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The Key Greek Electricity Sector Dilemmas

~ V Slow economy has stalled energy consumption

, \/ *\' V Efforts to meet EU 2020 targets and high subsidies
NVEN R have led to uncontrollable and expensive Renewable
> AN~ WAY A g Energy Sources (RES) growth and have unbalanced
: the structure of the electric generation

_ Al KR AV Currently the system is experiencing an over-supply
| O T T of generation

V Market prices are falling and retail prices are rising

V Development in RES threatensgas-f i r ed pl a
profitability (flexible generation)

V Currently we have a highly subsidized market
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Unstable Energy Markets: Consequences

V' Conventional generation plants will be forced to
close except if they are subsidized

S/ RES energy subsidies are reaching
| unsustainable levels leading to higher energy
prices for consumers and industries

\/ The differential in energy prices between the EU
and other markets (such as US) is creating a real
emergency for Greece and Europe which is
losing competitiveness and energy-intensive
Industries are shifting elsewhere

\/ Erratic prices are appearing in the market




Unstable Energy Markets: Consequences

V High energy prices create a problems for
Greece and EU as it tries to attract (and
retain) investors who are big energy users

CO, Reductions

V Utilities are losing large shares of their
revenues

V Needed infrastructure investments are
Implemented too slowly

V CO2 emission rights prices are too low to
trigger low carbon investments
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Proposals for Resolving the Electricity Sector Dilemmas

V Electricity Market and Regulatory
Reforms

V FiTs/Subsidies vs. Market Based RES
Incentives

Resolving the Electricity Sector Dilemma

_\V Green Credits Trading vs. Physical
Y\  Transfer of RES

»V Net Metering vs. Traditional Charging
for Energy




Electricity Market and Regulatory Reforms

CO, Reductions

tnnn

V Reform the ETS market and adapt allocation
levels to economic situation

V Implement a capacity market throughout Europe
V Reduce RES subsidies

V Institute major electricity market reform and
remove the structural problems of the current
design

V Adopt a business model and a regulatory
framework to enable the smart energy systems
financing and deployment



Smart Energy Systems Can Provide Solutio

\/ Have the potential to be backbone of the future
decarbonized power system

Invest in smart energy systems

. \VV The reason is that they can allow smart energy
(the ultimate solution) to move load around to
of oll match generation

V This will result in reduced generation and grid
l nvest ments, thus redu:

'V Improve security of supply

an explosion of innovation opportunities and
economic growth



Electricity Market and Regulatory Reforms

Implement the Target Model to include a Forward
Market & Regulatory Reforms Market, a Day-Ahead Market, an Intra-Day
Market and a Balancing Market

XV Abolish the current market clearing in favor of a
1 Power Exchange to clear the Day-Ahead market
9% 8 % V Gradually introduce a Bilateral market to
4] _/ establish an equilibrium between the volumes

. cleared in the Exchange and the Bilateral market

ZV Implement the privatization plan of PPC as soon
~ as it is feasibly possible
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A&V Give access to inexpensive fuel sources to IPPs




Virtual Power Plant Auctions (VPPS)

V With this instrument PPC can sell part of its

participants

N - production capacity via Auctions to other market
NA BN |

N N

U The divestiture of generation capacity remains

virtual since no ownership or production
capacity changes hand

U The key reason that a VPP Auction is an
effective alternative to a physical divestiture is
the fact that the VPP capacity reduces the
Incentives and ability of the seller (PPC) to
Influence wholesale market prices

\VV We can implement Financial VPPs or Physical
VPPs 10



Financial VPPs vs Physical VPPs

V With financial VPPs the buyer remains a passive
\/ N\ observer in the market while PPC retains

| \/ @ y ~ownership and even physical dispatch of the
AT plant
“f | A 'V If the spot price is higher than the strike price of

A the VPP, PPC pay the buyer the difference

\V With physical VPPs the buyer becomes an active
participant in the market where it can sell
physical capacity in the bilateral or the spot
market

\/ Physical VPPs can activate the retail market



F|T$Sub3|d|es or Market Based RES Incenti

V FiTs need to be reduced

V Large RES will have to market their output i no
protection and guaranteed tariffs

V Eventually large RES need to participate in the DAS
market with a price

V Use net revenues raised from the carbon market to
subsidize tariffs for small RES, if necessary

V Extend binding RES targets or abolish them all
together

V Focus should be to promote climate change without
sacrificing economic competitiveness
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Demand Response: Energy Demand ClolPP

Price Sensitive Special Programs Electric Vehicles

S ——
Affinity Programs

l Demand Monitoring & Feedback over Internet Broadband/Cellular
W W W

Individual Wireless Home/Facility Smart Buildings, Electric Vehicle Smart Distributed
Controllers Management Commercial & Industrial Chargers Appliances Energy & Storage

DR client is ~10kbvirtually any embedded device can run it
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Green Credit Trading vs. Physical Transfer of RES

V In a perfect market, product can move freely from any
supplier to any consumer

V The grid is not a perfect market, it is a constrained
market with major bottlenecks throughout the system

V Renewable Energy tends to be decentralized compared
to traditional generation and as a result significant
capital expenses of additions to the grid are required to
aggregate the Renewable Energy and transmit it to Load

V Allowing the production and trade of Green Energy
Credits helps to nperfecto
transferrable

V Credits can be traded through Annual and Quarterly
Auctions, as well as OTC
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