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THE CONGREGATE PROJECT
BULGARIAN PILOTS: BURGAS, DOBRICH, SOFIA
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Initiation of Energy Communities in Bulgaria SRR

* Federal Ministry European
for Economic Affairs Climate Initiative
and Climate Action EUKI
J E I V E F E P J E on the basis of a decision

by the German Bundestag

Enable and motivate municipalities to develop public-private
partnerships in order to increase the share of renewable energy

in the local energy mixes _ N E

) National models for systematic multi-level communication and an
engagement campaign in support of building renovation are developed.

) Policy recommendations and feasibility studies for renewable energy
cooperatives are developed

Support the implementation of national long-term renovation

strategies l] m
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Initiation of Energy Communities in Bulgaria

THE PILOTS

e The capital and the
largest city in Bulgaria

e Over 1 300 000
inhabitants

e Over 860 municipal
buildings

e Pilot site: lvan Bogorov
School

e Situated on the Black
Sea coast

e Over 200 000
inhabitants

e Over 200 municipal
buildings

e Pilot site: Industrial
and Logistic Park

Supported by:

* Federal Ministry European
for Economic Affairs Climate Initiative
and Climate Action EUKI

on the basis of a decision
by the German Bundestag
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e Municipality within a
city

e Over 79 000
inhabitants

e Over 70 municipal
buildings

e Pilot site: The main
administrative building
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Initiation of Energy Communities in Bulgaria SRR

* Federal Ministry European
for Economic Affairs Climate Initiative

and Climate Action EUKI

BURGAS PILOT CASE: BASELINE

on the basis of a decision
by the German Bundestag

Already installed PV plants.

Use of geothermal energy.

Just a few companies provided
detailed information for the installed
capacity and the load profiles.

Wastewater treatment plant nearby
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Initiation of Energy Communities in Bulgaria

OPPORTUNITIES FOR COOPERATION

Electricity for own use

Electricity for own use and
exchange with the grid

Virtual power plants

Energy efficiency services

Provision of utilities

PV/other, batteries, energy
management

PV/other, batteries, energy
management, commercial
measurement

RES generation

Digital environment

Combination of technologies for
consumption, production and

management

Combination of technologies for
consumption, production and

management

Owners in a common entity,
entity group

Owners in a common entity,
entity group

Investors

Owners in a common entity,
entity group, ESCO

Municipality, Industrial Zone,

PPP

Supported by:

* Federal Ministry
for Economic Affairs
and Climate Action

on the basis of a decision
by the German Bundestag

Governed by a contract for
participation

Contracts with energy trader
and electricity distribution
company are required

Development of a trading
platform

Contract for energy
management, contracts with
energy trader and electricity

distribution company

Own governance structure

European
Climate Initiative
EUKI

Need to coordinate a change
in a project design (electrical
part)

Need for Legal entity, party
to the contracts

Licensed energy trader and
business model

Complete energy project;
Legal entity party to the
contracts

Licensing of production,
distribution, trading
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Initiation of Energy Communities in Bulgaria

LOAD PROFILES

Winter week, company XXX
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Supported by:

* Federal Ministry
for Economic Affairs
and Climate Action

on the basis of a decision
by the German Bundestag

European
Climate Initiative
EUKI

Summer week, company XXX
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Initiation of Energy Communities in Bulgaria

Supported by:

* Federal Ministry European
for Economic Affairs Climate Initiative

and Climate Action EUKI

SCENARIO 1

on the basis of a decision
by the German Bundestag

) Individual solutions — Business As Usual

* Advantages
* Established solution, everybody is doing exactly this

* Disadvantages
* Covers low percentage of the actual consumption
* High share of energy to the grid
* Alot of fees still exist
* Not suitable for all (large consumer - small roof and vice versa)
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Initiation of Energy Communities in Bulgaria SRR

* Federal Ministry European
for Economic Affairs Climate Initiative

and Climate Action EUKI

SCENARIO 2

on the basis of a decision
by the German Bundestag

) Cooperation within the Industrial zone

* Advantages
* Higher percentage of the produced energy is used on site
* Reduction of additional fees
* Constant electricity price over a long period of time

* Disadvantages
* Regulations still not supporting energy cooperatives
* Leading partner is required
* Additional expenses for design and construction
* Need of load balancer
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Initiation of Energy Communities in Bulgaria

Supported by:

* Federal Ministry European
for Economic Affairs Climate Initiative
and Climate Action EUKI

on the basis of a decision
by the German Bundestag

SCENARIO 3

) Cooperation within the Industrial zone and connection to anaerobic plant

* Advantages
* Almost full use of the produced energy on site
* Constant electricity price over a long period of time
* Better balancing through the anaerobic plant
* Even lower fees

* Disadvantages
* Regulations still not supporting energy cooperatives
* Additional expenses for design and construction
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Initiation of Energy Communities in Bulgaria Supported by:
Federal Ministry European
L e A b

on the basis of a decision
by the German Bundestag

COMPARISON OF THE RESULTS

) Final price in scenario 3 - 287 BGN/MWh (annual appreciation of 1.4% for the
first 10 years).

) Only in case of market energy price below 210 BGN/MWh (excluding fees),
which is hardly possible, it is more profitable to keep the BaU scenario.

) Cooperative or individual solutions, comparison:

Company XXX, ting PV blant with 515 kW Standard Standard Contract with | Members of the
SR existing pant wi P contract (2021) contract (2022) the cooperative| cooperative

Price of the energy from the PV, BGN/MWh

Price of the purchased energy, BGN/MWh 226 235 197 0
Price of sold energy, BGN/MWh -183 -246 -188 0
Average annual price, BGN/MWh 388 333 354 287
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Initiation of Energy Communities in Bulgaria SRR
® | LB
nd Clim. tAt EUKI

on the basis of a decision
by the German Bundestag

CONCLUSIONS AND RECOMMENDATIONS

) There is still a lack of ready-to-implement contractual and legal models for
cooperation.

1 At this stage, the leading role of the initiator of the cooperation, around which
the different actors can unite, is crucial.

) The price levels achieved are competitive with the current electricity prices.

1 The efficiency of investments can be significantly increased by the
implementation of 'smart' solutions.

) The possibility of balancing the loads through the anaerobic plant allows
maximum utilisation of the produced energy on site.
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Initiation of Energy Communities in Bulgaria SRR

* Federal Ministry European
for Economic Affairs Climate Initiative
and Climate Action EUKI
DOBRICH: BASELINE
[ ] . .
on the basis of a decision
by the German Bundestag

Hourly consumption available

Repair of the roof needed

No other municipal buildings with
different profile nearby

Electrical installation of the building in
poor condition
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Initiation of Energy Communities in Bulgaria SR
Federal Ministry European
B | i ok =

on the basis of a decision
by the German Bundestag

LOAD PROFILES — WINTER (60 KWP)

60 kWp PV 1 12 kWh AB - 3uma
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Initiation of Energy Communities in Bulgaria SR
B | e, B B
EUKI

and Climate Action

LOAD PROFILES — SUMMER (60 KWP) i

60 kWp PV un 12 kWh AB - narto
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Initiation of Energy Communities in Bulgaria

LOAD PROFILES — WINTER (90 KWP)

Supported by:

* Federal Ministry
for Economic Affairs
and Climate Action

on the basis of a decision
by the German Bundestag

A

European
Climate Initiative
EUKI
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Initiation of Energy Communities in Bulgaria

LOAD PROFILES — SUMMER (90 KWp)

Supported by:

* Federal Ministry
for Economic Affairs
and Climate Action

on the basis of a decision
by the German Bundestag

A

European
Climate Initiative
EUKI
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Initiation of Energy Communities in Bulgaria
Rt Ecgromic o
and Climate Action

SCENARIO 1 — BAU .
b estag

21 60 kWp:

39% of the total consumption covered by the PV
69% of the energy generated by the PV is used in the building

Batteries can decrease the energy used from the grid by 3to 5%
* Simple payback — 3,7 year (4,2 years with batteries)
1 90 kWhp:

* 46% of the total consumption covered by the PV

* 53% of the energy generated by the PV is used in the building

Batteries can decrease the energy used from the grid by 7 to 13 %
* Simple payback — 4,1 year (4,1 years with batteries)
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Initiation of Energy Communities in Bulgaria

SCENARIO 2 — ENERGY COOPERATIVE

) 60 kWp:
* |nvestment distribution — municipality/private (58%/42%)
* 6% dividends for private investors
* 27% profit for the private investors (10 years)
* Simple payback for the municipality — 2,7 years
1 90 kWhp:
* |nvestment distribution — municipality/private (38%/62%)
* 7% dividends for private investors
* 32% profit for the private investors (10 years)
* Simple payback for the municipality — 2,3 years
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Initiation of Energy Communities in Bulgaria SR

* Federal Ministry European
for Economic Affairs Climate Initiative

and Climate Action EUKI

ATTRACT THE INVESTORS

on the basis of a decision
by the German Bundestag

. Profit —27% (60 kWp)
J Profit —32% (90 kWp)

Year 10 investors provide 40 000 BGN 10 investors provide 90 000 BGN

capital, BGN dividends, BGN capital, BGN dividends, BGN
1 4000 1123 9000 2 751
- 2 4000 1123 9000 2751
3 4000 1123 9000 2751
4 4000 1123 9000 2751
- 5 4000 1123 9000 2751
- 6 4000 1123 9000 2751
4000 1123 9000 2751
8 4000 1123 9000 2751
9 4000 1123 9000 2751
. 10 4000 1123 9000 2751
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Initiation of Energy Communities in Bulgaria SRR

* Federal Ministry European
for Economic ic Affairs Climate Initiative
and Climate Action EUKI

I Load profiles — based on 2017 as considered the most accurate
ISolar data — PVGIS

) Average annual price of electricity — 140 EUR/MWh (taxes not
included)

_lInvestment costs — based on market research
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Initiation of Energy Communities in Bulgaria

SOFIA: RESEARCH PHASE

Drone photography and
potential assessment of
over 860 municipal
buildings

The municipality
shortlisted 38 buildings.

EnEffect reduced to 12.

The municipality chose 1

Supported by:
* Federal Ministry European
for Economic Affairs Climate Initiative
and Climate Action EUKI
on the basis of a decision
by the German Bundestag
Bz - Jx
A B c D £ Q R T u v w x 82 R Bl £l BW Bx
Nrow ka rogusa- Mznomssanu OMYHERH | Hanwsme va oTpebnenMe KA | | canzaen, | MOTPEONERMENA | L nzaen, | IOTPEONENMENE | L wzaen.
" Hasmn k3 axrose 33 - ropukaka | en.ewepruasa en. enepruaza en, eneprua 3a
Paiion Onucanme Agpec Tunnokpue | nokpusa Edextusrocr | veewaane s ropusaza enepruiino exeprun Eveprin eneprun
; oTonnenve obumer—| TP obeneasane=- 20217, | 20201, | h 20191 ;
o - . i . | excancara ) N en ensi T| pontd < | TRl | el < | 8 < | e < | oA
2, nyBawae wana dantypi, wece | wana Saxtypu, we s axrype, we ce | wma daxypw, we
Bprbunya Ar 42 “Yaiixa” 1229 mx. Bprbomua 1, Codmn nnocex 167358 +90% 1979 ne 2696400 7 550,02 ns.|
P -— cymmpar cecymmpar cymmpar e cymmpar
2
140 cpegmo e Msan . Hawes™ 9, 1326 mx. L nyB
Bpsbrnua cpsme e ¥ Ao Unwes anocex 250212 +90% 1987 aa e 65409.00 18464360s| 6747000 7575390a.| 9177000 2076136 78
Soropon” 06enn2, Cadun -
3
[ — ya. o Wnwes” Mo, 1326 nnocex 116923 20-90% 1987 28 nyGmemo P 2018 3664500 3808400 11139360s.| 4650700
4 mx.06enn 2, Codmn obuyumcxa
. .5025-ra", 1532 Uswmpanwo Tonamea eneprun or| P ek . e _—
Hoxep 89 0¥ a-p Xpucro CravBoncm VA 025, 1594 ma nnocex 132638 +90% 1369 ronnoaubapeme | uanpamowpan | IO aa 2005 - s . Ui - 1811864 252966 ns.
Apywba 1, Codun . - — cymmpar cecymmpar cymmpar cocymmpar
- Hocereos 23 Usmparwe  [Tonnme eveprunor " ) -
Hoxsp Rowwa myarypara Hosp . Roweno TIacyros™ 23| cxarewfnnocex | 1556,11 20-90% 1953 ronnocnabansane | uermanmmpae | A2 s 2008 2Ty LieCe | akd daTypu e 7582,00 14717800 4166200 1014800 18
1592 floymba, Codun r— cywpar cecymmpar
(e TonnocnaBansme
Uempano | Tonnwera eeprnor
¥n..5027-ma", 1592 mx. 23, nybawano wece wece L we
Hoxep 69 CY " fnmmrep Mapmos™ nnocex 162712 80-90% 1963 Tonnocnabansane UEHTRANHINDIND fa 3765800 7908,00 ns.
B Aeywba 1, Codun fua bumena cympar cecymnpar [— cecymepar
P Ueapanio | Tonnme eneprunor o
Mexsp | Cronwaa obupa - paiion Hoxsp | OV -KPRere flacyros™ 18, 286,18 +90% 1970 wanocbaeme | uonpamcwpao | FHOM aa 2008 39581,00 2269632na| 10395300 22425000s.| 9732600 2042641 ns
N 1592 mx. AoywBa 1, Codun o Jr—
A7 N3G Nenepyaa” oo oo
(P R——
Crpanara e 6una s conomia V1. Msan ApsBagmenta® 40, o T—
Hex nn x 4. -4 NACENERIMA u DI 4434, 77.34 ns.| )4 4 ns. 2 56.4 3
Mo | bt pat8 g0 | 1592 wo fgnti s, Coben e 134360 8090% [ - e — s s 2020 342,00 1167734 n8. 180400 cos3ans| 2010000 6356,68 e
. PRI —
s 31082020¢,
ErrE———
N 120 conommo ymnwwe feoprn an. .Nana foaw Nasen I 7, Lasiss s0.00%
Gree Panoocxu”, Codun 1821 mx. Nosewey, Codun e - 8 oBupmexa
o
e
Noseney 35 CEY . Aobpw Boiivmcs™ . floGpm Sokemot” 16, anacex 226191 20-90%
. 11164 mx. Nosewes, Codun [ ——
yn. Moaw Bodves™ 17, 1324 mx | A3, Nacmea
Nwonws 12-m KU naocex 159477 80-90% 1973 e 17687800 5145290 ns. 22740900 4173089 na
2 Neonnnd, Codun P —
. Mo dea™ 17,1324 Uswmpanno Tonamma eneprun o1 | fyGrass
Aronw 40 COY Aiyn Nacreop® - Mo - 1324w venfanocex | 233162 +90% 1984 wnnocubareme | uenpamcwpano | YO aa 2012 5450100 1582043 08| 6229100 1770207 ns. 8557500 17702.07 na
0 Aonwn 9, Codun . oBupmncxa
[Ty v—
s, cmia
N 12-m KU (Bas22) Cramues™ 17,1343 mx. nnocex 68136 3090%
[ —
14 N 2, Codun
s0corr X . . o s Usrmpano  [Tonnmma enepran ot
Nonwe @epan Race qe Can ¥ "Clopint Kinmemtpoad™hic 3. nnocex 326469 80-90% 1976 Tonnocnabansane UEHTPANNINDIND A3, nyBaweao F=3 2013 52201,00 12 183,00 ns.
Maprse 1343 mx. lonwn 2, Codun obuymmcxa
15 (e [T —
Uemane
e T—
Mnagocr 81CY Buxtop 10r0” O e—_) nnocex 325894 3090% 1981 ronnconsbamsme | Npnposes ras P, s 2020 13548500 16980300
18 (e

XYL .
AL L

AN 0000001y
AARRTYY L1 LA

\\\ \ \\‘\‘\“\\\

ONGREGATE

Dragomir Tzanev, Center for Energy Efficiency EnEffect

Slide 2 1



Initiation of Energy Communities in Bulgaria SRR

* Federal Ministry European
for Economic Affairs Climate Initiative

and Climate Action EUKI

SOFIA: BASELINE

by the German Bundestag

Ivan Bogorov school

No summer consumption, the
energy may be used in other

municipal buildings, based on
contract with energy trader or :
through direct cable. , — ; B0 0 coivo v
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Initiation of Energy Communities in Bulgaria

LOAD PROFILES - SUMMER

Covers about 50% of the consumption of the building

Supported by:

* Federal Ministry
for Economic Affairs
and Climate Action

on the basis of a decision
by the German Bundestag

A

European
Climate Initiative
EUKI
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Initiation of Energy Communities in Bulgaria Supported by:
Bl A
LOAD PROFILES — WINTER

on the basis of a decision
by the German Bundestag

On annual base only 15% of the produced energy is used onsite
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Initiation of Energy Communities in Bulgaria

SCENARIOS

Supported by:

* Federal Ministry
for Economic Affairs
and Climate Action

European
Climate Initiative
EUKI

A

on the basis of a decision
by the German Bundestag

1. Covering part of the school needs and selling the surplus

2. Covering part of the school and the kindergarten needs an selling the

surplus
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Initiation of Energy Communities in Bulgaria SR

B ) B
ATTRACT THE INVESTORS |
J Profita — 63% (supplying only the school)
- Profit — 47% (supplying the school and the kindergarten)
Year

capital, BGN dividends, BGN capital, BGN dividends, BGN
1 30 000 19 070 30 000 14 173
- 2 30 000 19 070 30 000 14173
3 30 000 19 070 30 000 14 173
a4 30 000 19 070 30 000 14 173
- 5 30 000 19 070 30 000 14 173
- 6 30 000 19 070 30 000 14 173
30 000 19 070 30 000 14 173
8 30 000 19 070 30 000 14 173
9 30 000 19 070 30 000 14 173
- 10 | 30 000 19 070 30 000 14 173
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Initiation of Energy Communities in Bulgaria SRR

* Federal Ministry European
for Economic Affairs Climate Initiative

and Climate Action EUKI

CONCLUSIONS AND RECOMMENDATIONS

on the basis of a decision
by the German Bundestag

) There is still a lack of ready-to-implement contractual and legal models for cooperation.

U

RE installations for own needs have limited effect and batteries are not solving this issue.

) Energy cooperatives allow to share the financial risk, providing a good return for investors relative to current
bank deposit rates.

1 If electricity prices are higher than assumed, the municipality can offer better terms to the investors.

) The municipality should establish its own unit to control and manage energy flows in the building and to
communicate with traders and investors.

U

The efficiency of investments can be increased by the implementation of 'smart’ solutions.

U

Another municipal building with different load profile nearby (sport facility) can significantly increase the
effect of the PV plant.

) Priority should be given to using the energy produces for own needs
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Supported by:

* Federal Ministry European
for Economic Affairs Climate Initiative
and Climate Action EUKI
on the basis of a decision
by the German Bundestag

THANK YOU FOR YOUR ATTENTION

Dragomir Tzanev
Executive Director, Center for Energy Efficiency EnEffect

dtzanev@eneffect.bg
Sidlo / Main Address: Pobocka / Regional branch: E-mail:  seven@svn.cz
Americkd 17, 120 00 Praha 2, Czech Republic Zizkova 12, 370 01 Ceské Budgjovice, Czech Republic Infernet: www.svn.cz

phone: +420 224 252 115 / fox: +420 224 247 597 phone: +420 386 350 443 / fax: +420 386 350 370
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