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VIRTUAL BALKAN POWER CENTRE FOR ADVANCE OF RENEWABLE ENERGY
SOURCES IN WESTERN BALKANS

Local Conference in FYRO Macedonia
Task leader: CMU

The Local workshop in Skopje entitled “Promotion of Renewable Energy Sources” was held in
the Congress Hall “Kny6 Ha npatenuum, KuHo cana”, Skopje, Macedonia, on the 27" of April
2007. The conference belongs to the project “Virtual Balkan Power Centre for Advance of
Renewable Energy Sources in Western Balkans”, project acronym: VBPC-RES, Contract
INCO-CT-2004-509205, under the Sixth Framework Programme, Priority 6, Sustainable
Development, Global Change and Ecosystems. This Local Conference is a part of Work
Package 3 (WP3) of the VBPC-RES project. It was attended by 38 participants from various
countries of the Western Balkans Region and the rest of Europe.

During this Local Conference, the project partners presented 4 contributions, which
are included in the report. The local workshop aimed at presenting the results of
VBPC-RES project to the Macedonian public. Partners from Greece, Bosnia and
Herzegivina and Macedonia have presented the VBPC-RES project and situation
regarding RES use in their countries. Local experts have focused on Macedonian
situation with regard to RES. The targeted audience were key actors for
implementation of RES in FYRO Macedonia: governmental officials and officials from
interested local communities, business sector and experts. The goal being through
information exchange and discussion draw conclusions that will help in overcoming
existing barriers for stronger RES penetration in FYRO Macedonia.

Sixth Framework Programme, DG Research, International Cooperation

Contract: INCO-CT-2004-509205
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Republic of Macedonia
Ministry of Economy

Current Status of Renewable Energies in
the Republic of Macedonia and Plans
for Future Work

Dejan Zrmanovski

Energy Department



Energy Balance 2006

e Gross energy consumption 115.780 TJ

hydro wood 6,1 % imported coke
electricity 2,8 %
51 %

geothermal

energy 0,4 %

imported L —
electricity

6,0 % \

\ lignite 45,9 %
natural gas _ _
2 4 % oil derivates

31,3 %

* Renewable energy consumption 11,6 %



Current status of renewable energy In
Republic of Macedonia

e Hydropower  Wood/Biomass

e Geothermal e Solar thermal



Legislation

 Energy Law — adopted on 11.05.2006
(OJ of RM No 63/2006 — 23.05.2006)

— Chapter IX: Energy Efficiency and Renewable Energy
Sources

 Renewable Energy Sources
— Strategy for renewable energy sources exploitation
— Measures for exploitation of renewable resources

— Energy Agency of the Republic of Macedonia issues and
maintains a registry of guarantees of origin for electricity
produced from renewable energy resources and from high-
efficiency cogeneration facilities in the Republic of Macedonia
and guarantees of origin associated with imports of electricity
issued by other authorised national bodies

— The Energy Regulatory Commission of the Republic of
Macedonia shall establish feed-in tariffs for electricity sold by
preferential producers of electricity and producers of electricity
from high-efficiency cogeneration facilities

— Market operator is obligate to purchase the whole electricity
generated from the eligible customers of electricity and from the
generation of electricity from high-efficiency co-generator
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Hydropower

e Total installed power for generation of electricity
from hydro power plants:

— 514 MW from six big hydro power plants
— 36 MW from 22 small hydro power plants

(total installed capacity for generation of electricity is 1560 MW, with annual
production of around 6.5 GWh, 1010 MW of which are from thermal power
plants with annual production of 5 GWh and 550 MW are from hydro power
plants with annual production of around 1.5 GWh)



« Potential for small hydro power plants (SHPP):

— Study for possible SHPP in Macedonia, 1982

* 405 possible locations (50 kW to 5.000 kW)

« total installed power of 256 MW, annual generation of
electricity 1.190 GWh

— Programme for SHPP, prepared in 1998 by KWI
e 70 locations (64 kW to 5.000 kW)
o total installed power of 186 MW, annual generation of
electricity 700 GWh
— Review of 97 SHPP, Ministry of Economy
« 60 kW to 8.200 kW

e total installed power of 200 MW, annual generation of
electricity 820 GWh



 Actual activities for supporting construction of
small hydro power plants (SHPP)

— Rulebook for establishment of feed-in tariffs for
purchasing electricity generated from SHPP —
adopted by the Energy Regulatory Commission of the
Republic of Macedonia

— 14.02.2007 Public call for water concession for
60 SHPP with total installed capacity of 43 MW

— 15.06.2007 bid opening



Geothermal energy

Geothermal resources in Macedonia
— 7 main geothermal fields
— with 18 localities with thermal water,

— more than 50 occurrences as springs and wells where thermal
water appears

— temperatures of the flows vary in the range from 24-27 °C to
70-78 °C (mean temperature is 60 °C)

Ongoing project

— Ecology Sanitation and Energy Rationalization of the
Geothermal System Geotherma — Kocani (supported by Austrian
Development Agency)

* Efficient usage of geothermal energy and protection of the
environment by re-injection of already used geothermal water



Solar thermal

e Solar potential in Macedonia

the annual average for daily solar radiation is between
3,4 kWh/m? and 4,2 kWh/m?

the total annual solar radiation varies from a minimum of

1250 kWh/m? in Northern part to a maximum of 1530 kWh/m? in
the South Western part

the annual solar radiation is 1385 kWh/m?

climate characteristics - continental climate with hot and dry
summers, and high intensity of solar radiation

Macedonia a country with higher potential for the utilization of
solar energy then the average European countries



o Current situation of using solar thermal in Macedonia

— from 1995 to 2005, around 14.000 m? installed solar thermal

collectors ~ 9.800 KW (IEA conversation factor is 0,7 kW per m2 of
solar collector)

e Ongoing project
— Solar Water Heaters (supported by Austrian Development Agency)

Capacity building for policy experts — administrative

Training for producers of solar thermal systems and components —
transfer of know-how production technology

Improvement the technology of production of solar thermal components
and systems,

Two years monitoring of five already installed solar systems

Support for preparation coherent regulatory policy framework for
renewable energy

Design and supply of improved solar thermal systems - pilot plants
Establishment of national labeling scheme for solar installations
Awareness and public relation champagne
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e Government programme for support of using solar
thermal energy in households

— on 08.02.2007 public announcement:

* Ministry of Economy will provide repayment in amount of 30 % (not
more than 300 EUR) of costs for the first 500 buyers of solar
thermal collector systems, who have properly installed it in their
homes, in order to stimulate the usage of solar energy in Republic
of Macedonia.
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Wind energy

The wind energy potential is not adequately examined In

the Republic of Macedonia

Wind data are measured in meteorological stations
throughout the country

Special measurements for the identification of wind
energy potential in specific promising sites have not

been carried out

Wind potential in Macedonia:
— the Vardar river basin from Kumanovo to Gevgelija
— Pelagonia region, Kriva Planka, Ohrid and other mountainous areas
— the area around Stip is one of the most favourable in terms of wind

speed
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GEF - Sustainable Energy Project

The main objective of this project is stimulation of investments in energy efficiency
and renewable energy sources by removal of institutional and financial barriers.
The project will be supported by GEF grant in amount of US$5.500.000

Component 1 - Market Framework (US$1.0 million GEF grant)
implementation - the Energy Agency of the Republic of Macedonia
1.1 Capacity Building, Strategic/Legislative/Institutional
1.2 Capacity Building, Technical/Advisory
1.3 Monitoring, Information Dissemination and Administration

Component 2 — Support to Utility-based ESCO (US$0.8 million GEF grant)
implementation - MEPSO and Toplifikacija — Skopje

The ESCO will help to stimulate the market for energy services by providing
turnkey and performance-based contracting for energy efficiency, and by
demonstrating the financial performance of such projects using third-party
financing for publicly-owned buildings

Compon)ent 3 — Sustainable Energy Financing Facility (US$3.7 million GEF
grant

implementation - Macedonian Bank for Development Promotion

Providing financial mechanisms - guarantee and a loan facility for co-financing EE
and RE projects

13



PEMYNATOPHA KOMWNCWNJA 3A EHEPIETUKA
HA PENMYBIMKA MAKEQOHNJA

[loBnacreHu Tapudpu
3a NPOU3BOACTBO Ha eNeKTPUYHA eHepruja
o4 0OHOBNUBU U3BOPU HA eHepruja

27 Anpun 2007 roguHa, Ckonje



PEIMNYINATOPHA KOMUCUWJA 3A EHEPTETUKA
HA PENMYBIMKA MAKEQOHNJA

AOIrOBOP 3A EHEPIETCKA 3AEOHULA

» [lpaBHa ocHOBa 3a peanu3auuja Ha O0OBPCKUTE KOM LUTO Ce
ogHecyBaaT Ha OOHOBNMBUTE M3BOPU Ha eHepruja Bo Penybnuka
MakenoHuja.

[loroBop 3a EHepreTckaTa 3aeaHuua, notnuwand Ha 25.10.2005

= PatudukyBaH oa ctpaHa Ha CobpaHueTo Ha PM Ha 29.05.2006
» UneH 20 og OE3, Acquis for renewables

O6Bpcka 3a umnnemeHtaumja Ha AupektuBarta 2001/77/EC 3a npomouuja Ha
eneKkTpuyHaTa eHeprvja npousBedeHa ond OOHOBMMBM W3BOPWU Ha eHeprmja BO
BHaATPELLUHUOT nasap Ha eflekTpuyHa eHeprmnja Ha EY

Bo pok oo egHa roguvHa of ctanyBaweTO BO curna Ha [OES3, cekoja goroBopHa
CTpaHa e [Jo/kHa pgda wu nogHece Ha EBsponckata komucuja nfaH 3a
umMmnnemMmeHTaumja Ha dlmpektnearta 2001/77/EC .



PEIMNYINATOPHA KOMUCUWJA 3A EHEPTETUKA
HA PENMYBIMKA MAKEQOHNJA

OUPEKTUBA 2001/77/EC

> OupektuBaTta 2001/77/EC npetcTtaByBa npaBHa OCHOBa 3a pPa3Boj
Ha NMPOU3BOACTBOTO Ha eneKkTpuyHa eHeprmnja og o6HOBMMBU N3BOPU
BO EBpona.

= 3rofleMyBaH-€ Ha Y4YeCTBOTO Ha npousBeeHarta eneKkTpuyHa
eHeprvja og  OOHOBNUBWU N3BOpH, BO OOHOC Ha
KOHBEHLIMOHaNHNTE N3BOPU

= Cekoja 3emja Ja Cu NocTaBu Len 3a NPOLEHTYanHOTO Y4eCTBO Ha
nponssBeaeHarta efekTpmyHa eHeprmja og 06HOBNBU N3BOPU

* BOBe[lyBatb€ Ha MexaHM3MM 3a NMOTTUMKHYBaH€ Ha NPOU3BOACTBO
enekTpu4Ha eHepruja on 06HOBNNBU N3BOPU

" rapaHTUpah-e Ha NpucTan Ha Mmpexa
" VKMHYBaH-€ Ha agMUHUCTPaTUBHUTE Bapmepwu



PEIMNYINATOPHA KOMUCUWJA 3A EHEPTETUKA
HA PENMYBIMKA MAKEQOHNJA

3AKOH 3A EHEPTETUKA

AreHumnjaTa 3a eHepreTuka Ha PM nsgaBa AOKYMEHT CO KOj ce noTBpAyBa
[eka onpegeneH nNpousBoauTeEN Ha enekTpuyHa eHeprvja Bo PM kopuctu
N3BOpKU Ha 0BHOBNMBA eHepruja

MponsBoanTenoT, co 0BOj AOKYMEHT CTEKHYBa NpaBso:
= fa ce KBanuduKyBa Kako NnoBracTeH npovssoaunTter,

= na gobwue rapaHumnmn 3a MNOTEKNO 3a KOJIMYNMHUTE Ha MpounsBeneHara
EelIeKTpn4Ha eHeprmja m

= [1a KOPUCTM NOBMAacTeEHN Tapudu.

PKE yTtBpaoyBa noBriacteHM Tapudu 3a efiekTpuyHa eHeprmja koja ja
npoadasaaT rnosriacTteHnTe NpPomM3BoAUTENN

PKE moxe na nobapa of onepaTopoT Ha cooaBeTHaTa Mpexa :

= [a ' nogHece TPOLIOLMTE 3a NPUKIYyYyBake Ha Mpexarta W UCTUTe [a v noBpath npeky
LeHaTa Kora e Toa noTpebHO Aa ce MOTTMKHE NPOM3BOACTBO Ha eneKkTpuyHa eHepruja of
0OHOBMMBU U3BOPU Ha EHepruja, 1

" py gucrneyvpakeTo ga UM Jajde npuopuTeT Ha MNPOW3BOLACTBEHUTE TMOCTPOJKM  KOM
npon3seyBaaTt €J1IeEKTpU4Ha eHepera oa OOHOBMUBYU M3BOPU Ha eHepera
OnepaTopoT Ha Nas3apoT € [OSKEH [a ja OTKYNWu LerokynHata KonuvyvHa
Ha enekTpu4yHa eHepruja ncnopadvyaHa o noBfiaCTEHUOT NpPOM3BOAUTES, MO
nosnacteHute Tapndu 3a konm PKE oanyyuna geka moxe ga rm KOpucTtu. 4



PEIYINNATOPHA KOMNCHJA 3A EHEPI'ETUKA
HA PENMYBIMKA MAKEQOHNJA

NpaBunHuk MXE(1/2)

» Bo BTopaTa nonosunHa Ha 2006 rognHa, Bo PKE 3anoyHa
npoekT ,[loBnacrteHn Tapudu 3a manm XmapoeneKkTpuyHu
ueHTpanun Bo Penybnuka MakegoHumja“

» puHacupaH og CeeTcka baHka
= AHraxwupaH kocHyntaHt HEPA

» Pesyntat Ha [lpoektoT e ®uHanHa ctyauja U3roTteeHa
3aKrny4Ho co gekemBpun 2006

» PesyntaTt Ha ctyoujata e [paBUITHUKOT 3a Ha4uH WU
nocranka 3a YyTBpAyBakbe U o0O0OpyBawe Ha
KOPUCTEeHEeTo Ha NOBJTaCTEeHU Tapudpum 3a
Kynonpoaaxb6a Ha eJleKTpn4Ha eHepruja
npousBegeHa BO Manu XxuapoerieKTpaHu, JOHeCeH o4
PKE Ha 09.02.2007 roanHa n objaseH Bo ,Cn. B Ha PM*
bp. 16/07.



PEIMNYINATOPHA KOMUCUWJA 3A EHEPTETUKA
HA PENMYBIMKA MAKEQOHNJA

NpaBunHuk MXE (2/2)

» Co oBoj NpaBunHuk ce ypeaysa.

Ha4YMHOT Ha YTBpAyBaH-€ Ha MoBnacTeHuTe Tapudun 3a enekTpuyHa eHepruvija
npov3BedeHa OA4 Manu XUAPOENeKTpaHW KoM ce CTekHane CO CBOjCTBO Ha
NoBnacTeH Npon3BoanTEN, U

nocTankaTa 3a ofo0bpyBaHe Ha KOPUCTEHETO Ha NOBMACTEHN TapuUdw.

» [loBnacteHute Tapugpu yrtBpaeHn un objaseHn og PKE ce
perynupaHun Tapudun, no KoM onepaTtopoT Ha na3apoT Ke r'm oTKynysa
KOINIMYMHUTE Ha €efeKTpuUYyHa eHeprvja ucnopayaHa o Manu
XnapoenekTpaHn, KoM ce CTeKHane CcO CBOJjCTBO Ha rMoBracTeH
npoussoguTen.

» [loBnacteHuTte Tapudpun nmaart 3a uen aa obesbenar:

NOTTUKHYBakbe€ HaA HOBW WHBECTULMW 3a WUCKOPUCTYBakE€ Ha pPacCnosioKmneBmoTt
XnapornoTteHuujarn Kako obHOBNMB N3BOP Ha eHepruja,

yCnoBu 3a ogpXnueo pabotewe Ha MXE Ha Kou nm e ogobpeHo KOpUCTEHE Ha
noBrnacTeHu Tapmdu;

YCIOBW 3a MpMMeHa Ha HadenaTta 3a OO0jeKTUBHOCT, HEeAUCKPUMUHUPAHOCT W
TpaHCNapeHTHOCT BO MocTankaTa 3a YyTBpAyBake UM ogobpyBawe Ha
KOPUCTEHETO Ha NOBMACTEHUTE TapuUdu;

yCIoB/ 3a 3alUTnuTaTta U yHanpegyBsawe Ha KnBotaTta cpegunHa.



PEIYINNATOPHA KOMNCHJA 3A EHEPI'ETUKA
HA PENMYBIMKA MAKEQOHNJA

YTBpAyBame Ha noBriacteHu Tapudum 3a Kynonpogaxoba
Ha eneKTpu4yHa eHeprunja npousseaeHa Bo MXE (1/3)

> [loBnactenute Tapudu yrepaeHun oag PKE Tpeba na oBo3moxar:

" HagoMecCTyBak€ Ha WHBECTULIMOHUTE W onepaTtuBHUTE TPOLUOLUM Ha
MXE u

= 00e3benyBare Ha COOABETEH NPUHOC Ha KanuTan.
» [loBnacteHnte Tapupu ce oOHecyBaT Ha KONMUYUHUTE Ha
enekTpuyHaTa eHepruja ncnopadaHa o
" HOBO m3rpageHun npotodHn MXE
" CO MHCTanupaHa MokHocT o 10.000 kW,
= CBOjCTBO Ha NOBMACTEH Npoun3BoauTEr.
» [loBnacTteHnoT npoussogmTten e gormkeH 20 rogMHn ga rm KoOpuctu
NoBNacTeEHUTE Tapudpu Yne LITO KOPUCTEHE MY € 0406pEHO.

» [loBnacteHute Tapudgpu rm ytepaysa PKE co oanyka Koja wWTO ce

objaByBa B0 ,,Cn. B. Ha Penybrnuka MakenoHuja“.
.



PEIYINNATOPHA KOMNCHJA 3A EHEPI'ETUKA
HA PENMYBIMKA MAKEQOHNJA

YTBpAyBame Ha noBriacteHu Tapudum 3a Kynonpogaxoba
Ha eneKTpu4yHa eHeprunja npousseaeHa Bo MXE (2/3)

> [loBnacteHute Tapudu 3a npogaxba Ha enekTpuyHaTa eHepruja
npou3BedeHa WM ucrnopadaHa o4 Manu XuapoenekTpaHu Kou ce
CTeKHarie Co CBOjCTBO Ha nNoBnacTeH npomssoaunuTen, U3HecyBaar:

MeceyH KonWYMHK Ha [ OAMLLHK KONUYUHK Ha [MoenacTeHa
Bnok | ucnopavaHa enexkTpuyHa ncnopavaHa enekTpuyHa Tapwcha

eHepruja (kWh) eHeprija (k\Wh) (Ecents/k\Wh)
I 1-85.000 1-1.020.000 12,00
I 85.001 - 170.000 1.020.001 - 2.040.000 8,00
1] 170.001 - 350.000 2.040.001 - 4.200.000 6,00
IV 350.001 - 700.000 4.200.001 - 8.400.000 5,00
v Hag 700.001 Hap, 8.400.001 4 50




PEIMNYINATOPHA KOMUCUWJA 3A EHEPTETUKA
HA PENMYBIMKA MAKEQOHNJA

YTBpAyBame Ha noBriacteHu Tapudum 3a Kynonpogaxoba
Ha eneKTpu4yHa eHepruja npousseaeHa Bo MXE (3/3)

> [loBnacteHute Tapudun ce uspasyBaaT BO €BpPO LEHTM 3a ucrnopayaH
KnnosaT Yac enekrpuyHa eHepruja (€cents/kWh) 3a cekoj 6nok ncrnopadaHa
enekTpuyHa eHepruja.

» [lpecmeTka Ha HaOOMECTOKOT 3a ucnopa4vaHaTa KOMIMYMHA enekTpuyHa
eHeprmja og nosrnacTteHUTe NPoOU3BOAUTESNIM Ce BPLUM BO POK o4 NeT AeHa
NO WCTEKOT Ha CeKoj Mecel o4 KarneHgapckaTta roamHa, CcorfiacHo
N3MEPEHNTE UCNOPaYvYaHU KONTMYMHU ENIEKTPUYHA eHeprmnja Bo NMPeTxogHnoT
meceu,

» Bo 3aBucHOCT o4 wucnopadaHaTa KonuyMHa Ha enekTpuyHa eHepruja,
BKYMHWOT HAOOMECTOK Ce ornpefenyBa Kako 30Mp Ha HagomecTouuTe
NpecMeTaHn Kako Mpou3BOL4 Ha KONMUYUHUTE eNieKTpUYHa eHeprmja u
ogobpeHaTta Tapuda 3a cekoj 6510k noogenHo.

» PKE moXxe Hajmanky egHaw BO nepvog o4 Tpy roguHW ga OOHece HoBa
oAJS1yKa 3a rnosfiacteHn Tapudun.



PEIYINNATOPHA KOMNCHJA 3A EHEPI'ETUKA
HA PENMYBIMKA MAKEQOHNJA

[TocTanka 3a ogobpyBatwe Ha KOPUCTEHETO Ha
noBnacteHn Tapudpu 3a MXE (1/3)

Cekoja MXE «koja ce cTekHama CO CBOJCTBO Ha MoOBfiacTeH
nponsBoauTen cornacHo aktot ndgageH ogq AEPM, moxe oo PKE pa
nogHece bapawe 3a ogobpyBakbe Ha  KOPUCTEHETO  Ha
noBfiacTeHnTe Tapudn.

bapaweTo ce opHecyBa 3a o04obOpyBake Ha KOPUCTEHETO Ha
nosnacTteHn Tapudu ytepaeHn co Ognyka Ha PKE kou wTo Baxene
Ha OEHOT Ha n3gaBawe Ha ogobpeHneTo 3a rpagewe Ha MXE.

bapaweTo MOXe pga ce nogHece HajOouHa LWeCT Meceun no
nobueaweTo Ha ogobpeHne 3a ynotpeba Ha MXE.

MNocTankata 3a opoOpyBale Ha KOPUCTEHETO Ha MOBIACTEHW
Tapudun OTNOYHyBa CO AEHOT Ha NPUEMOT Ha bapaH-eTo BO apxuBaTta
Ha PKE.

PKE e pomkHa BO poK o4 5 geHa o4 OeHOT Ha npMeMoT Ha
bapamneTo,
* [aro pasrnega 6apaneTo,
» [a [JoHece 3aKIy4yok 3a yTBpAyBae Ha KOMMNeTHOoCcTa Ha bapakeTo, U
= [a ro JocTaBu 3akny4yoKoT Ao GapaTenor. 10



PEIYINNATOPHA KOMNCHJA 3A EHEPI'ETUKA
HA PENMYBIMKA MAKEQOHNJA

[TocTanka 3a ogobpyBatwe Ha KOPUCTEHETO Ha
noBnacteHn Tapudpu 3a MXE (2/3)

Ako ©Oapaweto € kKomnnetHo, PKE ke [goHece 3akny4ok 3a
KOMMSIETHOCTa Ha 6GapakeTo M 3a OTNoYHyBawe Ha rocTtanka 3a
jaBHa pacnpasa no bapaneTo.

Co 3akny4okoT, PKE ke ro sagomku bapartenot, Bo pok o 3 AeHa Aa
noaroTBu TEKCT Ha V3BecTyBake 3a OapakeTo M Ha CBOj TPOLUOK Aa
ro objaBm BoO HajMarnky aBa OHEBHW BECHULMN.

PokoT 3a OocTaByBame Ha MUCMewarta o 3avHTepecuMpaHuTe nuua
He MOXe Oda buae nogonr og 5 AeHa of OeHOT Ha objaByBake€TO

PKE e pomkHa BO poK o4 3 OeHa MO WUCTEKOT Ha pPOKOT 3a
OoCTaByBah-€ Ha MUCNeHAaTa ga My 4oCcTaBu Ha bapaTenoT Konuu oa
cute gobreHn mmucnerwa Bo Bpcka co objaBeHOTO bapamse.

PKE e gomkHa Oa cBuka noaroTBMTENHa cefHuua koja Tpeba aoa ce
oAdpXuW HajgouHa [0 ucrtekotr Ha 20 -mot pgeH o4 [OeHOT Ha
OOCTaByBaH-€ Ha 3aKJTy4YOKOT.

3a npucyctBO UM Y4YecTBO Ha nNOAroTBUTENHaTa cegHuua ce
NMoKaHyBaaT OBIACTEHM MNPETCTaBHULUM HA  3anHTepecupaHu
npeTnpujaTuja, MHCTYTULMM N OpraHn3aLmm. 11



PEIMNYINATOPHA KOMUCUWJA 3A EHEPTETUKA
HA PENMYBIMKA MAKEQOHNJA

MocTanka 3a ofo0pyBale Ha KOPUCTEHETO Ha

noBnacteHn Tapudpu 3a MXE (3/3)

» PKE e pomkHa HajgouHa BO poOK o4 neT AeHa oA 3aBpLUYBaH-€TO Ha
noaroTBUTENHarTa cedHuUa Oa o4pXu pedoBHa cedHMUa Ha Koja Ke goHece
oanyka no 6apaweTo 3a ogobpyBake Ha KOPUCTEHETO Ha MNOBMACTEHU

Tapudwm.
» OpgnykaTta ce objaByBa B0 ,,Cnyx6eH BecHuk Ha Penybnvka MakegoHuja“.

» Opnykarta, nokpaj MMeTo 1 agpecarta Ha 6apaTenoT, r'M coapXu criegHuTe
nogaTouu:

Ha3ns Ha MXE;
[Mogatouu 3a nokaunja Ha MXE;
NHcTtanupaHa mokHocT Ha MXE;

OpobpeHn noBnacteHn Tapudm KOM Ke ce KopuctaT u3paseHu BO
€cents/kWh:;

ﬂ,aTyM Ha OTNOYHyBawke€ U OaTyM Ha MNpeCTaHOK Ha KOPUCTEH-E€ Ha

nosriacteHnTe Tapudgu.
12



PEIYINNATOPHA KOMNCHJA 3A EHEPI'ETUKA
HA PENMYBIMKA MAKEQOHNJA

[MpaBUNHUK 3a HAYMH U NOCTankKa 3a yrBpAayBambe U
ooobpyBame Ha KOpUCTewe Ha noBnacTteHa Tapuda 3a
Kynonpoaaxo6a Ha erleKTpM4yHa eHepruja npovssegeHa

BO BeTepHU enekTpaHum (1/2)

» Ha no4yeTtokor Ha 2007 roauvHa, PKE 3anoyHa co noarotoBka Ha
[lpasunHukom 3a Ha4uH U riocmarika 3a ymepodyesar-e U 000bpysaH-e Ha
KopucmeH-e Ha roesiacmeHa mapugha 3a Kyrioripodaxba Ha eriekKmpu4Ha
eHepeauja rpouseedeHa 80 8EMEPHU e/leKmpaHu.

» [lpn wnasrotByBaweto Ha oBOj [lpasunHmk PKE ™ kopucTtelle
pacnonoxnvMenTe Matepujanu 3a Ha4MHOT Ha perynupake Ha oBa npallake
BO HEKOM 3eMju 4reHKn Ha EBponckata YHuja, Kako M npouenyparHute
ogpendw op [lpaBUIMHMKOT 3a HaduMH W rocTanka 3a YyTBpAyBake WU
ogobpyBar-€ Ha KOPUCTEHETO HA NOBNACTEHU Tapudun 3a Kynonpogaxba Ha
eneKkTpuyHa eHepruja npomsseaeHa BO Manu xmagpoenekrtpaHu, koj PKE ro
noHece Bo mapt 2007 roguHa.

» Ha 20 anpun 2007 roguHa, PKE ogpxka jaBHa pacnpasa no oBoj [1paBunHuk,
n nuctnot Tpeba aa duage goHece KOH KpajoT Ha OBOj MeceL,

13



PEIMNYINATOPHA KOMUCUWJA 3A EHEPTETUKA
HA PENMYBIMKA MAKEQOHNJA

MpaBUNHMK 3a HAYMH U NOCTankKa 3a yTBpAyBake U
opnobpyBaH-e Ha KopucTese Ha noBnacTeHa Tapuda 3a
Kynonpoaaxoba Ha eneKTpuM4yHa eHepruja npovsBeaeHa

BO BeTEepPHU efneKkTpaHu (2/2)

» Co oBoj [lpaBunHuK ce ypenysa:

Ha4YNHOT Ha YyTBpAyBalk€ Ha TroBJlaCTEeHa Tapmcba 3a €JIeKTpUdHa eHepera
npom3segeHa o BeTepHU eNiekKTpaH KON Cce CTeKHals1e CO CBOJCTBO Ha MNnoBJlaCTeH
npomn3soaunTer, "

nocTankarta 3a ogobpyBate Ha KopUcTere Ha nosnacTeHaTa Tapuda.

» 0Boj [NpaBunHMK ma 3a uen ga obesdbeau:

NOTTUKHYBake Ha HOBM WMHBECTMLIMM 3a WCKOPUCTyBaw€ Ha pacnorioxusara
eHepruja o BeTep, Kako OOHOBIMB N3BOP Ha eHepruja;

YyCNOBM 3a MpMMeHa Ha Hadenata 3a O00jeKTMBHOCT, HeOUCKPUMUHUPAHOCT U
TpaHCNapeHTHOCT BO MNocTankata 3a YyTBpayBawe W ofobpyBawe Ha
KOPUCTEH-ETO Ha noBnacreHaTa Tapuda;

YCIOBW 3a 3aluTuTaTa u yHanpeayBake Ha XUBoTHaTa cpeauHa.

14



PEIMNYINATOPHA KOMUCUWJA 3A EHEPTETUKA
HA PENMYBIMKA MAKEQOHNJA

YTBpAyBame Ha noBriacteHu Tapudum 3a Kynonpogaxoba
Ha efleKTpu4Ha eHepruja nponsBeaeHa
BO BeTepHU enekTpaHu (1/2)

> [loBnacteHnte Tapudpu yTtBpaeHn un objaBeHn og PKE ce perynupanu
Tapudu, No KoM onepaTtopoT Ha NasapoT Ke MM OTKynyBa KONIMYMHUTE Ha
enekTpuyHa eHeprmja ncnopayvyaHa oa BeTPEHN enekTpaHu Kou ce CcTekHarne
CO CBOjCTBO Ha NnoBJfiacTeH npoussoauTen.

» [loBnacteHnoT npousBoauTeNt € OOJKeH 3a nepuod on 20 rogvHM aa ja
KOpUCTU noBnacteHaTa Tapuda ogobpeHa og PKE.

» OnepaTopoT Ha Na3apoT Ha € OO0SHKeH Ada ja OTKYNU LeSioKynHaTta KofndnHa
Ha enekTpuyHa eHepruja ucnopayaHa on NoBfaCTEHMOT nNpomnssBoguTen, no
nopnacteHata Tapuda koja co oanyka Ha PKE My e opobpeHa Ha
NOBMACTEHNOT NPOUN3BOAUTES 3a KOPUCTEHE.

> TloBnacteHaTa Tapuda Tpeba fa Ha NOBNACTEHWOT MPOM3BOAUTEN Aa My
0b6e3b6ean roguleH Npuxon Koj ke
® OBO3MOXW HagomMecCcTyBak€ Ha MHBECTULMOHUTE U onepaTuBHUTE TpoLwloun 1

= 06e30eam coogBeTeEH NPMHOC Ha KanuTarn.
15



PEIMNYINATOPHA KOMUCUWJA 3A EHEPTETUKA
HA PENMYBIMKA MAKEQOHNJA

YTBpAyBame Ha noBriacteHu Tapudum 3a Kynonpogaxoba
Ha efleKTpu4Ha eHepruja nponsBeaeHa
BO BeTepPHU enekTpaHu (2/2)

> [lloBnacteHata Tapuda 3a npogaxba Ha enekTpuyHata eHepruja
nponsBeLeHa W wucrnopadaHa o4 BEeTEepHU €efiekTpaHu ce yTBpayBa Aa
nsHecysa 8,9 €cents/kWh.

» [loBnacteHaTta Tapuda ja ytepaysa PKE co ognyka koja wto ce objaByBa BO
,Cnyx06eH BecHuK Ha Penybnnka MakenoHuja“.

» PKE mMoxe HajmManky egHaw BO nepuon o Tpu roauHn ga goHece HoBa
oAJslyKa 3a nosriacteHa Tapuda.

> [lpecmeTkata Ha HaJOMECTOKOT 3a WcrnopadyaHata KonuyMHa enekTpu4vHa
eHepruja o NoBnacTeHMoT NPOU3BOAUTEN CEe BPLUM BO POK OA NeT AeHa no
MCTEKOT Ha CeKoj Mecel, of KaneHaapckarta rofjuHa, cornacHo U3MepeHuTe
ncnopavaHu KONMUYUHW €eneKkTpuYHa eHeprmja BO NPETXOOQHMOT Mecel,.
HanomecTokoT ce npecmeTyBa Kako NMpou3BO[, Ha U3MEepeHWTe 1cropadaHm
KONMMYMHN Ha aKkTMBHa enekTpuyHa eHeprnja u opodbpeHaTa noBracTeHa

Tapuda.
16



PEIMNYINATOPHA KOMUCUWJA 3A EHEPTETUKA
HA PENMYBIMKA MAKEQOHNJA

[TocTanka 3a ogobpyBalke Ha KOPUCTEHETO Ha
noBnacTteHn Tapucu 3a BeTepHa enekrpaHa (1/3)

Cekoj npousBoAUTESN Ha enekTpuyHa eHeprmja npom3sBegeHa o4 BETEepHWU
eneKkTpaHu, Koj LUTO Ce CTeKHas CoO CBOjCTBO Ha MOBMacTeEH MPOU3BOAUTEI
Bp3 OCHOBa Ha akT n3gageH ogq AEPM, moxe no PKE ga nogHece bapamse
3a o10bpyBaH-€ Ha KOPUCTEHE Ha NnoBriacTeHaTa Tapuda.

BapaweTo ce ogHecyBa 3a omobpyBawe Ha KOPUCTEHE Ha MoBfacTeHa
Tapuda ytBpaeHa co ognyka Ha PKE koja wTo Baxena Ha AOeHOT Ha
nsgaBake Ha ogobpeHMeTOo 3a rpafewe Ha BeTepHa efiekTpaHa, OLHOCHO
BETEPHU efieKTpaHu.

BapareTo 3a ogobpysatbe Ha KOpUCTeHwe Ha nosnacTeHaTta Tapuda moxe
Ja ce nogHece HajoouHa 6 meceuu no go6uBaweTo Ha ofobpeHune 3a
yrnoTpeba Ha BeTepHaTa ernekTpaHa, 0OHOCHO BETEPHUTE eNleKTPaHu.

[MocTankata 3a ogobpyBawe Ha KOPUCTEHE Ha noBfiacteHa Tapuda
OTMOYHYBa CO OEHOT Ha nNpuemMoT Ha baparweTo Bo apxmBaTta Ha PKE.
PKE e gomkHa BO poKk o4 5 aeHa og AeHOT Ha NpMemMoT Ha bapanEeTo:

= [a ro pasrnega 6apareTo,

= [a goHece 3aKIly4oK 3a yTBpayBaH-€ Ha KOMMJ1eTHOCTAa Ha 6apa|-beTo n

= [a ro JOoCTaBM 3aKIy4yoKoT A0 GapaTtenor.
17



PEIMNYINATOPHA KOMUCUWJA 3A EHEPTETUKA
HA PENMYBIMKA MAKEQOHNJA

[TocTanka 3a ogobpyBalke Ha KOPUCTEHETO Ha
noBnacTeHn Tapucu 3a BeTepHa enekrTpaHa (2/3)

Ako bapareTo e komnnetHo PKE ke goHece 3akny4ok 3a KOMMNMETHoCTa Ha
BGapar-eTO K 3a OTNOYHYBaKE Ha NOCcTanka 3a jaBHa pacrpasa rno bapameTo.

Co sakny4okoT, PKE ke ro saporku bapatenor, Bo pok og 3 AeHa Aa
NnoaroTeu TEKCT Ha M3BecTyBawe 3a bapaleTo Koe Ha CBOj TPOLLOK Tpeba Aa
objaBn BO HajMmarky ABa AHEBHW BECHULM.

PoKkoT 3a gocTaByBake Ha MUCNeHaTa O/ 3aMHTEPECpPaHNTE N1La He MoXe
na éuge nogonr og 5 AgeHa og AEHOT Ha HErOBOTO ObjaByBaH-€.

PKE e pgosrkHa BO pok o 3 AeHa No UCTEKOT Ha POKOT 3a [OCTaByBaw€ Ha
MUcnewarta O[ 3avHTepecuMpaHuTe nuua, Aa My OocTaBu Ha Oapartenor
KOnun o cute 4obMeHn Mmncnexwa BO Bpcka co objaBeHOTO Dapame.

PKE e gomkHa ga cBuka nogroTBuTerNHa ceaHuua Koja Tpeba ga ce oapxu
HajoouHa 0o uctekoT Ha 20 -MOT OeH o4 OEHOT Ha [ocTaByBawe Ha
3aKJTy4OKOT.

3a npucycTBO M y4eCcTBO Ha noAaroTBuTeNHaTa cedHuWUa ce nokaHysaat
OBMNaCTEeHWN NPeTCTaBHULMN Ha 3auHTepecupaHn npeTnpujatnja, UHCTYTULMN U
opraHusauuu.

18



PEIMNYINATOPHA KOMUCUWJA 3A EHEPTETUKA
HA PENMYBIMKA MAKEQOHNJA

MocTanka 3a ofo0OpyBale Ha KOPUCTEHETO Ha

noBnacTteHn Tapucu 3a BeTepHa enekrpaHa (3/3)

» PKE e pomkHa HajgouHa BO poK o4 5 pgeHa on 3aBpLUYBaH-E€TO Ha
nogroTeBUTeNHaTa cegHuua ga ogpXuW pefoBHa cedHuUa Ha Koja Ke goHece
ognyka no OGapaweTo 3a odobpyBake Ha KOPUCTEHE Ha noBMacTeHa

Tapuda.
» Opnykarta ce objaByBa BO CnyxbeH BecHUK Ha Penybnuka MakenoHuja.

> OpnykaTta 3a ogobpyBaHe Ha KOPUCTEHE Ha NoBnacTeHa Tapuda rm coapku
crnegHuTe nogaToLuu:

MogaTouu 3a NOBNacTEHUOT NPOU3BOAUTEN;
MopaTouy 3a nokauuja Ha BeTepHaTa enekTpaHa, OHOCHO BETEPHUTE eNeKTPaHu;

NHcTannmpaHa MOKHOCT Ha BeTepHaTa eneKkTpaHa, OAHOCHO BEeTEpHUTE
enekTpaHu, napaseHa so kunosatu (KW);

OpobpeHa noenacTeHa Tapuda Koja ke ja KopMCTM NOBMacTEHNOT NpoM3BOAUTE,
n3paseHa BO €BPO LIEHTM 3a ucnopadaH KuroBaT 4vac ernekTpudHa eHepruja
(€cents/kWh);

[aTym Ha OTrNoYHYyBaH-€ Ha KOPUCTEHE Ha NoBnacTeHaTa Tapuda;

ﬂ,aTyM Ha NpecTaHOK Ha KOPUCTEH-E€ Ha NnoBJ1aCTEHATa Tapmd)a.
19



PEMYNATOPHA KOMWNCWNJA 3A EHEPIETUKA
HA PENMYBIMKA MAKEQOHNJA
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Mzrrsouzsisn DUTERHS 8O J_JJf TOO]iE B2
oMoy oo Moosssorncrso



Tarosionge Hayz sa Tri=2°2C v 160 MV



Texrosionie ey 32 Tn=25°C (no Heat)
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BapaTtenoTt ncnpaka 6apawe o MEINCO 3a npukny4ok Ha
NPeHOCHa MpeXxa u nonosiHysa chopmynap 3a NPUKNy4oK

AHanunsa Ha 6apaHeTO 3a NpUKNyYyBawe U
npunpema Ha CTyaujata 3a npuknyJyBaHe

YcornacyBawe Ha CtyaujaTta 3a NpUKIY4O0K

duHanHa Bep3unja Ha CtyaujaTa 3a npuknyvyyBame

Mpudakare Ha NPUKNYYOKOT Ha CornacHocr 3a
Gapatenor NPUKNyYyBake
He-npudakame Ha MENCO ro gecomHupa n obpasnoxysa He-

npudakakeTo Ha npeanor bapakeTo 3a
npuknyYyBak-€e U AaBa npeanor 3a
NPUKITYYOK Ha HajoriMckaTa To4yka Ha
npeHocHaTa Mpexa

NPUKNYYOKOT Ha bapartenoT



OWUE 3a usonunpaHu permoHu:
NMOCTPOJKU U KNYYHU eJNIEMEHTHU

Marija. Kacarska@feit.ukim.edu.mk



CoapxuHa



BoBep (1)



www.news.balkanenerqgy.com



http://www.news.balkanenergy.com/

BoBen (3)



MakenoHuja

7,719 %




BoBena (5)



BoBen (6)



BoBen (/)



Manu xuapoenekTpaHu 3a nsonupaHu obnacTtu

» [lpumep: Jesemunua kaj PojHuua, bux, 1,4 MW



XnbpuagHa nocTpojka Ha coHue/BeTep/Bogopon
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KoreHepauucka nocTpojka Ha ApBeHa buomaca



KoreHepauucka nocTpojka Ha ApBeHa buomaca



KoreHepauucka nocTpojka co napHa TypoOuHa



Regenerator Expansion space
space (Ve. Te, P)

(Vn, Ta, P) Displacer pision




KoreHepauucka ORC nocTpojka



waste heat from absorber & condenser 160 kW at 30 °C

condensor, absorber, evaporator, generator

Cooling
capacity
60 kW
at-10°C

]

85°C

Chimney
20 kW

Biomass
Furnace

100 kW

<+“—

air

biomass
120 kW



BINARY POWER GENERATOR
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KnyyHu enemeHT npu nmnnemertauuja Ha OUE



KnyyHu enemeHT npu nmnnemertauuja Ha OUE



www.vbpc-res.org



http://www.vbpc-res.org/




Pabowuanuya:
ITPOMOIIHJA HA OBHOBJ/INBH H3BOPH HA EHEPIHJA
VBPC-RES, EU-FP6 Project, 27.04.2007

Tepmanna enepruja o coJlapHu
n3BOopu BO Makenonuja

Harama Mapkogscka, Jopaaun Ilon-Jopranos

HcTpaxyBauku HEHTAP 32 EHEePreTuKa,

SWAHA 4y,
g 7=\ = MHOpMATHKA 1 MaTepHjaIn Ha
a4 ¥ MakeonckaTa akajemMuja Ha HAYKNTe H yMETHOCTHTE

B, CKoTT)% 3‘& I/IHEI/IM-MAHY



Coapxuna

Coaapen noreHiujasn

KoMnaparnuBHa eKOHOMCKA U
OKOJIMHCKA OLICHKA

Couapau cucreMu 3a TONJIA BOJAA
Ilpenopaku



1. Conapen nmorenmujan

Cpenno qHeBHO
3pademe:

3,4 KWh/m2 (ceBep)
4,2 KWh/m2 (jyro3zamnaj)

BKynHo roguimHo
3padyeme:

1.250 kWh/m2 (ceBep)
1.530 KWh/m2 (jyro3zamnay
1.385 kWh/m2 (cpenno)

http://re.jrc.ec.europa.eu/pvgis/
countries/countries-
europe.htm#wb
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2. KoMmnaparuBaa eKOHOMCKA U OKOJIMHCKA
onenka Ha OMUE Texnoaorun

Texnonorum 6azupann Ha OUE Ennnunna, Bujg

MuHu XUapO-eNeKTpaHu 4 MW
['eoTepmaiiHo rpeeme 3a

1 equaHNa
CTaKJICHULA U XOTEJIN
Berepnu TypOuHU 1 MW
Maswu cosmapHu cucremMu 1 equanna
['onemu comapuu cucreMu 1 equanna

doToBonTauny Bp3aHu Ha Mmpexka | 1 KW

buorac o manu arpo-uHgyctpum 1 gurecrep




ExonoMmcka u okosinHcKa epexTuBaoCcT Ha OUE Texnomornmn

Penykumja va emucum 8o 2010

TexHomnor Crerudp Enun .| IIpoOus KymynaTtuBHo
TPOILL Penykunja

O0a3upanu uua, B0 2010

2 OUE US$/t . tCO,-eq (emrm) Io % OJI OCHOBHUTE
CO,-eq : R rexnonior. | Mtrop emucun Bo 2010

Mt/ron

I'eoTepm.

rpecme -187.15 1 ep. 2,269.34 1 0.0023  0.0023 0.01%

CTaKJI. XOT

Berepnn 4.16 L 2,872.98 50 0.1436 | 0.1459 0.81%

TypOuHU MW

M 7.21 4 12,423.71 1 0.0124 | 0.1583 0.88%

XHIPO MW

Forenn 11.70 1en. 62.16 200 0.0124 0.1708 0.95%

COJI. CUCT.

lc\l/f:clfrm coIL. 19.35  len 1.32 100,000 0.1320 0.3028 1.68%

buorac 43.21 ! 11,699.89 3 0.0351 | 0.3379 1.88%

arpo uH/. JIATCT

POTOBONT | 398 33 | 1 KW 1.10 500 0.0006 | 0.3384 1.88%

Ha Mpexa




Cost ($/tonne)

450
400 +
350 7 DOTOBOIIT.
300 | Tonemu Maju con.  Ha Mpexka
250 + COJI.CUCTEMU  CHACTEMHU
200 + Berepan
150 | TypOMHM Buorac
Munu- arpo uHJI.
100 | —
50 | ¢ ¢
S ————— 1 1 |
0.10 0.05 0.10 0.15 0.20 0.25 0.30 0.35
[eoTepM. rpecbe Million tonnes CO, Reduction
CTaKJI. XOT

KpuBa Ha opyeHTAMOHM TPOLIOLM 32 HAMAJTYBaKHE
HA €eMUCHM HA CTAK/IICHNYKH racOBHU MPEKY
TexnoJiorun 6asupanu Ha ONUE



3. ConapHu cucremMM 3a TOIJIA
BO/1a BO MAKEOHCKH YCJIOBH



a) I'onemu cucremu

['ogumHa ncnopaka Ha enepruja (KWh/m2) u comapna
cppakja 3a conapen cucrem Bo Ckorje

JorpoieHa ToBpmmHA Ha KOTEKTOPOT (M°)
s0l1a Hcnopauna enepruja
n’/nen 40 80 120 160 200
3 (KWh/m?)/rop. 546.5 4443 363.7 304.5 266.7
Conapna cpaknuja (%) 33.1 53.8 66.1 73.8 80.8
6 (KWh/m?)/rop. 594.4 526.3 465.7 412.7 367.2
Comnapna ¢pakuuja (%) 21.0 37.2 49.3 58.3 64.8
9 (KWh/m?)/rox. 615.6 564.9 518.0 474.9 435.7
Conapna cpakuuja (%) 15.3 28.1 38.7 47.3 54.3
1 (kWh/m?)/rox. 627.5 587.2 549.2 513.4 480.0
Conapna cpaknuja (%) 12.1 22.6 31.7 39.5 46.2
5 (KWh/m%)/ro. 635.2 601.7 569.8 539.4 510.6
Conapna dpaxkuuja (% 10.0 18.9 20.8 33.8 40.0
pHa hpakimja (%)




0)Cucremn 3a qoMalHa ynorpeoa

> Cuerem S1: Il'omgumina ucnopaka na enepruja (K\Wh/m2)

Boaymen: 160 murpu;

Konekrop: 2,6 m2; Homamen conapex

3a 4-6 nmuua CHCTEM

> Cucrem S2: > >

Boanymen: 115 qutpuy; Ckomje 620 549

Konekrop: 1,9 m2;

3a 3-4 nuna ITvm 624 558
buromna 734 697




I'pyoa (punancucka eBajyanuja

IIpoceuen cojiapeH cucreM

Bonymen: 160 qutpu, Konekrop: 2,2 m2
Ilena

650 EURO

» Il'opuiina ncnopaka Ha eHepruja
1320 kWh (2.2 m2 x 600 kwWh/m2)

» I'omuuiHy 3amrenu

66 EURO (1320 kWh x 0.05 EURO).
> Ilepuop Ha UCILUTAKam€

10 romuHN



IIpouenka Ha NOTEHUM]AJIOT BO
NTOMAIIHUOT CEKTOP

bpoj Ha tomakuHCTBA
600 000

»NoguinHa ucnopaka Ha eHepruja
Oxkony 800 GWh

» Okoay 10% opn BKynHaTa

NOTPOILIYBAYKA HA €JICKTPUYHA
eHepruja



4. Ilpenopaku

HamanyBame Ha maHOIM

Mexku 3aemMu

CyOBeHIIUMN

KaMmamu 3a cojlapHa eHepruja
[Togapmika Ha TPOU3BOJUTEIUTE

PGI‘YJI ATOPHHN AKTHUBHOCTHU



Support Mechanisms and Renewable
Energy Sources Development in Greece



Contents



Harmonization with EU



Installed Installed Power % per RES-
capacity capacity production, by type by 2010
in year 2003 estimation for 2010 (TWh)
(MWe) 2010 (MWe)

Wind 420 2170 6.08 8.45
S-hydro 66 475 1.66 2.31
Large hydro 3060 3680 5.47 7.59
Biomass 8 125 0.99 1.37
Geothermal 0 8 0.06 0.09
Photovoltaic 0 5 0.01 0.01
Total 3461 6463 14.27 19.82




Installed power | Installed power Power % per RES-
capacity capacity production, by type by 2010
in year 2003 estimation for 2010 (TWh)
(MWe) 2010 (MWe)

Wind 420 1200 3.36 4.67
S-hydro 66 200 070 0.97
Large hydro 3060 3680 5.47 7.59
Biomass 8 100 0.79 1.10
Geothermal 0 8 0.06 0.09
Photovoltaic 0 5 0.01 0.01
Total 3461 5193 10.39 14.43




Legal Framework for RES installations (1)



Legal Framework for RES installations (2)



Legal Framework for RES installations (3)

Standards and Rules



License Procedures



Regional Energy Centers



Other Authorities that promote RES



Non-Governmental Bodies
that promote RES



Small- PV Biomass Total
Wind hydro
Number of applications 14 9 15 13 51

Final budget (in million €) 124.5 17.2 6.1 48.5 196.3

Total public cost (in million €) 49.8 7.7 4.2 22.9 84.6
Total installed power capacity 116 115 0.74 8.74 136.98

(MWe)
Annual power production (TWh) 0.335 0.053 0.001 0.168 0.557




[ TOTAL COST: € 6.7 billion J

[ EUROPEAN FINANCING: 30.8% ] [ NATIONAL PARTICIPATION: 19.4% } [ PRIVATE SECTOR: 49.8% }




[ Measures 2.1 and 6.5 }

Promotion of RES systems CHP systems Energy Saving




Competitiveness program
Measures 2.1 and 6.5

Targets

Cost



Competitiveness program
General investments categories



TECHNOLOGY

UPPER ELIGIBLE COSTS LIMIT (€)

Combined Heat and Power
(CHP)

1.050 / installed kWe, for installatons < 1MW,
750 /installed kWe, for installations > 1MW,

Wind

900 / installed kWe

Geothermal applications in
Greenhouses

100.000 / 1000 m? of glass greenhouse
60.000 / 1000 m? of plastic greenhouse

Small-hydro on water streams

1.500 / installed kW

Small-hydro on hydraulic
networks

1.100 / installed kWe

Power-production or
Combined Heat and Power by
biomass

Agricultural residues: 1.600 / installed kW
Sewage wastes: 1.300 / installed kW,
Industrial and municipal sold wastes:
1.500 / installed kW




TECHNOLOGY

UPPER ELIGIBLE COSTS LIMIT (€)

District-heating / district-cooling by
RES or by Natural Gas

750 /installed kw ..
900 / installed kW, , in case of total transformation of the
produced thermal energy into cooling

Bio-fuels production (bio-ethanol, 500 / tonne
bio-diessel)

Central Solar systems — 300/ m?
Conventional collectors

Central Solar systems — High 500 / m?
efficiency

Photovoltaic systems 8.800 / kWp
(interconnected to the grid without

storage system)

Autonomous Photovoltaic systems | 10.000 / kWp

(PV panel, storage system)




WEIGHTING FACTOR (%)

No CRITERION Investments Investments
with budget with budget
greater than lower or

€440.000 equal to

€440.000

1 Internal Return Rate (IRR) 20 -
2 Primary Energy Saving 25 40
3 Environmental Impacts 15 20
4 | Social Impacts 10 10
5 | Technology Reliability and Competence of 30 30
Investment Proposal

TOTAL 100 100







Best Practices (2)



Lessons learned



Main Barriers to the development
of RES



1st INTERNATIONAL CONFERENCE FOR SMALL HYDROPOWER (SHP) AND
REGIONAL DEVELOPMENT in SOUTH EAST EUROPEAN COUNTRIES

Contribution:

“Development of Small Hydro in Bosnia and
Herzegovina”

Y%
Almir Ajanovié & Dzenan Malovié

Intrade energija d.o.o.
Sarajevo
Bosnia and Herzegovina

April 2007, Skopje


http://www.elektroprivreda.ba/

1st INTERNATIONAL CONFERENCE FOR SMALL HYDROPOWER (SHP) AND
REGIONAL DEVELOPMENT in SOUTH EAST EUROPEAN COUNTRIES

First steps — historical review of (S)HPP
development in B&H

First HPP on Niagara in year 1882
Niagara HPP designed by Nikola Tesla 1895-1899

First water measurement stations on Bosnian rivers: soon after
Austro-Hungarian monarchy annexed B&H (1878)

First HPP in region: Jajce HPP put into operation on 24t of March
1899, shut down in 1957

Eight aggregates, each 1,05 MW:
- Six units - alternate current
- Two units - direct current

Until 1918 6 (S)HPP with 7.294 kW total installed capacity



1st INTERNATIONAL CONFERENCE FOR SMALL HYDROPOWER (SHP) AND
REGIONAL DEVELOPMENT in SOUTH EAST EUROPEAN COUNTRIES

Austro-Hungarian monarchy annexed B&H 1878



1st INTERNATIONAL CONFERENCE FOR SMALL HYDROPOWER (SHP) AND
REGIONAL DEVELOPMENT in SOUTH EAST EUROPEAN COUNTRIES

Area SHPP number built until 1918
TPP Total
Banja Luka 12 13
Bihac 2 4
Mostar - .
Sarajevo 11 12
Travnik 10 12
Tuzla §) 6
Total B&H 41 47

Source: Elektroprivreda BiH — Group of authors: ,,100 year of energy production

activity in Bosnia and Herzegovina“
www.elektroprivreda.ba

TPP

1.891

675

1.646

3.491

2.010

9.713

Installed capacity (kW)

Total

2.426

931

1.649
9.991
2.010

17.007


http://www.elektroprivreda.ba/

1st INTERNATIONAL CONFERENCE FOR SMALL HYDROPOWER (SHP) AND
REGIONAL DEVELOPMENT in SOUTH EAST EUROPEAN COUNTRIES

Inside of Jajce HPP power house, built in 1899



1st INTERNATIONAL CONFERENCE FOR SMALL HYDROPOWER (SHP) AND
REGIONAL DEVELOPMENT in SOUTH EAST EUROPEAN COUNTRIES

(S)HPP potentials in B&H

Because of natural characteristics like relief, relatively high
precipitation quantity (rainfall and snowfall), well-built hydrographic
network, the whole B&H is classified to the area rich on hydro
energy potential

Generally: more than 60% of hydro potential unused

Unfortunately, there is no representative Study or other type of
documentation with exact data about SHPP potential for whole
B&H

According to the different single Studies the estimated SHPP
potential in B&H amounts to:

- 1.000 MW of installed capacity, and
- approx. 3.500 GWh of annual production

More than 95% of technical SHPP potential in Year 2000 unused



1st INTERNATIONAL CONFERENCE FOR SMALL HYDROPOWER (SHP) AND
REGIONAL DEVELOPMENT in SOUTH EAST EUROPEAN COUNTRIES

SHPP potentials in B&H — first analysis

In period between 1945-1985 no significant activities

Policy makers defined new energy strategy: construction of
large HPPs and avoiding SHPP development

During construction of HPP Visegrad project on Drina river from
1984-1989: on the base of “Study on fill in prevention of HPP
accumulation” estimated large SHPP potential on roundabout small

water currents:
-  HPP Visegrad 315 MW installed capacity
- SHPP potential 215 MW installed capacity

1985-1991 first restricted analysis of small water currents in B&H.
Most of them on the base on weather stations and rain gage
analysis combined with mathematical methods.

After 1995 first serious analysis about SHPP usage in Federation
B&H — “Study of hydrological usage of water flows”



1st INTERNATIONAL CONFERENCE FOR SMALL HYDROPOWER (SHP) AND
REGIONAL DEVELOPMENT in SOUTH EAST EUROPEAN COUNTRIES

SHPP potential in Republika Srpska entity

Technical usable potential
: : Instaled Possible annual
River basin : :
area capacity production
[MW] [GWh]
Drina 162 717
Vrbas -9 300 On the base of
Studies from
Bosna 79 447 1985-1991:
Sana . i estimated |
number, capacity
TrebiSnjica 0,5 0,4 and annual
production of
Neret _ _
ve SHPP

Source: Elektroprivreda of RS, www.elektroprivreda-rs.com



http://www.elektroprivreda-rs.com/

1st INTERNATIONAL CONFERENCE FOR SMALL HYDROPOWER (SHP) AND
REGIONAL DEVELOPMENT in SOUTH EAST EUROPEAN COUNTRIES

Example: SHPP locations on
river Vrbanja, right tributary to
the Vrbas river (Vrbas river
basin)



1st INTERNATIONAL CONFERENCE FOR SMALL HYDROPOWER (SHP) AND
REGIONAL DEVELOPMENT in SOUTH EAST EUROPEAN COUNTRIES

SHPP projects till 2000

In Year 2000 eleven SHPP which means:
- 1,8% of potential SHPP installation capacity
- 2,5% of potential SHPP annual production
From eleven SHPP in year 2000:
- Two were reconstructed — Una Kostela, Krusnica
- Three other built 1998-2000 — Osanica, Modrac, Snjeznica
- All other constructed before 1990

The owners of already existing and new constructed SHPP are
state owned public enterprises “Elektroprivreda of B&H” from
Sarajevo and “Elektroprivreda of RS” from Trebinje



1st INTERNATIONAL CONFERENCE FOR SMALL HYDROPOWER (SHP) AND
REGIONAL DEVELOPMENT in SOUTH EAST EUROPEAN COUNTRIES

Map of electric power facilities (areas) of B&H



1st INTERNATIONAL CONFERENCE FOR SMALL HYDROPOWER (SHP) AND

REGIONAL DEVELOPMENT in SOUTH EAST EUROPEAN COUNTRIES

End of 2000 eleven SHPP in B&H:

SHPP projects till 2000.

Installed Average annual
SHPP name capacity production

[kKW] [GWh]
Una Kostela* 8300 56,00
Bihac 160 0,70
Krusnica* 460 1,80
Osanica** 1200 6,44
Modrac** 20[00) 9,50
Hrid 200 0,90
Bogatici 7500 8,51
Snjeznica** 510/0) 1,55
Tisca - -
Vlasenica - -
MesiCi - -

* Reconstructed

** New built



1st INTERNATIONAL CONFERENCE FOR SMALL HYDROPOWER (SHP) AND
REGIONAL DEVELOPMENT in SOUTH EAST EUROPEAN COUNTRIES

RES potentials in B&H — river basins

Most significant areas with SHPP potential in river basins of rivers:
- Drina,
- Vrbas,
- Bosna,
- Sana,
- Una,
- TrebisSnjica, and

- Neretva.



1st INTERNATIONAL CONFERENCE FOR SMALL HYDROPOWER (SHP) AND
REGIONAL DEVELOPMENT in SOUTH EAST EUROPEAN COUNTRIES

Water area of
Sava river
basin — Black
see basin

Source: Public Enterprise “Vodno podrucje slivova rijeke Save” Sarajevo
www.voda.ba



http://www.voda.ba/

1st INTERNATIONAL CONFERENCE FOR SMALL HYDROPOWER (SHP) AND
REGIONAL DEVELOPMENT in SOUTH EAST EUROPEAN COUNTRIES

New engagement

In year 1999 first public tender made by Public Enterprise
“Elektroprivreda B&H” Sarajevo

Technical documentation as base for tender: “Study of hydrological
usage of water flows” sponsored by PE Elektroprivreda B&H
Sarajevo and several cantons in Federation B&H, made from 1996-
1999. As base served Studies from 1985-1991.

More than 20 domestic and foreign companies took part in tender

At that time no legislation for RES usage at all, especially for
energy production in B&H

Only one legislation base for tendering was “The water act” passed
in 1998 by Government of Federation B&H



1st INTERNATIONAL CONFERENCE FOR SMALL HYDROPOWER (SHP) AND
REGIONAL DEVELOPMENT in SOUTH EAST EUROPEAN COUNTRIES

New engagement

Among 20 tender participant in 1999, domestic company Intrade
from Sarajevo (co-founder of Intrade energija) together with former
Austrian partner gave best offer for 4 SHPP in central Bosnia

Because of non-regulated energy sector implementation of first
SHPP project on halt till 2004.

Since 1998 discussions within the expert circles regarding need for
making legal provisions, which would define field of utilization of
natural renewable resources in general, but especially for purpose
of electricity generation.

Strong engagement of private sector in B&H for law and rules
passing — possibility for investment

From 2002 beginning of new epoch in SHPP development

- New laws and regulations enable SHPP development



1st INTERNATIONAL CONFERENCE FOR SMALL HYDROPOWER (SHP) AND
REGIONAL DEVELOPMENT in SOUTH EAST EUROPEAN COUNTRIES

New engagement - legislation

- In meantime the lawmakers in B&H passed following (most
important) laws and regulations:

New “Energy law” in year 2002 in both entities

“Concession law” in year 2002 in both entities: for the first time
possibility for private investors to invest in energy sector in B&H

- In Federation B&H also on cantonal level

“Decision on methodology for establishment of the purchase
price levels for electricity generated from renewable sources
with installed capacity of up to 5 MW” in Federation B&H in year
2002

The same Decision in Republika Srpska in year 2004



1st INTERNATIONAL CONFERENCE FOR SMALL HYDROPOWER (SHP) AND
REGIONAL DEVELOPMENT in SOUTH EAST EUROPEAN COUNTRIES

New engagement - legislation

Pursuant to this Decision (in both entities), establishing of the redemption
price levels of electricity would be done by application of correction
coefficients to the amount of valid tariff system for active energy, namely
higher seasonal and higher daily for category at 10(20) kV voltage and in
accordance with valid tariff system

On the basis of this Decision as well as on the basis of prepared
investment-technical documentation, the technical-economic benefit of
each project can be perceived

Relative amounts of the coefficients are as follows:

- power plants using bio gas from waste depots and biomass 0,7
- power plants using wind and geothermal sources 1,00
- power plants using solar energy 1,10



1st INTERNATIONAL CONFERENCE FOR SMALL HYDROPOWER (SHP) AND
REGIONAL DEVELOPMENT in SOUTH EAST EUROPEAN COUNTRIES

New engagement — new Studies

From 1999-2002 new investigation works and Studies in
Federation of B&H:

- Eight river basins
- Total processed 161 water flows

For the first time water measurement at the site of potential SHPP
intake locations. Unfortunately these measurements only for one-
two years

Revision of Studies by domestic experts from different areas and
professions

These Studies presented base for SHPP development and “boom”
in Federation of B&H



1st INTERNATIONAL CONFERENCE FOR SMALL HYDROPOWER (SHP) AND

REGIONAL DEVELOPMENT in SOUTH EAST EUROPEAN COUNTRIES

Total installed Possible
River basin Number of capacity annua_tl Investment
SHPP W] production [.000 KM]*
[GWh]

Bila 20 12.447 64,853 82,50
Vrbas 19 12.869 62,614 64,00
Fojnica 9 7.954 43,082 48,00

Drzeanka 12 12.696 49,694 62,50

Ljuta 14 6.337 36,27 54,50
Neretvica 17 16.585 75,42 72,00
Tresanica 5 3.398 16,01 14,50

Una 624 3,35 11,50
Sana 17 16.538 59,68 65,00
Drina 6.337 24,369 89,50
Bosha 2.527 11,872 13,50
Spreca 11 2.890 12,843 64,50
Total (Z10) 101.208 460,12 * 1€ = 1,955 KM

Federation of
B&H

Source: Studies made from 1999-2002 for several river basins in Federation B&H




1st INTERNATIONAL CONFERENCE FOR SMALL HYDROPOWER (SHP) AND
REGIONAL DEVELOPMENT in SOUTH EAST EUROPEAN COUNTRIES

New engagement — first SHPP construction

First SHPP project implemented through engagement of private
sector:

- “Intrade energija” from Sarajevo in Federation B&H
- “Eling” from Teslic in Republika Srpska
“Intrade energija” implemented in period 2004-2005:

- Four SHPP with total installed capacity 7,1 MW and annual
production of 29 GWh

“Eling” implemented in period 2004-2005:

- Two SHPP with total installed capacity of 3 MW and 9 GWh of
annual production



1st INTERNATIONAL CONFERENCE FOR SMALL HYDROPOWER (SHP) AND
REGIONAL DEVELOPMENT in SOUTH EAST EUROPEAN COUNTRIES

New engagement — SHPP construction

- Since 2004 in Federation B&H assigned further:
- 116 SHPP
- with installed capacity of 83,62 MW

- In meantime in operation further six SHPP with:
- total installed capacity of 10,80 MW

- In Republika Srpska in 2006 assigned:
- 77 SHPP contracts
- with total installed capacity of 156,05 MW
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River basin - River AU @ InsFaIIed
SHPP capacity [MW]
Séona 18 14,677
Vrbas 25 15,428
Bila 21 13,104
LaSva 5 3,684
Gostovica 34 16,451
Stupcanica 9 16,267
Drezanka 12 12,000
Neretva 40 45,000
Drina 4 2,134
Ustikolina 5 4,199
Praca 5 6,351
Una 3 10,020
Bastra 3 0,456
Glinica 4 1,163
Dobrenica 1 0,275
Bliha 6 5,560
Sanica and Kor¢anica 5 9,923
Majdanusa 2 0,750
Total 202 177,442

SHPP-s in Federation
B&H tendered in 2004-
2006

From 202 possible
SHPPs till today
assigned 116
concessions

Others are in
procedure
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River nil_nl]i)far Icnasrfzgﬁs
[MW]
Majevicki kanal 1 0,32
Obodni kanal 1 0,20
Vrbanja 16 45,25
Ugar 2 4,40
Govza 5 13,43
Pliva 4 3,56
Ukrina 1 0,50
Hrcavka 1 5,00
Radojna 1 1,50
Praca 3 13,70
Jan; 2 4,64
Vrbas 2 2,40
Kobiljska rijeka 1 0,50
Studeni Jadar 1 0,35
Vrelo Gacica 1 0,10
Lukavica 1 0,10 . -
Grabovicka rijeka 2 0,70 ngi:;;]Sﬁ?erﬁ)eu(;):Irl](a
Zeleni Jadar 1 1,60 2086 — part ]9
Lubovica 1 0,50
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Drinjaca 6 5,80
Krupac 1 0,70
Drazenica 1 1,00
Cvrcka 1 1,50
Crna Rijeka 3 4,98
Sedrica 1 0,20
Sana 2 8,40
Suha 1 3,60
Sucéeska 1 0,76
Janjina 1 1,70
Bragavi 1 2,00
Krupica 1 1,20
OteSa 1 1,60
Ponor 1 0,32
Sokocnica 1 0,23
Medijanci 1 1,70
Bosna 3 13,11
Jabus$nica 2 4,00
Sutjeska 1 4,50
Total 77 156,05

SHPP-s in Republika
Srpska assigned in
2006 — part 2
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New engagement — SHPP realization

Assigned SHPP-a are today in different construction phases

Also foreign companies (from Austria, Norway, Swiss) assigned
concessions

Potential for domestic companies for development:
- Engineering,
- Production of hydro mechanical equipment,
- Even production of elector mechanical equipment (turbines)

In year 2006 founded APEOR — Association of RES energy
producer in B&H (www.apeorbih.com.ba)



http://www.apeorbih.com.ba/
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www.intrade.co.ba/intrade-enerqija



http://www.intrade.co.ba/intrade-energija
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