PUCK HH)KEHEPHHI" Al

Haoexconocm- bezonacnocm- Menudxemvim
Huxcenepunzosu yeayeu- Ipozpamuo ocuzypasane

Bb30ObHOBAEMA EHEPI'HUA »



R PUCK UHKEHEPHUHI Al

OCHOBHM JE€NHOCTH

OcHOBHU JieMHOCTU Ha Puck UH>keHepuHT A/l mo Bb306HOBSIeMH
eHepruvMHU U3TOYHUIIU:

* Pa3zpaboTka Ha NIPOEKTH, IPOeKTHPAHE, CTPOUTEJICTBO, aBTOPCKU
Ha/I30p Y yIIpaBJeHHe Ha IIPOEeKTH B 06JIacTTa Ha U3I0JI3BaHETO Ha:

= Xuapo - eHepruda

= EHeprud ot BATHpaA

" CJr'bHY€EBa eHeprud

* EHepruiHa epeKTHUBHOCT



gé PUCK HHXEHEPHHI A/l
BEIl , Ko3si1oayn”

MecToIoJioXKeHue

» CeBeposanajgHa bbiarapus - Ha muonjagkarta Ha AELl ,Ko3noayit”, Ha Kpast Ha 7-
KWJIOMETPOBUS TOII'bJ KaHaJI
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[{ PUCK HH)KEHEPHHI A/l

BEIl ,Ko3s1oayin” (2)

» BEI] e npoekTupana ot “Puck UnkeHepuHr” A/J]
» 06opyaBaHeTO Ha xuaApaBaukaTta e oT MAVEL: Typ6uHu 1 reHepaTopu




@ PUCK HH)KEHEPHHI A/l

BEIl , Ko3noayinn” (3)

IIpoeKkTupaHe
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BepmukaseH pa3pe3 Ha enekmpoyeHmpaaama
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BELl ,Kosnoayin” (4)

IIpoexTHUpaHe (2)
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Xopu30HmaneH paspes Ha MauuHHomo omoesnenue



R PUCK WHKEHEPHHT AJl

BEIl ,Ko3s1o0ayin” (5)

OcHoBHM JaHHHU Ha BEI],

TexXHOJIOTUYHU

bpoit Ha arperaTture

Tun Ha Typ6UHaTa

/lnaMeTbp Ha pabOTHOTO KOJIEJIO

Bpoli Ha 1onaTKUTe HA PAGOTHOTO KOJIEs0

HeTeH nap

HoMuHaneH ne6uT Ha 1 TypOUHa

HomuHa/iHa MOLHOCT Ha eJUH arperat

O60poTH Ha TypOUHAaTAa

O6opoTH Ha reHepaTopa

WHcTanvpaHa u3xoasuia MOLUHOCT HA e[JUH arperat

HanpexxeHnue ot reHepaTopa

2

Kaplan
2500 mm
4

7,50 m
46,2 m3/s
2867 kW
183 min'!
750 min!
3600 kVA
20 kV



l! PUCK HH’KEHEPHHI A/l

BEIl , Kozaoayun” (6)

CrpouTesiHaTa moinaaka Ha BEL]

Ty




Eg PUCK HH’KEHEPHHI A/l

BELl , Ko3noayin” (7)




Eg PUCK HH’)KEHEPHHI A/l

BEIl ,CtyaeH KinaaeHen”

BEIL] ,Ctynen Kiagener” e
BTOpaTa LieHTpaJsia OT Kackajia
»2JosnHa Apaa”.

[leHTpasaTa e B eKCIJioaTalus
oT 1958 r.

B nepuozga ot 2006 r. 1o 2009
I. Puck UH>XeHepyHT U3II'bJIHU
paswmpenreTo Ha BEI] ¢
MOHTHpPaHe Ha /IB€ HOBU
TYpOHHH.




Eg PUCK HH’)KEHEPHHI A/l

BEIl ,,Ctyaen Knagenen” (2)
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BEI],Cmyden Kaadeney” — pasnosoxceHue Ha Hogama mypbuHa
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BEIl ,,Ctyanen Knagenen” (3)

» JlombJHUTE/NIHUTE JBa
arperara ce 3axpaHBaT

[Ipe3 HOB HalopeH

BOJOMPOBOJ C A bJIXKUHA prse LI o

210,35m u guameTbp 2800 S0EAT T .

mm, pa3IoJioXeH B TYHEJI. el . N
- o & -
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BEIl ,,Ctyanen Knagenen” (4)
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Aepezam N2 5 - Hanpe4Ho ceueHue

- -

OCHOBHH Fa6a[21/ITI/I Hd PA3NIMPEHUETO.

JI'bJ>KMHA 20,96 m
[[lupoyrHa 25,25 m
KoTa Ha pyHaMpaHETO - 18,30
KoTa Ha KopoHaTa Ha

CTeHaTa +21,85

MoHoJINTHa KeJyie300eToOHHA
KOHCTPYKLHUA

YnoTtpebeHy MaTepUaJiu:
480 t ctoMaHa,

8200 m3 6eToH
10000 m? koppax
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BEIl ,,Ctyanen Knagenen” (5)

» CKajsiHaTa OCHOBa e epo3upas aHAE3UT
» 3eMHUTe pa6OTI/I Ca U3II'bJIHEHH C B3BpHUBABAHE
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ITodzemHa yvacm Ha czpadama - 7900 m3
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BEIl ,,Ctyanen Knageneln” (6)

» BbHIIHUTE cTeHU A0 KoTa +6,00 ca oT »Kesie300eTOH, ¢ febeauHa 50 cm, U3JieTu

HaBeJHBbIK.

» Kese306eTOHHUTE KOJOHU J10 KoTa +11,63 CBIIO ca U3JIeTU HaBeJHBXK.
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Hadsemna wacm na cepadama — 7500 m?
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BEIl ,,Ctyanen Knagenen” (7)
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Kogpadi Ha nokpuea



Eg PUCK HH’)KEHEPHHI A/l

BEIl ,,Ctyanen Knagenen” (8)

» CToMaHEHHUAT HAlOPEH BOJOINPOBO/, €
3a0eTOHHPaH CbC CaMOYII'bTHABSL] CE
6eToH. MU3mbJIHEHHU ca pabOTH 1O

» B paMKuTe Ha pexabuvTanMsaTa Ha
MHXXEKTHPaHe — YII'bTHABAaHE U

BELl ,Ctynen Knagenern;” PU e
M3B'bPIIXJ JOCTABKA, 3aMsIHa U
HaCTpPOKMKa Ha 5 CiUpaTeJIHU

3a3/ipaBABadHE

KpaHOBE€.




Eg PUCK HH’)KEHEPHHI A/l

BEIl ,,Ctyaen Knagenen” (9)

TypbuHa ,,PpaHcuc” Ha eepm»UKa/zHa
0C, C HOMUHA/IHa MowHocm 16 MW,
docmaska om VA TECH HYDRO

Azpezam pabomeuw Ha eK0/102u4YHU 800U, C MypbUHa mun
,Ppancuc” c HomuHasaHa mowHocm 1,3 MW, monmupaHa
om Puck HHiceHepuHe
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BEIl ,,CryaeH Knaaenen” (10)
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BEI] ,,Cmyden Kaadeney” cned paswiupeHuemo
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BarbpHa ¢pepma ,,OB4apoBo-CB0OGOAA”

MecTOonoJioxxeHue

» CeBepousToyHa bbarapus —
Jlo6pyaKaHCKa paBHUHA, MEXIY
c. OByapoBo u c. CBo60/a

» 061a moui - 7800 ha

» CoblecTByBalll
nanexkonpoBoj 110 KV,
[peMHHaBalll pe3 paloHa

“e——a——f Durankulak
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R PUCK UHKEHEPHUHI Al

BarbpHa ¢pepma ,,0BuapoBo-CB0GOAA" (2)

7 3 ' % ‘K
E[27/47113\N 4345.301 AaHHI/I 3a BHT,bpa

Caoﬁo,:a".é Svoboda

JIBe u3MepBaTeJHU MAaYTH
3a CUJIEeH BATBP:

e CKOpocm Ha 8simespa

e [locoka Ha esimapa

e Temnepamypa Ha 8s3dyxa
e OmHOCUMEeNHA 8AAHCHOCM
e AmMmocgepHo Haasi2aHe

No6peso o) Dobrevo
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HasiuuHU JaHHU 3a JiBe
: Ml roaguHU.
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BarbpHa pepma ,,OBuyapoBo-CBo60aa" (3)

Moaes Ha BATBPHUA MapK

» BapuaHT c 44 BATBHpHU TypobuHHU Vestas V112-3MW, ¢ BucourHa a0 potopa 119m
» WHctanupana moujHocT Ha @epmarta: 44x3 MW = 132 MW
» 3a MopenvpaHeTo Ha BaTbpHaTa Pepma ce U3M0JI3BaT [Ba pa3JiIMYHUA COPTYEPHU

npoaykta: Windographer, WAsP
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Kapma Ha mepena Ha eamspHama gepma u

po3da Ha Hecmomama Ha eempoeeme
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BarbpHa ¢pepma ,,0BuapoBo-CB06GOAA" (4)

Mopaes Ha BATbPHMUS NAPK (2)

» PesysnTatu:
- 3ary6u oT TypOyJIeHTHOCT 001110 32 BATbPHUS MapK U 3a e/lHA BATbPHA TypOUHA
- CpegHOTOAUIIIHO HETHO MPOU3BO/ACTBO Ha eHeprus (HeTHo ['TIE) o610 3a
BATbPHUS NapK

- Z[pyrI/I XdPaKTEPHUCTHUKHU

: Site  X-location [m] Y-location [m] Elev. [m] Height. [m] Speed[m/s] Gross AEP [GWh] Net AEP [GWh] loss [%]

& 1.2 9630314.0 4744829.0 220.0 119.0 7.98 10.315 9.968 3.37
A 1.3 9631176.0 4744723.0 221.0 119.0 8.04 10,477 10.105 3.55
X 1.4 9632384.0 4744654.0 213.0 119.0 7.96 10,246 9.919 3.2
# 1.13 9629507.0 4743117.0 227.0 119.0 7.99 10.346 9.928 4.03
;7. 1.14 9631031.0 4743135.0 223.0 119.0 7.99 10.338 9.916 4.08
A 1.18 9632734.0 4742746.0 221.0 119.0 7.97 10.282 9.915 3.57
A 1,19 9629711.0 4742567.0 2250 119.0 7.96 10.260 9.889 3.61
u} 1.21 9631091.0 4742146.0 224.0 119.0 7.97 10.290 9.827 4.49
& 1.24 9631557.0 4741363.0 223.0 119.0 7.94 10.191 9.785 3.98
A 1.25 9630449.0 4740602.0 223.0 119.0 7.90 10,091 9.769 2,99
M 1,26 9631415.0 4739697.0 223.0 119.0 7.89 10.070 9.682 3.86
w? 1.28 9630494.0 4739307.0 231.0 119.0 7.97 10.260 9.872 3.77
A 1.30 9632669.0 4739225.0 224.0 119.0 7.91 10.110 9.718 3.89
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BarbpHa pepma ,,OBuapoBo-CBo60aa" (5)

Moges Ha BATBPHUSA NapK (3)

» KananureTt Ha MpexarTa, 6pyTHO ['TIE
Ha IJiolaAkarta Ha BaTbpHa Pepma
OB4yapoB0-CB0060/1a, 32 BATbPHHU

TypouHu VESTAS V112-3MW ¢
BHUCOYHXHA A0 poTopa 119 m
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BarbpHa pepma ,,OBuyapoBo-CBo60aa" (6)

Peasmn3anusa Ha NpoeKTa

» H3rpakaaHe Ha BAT'bPHUS NapK: 3a [iBe F'OJIMHU — /IBa CTPOUTEJIHH Ce30HaA
» CBbp3BaHe C MpeXaTa:
e MWarpaxxaaHe Ha HoBa noAcTaHuua 20/110 kV B 6J1M30CT [0 ChlleCTBYBALIUS
panekornpoBoa 110kV
e Hausuie e reHepa/iHa IMCMeEHa OrOBOpeHOCT ¢ HanimoHasiHaTa ejleKTpUYyeckKa
KOMITaHUS 3a CBbP3BaHETO Ha BATbPHaTa ¢pepMa KbM HallMOHAJIHATA
eHeprurHa Mpexa
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BarbpHa pepma ,,OBuyapoBo-CBoo60aa" (7)

TeXHUKO-UKOHOMHUYECKH aHaJ/IU3

Accumulated net Cash flow
350
VARIABLE Units | Value o 7
Annual average power production by wind turbine Yestas, /
112-3MW with hub height 119 m Wby | 10285 e 200 —
Preference electric power rate {weighted average 2009) £/ MiWh | 9412 ”c_J, 150 /
Price increase assumed Yo/ Year [0 = 100
Total price per unit of rated power, e 1300 50 /
i.e. Investment valug = 171 600 000 euro o o 0000000000000
:_nterest rated(_?onservati\fely assumed) Z’{D 332 50 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
oan expenditures ] .
Loan return period Year 15 Years
Gratis period for Load payments Year 1
Corporate Profit tax % 10.00
i émgl‘tlztatlon Del’lodqt g??\:’-lWh gqﬂ Accumulated Discounted net Cash flow
| Production expenditures .
| Inflation {average over a period of 25 years, currently 4%) | Sofyear 50 160
| Discount factar % 750 140 e
Amount of own investments (as part of the whole project o 2000 120 /
| inwestment) — assumed ! ' 100 /
Amount of the loan (as part of the whole project o 5000 S /
| investment) o : Y e .
| Project erection duration vear 2 s 40 /
| Internal Rate of Return % 32 20 —
0 T T T T T T T T T T T T T T T T T T
.20 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 2
Years




[@ PUCK UH’)KEHEPHHI Al
NHucTa/iMpaHe Ha GOTOBOJITAULHA

» Codus, Ha MOKpPHBaA Ha crpajaTa Ha
oduca Ha Puck UHxxeHepuHr A/]

Odpucua Puck HHitceHepuHg, , ' ' Y
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HHcTasimpaHe Ha ¢oTOBOJITAULMU (2)

» IlpoekTupano ot ,Pruck UHxxeHepuHr” A/l
» O6opyzaBaHe oT “ER Soll”, lepmanus:
- 198 moayia c 061112 TOBBPXHOCT 489 m? u
terso 63 kg/m?
- T[losiMKpUCTaIHU CUJIMIIMEBU KJIETKH, BCSIKA
C HOMMHaJIHa MoIHocT 3,65 Wp
» Hail-rosiiMaTa uHCTaJIaliyds OT TO3U TUII B
IOrousTouyHa EBpona
» 06111a nHCcTa/IMpaHa MouHocT — 54,8 kWp
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HHucTasimpaHe Ha ¢oTOoBOJITAUIM (3)

[Ipor3BOACTBO HA €JIEKTPOEHEPTHUsl

» ABTOMaTHYHO CbXpaHsIBaHe Ha JJaHHUTe Ha Sunny Portal:
http://www.sunnyportal.com
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== Total yield [kWh] Risk Engineering Lid. . Power [KW] Risk Engineering Lid.
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Eoxcednesnu omuemu
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HHcTasimpaHe Ha GOTOBOJITAULH (4)

[Ipou3BOACTBO HA eJleKTpoeHeprusA (2)

Energy Energy Energy
production [kWh] production [kWh] production [kwh]
7/27 /2009 July 2009 2009
Risk Engineering Ltd. 166,59 5323.53 26502.99
166,59 5323.53 26502.99
[5um] [sum] [5um]

from 112009 to 12/31/2009
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MeceuHu omuemu
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HucTasimpaHe Ha ¢oTOoBOJITAUIM (5)

HHcTa/iMpaHe Ha GOTOBOJITAULHU
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NucTasmmpaHe HA ¢poTOoBOJITAULMU (6)

HHcTanupaHe Ha GPOTOBOITAULMU (2)

11 pomososrmau4yHu uH8epmopa
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doToBOJITANYHA IleHTpaJa ,,/leobp”

MomHocT: 2.5 MW
MecTtoHaxoxaeHue: rp. [I'bpBomai, 06.1. [l1oBAUB
TexHUYeCKU JleTanIun:

e 290W MmoHOKpHCcTa/JHU aHesu: 8 680 6pos

* 3-(a3Hu CTPUHITOBY UHBEPTOPHU (max
13.8kW): 155 6posa

* CBbp3BaHe c Mpexa 20kV

BbBeseHa B exkciioatauuda npe3 2011 r.
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doTOBOJITAMYHA IleHTpaJ1a , EJ1X0BO 5”

MoiHocT: 5 MW

MecTtoHaxoxeHue: rp. EnxoBo, 06.1. AM60.

TexHuyecku getaniu:
» 280W mMoHOKpHUCTasHU naHesu: 18 144 op.

* 3-dasHu cTpuHroBu UHBepTOpHU (max. 30 kW):
168 6poga

* CBbp3BaHe c Mpexa 20kV
BbBeseHa B ekciioaTtauuda npe3 2011 r.




!@ PUCK UH)KEHEPHUHI Al

doTOBOJITANYHA LleHTpaJ1a ,Ej1xoBo 4~

MomHocT: 4 MW

MecTtoHaxoxeHue: rp. EixoBo, 06.1. AM60

TexHuyecku getaniu:
e 260W nmosiukpucTasHu naHesu: 15 228 6p.

* 3-das3Hu cTpuHroBu uHBepTOpHU (mMmax 30kW):
141 6p.

* CBbp3BaHe c Mpexa 20kV
BbBeneHa B ekcryioatanuda npes 2011 r.




