EHeprnmHn nasapu n ycnyru
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dopym , Kak ga cme eHEPrMmnHoO He3aBUCUMM?“
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Green Deal, Green New Deal, No Deal...




CLEAN ENERGY FOR ALL EUROPEANS

Agreed headline targets

2030 Framework for Energy and Climate -
Politically Agreed by Parliament & Council

-20 % 20% 20 % Energy 10 %
2020 Greenhouse Renewable Efficlency Interconnection
Gas Emissions Energy

32,5%*

2030 Energy Efficiency

* To be reviewed in * To be reviewed in
2023 (only upwards) 2023 (only upwards)

European
Commission



HaunoHanHu npeamnssmkaTenctsa Ao 2030 .

* KAMMATUYHU NONUTUKU
* HaumoHanHun aHraXXmumeHTtu cvrnacHo COP21
* UHTerpupaH nnaH EHepretnka n Knnmat 2030

* EHEPrMmMHU NOIUTUKM
* bbaeweTo Ha BbI/IULWHUTE LEHTPANN
* AapeHuTe NPoeKkTH
* CUrypHOCT Ha ra3oBuTe AOCTAaBKU
* Hosu BEU-mowHOCTH
* Pa3BuTHE Ha ENEKTPOEHEPTUNHUTE MPEKMU
* EHeprnmHa edpeKTMBHOCT
* EHeprunHa 6epgHocCT



3aKoHOAaTe/IHATa PAaMKa

EBponenckurte

> ® PernameHTH (C AUPEKTHO NPUNOKEHMNE B CTPAHUTE-YNEHKMN);

EHEPIMNHN NMa3apu ce e Inpektneu (TpsabBa Aa ce TPAaHCMNOHMPAT B CTPAHUTE-Y/IEHKN);

peryamnpat oOCHOBHO OT * PelleHuns (AMPEKTHO NPUNOKUMU U 3aAb/IKUTENHWN 33 agpecaTa);
BTOPWUYHO * [IpenopbKn, MHEHUS, KaKTO M APYrK akToBE (CbOOLLLEHWNA, HACOKMW,

6enm n 3efIeHn KHUMM u .
3aKOHOAaTeNcTBo Ha EC: AP

B nonbnHeHwne: e [lorosop 3a EC v [Joroop 3a GpyHKLMOHUPAHETO Ha EC
ABYCTPAHHN U e EBpaTom

MHOIOCTPAHHU e [loroBop 3a eHepruiHaTta obLHOCT
cnopa3syMeHuA: *nAap.




OCHOBHM Uenn Ha nnbepannlaumsaTa Ha nalapa

* MopobpsiBaHe Ha NPO3PaAYHOCTTA B CEKTOPA;

* OTaenAHe Ha MOHOMOIHUTE OT KOHKYPEHTHUTE YCAYTU;

e OcurypsaBaHe Ha cnNpaBea/iBa KOHKYPEHUUA, KbAETO € Bb3MOKHO;
* OcurypsasaHe Ha cnpaBea/IMBO pa3npeaeneHne Ha p1cka;

* HapacTtBaHe Ha epeKTUBHOCTTA YPe3 KOHKYPEHLMUA U peryinpaHe;

* OCVIprFIBaHe Ha NPUBAEKATENHOCT 3a KalnTtasla U UHBECTULNN.



, DPHOBHANMHIY NO BepTUKaNa U NO XOPU30OHTaNA

Generation

(MpounssoacTso)

Transmission
(MpeHoc)

Distribution
(PasnpeaeneHue)

Supply
[octaBka/MnacmeHT

BEPTUKA/IHO XOPN3OHTAJ/IHO



[ToomAHa Ha NoHATMETO 3a “moHonon”

MoHononbT TPAOBA Aa OCTaHe CaMo Ha “ecTecTBeHUTE” mecTa
Cb34aBaTt ce HOBW ,,ma3apu”
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Pernonanum nasapu B EC

National markets | b Reginnal markets

A pan-European markeﬁl
¢ ! -

An intermediate step in moving from today’s national energy markets towards a pan-European market is the creation of

regional markets in order to first integrate neighbouring markets. In February 2006, the European regulators launched
an initiative to create seven regional markets defined as

== Central-West, == Northern, == UK and Ireland, == Central-South, - South-West, == Central East and === Baltic.



[lpeanmcTBa Ha MHTErpaumndaTa Ha nasapuTe

aucneynpaHe, 6anaHcupaHe un ap.; no-gobpo nsnonssaHe Ha BEL/MABEL|

4yacT oT “cKbnuTe” LUEeHTpann MoxXe Aa He ce Non3Bat

ronemmTe UeHTpaanm MMatT Hy>XX4da OT ros1eMU Na3apHN 30HU

KOHKYpeHUMATa e Nno-epeKTUBHA B roleMun nasapwu

ansepcudpuKaumna Ha pecypcute (MecTHU M BHOCHM)

cnogendHe Ha NbpBUYHU N BTOPUYHU pPE3EPBU

ancneympaHe Ha BEU

pa3xoamu 3a BEU



Buaoose 6o0pcoBu nasapu

lo )
AUHA AeH- Yacose, PeanHo
RS Hanpep, MUHYTH Bpeme

ceaMmuum

Na3ap ,,B
PaMKuTE Ha
aeHa”

\ J A )
f |

JloroBapaHe v CK/Il0YBaHe Ha CAeNKU banaHcupaHe Ha EEC
(Bbnrapcka He3aBMcMMa eHeprunHa 6opca EA) ECO EA]

banaHcupaly
nasap

AbnrocpoyHu Ma3ap ,4eH

[ 0roBOpU Hanpea”




MHOXecTBeH moJe 1 Ha na3apa

KombunHaumna ot HAKONKO nasapHun moaena
* [1la3zap AeH-Hanpeq
* [1a3ap B peanHo Bpeme (banaHcupall, nasap)

e 1BycTpaHHO AoroBapsaHe (pmn3anyeckm n puHAHCOBU
0rosopu)

* OOYBPCHU N POPYDBPAHU Na3apu
* Bb3MOXKHOCT 33 xMbpuaeH moaen
* [Masap Ha eHeprunuHu ycnyrm



CmsHa Ha busHec-moaena

dakTop

20. Bek

21. Bek

Bu3Hec moden

BasupaH Ha pacTaLo
eHeprunHo notpebneHune

PacTtex, 6asupaH Ha HOBU
eHeprunHn ycnyru

TbpceHe Ha esleKmpoeHep2us]

HapacTtBallo

CratnyHo, c eBeHTyaneH
pacTex 3apagu
ernekTtpomobunuTe

LjeHa 3a non3eaHe Ha
MpeXxume

Cnopepn Konn4ecTBOTO
KOHCYMUpaHa eHeprus

Utility Death Spiral
(Grid Defection)

Kanumanoeu pa3xodu 3a
HoeU yeHmpasnu

Hamanssalwm pasxoau Ha
eauHULAa eHeprus

YBenunyasaluu ce pasxogm
(HOBM TEXH.)

Ljena Ha ebe2niepodHU eMucuu

Hama

Bce ouwle manku, HO
HapacTBalm

Henu Ha omunumu
KoMnaHuume

CurypHOCT, KNUEHTCKO
obcnyxBaHe, Bb3BpallaemMocT

CurypHocCT, ekonornyHa
YCTOWYMBOCT, LieHOBa
AOCTBMNHOCT, Bb3BpaLLlaeMocT

Ponsi Ha nompebumenume

[MacuBHa

[Mo-akTMBHa, BeYe nma
TEXHOSOMMN U CTUMYNN 3a
NPOM3BOACTBO Ha EHEPrna un
ynpasneHve Ha noTpeobin.
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[TpomsaAHa Ha OTUANTK BusHec-moaena (2014)

FIGURE 6: PRESSURE ON TRADITIONAL UTILITY BUSINESS MODELS

REALLOCATION
EFFECTS SPUR
OUTSIDE
COMPETITION

ENTREPRENEURIAL ATTACK
* Declining technology costs (e.g., solar, storage)
* Alternative business models from new attackers

* Customers seeking alternative “non-commoditized
solutions” (e.g., resiliency, “green-ness”)

¥

| TRADITIONAL UTILITY MODEL UNDER SIEGE

Must deliver against 3-part commitment for reliable,
cost-effective, and environmentally-responsible power

Must meet stakeholder fiduciary responsibilities

A

UPWARD PRICE PRESSURES
Aging grid repair and resiliency upgrades
Smart grid investment
Environmental controls and forced fossil retirements
Energy efficiency success

DEFECTION
SPREADS FIXED
COST OVER
FEWER PEOPLE

15



Bb3mMoOXKHOCT 33 HOB br3Hec-moaen (2015)

POSSIBLE TRAJECTORIES FOR ELECTRICITY GRID EVOLUTION

One path leads to grid-optimized smart solar,
transactive solar-plus-battery systems, and ultimately,
an integrated, optimized grid in which customer-sited
DERs such as solar PV and batteries contribute value
and services alongside traditional grid assets.

Pricing & Rate Reform

New Regulatory Models

Another path favors non-exporting solar PV,
behind-the-meter solar-plus-battery systems, and ultimately,
actual grid defection resulting in an overbuilt system with excess
sunk capital and stranded assets on both sides of the meter.



EBositoUMA Ha OTHOWEHUATA C KANeHTUTe

POTENTIAL MAGNITUDE OF UTILITY LOAD DEFECTION

RESIDENTIAL - cowmeom

MWh 9;:;2,‘ sh # Customers [Er?;ﬁ:” MWh 9;::2-’ sh # Customers m{?{lﬁ:”
2020 | 3.5milion | 10% 1.9 million $684 million 2020 | 9 million 20% 500,000+ $1.6 billion
2030 | 58 million 50% 9.6 million $15.4 billion 2030 | 83 million 60% 1.9 million $19.4 billion
2050 | 139 million | 80% 207 million | $65.8 billion 2050 | 186 million 97% 2.9 million | $78.4 billion
GRID RELATIONSHIP SPECTRUM
On-grid/ Grid-tied/ § Grid-tied/ Off-grid/
Conventional Solar : Solar + Battery { Solar + Battery
Customer Customel ; Customer : Customer

<= CUSTOMER RELATIONSHIP WITH THE GRID  ml-

GRID DEPENDENT GRID INDEPENDENT



[leueHTpanmsaums =» HOBM Na3apHU HULLINK

Central power station
) »

odis odu




CONSUMER ; ¢ PROSUMER

2 A
A2 =2

Energy markets




EHeprumHo 6bvaete (1/2

Utilities can meet distinct customer needs with a menu of options (illustrative
example, not reflective of a current utility offering).

Energy & Co.

Choose the rate that is right for you.

Base rate

$10 $1 $0.20 $0.08

per month per kWp during peak per kWh per kWh
hours on-peak off-peak
Fixed fee for
interconnection Based on your highest On-peak hours are
level of demand between 4:00 p.m.—8:00 p.m.

4:00 p.m.—8:00 p.m.

N3TOuHMK: McKinsey



EHeprumnHo 6vaele (2/2)

Buy additional products & services Provide value to the grid

+$0.01/kWh Demand response
25% off demand charges

100% renewable energy

$0.50/kWp Customer flexibility

Ultra-high reliability

Battery pack for grid services
—$15/kW/month

+$40/month (for 12 months) Grid-optimized electric vehicle

- charging
—$5/kW/month

Install an EV charger

Or stay with a simple rate (but at a small premium)

Simplicity option $0.16/kWh

Flat bill $350 per month for up to 2,000 kWh




Disruptive innovations

Subscription & as-a-service KomnaHuu

) Spa rkfund Cash Traditional The Technology
* SmartWatt urchase Financing Subscription

* Metrus Energy |

e Redaptive \ "‘-\

BusHec-moaen — MHCTaAnpaT 3a CBOA CMeTKa eHeproedeKTUBHU TEXHONOTUN NpuU
csouTe KnmeHTu (LED-ocBeTneHme, 3apsaaHM CTaHUMKM 32 eneKTpomobunm n ap.)
1 M noaabp»KaTt/eKcnaoaTnpaTt npes nepmoaa Ha A40rosopa.

KnneHnTtuTe nnawat dukcnpaHa meceyHa ueHa!



EHeprnmHmn 6anaHcn u eHeprumHn yeayrm

PRIMARY ENERGY DELIVERED END-USE USEFUL SERVICE
ENERGY CONVERSION ENERGY TECHNOLOGY ENERGY RENDERED
i
& /
CRUDE OIL OIL REFINEEY AND MOTOR AUTOMOBILE MOTIVE DISTANCE
DISTRIBUTION SYSTEM GASOLINE POWER TRAVELED

2N

POWER STATION
COAL AND GRID ELECTRICITY LAMP

RADIANT
ENERGY [LLUMINATION

(C) Joel N. Swisher, PhD, PE - Director, Institute for Energy Studies



EHeprnitHm ycnyrm n enektpmdmrkauma

& Animal fat Kerosene ‘ Electricity
Lighting @ ’V 0 =+ Gaslight
Water and wind Steam-engine and Electricity

Power internal combustion
engine

Electricity Electricity
(wired) (wireless)

Communi-
cation

Natural gas Electricity

Heat @

Yesterday Today Tomorrow



Share of energy from renewable sources
in the EU Member States

(2017, in % of gross final energy consumption)

2020 target
2020 target reached
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EU-28 =

Chart — Share of renewable energy in gross final energy consumption

20% [ EU-28 Transport (
anly compliant
biofuels)

B EU-28 Transport
- - I EU-28 Hesting and
- - cooling
15% - I EU-28 Electricity

10%

5%

0%

Notes:
The share of renewable energy sources in transport (RE5-T) and the cumulative share of renewable energy sources (RESs) take into account all biofuels consumed in transport between 2005 and 2010, and only
biofuels complying with the Renewable Energy Directive (RED) sustainability criteria for the years from 2011.

Proxy 2017 data are preliminary estimates frem the European Environment Agency (EEA).



Kakso e BEU B EC (3a oTonneHne 1 oxnaxkaaHe)?

* OcHoBHaTa 4YacT oT BEM-na3apa B EC ce 3aema OoT oTON/1IeHUETO U OXNaXKAAHETO

* KpanHoto notpebneHune Ha Buomaca e okosno 83% ot obuwoto BEN notpebneHune
33 OTOMNJIEHME N OXN1aXKAaHe.

* To3u ceKTop e HapacTBan ¢ 4% roanwHo npe3 2005-2016 .

* B 16 ctpaHu-uneHku ot EC, BEM 3a otonneHne 1 oxna*kgaHe 3aema Hapg,
NONI0BMHATA OT KpaiHOTO NoTpebneHme Ha BEU npe3 2016 r. (Bbarapus,
XbpBaTtua, Knunwvp, Yexusa, lanma, EctroHmna, dPuHnangmna, Ppanuyma, Mpuma,
YHrapwua, lateus, Jintea, MNonwa, PymbHua, Chosenuns m LLiseuyuns)

e OT1 2005 r. Hacam, BbNpeKn INAepcTBOTO Ha brMorasa u TepmonomnuTe nNo
OTHOLUEHME Ha TEMMN HA HapacTBaHe, BUOMacaTa ocTaBa AMAep B CEKTOpaA Ha
BEWU (oTtonneHune n oxnaxkpaHe)

Source: European Environment Agency (2019) Share of renewable energy in gross final energy consumption



Kakso e BEU B EC (B enekTpoeHepretnkara)?

* XuapoeHepruaTa € c Hanu-ronam Asn B enekrtpoeHeprummHurte BEU B EC npes
2016 r., npeactasnaBankm 36% ot enekTpmuuecTsoto ot BEU (c 2 npoueHTHM
NYHKTa No-HUcKo ot 2015 r.). ensbT Ha xmapoeHepruaTa e
enekTponpomnssoactsoTo oT BEM e cnagHan (70% npes 2005 r.) nopaau
Pa3BUTMETO Ha BATbP/doTOBONTANLM;

* BeTpoeHeprnmHuTe MOLWHOCTU MMAT AN OT 32% B enekTpoeHeprmaTa ot BEU
(HapacTBaHe cnpsamo 14 % npe3 2005 r.).

* ConapHarta eHeprua e c aan ot 12% B enekTponponssoactsoto ot BEU (camo
0.3 % npe3 2005 r.)

* TebpaaTa 6Momaca 3aema aan ot 10% B enekTponpom3BoacTBOTO OT BEW;

e ObwmAT pAan Ha eneKkTpoeHepruaTta ot BEU B enekTponpomn3BoacTBOTO Bapmpa
3HAaYUTENHO NOo AbpKaBu (0T 5.6% B Manta u 6.7% B JTlokcembypr Ao 72.6% u
64.9% B ABcTpua u LLiseuus).

Source: European Environment Agency (2019) Share of renewable energy in gross final energy consumption



[Mpmep: N3cnepsaHe oT bbarapuma

* 2018, LleHTbp 3a n3cnegBaHe Ha
nemokpaumaTa (CSD) — link-EN, link-BG:

* MapTtnH Bnagumupos, CSD
* AtaHac leoprues, CY, CtonaHCcKu ¢pakynTet
* CBeTna Konaposa, CSD
¢ ,ﬂ,OKI’Ia,EI,'bT dHa/1IN3NpPa NnoTeHunaaHmTe non3u

N NpevykuTe npea AeueHTpanmsaumsaTa Ha
eneKkTpocHabasasaHeTo B bbarapus

L

DEVELOPMENT OF SMALL-SCALE
RENEWABLE ENERGY SOURCES
IN BULGARIA

LEGISLATIVE AND ADMINISTRATIVE
CHALLENGES

JOELIEHTPAZIU3ALINA
HA ENIEKTPOEHEPTUNHOTO
NPOW3BOACTBO B BLJITAPUSA

3AKOHOAATENHU N AAMUHUCTPATUBHU
NPEAWU3BUKATENICTBA

(&)

spmers
S e
pre=—rmny



http://old.csd.bg/fileSrc.php?id=23561
http://old.csd.bg/fileSrc.php?id=23560

[onemun vs. Mankun BEV

BrEW L >3Mw 568 MW
@EL >3 Mw 109 646 MW*

* 10-Te Han-rornemMu:
- BtEL - obwa mowHoct 379 MW
- O®EU - obwa mowHocT 223 MW

N3moyHuk: AYEP, Peaucmbp Ha 2apaHuuu 3a rnpousxoo

B N'epmaHus:

10-te Han-ronemun ®ELl nmat obia mowHocT ot 1 GWp (Mnu 2.5%) ot
o6wo nHctanupanute 38 GWp OEL

Han 98% ot 0bwo nHctanmpaxHunte 1.5 mnH. ®EL, ca npucbeguHeHn KbMm
Mpexnte HH;

Camo 15% ot obwma kanaumnteT Ha PELL ca ueHTpanun ¢ mowHocT >1 MWp

30



[lpean3BMKaTeICTBa 3a NPUCHeANHABAHE Ha
Mankn BEM-mowHoCTH

AQMUHUCTPATUBHU

* [lpouenypute 3a NnpucbeanHABaHe Ha Manku BEU Kbm pasnpegenutenHuTe
MPEXU He Ca A0CTAaTbYHO ONTUMU3NPAHMU;

e MecCTHUTE BNACTU N MPEXKOBUTE KOMMNAHUU MMAT PA3IMYHN NOAXOAN 33
aAMUHUCTPUPAHE Ha NpoueaypuUTE;

PerynatopHu
* LleHoBUTE CMTHaNM KbM noTpebutennTe;
* ManKoTo CbLLEeCTBYBALLM CTUMYIN — 33 FOJIEMU MOLLHOCTM!.

UKOHOMUUYECKU
* EHeprunHa 6eaHoCT;

* OUHAHCOBU UHCTPYMEHTMW.
31



aou. A-p AraHac leoprues

CODUMNCKU
YHUBEPCUTET

[ekaH Ha CtonaHckusa pakynteT Ha CY ,,CB. KaimmeHT Oxpuackm®

CTOITAHCKM
OAKYATET

PbKkoBoauten Kategpa ,,IKOHOMWKa 1 ynpaBsieHWe no oTpacam”

[MpeKTOp Ha MarncTbpcka nporpama ,EHeprunHm nasapu n yenyrmn“ B KAVMEHT

OXPUACKU"
ocHosan 1888 ¢

N3paTten v rn. pegakTop ‘7; PUb"CS-bQ mTM"MTMC mAclllﬂlllTlllﬂ

ageorgiev@publics.bg
+359 888 466450
www.facilities.bg & www.utilities.bg 32
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