelectrica SA
EmS.C "CET. Energoterm Resita" S.R.L.
S.C. "Colterm" S.A. Timisoara
W S.C. "Uzina Bectrica Zalau" S.A.
SC Hidroelectrica SA
- M SC Uzina Termoelectrica Giurgiu SA
M SCHEectrocentrale Deva SA
Yy SC Termoficare 2000 SA Pitesti
SC Centrala Electrica de Termoficare lasi SA
M SC Centrala Hectrica de Termoficare Brasov SA
l I/SC CET SA Bacau
SC Hectrocentrale Oradea SA
SC Termica SA Suceava
SC Termon SRL Onesti
SC Centrala Hectrica de Termoficare Arad SA
SC Termoelectrica Ploiesti SA
SC Complexul Energetic Turceni SA
SC Complexul Energetic Rovinari SA
SC Blectrocentrale Bucuresti SA
SC Hectrocentrale Galati SA
SC Complexul Energetic Craiova SA

Installed capacity shares
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The challenge and the changing -
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Forecast, scheduling,
. ancillary services, PN
Since June, 2005 Long term contracted 2 ransmission R

Electricity passing daily / Operator | . S

through the market .... 4 — ;"“;D(;:t:rglt‘g;n )

orcom
/he Romanian Market ~ o5
Operator . Suppliers ‘

S
/ non-households
[ Over 600000

eligible consumers |

Cmber 2004 \\\\_/.f" j

December 2000  December 2001 December 2002

Participants number

OPCOM is dealing with the main roles of a Power Exchange:
-To provide a reliable reference price for other physical and financial markets;
-To support the reliable generation schedule making.

For a marketplace to face the challenges of the liberalization process is a “never
ending story”: Each stage is rising different problems.

The Marketplace has to prospect these challenges, correctly appraise
the impact, cooperate with and ask for support of the regulator.
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Principles of the current market model

Since June, 2005

e The market is changed from a centrally dispatched system to a
self dispatching system

« The market participants have the possibility to negotiate bilateral
contracts for exchange of electricity

A voluntary power exchange was established where the market
participants can purchase and sell electricity on hourly contracts
for delivery next day by introducing bids expressing their
willingness

« Thereis established a Balancing Market where the TSO can get
resources for balancing the electricity system
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The Multi-Market Concept

OPCOM: Settlement Agent

ﬁferent Electricity Markets and Related Products for Different Time Delivery

: Administrated by
Transelecfrica
Bilateral Contracts’ Market: Balancing marke_t’
Imbalances. Ancillary
negotiated . Services Market
PXtraded 4 dministrated by OPCOM
negotiation / auction aliction day ahead bidding,
years, months : day ahead (D-1) real time (D)
to protect against to limit the imbalances to correctly recompensate the real
price liquidity : to undertake the opportunities time balance contribution,
to penalize imbalances
voluntary markets voluntary market mandatory market

Other Products
Transelectrica Cross Border Transmission Capacity Market Operator

OPCOM Green Certificate Market Operator
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pation in the market - day ahead
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Load forecast

_____________________

N\ /

4
---------------- Bilateral contracts

Bilateral contracts

1 ‘2 ‘3 ‘4 ‘5 ‘6 ‘7 ‘8 ‘9 ‘10‘11‘12‘13‘14‘15‘16‘17‘18‘19‘20‘21‘22‘23‘24' time



Balance responsible party concept
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A balance responsible party (BRP) is a licensed party registered by the TSO,
being mandatory for all market participants to assume the balancing
responsibility, meaning to maintain the equilibrium

\

\ 70
5
r
\

/
/
/

/

Producer 1

supplier 1

r——=—=—=-==-w
R ———

generation + buy = consumption + sell

Export

BRP2
~BRPZ _4_
/

/ producer 2

/{
\|@EE)|
\ /

supplier 3 /

-_—— -/

~BrRP3L _ _ |

BRP

Imbalances !

producer 1

> —
7



Self Scheduling
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The licensed market participants use the bilateral
market and the day-ahead markets to balance their
portfolio

After the gate closure (when all trading activity has to
be stopped) all trades between BRPs have to be
reported to TE for settlement purposes

All generators have to schedule their units themselves
and submit physical notifications to TE



Participation in the market - real time
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DAM: Bidding \Z
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The Day Ahead Market Model is defined by the subsequent principles:

e The Trading Interval is an hour;

e A DAM participant can submit only one buying offer and one selling offer for
the National Trading Zone for each Trading Interval (one hour);

e The electricity selling/buying offers are simple offers and comprise maximum
25 quantity-price pairs. Each offer will indicate the prices with a participant is
willing to buy and/or sell the quantities of electricity mentioned in the pair of
guantity-price of the Trading Interval specified,

e After the offers are received and validated, the Electricity Market Operator
will determine for each Trading Interval, the offer curve and the selling curve:

M

P

L
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DAM: The Price Mechanism ——
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CLOSED AUCTIONS

The intersection point between the demand curve and the offer curve
represents the equilibrium point between demand and offer and
determines the Market Clearing Price (MCP).



DAM: Results-participation in the spot market
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July 2007
June 2007
May 2007
April 2007
March 2007
February 2007
January 2007
December 2006
November 2006
October 2006
September 2006 204
August 2006 |
July 2006
June 2006 2
May 2006
April 2006 L4
March 2006
February 2006 - -
January 2006 - - Q
December 2005
November 2005
October 2005 &
September 2005 > ;
August 2005 48
July 2005 ah

99

40 50 60 70 80

100

Participants are licensed
parties holding a license
for supplier, producer or
network operator (only for
network looses)

60

—— Active participants in bidding process

50 e ERREEEEEEEEEEEEEEEES R | RREN R

3854
304 T L

25 {4kt

——Active participants in trading process

5 e e e e N P Y | .

454 T o N e R BN e e I — S —— L
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DAM: Results - prices and volume -\_ {_
In the spot market opcom

Average traded volume

[MWh/h]
800

758.798

700 -

619.264619.325
589.985
600 1 550.384 556.864

508.524503.294 520.036
500 480.998 475.412

429.98744.084 430.936 420.780 433.307
417260, o 400593 389.485 415.730

| 363.416
400 346.614

455.487

298.321
300 A

200 4

100 -

July August September October November December January February March April May June July August P October b D b January  February March April May June July
2005 2005 2005 2005 2005 2005 2006 2006 2006 2006 2006 2006 2006 2006 2006 2006 2006 2006 2007 2007 2007 2007 2007 2007 2007

(Euromawn] July 2007: The OPCOM DAM quotawas 12,42 %
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DAM: Results - European Position _\__/_
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Balancing Market: Bidding
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A

Price

(LEI/MWh) :
downward regulation

>
Upward regulation

Physical notification

A
A 4
A

\ 4
A
\ 4

o

quantity (MW)

# There is a unique offer for all types of reserves (secondary reserves, fast tertiary

reserves, slow tertiary reserves)

# It is mandatory to submit offers for each dispachable unit
# An offer can contain up to 10 pairs price-quantity

# The physical notification makes the difference between upward and downward

regulation.
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Balancing Market: prices calculation
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value of balancing energy = accepted quantities x price

offer price (in case of fast tertiary energy and slow tertiary energy)
marginal price (in case of secondary reserve)

i ®
:\O
Imbalance = measure - contact /?\
N— —~

Pricegy=

— =
=
=
BRP pays to TSO for the BRP receive form the TSO the
negative imbalance payment for positive imbalance
quantity x deficit price * guantity x surplus price*

* The imbalance price is calculated as weighted average price from the accepted
offers for upward/downward regulation



Settlement of the centralised markets .\..-/..
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« The settlement is performed separately for the different products

« Bilateral contracts is settled bilateral between buyer and seller

« Thetrade in the DAM is settled by the Settlement Operator (OPCOM)

« The Balancing Market transactions is settled by Settlement Operator
after input from Balancing Market Operator

« Settlement of imbalances between contracts and metered usage of the
grid is settled by Settlement Operator



Centralised bilateral contract markets
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» Centralised Market for Electricity Bilateral Contracts - PCCB (since

December 2005)

It equal ftegether
selectedfora
new reund

selected as winner

Offer

lect winner
selected as e [f'equall together

selectediforna
newreund

—

Sell Sell I
Offer IOffer



Centralised bilateral contract markets
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» Centralised Market for Electricity Forward Bilateral Contracts with
physical delivery — PCCF (since March 2007)

Sell offer

N.,=contract sell number
P.y offer /CONtract (MW)
Nh

Q.se/Contract (MWh)

Delivery period

Delivery starting date
price (Lei/MWh) /

Sell offers
«.=No. of contracts
rice (Lei/MWh)

*Submission,

modification,

cancellation of
the buy orders
*Order the buy
orders

Pre-Auction

Matching
orders

Open call auction

» The matching between sell offers (modified)
and the valid buy offers in the system after
session | is performed

*The continuous trading can start (the seller
and the buyers can submit, modify and cancel
the orders)

N

'\ Sesion Il Sell offer can Open auction
be modified

Sesion |

Pre-Auction
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CBCM: results (01.12.2005-31.07.2007) _\_
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Registered participants : 90
2006 2007
Weighted Average Price [lei/MWAh]: 126.77 166.15
Weighted Average Price[EURO/MWh]: 35.97 52.61
Deliveries 2006 2007
Volume (TWh) 1.25 5.89
Quota (%) 241 11.24
Maximum Quota(%): deliveries for April 2007 15.61
2,000,000 - mmm Contracted Quantity ——==Number of Bilateral Contracts a0
1,800,000 + VPR +35
1,600,000 2,640
—_ r30 2
§ 1,400,000 + E
= c
> 1 725§
z 1,200,000 1,044,360 ©
g 1,000,000 + 431840 20 E
% 800,000 | : 97,440 115 Eg
§ 800,000 157,354 460,320 22000| %
400,000 + =
224,450
200,000 + k 30.870-47,06 500 ] 156,840 l ; k +5
0 - )
December January February March April May June July August September Octomber November December January February March April May June July

2005 2006 2006 2006 2006 2006 2006 2006 2006 2006 2006 2006 2006 2007 2007 2007 2007 2007 2007 2007
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Dry Run of Explicit flow-based Coordinated Auctions Q_/\g?‘
)
MAVIR B
UCTE W. 5 L
ELES ~ croismo D
R M EPs |
ZEKC ré % .
c; o EPCG / HES
B vt v~ -
Eifﬁﬁ hucten (EPS0) o X TEAS
BC values o O
NTG values KESH
X d
auctions (market based method) A Hso =5\

explicit (process of allocation of transmission capacity \ )
only (MW), without electricity trade) S Y
coordinated (simultaneous capacity allocation at more * d
than one border)

flow-based (with considering real power flow paths

(through PTDFs) originated by the transactions, and

physical limitations (BC - border capacity)



The future _\_ {_

Trilateral Market Coupling
Nov.2006

12.01.2006

“Power Exchanges are also likely to have a key role in developing the Single
European Electricity market by providing transparent, non-discriminatory access
to electricity trading in the European Union, insuring the proper functioning of
electricity markets.”

“It is expected that Power Exchanges will harmonize trading arrangements so as
to facilitate the final single electricity market objective.” DG TREN



Questions?

and .... THANK YOU FOR YOUR ATTENTION!
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