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Installed capacities for PV and Wind in Bulgaria 2007 — 2012, MW
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FIT for Wind: 2006-2012, BGN/MWh
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Installed capacities for PV and Wind in Bulgaria 2007 — 2020, MW
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Bulgaria Energy Production Mix 2010

m Coal
Nuclear
0.6% mRenewable and wastes
m Electricity from renewables sources
(excl. pumped storage)
0,4% Natural gas
® Geothermal

0,2%
Oil

Source: Overall Energy Balance Sheet 2010, NSI
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Energy Consumption Mix Bulgaria 2010
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m QOil
Nuclear
= Natural gas
®m Renewable and wastes
B Electricity from renewables sources
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Geothermal
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Diversity of new services:

v'Huge data volumes analysis

v HapacrtBani oOMeH 1 mpeAoCTaBsAHE HA AAHHU
vIT/EMS/ERP/CRM/SCADA/... implamentationa &
integration

v'Data integration

v'Multilevel & bidirectional customer relationship
management — prosumers

v'Guarantees

v'Financial / legal services

v/ net-metering,

v'Green certificates, CO2, subsidies, green loans
v'load flow control and power quality improvement
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New York, 1888
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Somewhere in “the developed world”, 1988
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2012 ¢
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21.12.2012...
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Consumer Devices Energy Users

These devices are typically behind the meter and From a simple single-home meter to an aggrega

receive price signals 1o make “smart”™ decisions tion of multiple bulldings and developments, ioad
| 1 camemumicated hark in tha ond \ | racanmdt ana nenwiciad e, |
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Prosumers = producers/consumers

Distributed generation

Virtual power plants
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Source:
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Source:

Bulgaria’s Green Energy Challenge, Sofia, October 10t , 2012



SVIVI

Source:
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MRG

- iy RFC
o =N Transmission
= L System

CFP: Cyber Fusion Point

MRG: Micro-grid Renewable Green Energy System

Cyber-Controlled Smart Grid

http://www.ece.osu.edu/~kevhani
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DIGITAL SECURITY SERVICES

Penetration test
Forensic reviews

PCI Compliance Reviews

like ISO 27001 / PCI DSS / COBIT
Wiretap Act (18 U.S.C. 2510-22)

Pen Registers and Trap and Trace Devices Statute (18
U.S.C. 3121-27)

Stored Wired and Electronic Communication Act (18
U.S.C. 2701-120)
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Energy is stable and reliable — the illusion
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Source: RES Integration and Market Design Report, Euroelectric 2012
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Source: RES Integration and Market Design Report, Euroelectric 2012
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Differences b/n forecasts and real production of wind power plants in Spain

Source: Eurelectric workshop on electricity storage, 2012
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Power reserve — above 120 %, the flexibility is primarily from WPP and TPP

Source: Eurelectric workshop on electricity storage, 2012
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Source: RES Integration and Market Design Report, Euroelectric 2012
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The integration & interaction of electricity transmission and gas
transmission / operators

Source: RES Integration and Market Design Report, Euroelectric 2012
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ESO

Transmission Operator

Renewable Balancing Group Financial
: Institutions
_Energy Coordinator

Clients — commercial, industrial, energy
producers, ...

Multiple Balancing Coordinators Model
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Financial Transmission Operator
Institutions

Balancing Market

EDC = Balancing Group EDC = Balancing Group

Coordinator O . EDC = Balancing Group

Coordinator

Renewable Energy

Renewable Eneroy Producers

g =

Renewable Eneroy Producers

Multiple Balancing Coordinators Model = EDCs coordinators
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ESO

Transmission Operator

Special Balancing Financial
Group Coordinator

Institutions

Renewable Energy Producers

One Balancing Coordinator Model — third party
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ESO

Transmission Operator

Special Balancing Financial
Group Coordinator

Institutions

Renewable Energy Producers

One Balancing Coordinator Model — TSO coordinator
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Balancing Group

Source: OeMAG, balance group responsible for renewables — the Austrian case
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Source: OeMAG, balance group responsible for renewables — the Austrian case
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Source: OeMAG, balance group responsible for renewables — the Austrian case
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Source: OeMAG, balance group responsible for renewables — the Austrian case
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Source: OeMAG, balance group responsible for renewables — the Austrian case
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IIeHAaTa ¥ KOHCyMaIuATa Ha eAekTpoeHeprusa B I'epmanusa npes maprt 2008 r.
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IeHaTa U KOHCyMaluATa Ha eAekTpoeHepru:a B I'epmanua npes mapr 2012 r.
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v Electricity prices in Germany drops with 10 % due to the PV production

v Electricity prices in Germany drops 40 % avera due to the PV production in
the afternoon hours (peak load).

This phenomena is know as ,;merit order effect*.

http:/ /cleantechnica.com/2012/02/09/solar-pv-reducing-price-of-electricity-in-
germany/?utm_source=feedburner&utm medium=feed&utm campaign=Feed%3A+IM-cleantechnica+%?28CleanTechnica%29
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Source: Flexible Generation Report, Euroelectric 2012
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Source: Flexible Generation Report, Euroelectric 2012
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The key is ﬂex1b111ty,

Which will allow the distribution/transmission companies to buy the cheapest
energy, available at any particular moment.
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“There is no greater harm than that of time wasted”
Michelangelo
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Vassil Petev
Bulgarian Photovoltaic Association

vassil.petev@3vmanage.eu
M: +359 88 722 53 97

http:/ /www.bpva.org/

Knowing is not enough, we must apply.
Willing is not enough, we must do.
Bruce Lee
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