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KEDPAAAIO 6: AZIOAOI'HXH EITENAYXEQN XE YAPOHAEKTPIKA EPI'A ME
XPHXH TOY ITPOT'PAMMATOX RETSCREEN

6.1 Ewoayoyn

210 miaiclo g mepPorroviikng moltikng ¢ Evpomaikng Evoong, n moapayoyn

NAEKTPIGLOV OO LKPOVS VOIPONAEKTPIKOVS GTAOLOVE EVIAGGETAL OTIC OVOVEDGIUESG TNYEG

evépyewog mov eEac@arilovv peimwon tov pvmoyovov CO; kot ameEdptnon omd Tig

eloaymyés evépyelag. H peyoddtepn oT1po@r], €MOUEVOS, TPOG TIG OVTIPPLITOVTIKEG

TEYVOLOYIEG LEUMVEL TIG OIKOVOUIKES EMPopOVoEeLg Tov emPaiiovtal pe 1o [pmtoKolio Tov

Ki0to ot m evioypon Ttovg amd TOLG KOWOTIKOVG KOl €6VIKOVG YPMUATOSOTIKOVG

UNaviocpovs KaB1oTd o EAKVOTIKEG TIG EXEVOVGELS OTIC OVOVEDGILLES TTNYEG EVEPYELNG KOl

E0IKOTEPO GTIV VOPONAEKTPIKY TOPAYMYT OO PIKPEG LOVADEG.

210 keQAAOO aVTH YiveTol aEl0AdGYNON TOV EXEVOVTIKMY EVKUIPLOV € £EL OVATTUGGOUEVEG

EVPOTUTKES YOPES, COUP®VA, LE TO TAAIGIO TOV Mnyoaviopov Kabapng Avantuéng kot tov

[Tpoypappdatov Kowng Eeappoyng tov [pwtokdiiov tov Kidro.

Yuykekpiévo, e€etdleTor N KATOOKELT UIKPOD VOPONAEKTPIKOD £PYOV PONG TOTOLOV, GE

OlGLVOESEUEVO GVOTNIO, OTIG EENG XDPES:

—  AAPavia, Moldafia kou [Tponv INovykochafikny Anpokpatio tng Makedoviag, pe v
a&lonoinon tov Mrnyaviopov Kabapng Avdmtuéng ko

—  BovAyapia, Ovkpavia kot Povpavia, pe v a&omoinon tov Ipoypappdtov Kowng
Epappoyig,

HE TNV Topadoyn OTL To KALUOTOAOYIKG KOl OTKOVOUOTEYVIKG YOPAKTNPIOTIKG Eivol KOV

YL OAEG TIG TEPUTTAOCELC.

2T0Y0G NG GLYKEKPEVNG aE0AOYNoNG givorl va dtomotwdel edv 0 cLYKEKPIUEVOG TOHTTOG

£pyov elvar uVoTKOG Kol 0md OUKOVOUIKY] ATOWN KOl TOVTOXPOVA VO TpoyaToron el pia

GUYKPIoN HETAED TV YOPDV VTOOOYNC.

Onoc avaeépeTon 6To KEPAANO 5, Ta GUALN VTOAOYIGHOV TOL Tpoypdupatoc RETScreen

etvon ta e€ng entd: Energy Model, Hydrology & Load, Equipment Data, Cost Analysis,

GHG Analysis, Financial Summary xot Sensitivity. Xto oyqua 1 mov okolovOel
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mopovctdleTal

EMLYPOUUOTIKA  TO

Sldypoppo

poTG

TOV  VTOAOYIGU®OV

TPOYUOTOTOLOVVTOL GTO VITOAOYIGTIKA PUAA TTOL TPOAVOPEPONKAY.

Ydporoyika
dedopéva
e&etalopevng
TEPLOYNG

Teyvika
YOPOKTNPIOTIKE
VOPONAEKTPLKOD

£€pyov

Symua 1: Atdypappo pong TV 000UEVEOV KoL TWV VTOAOYIGUAOV TOV TPOYPAULUTOS

A 4 A 4

Ymohoyiopog
TOPOUYOUEVNC
NAEKTPIKNG EVEPYELNG

Ymoloyiopdg
KOGTOVG KATUOKEVNG
KoL GUVTINPTONG

Ymoloyiopdg
eEowovounong
aepiwv Tov
Oeppoknmiov

XPpNULOTOOIKOVOUIKT
avaivon

A&loloynon
EMEVOLONG

Avédoon |
gvacOnociog i

ov

RETScreen (ot mANpELg YPOUUES DTOOEIKVOOLY DTOYPEDMTIKA TENTN, EVA 01 OIUKEKOUUEVES

YPOUUES VTTOOEIKVOOLV TTPOALPETIKE TTEDTDL)
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6.2 XopaKTNPLoTIKE TOTIKOD VOPONAEKTPLKOV £pYOV
Ta yopokINPIOTIKE €VOG TUTIKOD VOPONAEKTPIKOV £pyov, oTl eEeTalONEVES YMDPEC,
napovotdlovtal otov mivaka mov akoAovOel (ITivaxoag 1) Ko avaAdovtol oTig EmMOUEVES

TopayPAPovG.

[Mivakag 1: Baowkd yopaktnpioTikd TOTKoD DVOPONAEKTPIKOD £PYOV

Ioy g (E/KW) 2.522
Apyk6 K06TOG EMEVIVG
PX (€/K\§V) ne 4.074
A€1TOVPYIKO KOGTOG KUl KOGTOG 97
ouvtipnong (€/KwW)
Awapkero. Lonfg épyov (years) 30
E&owovopnon ERUs 324
(tCO,/KW) '

6.2.1 Yroloyiopog mapayopevng 1o(00g Kol EVEPYELNG

[Tpwtapykd otoryeio yio v a&loAdyNoT TG EXEVOVTIKNG TPOCTADELNG LLE TNV KATACKELT
HIKPOV LOPONAEKTPIKOD £PYOV OMOTEAEL O VWOAOYIGUOG TNG TOPAYOUEVNG 1oYVOG Kol
EVEPYELOG.

Boowko poro yio Tovg vtoAoyiopovg dtdpapatilel | emthoyn g tomobeciog, Kabmg and
TOMO G€ TOTO JLPEPEL pia GEPA Omd TAPAUETPOVG, OTMG EIVOIL TO KAULOTOAOYIKA OEOOUEVAL,
T0 VOPOSLVOUIKS VYOG Kol TO dtdypoppa pong tov motapov. To mpdypapupe RETScreen
TapE€xeL TN SLVOTOTNTA GTO YPNOTI VO YPNOLUOTOMGCEL oToLyEin amd TN Pdon dedopévmv 1
VO VTTOAOYIGEL TA YOPOKTNPIOTIKA, LETA OO HEAETT TNG TEPLOYNG.

Xmv mopovoa epyacio emiéyOnkav Oewpntikd otoryeio, HETA amd UEAETN avTiGTOLY®OV
VOPONAEKTPIK®OV €pywv amd T PifAoypapio, Pdcel Tov omoiwv M mapoayduevn 1oydg
EVIAOOEL TNV EMEVOLGT GTNV KOTNYOPI TOV UIKPDOV DOPONAEKTPIKAOV £PYOV KOL OVEPYETOL

ot0 2,522 MW (TTapdaptnpa).

6.2.2 Avaivon K66ToVg
Baowol mapdperpol otnv eKTiunomn Tov KOGTOLG KOTACKELNG KOl GLVINPNONG TOL £PYOV

amOTEAODV 1M EMAOYN TOL TUTOL (PONG TMOTOUOD M TOUIELTAPA), O TUTOC TOL OIKTVLOV
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(O1oovvdedepévo N un) kot o apluog Tov vopootpofilmv. TNV mapovsa epyacio
emobnoav  dsdopéva TG ayopdg HETd amd UEAETN ovTioTOy®V £pymv amd N
BipAoypagio. AmoO ™ UEAETN TPOKVTTEL OTL TO KOGTOG TMV OKOJOUIKADV EPYACIOV, TNG
ayoplc Kol €yKOTAGTOONG TOL EEOMAICUOD €VOG UIKPOU VOPONAEKTPIKOV €PYov poMg
TOTALOV, G€ SLGVVOEdEUEVO choTa, Kupaivetatl arnd 3.000 £mwg 5.000 €/KW, avaroya pe
To. €0IKA YOPAKTNPIOTIKA NG Tepoyns. Extdg omd ta mapomdve koot vmdpyet to
Aertovpyikd Kot mePLodikd k6otog. To €Tolo Agltovpykd KO0TOC avtiotolyel oto 2,5%
TEPITOV TOV KOGTOVG KATAOKEVNC. XTO TEPLOOIKO KOGTOC TEPIAAUPAVETOL 1] AVTIKOTAGTOON
OV VOPOSTPOPilov KAbe ewcocaeTia.

2mv tapoHoo epyacio To Hovadlaio KOGTOG KATAGKELNG avEéPETal 610 mocd twv 4.074

€/KW.

6.2.3 Yroloyiopog e€oikovopnong agpimv Tov Ogppoxnmiov

Boowo otoyeio v Tov vmoAoyiopd g eotkovounong aepiowv tov Oeppoknmiov pe v
KOTOOKELT] €VOG LOPONAEKTPIKOD €PYOL OMOTEAEL O GUVIEAECSTNG EKMOUTNG, O OMOi0G
kaBopiletl To avapevopevo duvapkod peiowong tov wodvvapmy ekropndv CO;2 1o omoio Oa
emtevyBel pe T Aertovpyio TOL VOPONAEKTPIKOV EPYOV.

g avTd TO VITOAOYIGTIKO PUALO TapEXETAL 1) SLVOTOTNTA GTO YPNOTN €T VO €1GAYEL TA
€lON TOV KOVCIU®V TOV YPNGILOTOIOVVTOL Yo TNV TOPAY®YN NAEKTPIGHOV 6€ KdBe ymdpo
kot 10 mocootd (%) kabevdc amd avutd, eved TO TPOYPUUUO EGAYEL OVTOUATO TOVG
ovvteleotég exmopumng tov aepiov CO,, CHy kor N2O, gite va €iodyel 10 cuvolikd
OULVTEAECTI] EKTTOUTNG, LIOAOYILOVTOG TIG GUVOMKEG ETNOLEG UEIMOELS EKTOUTMOV aepiv
ToV Bgppoknmiov og TOVoLg 16odvvapov CO, ava MWh.

270 VOPONAEKTPIKO £pY0 TOV EEETALETONL £YIVE YPTOT) TOV GLUVOAKOD GUVTIEAEGTY| EKTTOUTNG
KkdOe yopog, ot Pacikég TIHES TV onoiwv mapovstalovtal otov Tlivaka 2 mov akolovbel
Kot €yovv vmoAoylobel oe pedétn [27] mov mpoypatomomOnke omd T0 EOvikd

Aoctepookoneio AOnvov to 2005.
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[Tivakog 2: Baoikég TIHEG CUVTELEGTMV EKTOUTNG

Xopo Yuvtedeotig ekmopmig (t CO,/MWh)
AABavia 0,312
BovAyapia 0,614
MoAidaBio 0,459
IL.IAM. 0,545
Ovkpavia 0,424
Povpavia 0,423

6.2.4 Xpnpoatootkovopiki avaivon

O VTOAOYIG OGS TOV OIKOVOUIKADV JEIKTAOV ATOTELEL PAGIKO KPITHPLO Yo TNV OAOKANpOUEVN
a&loAoynon g enévovong. To mpdypoupo RETScreen, petd v eicaywyn and 1o xpnot
OPIGUEVOV OTKOVOUIK®OV TOPOUETP®V, TOPEYEL TN SLVOTOTNTO TOV AVTOUUTOV VITOAOYIGHOV
tov Ecotepikov Bobupod Amddoong (Internal Rate of Return — IRR), ¢ KaBapng
Mapovcog A&iag (Net Present Value — NPV) kot tov ypdvov epgdaviong 0Oetikng
ypnuatoppong (Year — to — Positive Cash Flow).

H mpot mopdpetpog mov glodyeton eivar n Ty TOANGCNG TS TAPAYOUEVIG NAEKTPIKNG
evépyetag (feed — in — tariff) and avavedoun myn (Mivaxag 3).

[Tivaxog 3: Tiwég mdANONG TapayOUEVNG NAEKTPIKNG EVEPYELOG

Xépa Tw TOANoNG Tapaydpevng
nNiekTpkig evépyerag (€/kWh)
AlBovia (*) 0,0595
Boviyapia 0,0561
MoAdafio 0,0063
I[L.T.AM. (*) 0,0444
Ovkpavia (*) 0,0270
Povpavia (*) 0,0684

(*) Xodpeg yopic 1016 TYHOAOY10
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Ev ovuveyela, eodystor m T TOANONG TOV OIKOUOUATOV EKTOUTMOV OEPIOV  TOL
Oeppoxnmiov (CERS/ERUS), 1 omoia mapovcidlel onuavtikés avEoUEIOGELS, avaloyo LE
TNV €KAOTOTE o)éoN mpooPopdc-CRtnone. H tpéyovoa tun éxel dwopopewbei ota 15 €/t
(www.pointcarbon.com), mapovcidloviog Taon oTabepomoinone 1o TEAEVTOIO YPOVIKO
dlono, 0ALL otV Tapovoa epyacio Aapupdvetar n Ty tov 20 €/t, 10Tt exkTidTon 0T
HETA TO TENOG NG TPAOTNG Teplddov déopevong (2008-2012) n ) Oa kopavbei oe
vymAdTEPQ ETITED QL.

Ot endpevec mOPAPETPOL TOL EIGAYOVTIOL, OTTMOC TO TOGOCTO OVENONG TNG TIUNG TMOANCNG TNG
eVEPYELNG, O TANOWPIGHOG, TO EMTOKIO TPOEEOPANGNG, O ¥POVOS (oG ToL £pyov, KOOMG TO
EMTOKIO KOL TO YPOVIKO SLICTNHO OAVEIGHOD TPOKVLITOVV KAT EKTIUNOT UETA amd N
peAétn avtiotoyyov épymv and ™ PiPpMoypapio Ko mapovsidlovior otov [livaka 4 mov

OKOAOVOEL.

[Tivaxkog 4: Extiun0évta xpnpUatootkovoutka ototyeio

[IiBwpropdc (%) 3
Emtoxio mpoeEdpinong (%) 12
Awdpketa emévovong (6tn) 30
[Tocoot6 davelopov (%) 30
Emtéxio daveispot (%) 7
Xpbvog amomAnpmung daveiov (£1n) 30
Emdoton (%) 30

6.3 AmoteréopaTo
Ytov [Tivaka 5 mapovcidleTon N KOTATOEN TOV YOPOV 1) 0OTOi0 TPOEKVYE amd T (P |OT TOL

npoypauporog RETScreen, pe povadiko kprrripilo v eéotkovounon ERUS (tCO,/KW).
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[Mivaxag 5: Katdtaén yopov Bacel ERUs (tCOL/KW)

, E&owovounon ERUs
Xopss : (tCOl:;IK?N)
BovAyapia 6,38
IL.T.AM. 5,67
MoAdaBio 4,77
Pouvpavia 4,40
Ovkpavia 4,41
AlBavia 3,24

Ta KPP TOV ATOTVLITOVOVY TNV OIKOVOULKY| OTOJOTIKOTNTA TOL £PYOV OTNV €KACTOTE
xdpa givar 0 gomtepkds Pabudg anddoong (Internal Rate of Return - IRR), n xaBapn
napovoa afia (NPV) kot o ypoévog eppdaviong Betikov ypnuotoppowv (Year-to-positive
cash flow). Ztovc mivaxkeg 6, 7 kou 8 mov axoAovbovv mapovoidletol 1 katdtaén TV
YOPOV, N omoia Tposkvye amd TN xpnon Tov mpoypdupatog RETScreen, pe 1 yopig v
aglonoinon TV evéMKTeV punyavicpudv tov Ipmtokoiiov tov Kioto. Zmv nepintmon mov
o IRR mpoxbdmtel apvntikog, 10te 10 £pyo awtd eopeitoan amd v a&loAdynon, S0TL N

OIKOVOUIKY] OMOTEAEGUOTIKOTNTO MG EMEVOVTIKNG evKoupiog amoteAel To Mo Pacikod

Kprtnpo a&loAdynong te.

[Tivaxog 6: Koatdtoén yopodv xopig Tv a&lomoinon Twv EVEAKTOV UNYOVIGUOV TOV

[TpwtokdAiov Tov Kioto

Year-to-
XQPEX IRR (%) NPV (€) positive cash

flow (yr)
POYMANIA 17,2 2.762.591 5,6
AABANIA 13,7 882.627 6,9
BOYATAPIA 12,3 164.439 76
MTAM 74 (-)2.306.973 11,6
OYKPANIA ()16 (-)5.982.407 >30
MOAAABIA () (-)10.354.906 >30
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[Tivakag 7: Katdtaén yopdv pe v a&loroinon Tov eDEMKTOV UNYAVIGUAOV TOL

[IpwtokdArov Tov Kio10, pe emdotnon 30% g apykng enévévong

Year-to-
XQPEZ IRR (%) NPV (€) positive cash

flow (yr)
POYMANIA 36,3 7.522.281 2,7
BOYATI'APIA 30,7 5.681.632 3,2
AABANIA 29,0 5.202.094 34
Ir'AM 22 2.936.567 4.4
OYKPANIA 72 (-)1.218.751 10,5
MOAAABIA Q) (-)5.452.440 >30

[Tivaxog 8: Katdtaén yopov pe v a&lomoinon towv EVEMKT®OV UNYOVIGUOV TOV

[Mpwtokdirov Tov K1oto ympig emddtnomn 30% g apyikng emévovong

Year-to-
XQPEX IRR (%) NPV (€) positive cash

flow (yr)
POYMANIA 20,4 4.440.201 48
BOYATAPIA 17,0 2.599.552 5,6
AABANIA 16,1 2.120.014 6,0
III'AM 11,7 (-)145.513 7.8
OYKPANIA 2,1 (-)4.300.831 29,3
MOAAABIA () (-)8.534.520 >30

6.4 Avaivon gvarcOnociog

["o v avaivon TV eeVOVCEDV GTOV TOUEN TNG EVEPYELNG, OTAPOITTO GTOLXEIO OmoTEAET
N afePardtra g enévovonc. ['a to Adyo avtd kpivetan oroOTUN 1| avdAvon vausOnciag,
€101, MOTE VO LEAETMOVTOL KOl VO EAEYYOVTOL TO amoteAéopata TG aEloAdynong, Kabdg Kot
N OVEVLPEST EVOALOKTIKOV AVGE®V GE TEPIMTOON UETAPOANG TOV TOPAUETPOV TNG
EMEVOLONG.

2V mapodoo epyocio, TPAYLATOTOLEITOL AVAAVGT EVUIGONGIOG OTIC TPEIS TPADTES XDPES
tov mivoko katdtoéng (Povpovio, Bovlyapioa kot AABovia) petapdrioviog tpelg
TOPAUETPOVG, £TCL MOTE VO PAVEL N EXIOPACT] QVTOV TOV OALOYDV GTNV TEMKN KotdTaén
TOV YOPOV Kol vo peretn el n otabepotnta g B€ong v omoia kataiappdvouv (ITivakeg

9, 10, 11). Ot mapdapetpot avtoi givar ot €€NG: TN TOANONG TNG TOPOYOUEVIG NAEKTPIKNG
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evépyelag (feed — in — tariff), facikn T GLVTEAEGTOV EKTOUTNG KOL TN TOANONG TOV

SIKUOUATOV EKTOUTOV agpimv Tov Beppoknmiov (CERS/ERUS).

[Tivaxkag 9: Avéivon evacOnoiog pe petafoin +10% oty tiun ToOANoNg ™G TapayOLevNg

niextpikng evépyelog (feed — in — tariff)

AABANIA BOYATAPIA POYMANIA

(€/kWh) 0,0536 0,0595 0,0655 0,0501 0,0561 0,0617 0,0616 0,0684 0,0752

-10% 0% 10% -10% 0% 10% -10% 0% 10%
IRR (%) 25,1 29,0 33,0 27,0 30,7 34,4 31,9 36,3 40,7
NPV (€) 3.955.826| 5.202.094 6.469.485 4.498.734| 5.681.632 6.864.530 6.085.905| 7.522.281 8.958.657
Year-to-

positive cash 3,9 34 3,0 3,6 3,2 2,9 31 2,7 2,4

flow (yr)

[Tivaxag 10: Avdivon gvaioOnoiog pe petaporn +10% ot Pacikn T cLVIEAEGTOV

EKTTOUTNG
AABANIA BOYAT' APIA POYMANIA
(t CO,/MWh) 0,281 0,312 0,343 0,553 0,614 0,675 0,381 0,423 0,465
-10% 0% 10% -10% 0% 10% -10% 0% 10%

IRR (%0) 28,6 29,0 29,4 29,5 30,7 31,5 35,7 36,3 36,8
NPV (€) 5.079.148 | 5.202.094 | 5.325.039 | 5.439.707 | 5.681.632 | 5.923.557 | 7.355.710 | 7.522.281 | 7.688.852
Year-to-

positive cash 34 34 3,3 3,3 3,2 31 2,8 2,7 2,7
flow (yr)

[Tivakag 9: Avaivon evoucOnciog e T TOANCNS TOV OIKOUMUATOV EKTOUTOV dePimV

tov Ogppoknmiov (CERS/ERUS) 15, 20 ko 25 €/t

AABANIA BOYAI'APIA POYMANIA
(CERS/ERUs) 15 20 25 15 20 25 15 20 25
-10% 0% 10% -10% 0% 10% -10% 0% 10%
IRR (%) 28,0 29,0 30,0 28,7 30,7 32,8 34,9 36,3 37,7
NPV (€) 4.892.747 5.202.094 5.511.440 5.072.854 5.681.632 6.290.410 7.102.878 7.522.281 7.941.684
Year-to-positive 35 34 33 3.4 3,2 3,0 2,8 2,7 2,6
cash flow (yr)
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KEPAAAIO 7
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KEDAAAIO 7: XYMITEPAXMATA

Avtikeipevo g mapovoag epyaciog omotelel 1 aglomoinon TV EVEMKTOV HUNYOVIGULOV
tov [Ipwtokoirov tov Kioto (CDM kot JI) 610 mAaicto avdmtuéng £vog voponAekTpikon
épyov pikpng kApokag, pe T Pondeia tov mpoypappatog RETScreen. To mpdypappa
RETScreen mopéyet pio pebodoroyio mov ovykpivel pe agldomioto tpono 115 cLUPATIKES
TEXVOAOYiEG e TIG TeYVOAOYiec kabapng evépyelag ko Pondd otov kabopiopd Tov KOTA
moc0o umopel va mpaypatonombet Eva Epyo M vo amopprpdel, Evavtt GAAOV EVOAAAKTIKOV.
And 10 TNBOG TV VTOAOYOTIKOV (QUAA®V TOoL mpoypdupatog RETScreen yiveton
aVTIANTTTO OTL TOALEG €fvar Ot TAPAUETPOL TOV EMNPEALOVV T ATOTEAECUATO TG OVOAVOTG
Kol omoapoitnmn mwpoimdOeon Yo ™ cwoth afloAdynon piag emévovong amoteAsl M
AeTOUEPNG MEAETN NG €KAOGTOTE TEPLOYNG emévovone. Boaowég mapduetpor ywo v
eKTOVNON TOL £PYOV HEGM TOL GVYKEKPUYEVOD TPOYPAUUATOS OTOTEAOVY TO KAUOTOAOYIKA
O€dOUEVQ, T YOPOUKTNPLOTIKA TMV VOPONAEKTPIKMOV EPY®V, TO, OPYIKA KOl TEPLOOIKA KOGTN
™G €MEVOLONG, TO KOGTOG TNG TAPUYOUEVNG EVEPYELNG, TO XPNUOTOOIKOVOLUKA HeYEDN, TO

VYOC TOV KPATIK®OV EMOOTNCE®V, KOODS Kol o1 Topadoyés Kot 1o eminedo apePordtnrog

TOV YP1OTI TOL TPOYPALLATOG.

2V Topovca HEAETN, apyikd, eEmAEXONKAV 1 VTOAOYICONKAY TO TEXVIKA YOPOKTPLOTIKA
TOV £pYoV, HETA amd PeEAETN avTioToy®Vy Epymv and 1 BipAoypapia. Avtd, BempnOnie OTL
TOPAUEVOLY OTOOEPA YLl OAEC TIG YDPES, TOPOAO OV OO TOMO GE TOTO SPEPOLY T
eIKA yapoakmnpotikd. ‘Etol, 1 ovykplon kot 1 katdtoln Tov yopov otpiydnke oe
TAPOUETPOVG OTOC TO OVOUEVOLEVO duVOIKO peimwong TV 16000vapwy ektoundv CO2, 1

TN TOANGNG TOL NAEKTPIGHOV, O GUVIEAEGTNG EKTTOUTNG.

Me 1t Aettovpyio TOL LOPONAEKTPIKOD EPYOV TPOEKVYE 1) TOPAKAT® KATATUEN TOV YOPDOV
VTOd0YNG, Le BAon To avapevopevo duvatkd Pelmwong TV 160d0vapwy ektoundv CO;:

1. BovAyapia

2. IIL.T.AM.

3. Mo,dafia

4. Povpavia
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5. Ovxkpavia

6. AABavia

Emedn m owovopukn amoteAecUATIKOTNTA HOG ETEVOVLTIKNG EVKALPIOG OMOTEAEL TO 7O
Baocwkd kprmplo a&loAdynong g, mapaypatomoinke ovykplon Tov eEetalopevov
YOPpOV, pe N xopig Vv aglomoinon v gvéMKTOV punyovicudv tov IIpotokdAiov Tov
Ki6to pe Baon tov ecmtepkd Pabud anddoong (Internal Rate of Return - IRR) kot v
kabapr| tapovoa a&io (NPV).

Ao T oVYKPIoT TPOEKVYE OTL GE OAES TIG YDPES VIOSOYNG, Ot delKTEG PrwotudtnTag g
emévovong Peltidvovtor pe v aglomoinon v euéMKTOV punyovicpov. Hapatmpndnke
EMIONG, OTL O GLUPEPOLGO KPIVETAL 1] EMEVOLON Y10 TIC YDPES LE LYNAITEPT TIHOAGYNON
NG NAEKTPIKNG EVEPYELNG Kl OGO HEYOADTEPN €IVOL 1) TIUY ALTH TOGO UEYOADTEPT Elvar M
amoddoon G emévovong pe ™ Povpavia, tn Bovdyapio kot tnv AABavia vo Katéxovv Tig
TPEIS TPMOTES OIS otV Katdtaly). Znueuwvetat, 0Tt yuo T MoAdafio 6mov dev vpicTtotan
€W0KO TWWOAOY0, M €mévovor kpivetor un ovueépovca pe 1o ogiktn IRR va elvar
OPVNTIKOC.

Ev ovvegela, mpaypatomomnke avdivon evowcOnoioc, pe petafintés tic €ENG
TOPAUETPOVG: TIUT TOANONG TNG TopoyOUeVNns niextpikng evépyetag (feed — in — tariff),
PGk TIUT CUVTEAEGTMOV EKTOUTNG KOL T TOANCNG TOV SIKOUMUATOV EKTOUTMV aepimV
tov Ogppoknmiov (CERS/ERUS). Amd tn peAétn tov omotelecpdtov mposkvye OtL M
EMOPOOTN AVTAOV TOV OAANYDOV OTNV TEMKN KOTATOEN TOV YOPpDV O& HeETABAAAEL TN BEon
NV omoia aVTEC Katalappdvouy.

Téhog, omueidverar, 0Tt Ady® TOv TANOOVG TV TOPUUETPOV TOL TPOYPAUMUOTOS
RETScreen, vmdpyet n ovvatotnta, HeTOPAAAOVTOC OPKETEC POPEC TO OEOOUEVA, VO

emrevyOel n PertioTonoinom tov eEetaldpevon Epyov.
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IHAPAPTHMA

RETScreen® Energy Model - Small Hydro Project

nts:

| Training & Support

Site Conditions Estimate Notes/Range
Project name Small Hydro See Online Manual
Project location ALBANIA
Latitude of project location °N -90.00 to 90.00
Longitude of project location °E -180.00 to 180.00
Gross head m 200,00
Maximum tailwater effect m 5,00
Residual flow m3/s 0,05 ==) Complete Hydrology & Load sheet
Firm flow m3/s 1,56

System Characteristics Estimate Notes/Range
Grid type - Central-grid
Design flow s
Turbine type - Francis ==) Complete Equipment Data sheet
Number of turbines turbine 1
Turbine peak efficiency % 92,3%

Turbine efficiency at design flow % 89,2%

Maximum hydraulic losses % 5% 2% to 7%
Generator efficiency % 95% 93% to 97%
Transformer losses % 1% 1% to 2%
Parasitic electricity losses % 2% 1% to 3%
Annual downtime losses % 4% 2% to 7%

Small hydro plant capacity

Small hydro plant firm capacity
Available flow adjustment factor
Small hydro plant capacity factor
Renewable energy delivered

kW 3.829
3,829
kW 2.522
:
% 78%
MWh 26.223
94.403

Flow-Duration and Power Curves
—#— Available Flow —&— Flow Used

40% to 95%

—=®— Available Power

35,000 4.500
30,000 I 4.000
I 3.500
25,000
> I 3.000 ’;‘
T <
£ 20,000 4 + 2.500 5
2 3
T 15,000 I 2.000 g
I 1.500
10,000 A
I 1.000
5,000 - ) ) . | 500
0,000 0
0 10 20 30 40 50 60 70 80 90 100
Percent Time Flow Equalled or Exceeded (%)
Complete Cost Analysis sheet
Version 3.2 © Minister of Natural Resources Canada 1997 - 2006. NRCan/CETC - Varennes

Annual Energy Production Estimate Notes/Range
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RETScreen® Hydrology Analysis and Load Calculation - Small Hydro Project

Hydrology Analysis
Project type
Hydrology method

Hydrology Parameters

Estimate
User-defined

Notes/Range

Residual flow m3/s 0,05
Percent time firm flow available % 95% 90% to 100%
Firm flow m3/s 1,56
Flow-Duration Curve Data
Time Flow
Flow-Duration Curve
(%) (m?¥s)
0% | 33,00 8500
5% 14,50
10% 6,20 30,00 1
15% 3,00
20% 2,70
25% 2,60 25,00 4
30% 2,55
35% 2,30 E 20,00
40% 2,10 3
45% 1,90 z
50% 1,80 o 15004
55% 1,75
60% 1,73 10,00
65% 1,70
70% 1,67
75% 1,65 5,00
80% 1,64
85% 1,63
90% 162 000 ‘ ‘
95% 1:61 0 10 20 30 . 40 50 60 70 80 90 100
100% 1.60 Percent Time Flow Equalled or Exceeded (%)
Load Characteristics Estimate Notes/Range
Grid type
Return to
Energy Model sheet
Version 3.2 © Minister of Natural Resources Canada 1997 - 2006. NRCan/CETC - Varennes
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RETScreen® Equipment Data - Small Hydro Project

Small Hydro Turbine Characteristics Estimate Notes/Range
Gross head m 200,00
Design flow m3/s 2,500
Turbine type - Francis See Product Database
Turbine efficiency curve data source - Standard
Number of turbines turbine 1
Small hydro turbine manufacturer ABC Ltd.
Small hydro turbine model model XYZ
Turbine manufacture/design coefficient - 4,5 2.8 10 6.1; Default = 4.5
Efficiency adjustment % 0% -5% to 5%
Turbine peak efficiency % 92,3%
Flow at peak efficiency md3/s 2,0
Turbine efficiency at design flow % 89,2%
Turbine Efficiency Curve Data
Flow Turbine Turbines Combined . .
efficiency running  turbine Efficiency Curve - 1 Turbine(s)
(%) # efficiency 100
0% 0,00 0 0,00 ’
5% 0,00 1 0,00 0.90
10% 0,16 1 0,16
15% 0,31 1 0,31 0,80
20% 0,45 1 0,45
25% 0,56 1 0,56 0,70
30% 0,65 1 0,65
35% 0,73 1 0,73 .. 0.60
40% 0,79 1 0,79 §
45% 0,83 1 0,83 ‘G 0,50
50% 0,87 1 0,87 i
55% 0,89 1 0,89 0.40
60% 0,91 1 0,91
65% 0,92 1 0,92 0.30
70% 0,92 1 0,92 0.20
75% 0,92 1 0,92 '
80% 0,92 1 0,92 0,10
85% 0,92 1 0,92
90% 0,91 1 0,91 LY T
95% 0,90 1 0,90 10 20 30 40 5 60 70 8 90 100
100% 0,89 1 0,89 Percent of Rated Flow (%)
Return to
Energy Model sheet
Version 3.2 © Minister of Natural Resources Canada 1997 - 2006. NRCan/CETC - Varennes
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Costing method:

Input Parameters

Currency: Euro symbol

Cost references:
Formula Costing Method Notes/Range

Project country Enter name
Local vs. Canadian equipment costs ratio - 0,80
Local vs. Canadian fuel costs ratio - 1,00
Local vs. Canadian labour costs ratio - 0,80
Equipment manufacture cost coefficient - 1,00 0.50 to 1.00
Exchange rate €/CAD 1,60
Cold climate? yes/no No
Number of turbines turbine 1
Flow per turbine m3/s 25
Approx. turbine runner diameter (per unit) m 0,7
Project classification:
Suggested classification - Mini
Selected classification - Small
Existing dam? yes/no No
New dam crest length m
Rock at dam site? yes/no No
Maximum hydraulic losses % 5%
Intake and miscellaneous losses % 1% 1% to 5%
Access road required? yes/no Yes
Length km 5,0
Tote road only? yes/no Yes
Difficulty of terrain - 3,0 1.0t06.0
Tunnel required? yes/no No
Canal required? yes/no No
Penstock required? yes/no No
Distance to borrow pits km 3,0
Transmission line
Length km 10,0
Difficulty of terrain - 1,0 1.0t0 2.0
Voltage kv 44,0
Interest rate % 5,0%
Cost Adjustment Amount
Initial Costs (Formula Method) (local currency) Factor (local currency) Relative Costs
Feasibility Study € 318.400 1,00 € 318.400 3,1%
Development € 342.400 1,00 € 342.400 3,3%
Land rights € - 0,0%
Development Sub-total: € 342.400 3,3%
Engineering € 555.200 € 555.200 5,4%
Energy Equipment € 1.864.000 € 1.864.000 18,1%
Balance of Plant
Access road € 342.400 1,00 € 342.400 3,3%
Transmission line € 556.800 1,00 € 556.800 5,4%
Substation and transformer € 124.800 1,00 € 124.800 1,2%
Penstock € - 1,00 € - 0,0%
Canal € - 1,00 € - 0,0%
Tunnel € - 1,00 € - 0,0%
Civil works (other) € 5.112.000 1,00 € 5.112.000 49,8%
Balance of Plant Sub-total: € 6.136.000 € 6.136.000 59,7%
Miscellaneous € 1.057.600 1,00 € 1.057.600 10,3%
GHG baseline study and MP! [ Cost [€ = € - 0,0%
GHG validation and registration | Cost | € = € - 0,0%
Miscellaneous Sub-total: € 1.057.600 10,3%
Initial Costs - Total (Formula Method) € 10.273.600 € 10.273.600 100,0%

Annual Costs (Credits) Quantity Unit Cost Relative Costs  Quantity Range Unit Cost Range
0o&M

Land lease project 1 € -1 € - - -
Property taxes % 0,0% € 10.273.600 € - - -
Water rental kw 3.829 € -l€ - - -
Insurance premium % 0,40% € 10.273.600 € 41.094 - -
Transmission line maintenance % 5,0% € 681.600 € 34.080 - -
Spare parts % 0,50% € 10.273.600 € 51.368 - -
O&M labour p-yr 2,00 € 35.000 | € 70.000 - -
GHG monitoring and verification project 0 € -1 € - - -
Travel and accommodation p-trip 6 € 1.000 | € 6.000 - -
General and administrative % 10% € 202.542 € 20.254 - -
Other - 0&M [ Cost 0 € -le - - -
Contingencies % 10% € 222.797 € 22.280 - -

Annual Costs - Total € 245.076 100,0%
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ETScreen® Greenhouse Gas (GHG) Emission Reduction Analysis - Small Hydro Project

se GHG analysis sheet? Yes Type of analysis:| User-defined
stential CDM project? Yes Use simplified baseline methods?

hckground Information

Project Information
Project name Small Hydro Project capacity 2,52 MW
Project location ALBANIA Grid type Central-grid

hse Case Electricity System (Baseline)

Fuel type GHG emission T&D Base case GHG
factor losses emission factor
(tCO2/MWh) (%) (tco /MWh)

Electricity system
[Diesel (#2 oil) | 0,312 [ 8,0% | 0,339

Does baseline change during project life?

oposed Case Electricity System (Small Hydro Project)

Fuel type Proposed case T&D
GHG emission losses
factor
(tCO2/MWh) (%)

Electricity system
Small hydro | 0,000 | 8,0% |

HG Emission Reduction Summary

Base case Proposed case End-use Gross annual GHG credits Net annual
GHG emission  GHG emission annual energy GHG emission transaction GHG emission
factor factor delivered reduction fee reduction
[ (co2mwh) | (tco2/imwh) | (MWh) (tcoz) (%) (tcon)
Electricity system 0,339 0,000 24.125 8.182 | 0,0% | 8.182

Complete Financial Summary sheet

'rsion 3.2 © United Nations Environment Programme & Minister of Natural Resources Canada 2000 - 2006. UNEP/DTIE and NRCan/CETC - Varennes
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RETScreen® Financial Summary - Small Hydro Project

Annual Energy Balance
Year Pre-tax After-tax Cumulative
Project name Small Hydro # €
Project location ALBANIA 0 (4.109.440) (4.109.440) (4.109.440)|
Renewable energy delivered Mwh 26.223  Net GHG reduction teoalyr 8.182 1 1.223.104 1.223.104 (2.886.336)
Excess RE available Mwh - 2 1.215.531 1.215.531 (1.670.805)
Firm RE capacity kw 2522  Net GHG emission reduction - 21 yrs teoz 171.814 3 1.207.731 1.207.731 (463.075)|
Grid type Central-grid__Net GHG emission reduction - 30 yrs teop 245.448 4 1.199.697 1.199.697 736.622
5 1.191.422 1.191.422 1.928.044
Financial Parameters 6 1.182.898 1.182.898 3.110.942
7 1.174.119 1.174.119 4.285.061
Avoided cost of energy €/kWh Debt ratio % 8 1.165.077 1.165.077 5.450.138
RE production credit ekwh [ -] Debtinterest rate % 9 1.155.763 1.155.763 6.605.902
Debt term yr 10 1.146.170 1.146.170 7.752.072
11 1.136.289 1.136.289 8.888.361
GHG emission reduction credit Income tax analysis? yes/no No| 12 1.126.112 1.126.112 10.014.473
GHG reduction credit duration 13 1.115.629 1.115.629 11.130.103
GHG credit escalation rate 14 1.104.832 1.104.832 12.234.935
15 1.093.711 1.093.711 13.328.647
Avoided cost of capacity 16 1.082.257 1.082.257 14.410.903
Energy cost escalation rate 17 1.070.458 1.070.458 15.481.362
Inflation 18 1.058.306 1.058.306 16.539.668
Discount rate 19 1.045.789 1.045.789 17.585.458
Project life 20 671.675 671.675 18.257.133
21 1.019.618 1.019.618 19.276.751
22 842309 842309 20119.059
23 828.221 828.221 20.947.280
Initial Costs Annual Costs and Debt 24 813.711 813.711 21.760.991
Feasibility study 3,1% € 318.400 0&M € 245.076 25 798.765 798.765 22.559.756
Development 3.3% € 342.400 26 783.371 783.371 23.343.126
Engineering 5,4% € 555.200 Debt payments - 30 yrs € 248.374 27 767.515 767.515 24.110.641
Energy equipment 18,1% € 1.864.000  Annual Costs and Debt - Total € 493.450 28 751.183 751.183 24.861.825
Balance of plant 59,7% € 6.136.000 29 734.362 734.362 25.596.186
Miscellaneous 10,3% € 1.057.600  Annual Savings or Income 30 4.357.929 4.357.929 29.954.116
Initial Costs - Total 100,0% € 10.273.600 Energy savings/income € 1.560.274
Capacity savings/income € -
Incentives/Grants €
GHG reduction income - 21 yrs € 163.632
Annual Savings - Total € 1.723.906
Periodic Costs (Credits)
Turbine overhaul € 200.000  Schedule yr # 20
€ -
€ -
End of project life - Credit € (1.500.000) _Schedule yr # 30
Calculate energy production cost? yes/no No|
Pre-tax IRR and ROI % 29,0%
After-tax IRR and ROI % 29,0% Calculate GHG reduction cost? yes/no No|
Simple Payback yr 49
YYear-to-positive cash flow yr 3,4  Project equity € 7.191.520
Net Present Value - NPV € 5.202.094  Project debt € 3.082.080
Annual Life Cycle Savings € 645.807  Debt payments €lyr 248.374
Benefit-Cost (B-C) ratio - 1,72  Debt service coverage - 5,92

Version 3.2

© Minister of Natural Resources Canada 1997 - 2006.

NRCan/CETC - Varennes
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Cumulative Cash Flows Graph

Renewable energy delivered (MWh/yr): 26.223

35.000.000

Small Hydro Project Cumulative Cash Flows
Small Hydro, ALBANIA

Total Initial Costs € 10.273.600

Net average GHG reduction (tco,/yr): 8.182

30.000.000

25.000.000

20.000.000

15.000.000

10.000.000

Cumulative Cash Flows (€)

5.000.000

(5.000.000)

8 9 10 11 12 13 14 15 16 17 18 19 20 2

1 22

23 24 25 26 27 28 29 3D

(10.000.000)

IRR and ROI: 29%

Years

Year-to-positive cash flow: 3,4 yr

Net Present Value: € 5.202.094

Version 3.2

© Minister of Natural Resources Canada 1997 - 2006.

NRCan/CETC - Varennes
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RETScreen® Financial Summary - Small Hydro Project

Annual Energy Balance

Yearly Cash Flows

Year Pre-tax After-tax Cumulative
Project name Small Hydro # €
Project location ALBANIA 0 (7.191.520) (7.191.520) (7.191.520)|
Renewable energy delivered Mwh 26.223  Net GHG reduction teoalyr 8.182 1 1.223.104 1.223.104 (5.968.416)
Excess RE available Mwh - 2 1.215.531 1.215.531 (4.752.885)
Firm RE capacity kw 2522  Net GHG emission reduction - 21 yrs teoz 171.814 3 1.207.731 1.207.731 (3.545.155)
Grid type Central-grid__Net GHG emission reduction - 30 yrs teop 245.448 4 1.199.697 1.199.697 (2.345.458)
5 1.191.422 1.191.422 (1.154.036),
Financial Parameters 6 1.182.898 1.182.898 28.862
7 1.174.119 1.174.119 1.202.981
Avoided cost of energy €/kWh Debt ratio % 8 1.165.077 1.165.077 2.368.058
RE production credit ekwh [ -] Debtinterest rate % 9 1.155.763 1.155.763 3.523.822
Debt term yr 10 1.146.170 1.146.170 4.669.992
11 1.136.289 1.136.289 5.806.281
GHG emission reduction credit Income tax analysis? yes/no No| 12 1.126.112 1.126.112 6.932.393
GHG reduction credit duration 13 1.115.629 1.115.629 8.048.023
GHG credit escalation rate 14 1.104.832 1.104.832 9.152.855
15 1.093.711 1.093.711 10.246.567
Avoided cost of capacity 16 1.082.257 1.082.257 11.328.823
Energy cost escalation rate 17 1.070.458 1.070.458 12.399.282
Inflation 18 1.058.306 1.058.306 13.457.588
Discount rate 19 1.045.789 1.045.789 14.503.378
Project life 20 671.675 671.675 15.175.053
21 1.019.618 1.019.618 16.194.671
22 842309 842309 17.036.979
23 828.221 828.221 17.865.200
Initial Costs Annual Costs and Debt 24 813.711 813.711 18.678.911
Feasibility study 3,1% € 318.400 0&M € 245.076 25 798.765 798.765 19.477.676
Development 3.3% € 342.400 26 783.371 783.371 20.261.046
Engineering 5,4% € 555.200 Debt payments - 30 yrs € 248.374 27 767.515 767.515 21.028.561
Energy equipment 18,1% € 1.864.000  Annual Costs and Debt - Total € 493.450 28 751.183 751.183 21.779.745
Balance of plant 59,7% € 6.136.000 29 734.362 734.362 22.514.106
Miscellaneous 10,3% € 1.057.600 _  Annual Savings or Income 30 4.357.929 4.357.929 26.872.036
Initial Costs - Total 100,0% € 10.273.600 Energy savings/income € 1.560.274
Capacity savings/income € -
Incentives/Grants € I:l
GHG reduction income - 21 yrs € 163.632
Annual Savings - Total € 1.723.906
Periodic Costs (Credits)
Turbine overhaul € 200.000  Schedule yr # 20
€ -
€ -
End of project life - Credit € (1.500.000) _Schedule yr # 30
Calculate energy production cost? yes/no No|
Pre-tax IRR and ROI % 16,1%
After-tax IRR and ROI % 16,1% Calculate GHG reduction cost? yes/no No|
Simple Payback yr 6,9
YYear-to-positive cash flow yr 6,0  Project equity € 7.191.520
Net Present Value - NPV € 2.120.014  Project debt € 3.082.080
Annual Life Cycle Savings € 263.186  Debt payments €lyr 248.374
Benefit-Cost (B-C) ratio - 1,29  Debt service coverage - 5,92

Version 3.2

© Minister of Natural Resources Canada 1997 - 2006.
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Cumulative Cash Flows Graph

Renewable energy delivered (MWh/yr): 26.223

30.000.000

Small Hydro Project Cumulative Cash Flows
Small Hydro, ALBANIA

Total Initial Costs € 10.273.600

Net average GHG reduction (tco,/yr): 8.182
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IRR and ROI: 16,1%

Years

Year-to-positive cash flow: 6 yr

Net Present Value: € 2.120.014

Version 3.2

© Minister of Natural Resources Canada 1997 - 2006.

RETScreen® Greenhouse Gas (GHG) Emission Reduction Analysis - Small Hydro Project

Use GHG analysis sheet?

Version 3.2

© United Nations Environment Programme & Minister of Natural Resources Canada 2000 - 2006.

NRCan/CETC - Varennes

Complete Financial Summary sheet

UNEP/DTIE and NRCan/CETC - Varennes
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RETScreen® Financial Summary - Small Hydro Project

Annual Energy Balance
Year Pre-tax After-tax Cumulative
Project name Small Hydro # €
Project location ALBANIA 0 (7.191.520) (7.191.520) (7.191.520)|
Renewable energy delivered MWh 26.223 1 1.059.472 1.059.472 (6.132.048)
Excess RE available Mwh - 2 1.051.899 1.051.899 (5.080.150)
Firm RE capacity kw 2522 3 1.044.099 1.044.099 (4.036.051)
Grid type Central-grid 4 1.036.065 1.036.065 (2.999.986)
5 1.027.790 1.027.790 (1.972.197),
Financial Parameters 6 1.019.266 1.019.266 (952.930)|
7 1.010.487 1.010.487 57.557
Avoided cost of energy €/kWh Debt ratio % 8 1.001.445 1.001.445 1.059.002
RE production credit ekwh [ -] Debtinterest rate % 9 992,131 992,131 2051133
Debt term yr 10 982.538 982.538 3.033.671
11 972.657 972.657 4.006.328
Income tax analysis? yes/no No| 12 962.480 962.480 4.968.808
13 951.997 951.997 5.920.806
14 941.200 941.200 6.862.006
15 930.079 930.079 7.792.085
Avoided cost of capacity €/KW-yr - 16 918.625 918.625 8.710.710
Energy cost escalation rate % 17 906.826 906.826 9.617.536
Inflation % 3,0%) 18 894.674 894.674 10.512.210
Discount rate % 12,0%) 19 882.157 882.157 11.394.368
Project life yr 30 20 508.043 508.043 11.902.411
21 855.986 855.986 12.758.397
22 842309 842309 13.600.705
23 828.221 828.221 14.428.926
Initial Costs Annual Costs and Debt 24 813.711 813.711 15.242.637
Feasibility study 3,1% € 318.400 0&M € 245.076 25 798.765 798.765 16.041.402
Development 3.3% € 342.400 26 783.371 783.371 16.824.773
Engineering 5,4% € 555.200 Debt payments - 30 yrs € 248.374 27 767.515 767.515 17.592.287
Energy equipment 18,1% € 1.864.000  Annual Costs and Debt - Total € 493.450 28 751.183 751.183 18.343.471
Balance of plant 59,7% € 6.136.000 29 734.362 734.362 19.077.833
Miscellaneous 10,3% € 1.057.600  Annual Savings or Income 30 4.357.929 4.357.929 23.435.762
Initial Costs - Total 100,0% € 10.273.600 Energy savings/income € 1.560.274
Capacity savings/income € -
Incentives/Grants € I:l
Annual Savings - Total € 1.560.274
Periodic Costs (Credits)
Turbine overhaul € 200.000  Schedule yr # 20
€ -
€ -
End of project life - Credit € (1.500.000) _Schedule yr # 30
Calculate energy production cost? yes/no No|
Pre-tax IRR and ROI % 13,7%
After-tax IRR and ROI % 13,7%
Simple Payback yr 7.8
YYear-to-positive cash flow yr 6,9  Project equity € 7.191.520
Net Present Value - NPV € 882.627  Project debt € 3.082.080
Annual Life Cycle Savings € 109.573  Debt payments €lyr 248.374
Benefit-Cost (B-C) ratio - 1,12  Debt service coverage - 5,27

Version 3.2

© Minister of Natural Resources Canada 1997 - 2006.
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Cumulative Cash Flows Graph

Small Hydro Project Cumulative Cash Flows
Small Hydro, ALBANIA
Renewable energy delivered (MWh/yr): 26.223 Total Initial Costs € 10.273.600
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IRR and ROI: 13,7% Year-to-positive cash flow: 6,9 yr Net Present Value: € 882.627
Version 3.2 © Minister of Natural Resources Canada 1997 - 2006. NRCan/CETC - Varennes
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RETScreen® Energy Model - Small Hydro Project

nits:

| Training & Support

Site Conditions Estimate Notes/Range

Project name

Project location

Latitude of project location
Longitude of project location
Gross head

Maximum tailwater effect
Residual flow

Firm flow

Small Hydro
BULGARIA
°N
°E
m 200,00
m 5,00
m3/s 0,05
md/s 1,56

See Online Manual

-90.00 to 90.00
-180.00 to 180.00

==) Complete Hydrology & Load sheet

System Characteristics Estimate Notes/Range

Flow-Duration and Power Curves
—&— Available Flow ——Flow Used

Grid type - Central-grid
Design flow md3/s
Turbine type - Francis ==) Complete Equipment Data sheet
Number of turbines turbine 1
Turbine peak efficiency % 92,3%
Turbine efficiency at design flow % 89,2%
Maximum hydraulic losses % 5% 2% to 7%
Generator efficiency % 95% 93% to 97%
Transformer losses % 1% 1% to 2%
Parasitic electricity losses % 2% 1% to 3%
Annual downtime losses % 4% 2% to 7%
Annual Energy Production Estimate Notes/Range

Small hydro plant capacity kW 3.829

3,829
Small hydro plant firm capacity kW 2.522
Available flow adjustment factor -
Small hydro plant capacity factor % 78% 40% to 95%
Renewable energy delivered MWh 26.223

94.403

—=&— Available Power

35,000 4.500
30,000 [ 4-000
I 3.500
25,000 -
E I 3.000 E
£ 20,000 t 2500 o
2 :
T 15,000 - [ 2000 @
I 1.500
10,000 -
I 1.000
5,000 - o . | 500
0,000 T T T T T T T T T T T T T T T T T T T 0
0 10 20 30 40 50 60 70 80 90 100
Percent Time Flow Equalled or Exceeded (%)
Complete Cost Analysis sheet
Version 3.2 © Minister of Natural Resources Canada 1997 - 2006. NRCan/CETC - Varennes
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RETScreen® Hydrology Analysis and Load Calculation - Small Hydro Project

Hydrology Analysis
Project type
Hydrology method

Hydrology Parameters

Estimate
User-defined

Notes/Range

Residual flow m3/s 0,05
Percent time firm flow available % 95% 90% to 100%
Firm flow m3/s 1,56
Flow-Duration Curve Data
Time Flow
Flow-Duration Curve
(%) (m3/s)
0% | 33,00 35,00
5% 14,50
10% 6,20 30,00 |
15% 3,00
20% 2,70
25% 2,60 25,00
30% 2,55
35% 2,30 E 20,00
40% 2,10 3
45% 1,90 z
50% 1,80 o 15,00 1
55% 1,75
60% 1,73 10,00
65% 1,70
70% 1,67
75% 1,65 5,00
80% 1,64
85% 1,63
90% 162 000 ‘ ‘
95% 1:61 0 10 20 30 . 40 50 60 70 80 90 100
100% 1.60 Percent Time Flow Equalled or Exceeded (%)
Load Characteristics Estimate Notes/Range
Grid type
Return to
Energy Model sheet
Version 3.2 © Minister of Natural Resources Canada 1997 - 2006. NRCan/CETC - Varennes
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RETScreen® Equipment Data - Small Hydro Project

Small Hydro Turbine Characteristics Estimate Notes/Range
Gross head m 200,00
Design flow m3/s 2,500
Turbine type - Francis See Product Database
Turbine efficiency curve data source - Standard
Number of turbines turbine 1
Small hydro turbine manufacturer ABC Ltd.
Small hydro turbine model model XYZ
Turbine manufacture/design coefficient - 4,5 2.8 10 6.1; Default = 4.5
Efficiency adjustment % 0% -5% to 5%
Turbine peak efficiency % 92,3%
Flow at peak efficiency md3/s 2,0
Turbine efficiency at design flow % 89,2%
Turbine Efficiency Curve Data
Flow Turbine Turbines Combined . .
efficiency running  turbine Efficiency Curve - 1 Turbine(s)
(%) # efficiency 100
0% 0,00 0 0,00 !
5% 0,00 1 0,00 0.90
10% 0,16 1 0,16
15% 0,31 1 0,31 0,80
20% 0,45 1 0,45
25% 0,56 1 0,56 0,70
30% 0,65 1 0,65
35% 0,73 1 0,73 .. 0.60
40% 0,79 1 0,79 §
45% 0,83 1 0,83 ‘5 0,50
50% 0,87 1 0,87 &
55% 0,89 1 0,89 0.40
60% 0,91 1 0,91
65% 0,92 1 0,92 0.30
70% 0,92 1 0,92 0.20
75% 0,92 1 0,92 '
80% 0,92 1 0,92 0,10
85% 0,92 1 0,92
90% 0,91 1 0,91 LY T
95% 0,90 1 0,90 10 20 30 40 5 60 70 8 90 100
100% 0,89 1 0,89 Percent of Rated Flow (%)
Return to
Energy Model sheet
Version 3.2 © Minister of Natural Resources Canada 1997 - 2006. NRCan/CETC - Varennes
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RETScreen® Cost Analysis - Small Hydro Project
Costing method:

Currency: Euro symbol

Cost references: None

Input Parameters
Project country Enter name
Local vs. Canadian equipment costs ratio - 0,80
Local vs. Canadian fuel costs ratio - 1,00
Local vs. Canadian labour costs ratio - 0,80
Equipment manufacture cost coefficient - 1,00 0.50 to 1.00
Exchange rate €/CAD 1,60
Cold climate? yes/no No
Number of turbines turbine 1
Flow per turbine m3/s 25
Approx. turbine runner diameter (per unit) m 0,7
Project classification:
Suggested classification - Mini
Selected classification - Small
Existing dam? yes/no No
New dam crest length m
Rock at dam site? yes/no No
Maximum hydraulic losses % 5%
Intake and miscellaneous losses % 1% 1% to 5%
Access road required? yes/no Yes
Length km 5,0
Tote road only? yes/no Yes
Difficulty of terrain - 3,0 1.0t0 6.0
Tunnel required? yes/no No
Canal required? yes/no No
Penstock required? yes/no No
Distance to borrow pits km 3,0
Transmission line
Length km 10,0
Difficulty of terrain - 1,0 1.0t02.0
Voltage kv 44,0
Interest rate % 5,0%
Cost Adjustment Amount
Initial Costs (Formula Method) (local currency) Factor (local currency) Relative Costs
Feasibility Study € 318.400 1,00 € 318.400 3,1%
Development € 342.400 1,00 € 342.400 3,3%
Land rights € - 0,0%
Development Sub-total: € 342.400 3,3%
Engineering € 555.200 € 555.200 5,4%
Energy Equipment € 1.864.000 € 1.864.000 18,1%
Balance of Plant
Access road € 342.400 1,00 € 342.400 3,3%
Transmission line € 556.800 1,00 € 556.800 5,4%
Substation and transformer € 124.800 1,00 € 124.800 1,2%
Penstock € - 1,00 € - 0,0%
Canal € - 1,00 € - 0,0%
Tunnel € - 1,00 € - 0,0%
Civil works (other) € 5.112.000 1,00 € 5.112.000 49,8%
Balance of Plant Sub-total: € 6.136.000 € 6.136.000 59,7%
Miscellaneous € 1.057.600 1,00 € 1.057.600 10,3%
GHG baseline study and MP [ Cost [€ = € - 0,0%
|GHG validation and registration | Cost | € = € - 0,0%
Miscellaneous Sub-total: € 1.057.600 10,3%
Initial Costs - Total (Formula Method) € 10.273.600 € 10.273.600 100,0%
Annual Costs (Credits) Unit antity Unit Cost Amount Relative Costs Cost Range
0o&M
Land lease project 1 € -1 € - - -
Property taxes % | 0,0% € 10.273.600 € - - -
Water rental kW 3.829 € -1 € - - -
Insurance premium % 0,40% € 10.273.600 € 41.094 - -
Transmission line maintenance % 5,0% € 681.600 € 34.080 - -
Spare parts % 0,50% € 10.273.600 € 51.368 - -
O&M labour p-yr 2,00 € 35.000 | € 70.000 - -
GHG monitoring and verification project 0 € - € - - -
Travel and accommodation p-trip 6 € 1.000 | € 6.000 - -
General and administrative % 10% € 202,542 € 20.254 - -
Other - 0&M | Cost 0 € -Je - - -
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RETScreen® Greenhouse Gas (GHG) Emission Reduction Analysis - Small Hydro Project

Use GHG analysis sheet? Type of analysis:[ _User-defined
Potential CDM project? Use simplified baseline methods?| —~ No |

Background Information

Project Information
Project name Small Hydro Project capacity 2,52 MW
Project location BULGARIA Grid type Central-grid

Base Case Electricity System (Baseline)

Fuel type GHG emission T&D Base case GHG
factor losses emission factor
(tCO2/MWh) (%) (tcos/MWh)

Electricity system
[Diesel (#2 oil) | 0,614 | 8,0% | 0,667

Does baseline change during project life?

Proposed Case Electricity System (Small Hydro Project)

Fuel type Proposed case T&D
GHG emission losses
factor
(tCO2/MWh) (%)

Electricity system
Small hydro | 0,000 | 8,0% |

GHG Emission Reduction Summary

Base case Proposed case End-use Gross annual GHG credits Net annual
GHG emission GHG emission annual energy GHG emission transaction GHG emission
factor factor delivered reduction fee reduction
[ @cozimwh) T (cozimwh) | (MWh) (tcor) (%) (tcoy)
Electricity system 0,667 0,000 24.125 16.101 | 0,0% | 16.101

Complete Financial Summary sheet

Version 3.2 © United Nations Environment Programme & Minister of Natural Resources Canada 2000 - 2006. UNEP/DTIE and NRCan/CETC - Varennes
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RETScreen® Financial Summary - Small Hydro Project

Annual Energy Balance
Year Pre-tax After-tax Cumulative
Project name Small Hydro # €
Project location BULGARIA 0 (4.109.440) (4.109.440) (4.109.440)|
Renewable energy delivered Mwh 26.223  Net GHG reduction teoalyr 16.101 1 1.292.333 1.292.333 (2.817.107)
Excess RE available Mwh - 2 1.284.760 1.284.760 (1.532.348)
Firm RE capacity kw 2522  Net GHG emission reduction - 21 yrs teoz 338.121 3 1.276.960 1.276.960 (255.388)|
Grid type Central-grid__Net GHG emission reduction - 30 yrs teop 483.029 4 1.268.926 1.268.926 1.013.538
5 1.260.651 1.260.651 2.274.189
Financial Parameters 6 1.252.127 1.252.127 3.526.316
7 1.243.348 1.243.348 4.769.664
Avoided cost of energy €/kWh Debt ratio % 8 1.234.306 1.234.306 6.003.970
RE production credit ekwh [ -] Debtinterest rate % 9 1.224.992 1.224.992 7.228.962
Debt term yr 10 1.215.399 1.215.399 8.444.362
1 1.205.518 1.205.518 9.649.880
GHG emission reduction credit Income tax analysis? yes/no No| 12 1.195.341 1.195.341 10.845.221
GHG reduction credit duration 13 1.184.858 1.184.858 12.030.079
GHG credit escalation rate 14 1.174.061 1.174.061 13.204.141
15 1.162.940 1.162.940 14.367.081
Avoided cost of capacity 16 1.151.486 1.151.486 15.518.567
Energy cost escalation rate 17 1.139.687 1.139.687 16.658.254
Inflation 18 1.127.535 1.127.535 17.785.789
Discount rate 19 1.115.018 1.115.018 18.900.808
Project life 20 740.904 740.904 19.641.712
21 1.088.847 1.088.847 20.730.559
22 753.150 753150 21483709
23 739.062 739.062 22.222.771
Initial Costs Annual Costs and Debt 24 724.552 724.552 22.947.323
Feasibility study 3,1% € 318.400 0&M € 245.076 25 709.606 709.606 23.656.930
Development 3.3% € 342.400 26 694.212 694.212 24.351.142
Engineering 5,4% € 555.200 Debt payments - 30 yrs € 248.374 27 678.356 678.356 25.029.498
Energy equipment 18,1% € 1.864.000  Annual Costs and Debt - Total € 493.450 28 662.025 662.025 25.691.523
Balance of plant 59,7% € 6.136.000 29 645.203 645.203 26.336.727
Miscellaneous 10,3% € 1.057.600  Annual Savings or Income 30 4.268.771 4.268.771 30.605.497
Initial Costs - Total 100,0% € 10.273.600 Energy savings/income € 1.471.115
Capacity savings/income € -
Incentives/Grants €
GHG reduction income - 21 yrs € 322.020
Annual Savings - Total € 1.793.135
Periodic Costs (Credits)
Turbine overhaul € 200.000  Schedule yr # 20
€ -
€ -
End of project life - Credit € (1.500.000) _Schedule yr # 30
Calculate energy production cost? yes/no No|
Pre-tax IRR and ROI % 30,7%
After-tax IRR and ROI % 30,7% Calculate GHG reduction cost? yes/no No|
Simple Payback yr 46
YYear-to-positive cash flow yr 3,2  Project equity € 7.191.520
Net Present Value - NPV € 5.681.632  Project debt € 3.082.080
Annual Life Cycle Savings € 705.339  Debt payments €lyr 248.374
Benefit-Cost (B-C) ratio - 1,79  Debt service coverage - 6,20

Version 3.2

© Minister of Natural Resources Canada 1997 - 2006.
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RETScreen® Financial Summary - Small Hydro Project

Annual Energy Balance
Year Pre-tax After-tax Cumulative
Project name Small Hydro # €
Project location BULGARIA 0 (7.191.520) (7.191.520) (7.191.520)|
Renewable energy delivered Mwh 26.223  Net GHG reduction teoalyr 16.101 1 1.292.333 1.292.333 (5.899.187)
Excess RE available Mwh - 2 1.284.760 1.284.760 (4.614.428)
Firm RE capacity kw 2522  Net GHG emission reduction - 21 yrs teoz 338.121 3 1.276.960 1.276.960 (3.337.468)
Grid type Central-grid__Net GHG emission reduction - 30 yrs teop 483.029 4 1.268.926 1.268.926 (2.068.542)
5 1.260.651 1.260.651 (807.891)
Financial Parameters 6 1.252.127 1.252.127 444.236
7 1.243.348 1.243.348 1.687.584
Avoided cost of energy €/kWh Debt ratio % 8 1.234.306 1.234.306 2.921.890
RE production credit ekwh [ -] Debtinterest rate % 9 1.224.992 1.224.992 4.146.882
Debt term yr 10 1.215.399 1.215.399 5.362.282
1 1.205.518 1.205.518 6.567.800
GHG emission reduction credit Income tax analysis? yes/no No| 12 1.195.341 1.195.341 7.763.141
GHG reduction credit duration 13 1.184.858 1.184.858 8.947.999
GHG credit escalation rate 14 1.174.061 1.174.061 10.122.061
15 1.162.940 1.162.940 11.285.001
Avoided cost of capacity 16 1.151.486 1.151.486 12.436.487
Energy cost escalation rate 17 1.139.687 1.139.687 13.576.174
Inflation 18 1.127.535 1.127.535 14.703.709
Discount rate 19 1.115.018 1.115.018 15.818.728
Project life 20 740.904 740.904 16.559.632
21 1.088.847 1.088.847 17.648.479
22 753.150 753150 18.401629
23 739.062 739.062 19.140.691
Initial Costs Annual Costs and Debt 24 724.552 724.552 19.865.243
Feasibility study 3,1% € 318.400 0&M € 245.076 25 709.606 709.606 20.574.850
Development 3.3% € 342.400 26 694.212 694.212 21.269.062
Engineering 5,4% € 555.200 Debt payments - 30 yrs € 248.374 27 678.356 678.356 21.947.418
Energy equipment 18,1% € 1.864.000  Annual Costs and Debt - Total € 493.450 28 662.025 662.025 22.609.443
Balance of plant 59,7% € 6.136.000 29 645.203 645.203 23.254.647
Miscellaneous 10,3% € 1.057.600  Annual Savings or Income 30 4.268.771 4.268.771 27.523.417
Initial Costs - Total 100,0% € 10.273.600 Energy savings/income € 1.471.115
Capacity savings/income € -
Incentives/Grants € I:l
GHG reduction income - 21 yrs € 322.020
Annual Savings - Total € 1.793.135
Periodic Costs (Credits)
Turbine overhaul € 200.000  Schedule yr # 20
€ -
€ -
End of project life - Credit € (1.500.000) _Schedule yr # 30
Calculate energy production cost? yes/no No|
Pre-tax IRR and ROI % 17,0%
After-tax IRR and ROI % 17,0% Calculate GHG reduction cost? yes/no No|
Simple Payback yr 6,6
YYear-to-positive cash flow yr 56  Project equity € 7.191.520
Net Present Value - NPV € 2.599.552  Project debt € 3.082.080
Annual Life Cycle Savings € 322.718 Debt payments €lyr 248.374
Benefit-Cost (B-C) ratio - 1,36  Debt service coverage - 6,20
Version 3.2 © Minister of Natural Resources Canada 1997 - 2006. NRCan/CETC - Varennes

RETScreen® Greenhouse Gas (GHG) Emission Reduction Analysis - Small Hydro Project

Use GHG analysis sheet?

Version 3.2

© United Nations Environment Programme & Minister of Natural Resources Canada 2000 - 2006.

Complete Financial Summary sheet

UNEP/DTIE and NRCan/CETC - Varennes
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RETScreen® Financial Summary - Small

Hydro Project

Annual Energy Balance

Project name Small Hydro
Project location BULGARIA
Renewable energy delivered MWh 26.223
Excess RE available MwWh -
Firm RE capacity kw 2522
Grid type Central-grid

Financial Parameters

€/kwh
€/kWh

Avoided cost of energy
RE production credit

Avoided cost of capacity €/KW-yr -
Energy cost escalation rate %

Inflation % 3,0%]
Discount rate % 12,0%)
Project life yr 30

0,0561
[ 1

Debt ratio %
Debt interest rate %
Debt term yr

Income tax analysis?

yes/no No|

Project Costs and Savings

Initial Costs Annual Costs and Debt
Feasibility study 3,1% € 318.400 0&M € 245.076
Development 3,3% € 342.400
Engineering 5,4% € 555.200 Debt payments - 30 yrs € 248.374
Energy equipment 18,1% € 1.864.000  Annual Costs and Debt - Total € 493.450
Balance of plant 59,7% € 6.136.000
Miscellaneous 10,3% € 1.057.600  Annual Savings or Income
Initial Costs - Total 100,0% € 10.273.600 Energy savings/income € 1.471.115
Capacity savings/income € -
Incentives/Grants € I:l
Annual Savings - Total € 1.471.115
Periodic Costs (Credits)
Turbine overhaul € 200.000  Schedule yr # 20
€ -
€ -
End of project life - Credit € (1.500.000) _Schedule yr # 30
Calculate energy production cost? yes/no No|
Pre-tax IRR and ROI % 12,3%
After-tax IRR and ROI % 12,3%
Simple Payback yr 84
YYear-to-positive cash flow yr 7,6  Project equity € 7.191.520
Net Present Value - NPV € 164.439  Project debt € 3.082.080
Annual Life Cycle Savings € 20.414 Debt payments €lyr 248.374
Benefit-Cost (B-C) ratio - 1,02  Debt service coverage - 4,91

Year Pre-tax After-tax Cumulative
# € €
0 (7.191520)  (7.191.520) _ (7.191.520)
1 970.313 970.313 (6.221.207)
2 962.740 962.740 (5.258.467)
3 954.940 954.940 (4.303.526)
4 946.906 946.906 (3.356.620)
5 938.631 938.631 (2.417.989)
6 930.108 930.108 (1.487.882)
7 921.329 921.329 (566.553)
8 912.286 912.286 345.734
9 902.973 902.973 1.248.706
10 893.380 893.380 2.142.086
11 883.499 883.499 3.025.585
12 873.321 873.321 3.898.906
13 862.839 862.839 4.761.745
14 852.042 852.042 5.613.787
15 840.921 840.921 6.454.708
16 829.466 829.466 7.284.174
17 817.668 817.668 8.101.842
18 805.516 805.516 8.907.357
19 792.999 792.999 9.700.356
20 418.884 418.884 10.119.241
21 766.828 766.828 10.886.068
22 753.150 753.150 11.639.218
23 739.062 739.062 12.378.281
24 724.552 724.552 13.102.833
25 709.606 709.606 13.812.439
26 694.212 694.212 14.506.651
27 678.356 678.356 15.185.008
28 662.025 662.025 15.847.032
29 645.203 645.203 16.492.236
30 4.268.771 4.268.771 20.761.007
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Cumulative Cash Flows Graph

Small Hydro Project Cumulative Cash Flows
Small Hydro, BULGARIA

Renewable energy delivered (MWh/yr): 26.223 Total Initial Costs € 10.273.600

25.000.000

20.000.000

15.000.000

10.000.000

Cumulative Cash Flows (€)

5.000.000

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 3

(5.000.000) 4

(10.000.000)

Years
IRR and ROI: 12,3% Year-to-positive cash flow: 7,6 yr Net Present Value: € 164.439
Version 3.2 © Minister of Natural Resources Canada 1997 - 2006. NRCan/CETC - Varennes

Xprotiva Kaioavtln 139



ATLM.X. Xvomuota Awayeipiong Evépyelag ko Ilpootaciag [Mepifairovtog

RETScreen® Energy Model - Small Hydro Project

nts:

| Training & Support

Site Conditions Estimate Notes/Range

Project name Small Hydro See Online Manual
Project location MOLDOVA
Latitude of project location °N -90.00 to 90.00
Longitude of project location °E -180.00 to 180.00
Gross head m 200,00
Maximum tailwater effect m 5,00
Residual flow md/s 0,05 ==) Complete Hydrology & Load sheet
Firm flow m3/s 1,56

System Characteristics Estimate Notes/Range
Grid type - Central-grid
Design flow s
Turbine type - Francis ==) Complete Equipment Data sheet
Number of turbines turbine 1
Turbine peak efficiency % 92,3%
Turbine efficiency at design flow % 89,2%
Maximum hydraulic losses % 5% 2% to 7%
Generator efficiency % 95% 93% to 97%
Transformer losses % 1% 1% to 2%
Parasitic electricity losses % 2% 1% to 3%
Annual downtime losses % 4% 2% to 7%

Small hydro plant capacity

Small hydro plant firm capacity
Available flow adjustment factor
Small hydro plant capacity factor
Renewable energy delivered

kW 3.829
3,829
kW 2.522
:
% 78%
MWh 26.223
94.403

Flow-Duration and Power Curves
—&— Available Flow = —&—Flow Used

40% to 95%

—=&— Available Power

35,000 4.500
30,000 1 I 4.000
I 3.500
25,000
& I 3.000 s
e =
T 20,000 1 : 2500 o
~ 3
2 3
T 15,000 I 2.000 g
I 1.500
10,000
I 1.000
5,000 | 500
— - - - -
0,000 r r r r T T T T T T T T T T T T T T T 0
0 10 20 30 40 50 60 70 80 90 100
Percent Time Flow Equalled or Exceeded (%)
Complete Cost Analysis sheet
Version 3.2 © Minister of Natural Resources Canada 1997 - 2006. NRCan/CETC - Varennes

Annual Energy Production Estimate Notes/Range
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RETScreen® Hydrology Analysis and Load Calculation - Small Hydro Project

Hydrology Analysis
Project type
Hydrology method

Hydrology Parameters

Estimate
User-defined

Notes/Range

Residual flow m3/s 0,05
Percent time firm flow available % 95% 90% to 100%
Firm flow m3/s 1,56
Flow-Duration Curve Data
Time Flow
Flow-Duration Curve
(%) (m3/s)
0% | 33,00 35,00
5% 14,50
10% 6,20 30,00 |
15% 3,00
20% 2,70
25% 2,60 25,00
30% 2,55
35% 2,30 E 20,00
40% 2,10 3
45% 1,90 z
50% 1,80 o 15,00 1
55% 1,75
60% 1,73 10,00
65% 1,70
70% 1,67
75% 1,65 5,00
80% 1,64
85% 1,63
90% 162 000 ‘ ‘
95% 1:61 0 10 20 30 . 40 50 60 70 80 90 100
100% 1.60 Percent Time Flow Equalled or Exceeded (%)
Load Characteristics Estimate Notes/Range
Grid type
Return to
Energy Model sheet
Version 3.2 © Minister of Natural Resources Canada 1997 - 2006. NRCan/CETC - Varennes
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RETScreen® Equipment Data - Small Hydro Project

Small Hydro Turbine Characteristics Estimate Notes/Range
Gross head m 200,00
Design flow m3/s 2,500
Turbine type - Francis See Product Database
Turbine efficiency curve data source - Standard
Number of turbines turbine 1
Small hydro turbine manufacturer ABC Ltd.
Small hydro turbine model model XYZ
Turbine manufacture/design coefficient - 4,5 2.8 10 6.1; Default = 4.5
Efficiency adjustment % 0% -5% to 5%
Turbine peak efficiency % 92,3%
Flow at peak efficiency md3/s 2,0
Turbine efficiency at design flow % 89,2%
Turbine Efficiency Curve Data
Flow Turbine Turbines Combined . .
efficiency running  turbine Efficiency Curve - 1 Turbine(s)
(%) # efficiency 100
0% 0,00 0 0,00 !
5% 0,00 1 0,00 0.90
10% 0,16 1 0,16
15% 0,31 1 0,31 0,80
20% 0,45 1 0,45
25% 0,56 1 0,56 0,70
30% 0,65 1 0,65
35% 0,73 1 0,73 .. 0.60
40% 0,79 1 0,79 §
45% 0,83 1 0,83 ‘5 0,50
50% 0,87 1 0,87 &
55% 0,89 1 0,89 0.40
60% 0,91 1 0,91
65% 0,92 1 0,92 0.30
70% 0,92 1 0,92 0.20
75% 0,92 1 0,92 '
80% 0,92 1 0,92 0,10
85% 0,92 1 0,92
90% 0,91 1 0,91 LY T
95% 0,90 1 0,90 10 20 30 40 5 60 70 8 90 100
100% 0,89 1 0,89 Percent of Rated Flow (%)
Return to
Energy Model sheet
Version 3.2 © Minister of Natural Resources Canada 1997 - 2006. NRCan/CETC - Varennes
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RETScreen® Cost Analysis - Small Hydro Project
Costing method:

Currency: Euro symbol

Cost references: None

Input Parameters
Project country Enter name
Local vs. Canadian equipment costs ratio - 0,80
Local vs. Canadian fuel costs ratio - 1,00
Local vs. Canadian labour costs ratio - 0,80
Equipment manufacture cost coefficient - 1,00 0.50 to 1.00
Exchange rate €/CAD 1,60
Cold climate? yes/no No
Number of turbines turbine 1
Flow per turbine m3/s 25
Approx. turbine runner diameter (per unit) m 0,7
Project classification:
Suggested classification - Mini
Selected classification - Small
Existing dam? yes/no No
New dam crest length m
Rock at dam site? yes/no No
Maximum hydraulic losses % 5%
Intake and miscellaneous losses % 1% 1% to 5%
Access road required? yes/no Yes
Length km 5,0
Tote road only? yes/no Yes
Difficulty of terrain - 3,0 1.0t0 6.0
Tunnel required? yes/no No
Canal required? yes/no No
Penstock required? yes/no No
Distance to borrow pits km 3,0
Transmission line
Length km 10,0
Difficulty of terrain - 1,0 1.0t02.0
Voltage kv 44,0
Interest rate % 5,0%
Cost Adjustment Amount
Initial Costs (Formula Method) (local currency) Factor (local currency) Relative Costs
Feasibility Study € 318.400 1,00 € 318.400 3,1%
Development € 342.400 1,00 € 342.400 3,3%
Land rights € - 0,0%
Development Sub-total: € 342.400 3,3%
Engineering € 555.200 € 555.200 5,4%
Energy Equipment € 1.864.000 € 1.864.000 18,1%
Balance of Plant
Access road € 342.400 1,00 € 342.400 3,3%
Transmission line € 556.800 1,00 € 556.800 5,4%
Substation and transformer € 124.800 1,00 € 124.800 1,2%
Penstock € - 1,00 € - 0,0%
Canal € - 1,00 € - 0,0%
Tunnel € - 1,00 € - 0,0%
Civil works (other) € 5.112.000 1,00 € 5.112.000 49,8%
Balance of Plant Sub-total: € 6.136.000 € 6.136.000 59,7%
Miscellaneous € 1.057.600 1,00 € 1.057.600 10,3%
GHG baseline study and MP [ Cost [€ = € - 0,0%
|GHG validation and registration | Cost | € = € - 0,0%
Miscellaneous Sub-total: € 1.057.600 10,3%
Initial Costs - Total (Formula Method) € 10.273.600 € 10.273.600 100,0%
Annual Costs (Credits) Unit antity Unit Cost Amount Relative Costs Cost Range
0o&M
Land lease project 1 € -1 € - - -
Property taxes % | 0,0% € 10.273.600 € - - -
Water rental kW 3.829 € -1 € - - -
Insurance premium % 0,40% € 10.273.600 € 41.094 - -
Transmission line maintenance % 5,0% € 681.600 € 34.080 - -
Spare parts % 0,50% € 10.273.600 € 51.368 - -
O&M labour p-yr 2,00 € 35.000 | € 70.000 - -
GHG monitoring and verification project 0 € - € - - -
Travel and accommodation p-trip 6 € 1.000 | € 6.000 - -
General and administrative % 10% € 202,542 € 20.254 - -
Other - 0&M | Cost 0 € -Je - - -
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RETScreen® Greenhouse Gas (GHG) Emission Reduction Analysis - Small Hydro Project

Use GHG analysis sheet? Type of analysis:[ _User-defined
Potential CDM project? Use simplified baseline methods?| —~ No |

Background Information

Project Information
Project name Small Hydro Project capacity 2,52 MW
Project location MOLDOVA Grid type Central-grid

Base Case Electricity System (Baseline)

Fuel type GHG emission T&D Base case GHG
factor losses emission factor
(tCO2/MWh) (%) (tcos/MWh)

Electricity system
[Diesel (#2 oil) | 0,459 | 8,0% | 0,499

Does baseline change during project life?

Proposed Case Electricity System (Small Hydro Project)

Fuel type Proposed case T&D
GHG emission losses
factor
(tCO2/MWh) (%)

Electricity system
Small hydro | 0,000 | 8,0% |

GHG Emission Reduction Summary

Base case Proposed case End-use Gross annual GHG credits Net annual
GHG emission GHG emission annual energy GHG emission transaction GHG emission
factor factor delivered reduction fee reduction
[ @cozimwh) T (cozimwh) | (MWh) (tcor) (%) (tcoy)
Electricity system 0,499 0,000 24.125 12.036 I 0,0% [ 12.036

Complete Financial Summary sheet

Version 3.2 © United Nations Environment Programme & Minister of Natural Resources Canada 2000 - 2006. UNEP/DTIE and NRCan/CETC - Varennes
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RETScreen® Financial Summary - Small Hydro Project

Annual Energy Balance

Yearly Cash Flows

Year Pre-tax After-tax Cumulative
Project name Small Hydro # € €
Project location MOLDOVA 0 (4.109.440)  (4.100.440) _ (4.109.440)
Renewable energy delivered MWh 26.223  Net GHG reduction teoalyr 12.036 1 (94.869) (94.869) (4.204.309)
Excess RE available Mwh - 2 (102.442) (102.442) (4.306.751)
Firm RE capacity kw 2522  Net GHG emission reduction - 21 yrs teoz 252.764 3 (110.242) (110.242) (4.416.992)
Grid type Central-grid__Net GHG emission reduction - 30 yrs teop 361.092 4 (118.276) (118.276) (4.535.268)|
5 (126.551) (126.551) (4.661.819)|
Financial Parameters 6 (135.074) (135.074) (4.796.893)
7 (143.853) (143.853)  (4.940.747)
Avoided cost of energy €/kWh Debt ratio % 8 (152.896) (152.896) (5.093.642)
RE production credit ekwh [ -] Debtinterest rate % 9 (162.209) (162.209)  (5.255.851)
Debt term yr 10 (171.802) (171.802) (5.427.654)|
11 (181.683) (181.683) (5.609.337)
GHG emission reduction credit Income tax analysis? yes/no No| 12 (191.860) (191.860) (5.801.198)
GHG reduction credit duration 13 (202.343) (202.343) (6.003.541)|
GHG credit escalation rate 14 (213.140) (213.140) (6.216.681)
15 (224.261) (224.261) (6.440.942)|
Avoided cost of capacity 16 (235.716) (235.716) (6.676.658)|
Energy cost escalation rate 17 (247.514) (247.514) (6.924.172)
Inflation 18 (259.666) (259.666) (7.183.838)|
Discount rate 19 (272.183) (272.183)  (7.456.021)
Project life 20 (646.298) (646.298) (8.102.319)
21 (298.354) (298.354)  (8.400.673)
22 (552760)  (552760)  (8.953.433)
23 (566.848) (566.848) (9.520.281)
Initial Costs Annual Costs and Debt 24 (581.358) (581.358) (10.101.639)|
Feasibility study 31% € 318400  O&M € 245.076 25 (596.304) (596.304)  (10.697.942)|
Development 33% € 342.400 26 (611.698) (611.698)  (11.309.640)
Engineering 54% € 555.200 Debt payments - 30 yrs € 248.374 27 (627.554) (627.554)  (11.937.193)|
Energy equipment 18,1% € 1.864.000  Annual Costs and Debt - Total € 493.450 28 (643.885) (643.885) (12.581.079)|
Balance of plant 59,7% € 6.136.000 29 (660.707) (660.707)  (13.241.785)|
Miscellaneous 10,3% € 1.057.600 _  Annual Savings or Income 30 2.962.861 2.962.861 (10.278.924)|
Initial Costs - Total 100,0% € 10.273.600 Energy savings/income € 165.205
Capacity savings/income € -
Incentives/Grants €
GHG reduction income - 21 yrs € 240.728
Annual Savings - Total € 405.933
Periodic Costs (Credits)
Turbine overhaul € 200.000  Schedule yr # 20
€ -
€ -
End of project life - Credit € (1.500.000) Schedule yr # 30
Calculate energy production cost? yes/no No|
Pre-tax IRR and ROI % negative
After-tax IRR and ROI % negative  Calculate GHG reduction cost? yes/no No|
Simple Payback yr )
YYear-to-positive cash flow yr more than 30  Project equity € 7.191.520
Net Present Value - NPV € (5.452.440)  Project debt € 3.082.080
Annual Life Cycle Savings € (676.886) Debt payments €lyr 248.374
Benefit-Cost (B-C) ratio - 0,24  Debt service coverage - (1,66)

Version 3.2
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RETScreen® Financial Summary - Small Hydro Project

Annual Energy Balance

Yearly Cash Flows

Year Pre-tax After-tax Cumulative
Project name Small Hydro # € €
Project location MOLDOVA 0 (7.191520)  (7.191.520) _ (7.191.520)
Renewable energy delivered MWh 26.223  Net GHG reduction teoalyr 12.036 1 (94.869) (94.869) (7.286.389)
Excess RE available Mwh - 2 (102.442) (102.442) (7.388.831)
Firm RE capacity kw 2522  Net GHG emission reduction - 21 yrs teoz 252.764 3 (110.242) (110.242) (7.499.072)
Grid type Central-grid__Net GHG emission reduction - 30 yrs teop 361.092 4 (118.276) (118.276) (7.617.348)
5 (126.551) (126.551) (7.743.899)|
Financial Parameters 6 (135.074) (135.074) (7.878.973)
7 (143.853) (143.853)  (8.022.827)
Avoided cost of energy €/kWh Debt ratio % 8 (152.896) (152.896) (8.175.722)
RE production credit ekwh [ -] Debtinterest rate % 9 (162.209) (162.209)  (8.337.931)
Debt term yr 10 (171.802) (171.802) (8.509.734)|
11 (181.683) (181.683) (8.691.417)
GHG emission reduction credit Income tax analysis? yes/no No| 12 (191.860) (191.860) (8.883.278)
GHG reduction credit duration 13 (202.343) (202.343) (9.085.621)|
GHG credit escalation rate 14 (213.140) (213.140) (9.298.761)
15 (224.261) (224.261) (9.523.022)|
Avoided cost of capacity 16 (235.716) (235.716) (9.758.738)|
Energy cost escalation rate 17 (247.514) (247.514) (10.006.252)|
Inflation 18 (259.666) (259.666)  (10.265.918)|
Discount rate 19 (272.183) (272.183)  (10.538.101)
Project life 20 (646.298) (646.298)  (11.184.399)|
21 (298.354) (298.354)  (11.482.753)
22 (552760)  (552760)  (12.035513)
23 (566.848) (566.848) (12.602.361),
Initial Costs Annual Costs and Debt 24 (581.358) (581.358) (13.183.719)|
Feasibility study 31% € 318400  O&M € 245.076 25 (596.304) (596.304)  (13.780.022)|
Development 33% € 342.400 26 (611.698) (611.698)  (14.391.720)
Engineering 54% € 555.200 Debt payments - 30 yrs € 248.374 27 (627.554) (627.554)  (15.019.273)|
Energy equipment 18,1% € 1.864.000  Annual Costs and Debt - Total € 493.450 28 (643.885) (643.885) (15.663.159)|
Balance of plant 59,7% € 6.136.000 29 (660.707) (660.707)  (16.323.865)|
Miscellaneous 10,3% € 1.057.600  Annual Savings or Income 30 2.962.861 2.962.861 (13.361.004)|
Initial Costs - Total 100,0% € 10.273.600 Energy savings/income € 165.205
Capacity savings/income € -
Incentives/Grants € I:l
GHG reduction income - 21 yrs € 240.728
Annual Savings - Total € 405.933
Periodic Costs (Credits)
Turbine overhaul € 200.000  Schedule yr # 20
€ -
€ -
End of project life - Credit € (1.500.000) Schedule yr # 30
Calculate energy production cost? yes/no No|
Pre-tax IRR and ROI % negative
After-tax IRR and ROI % negative  Calculate GHG reduction cost? yes/no No|
Simple Payback yr 63,9
YYear-to-positive cash flow yr more than 30  Project equity € 7.191.520
Net Present Value - NPV € (8.534.520)  Project debt € 3.082.080
Annual Life Cycle Savings € (1.059.507) Debt payments €lyr 248.374
Benefit-Cost (B-C) ratio - (0,19)  Debt service coverage - (1,66)

Version 3.2
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Cumulative Cash Flows Graph

Small Hydro Project Cumulative Cash Flows
Small Hydro, MOLDOVA
Renewable energy delivered (MWh/yr): 26.223 Total Initial Costs € 10.273.600 Net average GHG reduction (tco,/yr): 12.036
0 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
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Years
IRR and ROI: negative Year-to-positive cash flow: more than 30 yr Net Present Value: € -8.534.520
Version 3.2 © Minister of Natural Resources Canada 1997 - 2006. NRCan/CETC - Varennes

RETScreen® Greenhouse Gas (GHG) Emission Reduction Analysis - Small Hydro Project

Use GHG analysis sheet? Complete Financial Summary sheet
Version 3.2 © United Nations Environment Programme & Minister of Natural Resources Canada 2000 - 2006. UNEP/DTIE and NRCan/CETC - Varennes
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RETScreen® Financial Summary - Small Hydro Project

Annual Energy Balance

Project name Small Hydro
Project location MOLDOVA
Renewable energy delivered MWh 26.223
Excess RE available MwWh -
Firm RE capacity kw 2522
Grid type Central-grid
Financial Parameters
Avoided cost of energy €/kWh Debt ratio % 30,0%
RE production credit €kwWh [ -] Debtinterest rate % 7,0%)
Debt term yr 30
Income tax analysis? yes/no No|
Avoided cost of capacity €/KW-yr
Energy cost escalation rate %
Inflation % 3,0%]
Discount rate % 12,0%)
Project life yr 30
Project Costs and Savings
Initial Costs Annual Costs and Debt
Feasibility study 3,1% € 318.400 0&M € 245.076
Development 3,3% € 342.400
Engineering 5,4% € 555.200 Debt payments - 30 yrs € 248.374
Energy equipment 18,1% € 1.864.000  Annual Costs and Debt - Total € 493.450
Balance of plant 59,7% € 6.136.000
Miscellaneous 10,3% € 1.057.600  Annual Savings or Income
Initial Costs - Total 100,0% € 10.273.600 Energy savings/income € 165.205
Capacity savings/income € -
Incentives/Grants € I:l
Annual Savings - Total € 165.205
Periodic Costs (Credits)
Turbine overhaul € 200.000  Schedule yr # 20
€ -
€ -
End of project life - Credit € (1.500.000) Schedule yr # 30
Calculate energy production cost? yes/no No|
Pre-tax IRR and ROI % negative
After-tax IRR and ROI % negative
Simple Payback yr (128,6)
YYear-to-positive cash flow yr more than 30  Project equity € 7.191.520
Net Present Value - NPV € (10.354.906)  Project debt € 3.082.080
Annual Life Cycle Savings € (1.285.496) Debt payments €lyr 248.374
Benefit-Cost (B-C) ratio - (0,44)  Debt service coverage - (2,57)

Yearly Cash Flows

Year Pre-tax After-tax Cumulative
# € €
0 (7.191520)  (7.191.520) _ (7.191.520)
1 (335.597) (335.597) (7.527.117)|
2 (343.170) (343.170) (7.870.287)
3 (350.970) (350.970) (8.221.256)|
4 (359.004) (359.004) (8.580.260)
5 (367.279) (367.279) (8.947.539)
6 (375.802) (375.802) (9.323.341)|
7 (384.581) (384581)  (9.707.922)
8 (393.624) (393.624)  (10.101.546)|
9 (402.937) (402.937) (10.504.483),
10 (412.530) (412.530)  (10.917.014)|
11 (422.411) (422.411)  (11.339.425)
12 (432.588) (432.588)  (11.772.013)|
13 (443.071) (443.071)  (12.215.084)|
14 (453.868) (453.868)  (12.668.953)
15 (464.989) (464.989)  (13.133.942)|
16 (476.444) (476.444)  (13.610.385)|
17 (488.242) (488.242)  (14.098.628)|
18 (500.394) (500.394)  (14.599.022)|
19 (512.911) (512.911)  (15.111.933)
20 (887.026) (887.026)  (15.998.958)|
21 (539.082) (539.082)  (16.538.041)
22 (552.760) (552.760)  (17.090.801)|
23 (566.848) (566.848) (17.657.648),
24 (581.358) (581.358)  (18.239.006)|
25 (596.304) (596.304)  (18.835.310)|
26 (611.698) (611.698)  (19.447.007)
27 (627.554) (627.554)  (20.074.561)|
28 (643.885) (643.885) (20.718.446)
29 (660.707) (660.707)  (21.379.153)|
30 2.962.861 2.962.861 (18.416.292)|

Version 3.2
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Cumulative Cash Flows Graph

Small Hydro Project Cumulative Cash Flows
Small Hydro, MOLDOVA

Renewable energy delivered (MWh/yr): 26.223 Total Initial Costs € 10.273.600
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Cumulative Cash Flows (€)

(15.000.000)

(20.000.000)

(25.000.000)

Years
IRR and ROI: negative Year-to-positive cash flow: more than 30 yr Net Present Value: € -10.354.906
Version 3.2 © Minister of Natural Resources Canada 1997 - 2006. NRCan/CETC - Varennes
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RETScreen® Energy Model - Small Hydro Project | Training & Support |
Units:

Site Conditions Estimate Notes/Range
Project name Small Hydro See Online Manual
Project location FYROM
Latitude of project location °N -90.00 to 90.00
Longitude of project location °E -180.00 to 180.00
Gross head m 200,00
Maximum tailwater effect m 5,00
Residual flow md/s 0,05 ==) Complete Hydrology & Load sheet
Firm flow m3/s 1,56

Grid type - Central-grid
Design flow m3/s 2,500

System Characteristics Estimate Notes/Range

Turbine type - Francis ==) Complete Equipment Data sheet
Number of turbines turbine 1

Turbine peak efficiency % 92,3%

Turbine efficiency at design flow % 89,2%

Maximum hydraulic losses % 5% 2% to 7%
Generator efficiency % 95% 93% to 97%
Transformer losses % 1% 1% to 2%

Parasitic electricity losses % 2% 1% to 3%

Annual downtime losses % 4% 2% to 7%

Small hydro plant capacity kW 3.829
3,829
Small hydro plant firm capacity kw 2.522
Available flow adjustment factor -
Small hydro plant capacity factor % 78% 40% to 95%
Renewable energy delivered MWh 26.223

94.403

Flow-Duration and Power Curves
—&— Available Flow =~ —&—Flow Used —=&— Available Power

35,000 4.500
30,000 1 I 4.000
I 3.500
25,000
& I 3.000 s
e =
T 20,000 1 : 2500 o
~ l])
2 g
T 15,000 I 2.000 g
I 1.500
10,000
I 1.000
5,000 | 500
— o o
0,000 r r r r T T T T T T T T T T T T T T T 0
0 10 20 30 40 50 60 70 80 90 100
Percent Time Flow Equalled or Exceeded (%)
Complete Cost Analysis sheet
Version 3.2 © Minister of Natural Resources Canada 1997 - 2006. NRCan/CETC - Varennes

Annual Energy Production Estimate Notes/Range
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RETScreen® Hydrology Analysis and Load Calculation - Small Hydro Project

Hydrology Analysis
Project type
Hydrology method

Hydrology Parameters

Estimate
User-defined

Notes/Range

Residual flow m3/s 0,05
Percent time firm flow available % 95% 90% to 100%
Firm flow m3/s 1,56
Flow-Duration Curve Data
Time Flow
Flow-Duration Curve
(%) (m3/s)
0% | 33,00 35,00
5% 14,50
10% 6,20 30,00 |
15% 3,00
20% 2,70
25% 2,60 25,00
30% 2,55
35% 2,30 E 20,00
40% 2,10 3
45% 1,90 z
50% 1,80 o 15,00 1
55% 1,75
60% 1,73 10,00
65% 1,70
70% 1,67
75% 1,65 5,00
80% 1,64
85% 1,63
90% 162 000 ‘ ‘
95% 1:61 0 10 20 30 . 40 50 60 70 80 90 100
100% 1.60 Percent Time Flow Equalled or Exceeded (%)
Load Characteristics Estimate Notes/Range
Grid type
Return to
Energy Model sheet
Version 3.2 © Minister of Natural Resources Canada 1997 - 2006. NRCan/CETC - Varennes
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RETScreen® Equipment Data - Small Hydro Project

Small Hydro Turbine Characteristics Estimate Notes/Range
Gross head m 200,00
Design flow m3/s 2,500
Turbine type - Francis See Product Database
Turbine efficiency curve data source - Standard
Number of turbines turbine 1
Small hydro turbine manufacturer ABC Ltd.
Small hydro turbine model model XYZ
Turbine manufacture/design coefficient - 4,5 2.8 10 6.1; Default = 4.5
Efficiency adjustment % 0% -5% to 5%
Turbine peak efficiency % 92,3%
Flow at peak efficiency md3/s 2,0
Turbine efficiency at design flow % 89,2%
Turbine Efficiency Curve Data
Flow Turbine Turbines Combined . .
efficiency running  turbine Efficiency Curve - 1 Turbine(s)
(%) # efficiency 100
0% 0,00 0 0,00 !
5% 0,00 1 0,00 0.90
10% 0,16 1 0,16
15% 0,31 1 0,31 0,80
20% 0,45 1 0,45
25% 0,56 1 0,56 0,70
30% 0,65 1 0,65
35% 0,73 1 0,73 .. 0.60
40% 0,79 1 0,79 §
45% 0,83 1 0,83 ‘5 0,50
50% 0,87 1 0,87 &
55% 0,89 1 0,89 0.40
60% 0,91 1 0,91
65% 0,92 1 0,92 0.30
70% 0,92 1 0,92 0.20
75% 0,92 1 0,92 '
80% 0,92 1 0,92 0,10
85% 0,92 1 0,92
90% 0,91 1 0,91 LY T
95% 0,90 1 0,90 10 20 30 40 5 60 70 8 90 100
100% 0,89 1 0,89 Percent of Rated Flow (%)
Return to
Energy Model sheet
Version 3.2 © Minister of Natural Resources Canada 1997 - 2006. NRCan/CETC - Varennes
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RETScreen® Cost Analysis - Small Hydro Project
Costing method:

Currency: Euro symbol

Cost references: None

Input Parameters
Project country Enter name
Local vs. Canadian equipment costs ratio - 0,80
Local vs. Canadian fuel costs ratio - 1,00
Local vs. Canadian labour costs ratio - 0,80
Equipment manufacture cost coefficient - 1,00 0.50 to 1.00
Exchange rate €/CAD 1,60
Cold climate? yes/no No
Number of turbines turbine 1
Flow per turbine m3/s 25
Approx. turbine runner diameter (per unit) m 0,7
Project classification:
Suggested classification - Mini
Selected classification - Small
Existing dam? yes/no No
New dam crest length m
Rock at dam site? yes/no No
Maximum hydraulic losses % 5%
Intake and miscellaneous losses % 1% 1% to 5%
Access road required? yes/no Yes
Length km 5,0
Tote road only? yes/no Yes
Difficulty of terrain - 3,0 1.0t0 6.0
Tunnel required? yes/no No
Canal required? yes/no No
Penstock required? yes/no No
Distance to borrow pits km 3,0
Transmission line
Length km 10,0
Difficulty of terrain - 1,0 1.0t02.0
Voltage kv 44,0
Interest rate % 5,0%
Cost Adjustment Amount
Initial Costs (Formula Method) (local currency) Factor (local currency) Relative Costs
Feasibility Study € 318.400 1,00 € 318.400 3,1%
Development € 342.400 1,00 € 342.400 3,3%
Land rights € - 0,0%
Development Sub-total: € 342.400 3,3%
Engineering € 555.200 € 555.200 5,4%
Energy Equipment € 1.864.000 € 1.864.000 18,1%
Balance of Plant
Access road € 342.400 1,00 € 342.400 3,3%
Transmission line € 556.800 1,00 € 556.800 5,4%
Substation and transformer € 124.800 1,00 € 124.800 1,2%
Penstock € - 1,00 € - 0,0%
Canal € - 1,00 € - 0,0%
Tunnel € - 1,00 € - 0,0%
Civil works (other) € 5.112.000 1,00 € 5.112.000 49,8%
Balance of Plant Sub-total: € 6.136.000 € 6.136.000 59,7%
Miscellaneous € 1.057.600 1,00 € 1.057.600 10,3%
GHG baseline study and MP [ Cost [€ = € - 0,0%
|GHG validation and registration | Cost | € = € - 0,0%
Miscellaneous Sub-total: € 1.057.600 10,3%
Initial Costs - Total (Formula Method) € 10.273.600 € 10.273.600 100,0%
Annual Costs (Credits) Unit antity Unit Cost Amount Relative Costs Cost Range
0o&M
Land lease project 1 € -1 € - - -
Property taxes % | 0,0% € 10.273.600 € - - -
Water rental kW 3.829 € -1 € - - -
Insurance premium % 0,40% € 10.273.600 € 41.094 - -
Transmission line maintenance % 5,0% € 681.600 € 34.080 - -
Spare parts % 0,50% € 10.273.600 € 51.368 - -
O&M labour p-yr 2,00 € 35.000 | € 70.000 - -
GHG monitoring and verification project 0 € - € - - -
Travel and accommodation p-trip 6 € 1.000 | € 6.000 - -
General and administrative % 10% € 202,542 € 20.254 - -
Other - 0&M | Cost 0 € -Je - - -
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RETScreen® Greenhouse Gas (GHG) Emission Reduction Analysis - Small Hydro Project

Use GHG analysis sheet? Type of analysis:[ _User-defined
Potential CDM project? Use simplified baseline methods?| —~ No |

Background Information

Project Information
Project name Small Hydro Project capacity 2,52 MW
Project location FYROM Grid type Central-grid

Base Case Electricity System (Baseline)

Fuel type GHG emission T&D Base case GHG
factor losses emission factor
(tCO2/MWh) (%) (tcos/MWh)

Electricity system
[Diesel (#2 oil) | 0,545 | 8,0% | 0,592

Does baseline change during project life?

Proposed Case Electricity System (Small Hydro Project)

Fuel type Proposed case T&D
GHG emission losses
factor
(tCO2/MWh) (%)

Electricity system
Small hydro | 0,000 | 8,0% |

GHG Emission Reduction Summary

Base case Proposed case End-use Gross annual GHG credits Net annual
GHG emission GHG emission annual energy GHG emission transaction GHG emission
factor factor delivered reduction fee reduction
[ @cozimwh) T (cozimwh) | (MWh) (tcor) (%) (tcor)
Electricity system 0,592 0,000 24.125 14.292 | 0,0% | 14.292

Complete Financial Summary sheet

Version 3.2 © United Nations Environment Programme & Minister of Natural Resources Canada 2000 - 2006. UNEP/DTIE and NRCan/CETC - Varennes
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RETScreen® Financial Summary - Small

Hydro Project

Annual Energy Balance

Project name
Project location

Renewable energy delivered MWh
Excess RE available MwWh
Firm RE capacity kw

Grid type

Small Hydro
FYROM
26.223

2522

Net GHG reduction

Net GHG emission reduction - 21 yrs

Central-grid__Net GHG emission reduction - 30 yrs

Financial Parameters

€/kwh
€/kwh

Avoided cost of energy
RE production credit

GHG emission reduction credit
GHG reduction credit duration
GHG credit escalation rate

Avoided cost of capacity
Energy cost escalation rate
Inflation

Discount rate

Project life

0,0444
]

teoalyr 14.292
teoz 300.123
teo 428.748

Debt ratio
Debt interest rate
Debt term

Income tax analysis?

%
%
yr
yes/no No|

Project Costs and Savings

Initial Costs Annual Costs and Debt
Feasibility study 3,1% € 318.400 0&M € 245.076
Development 3,3% € 342.400
Engineering 5,4% € 555.200 Debt payments - 30 yrs € 248.374
Energy equipment 18,1% € 1.864.000  Annual Costs and Debt - Total € 493.450
Balance of plant 59,7% € 6.136.000
Miscellaneous 10,3% € 1.057.600  Annual Savings or Income
Initial Costs - Total 100,0% € 10.273.600 Energy savings/income € 1.164.305
Capacity savings/income € -
Incentives/Grants €
GHG reduction income - 21 yrs € 285.832
Annual Savings - Total € 1.450.137
Periodic Costs (Credits)
Turbine overhaul € 200.000  Schedule yr # 20
€ -
€ -
End of project life - Credit € (1.500.000) _Schedule yr # 30
Calculate energy production cost? yes/no No|
Pre-tax IRR and ROI % 22,0%
After-tax IRR and ROI % 22,0% Calculate GHG reduction cost? yes/no No|
Simple Payback yr 6,0
YYear-to-positive cash flow yr 4,4 Project equity € 7.191.520
Net Present Value - NPV € 2.936.567  Project debt € 3.082.080
Annual Life Cycle Savings € 364.556  Debt payments €lyr 248.374
Benefit-Cost (B-C) ratio - 1,41  Debt service coverage - 4,82

Year Pre-tax After-tax Cumulative
# € €
0 (4.109.440)  (4.100.440) _ (4.109.440)
1 949.335 949.335 (3.160.105),
2 941.762 941.762 (2.218.344)
3 933.962 933.962 (1.284.382)
4 925.928 925.928 (358.454)
5 917.653 917.653 559.198
6 909.129 909.129 1.468.328
7 900.350 900.350 2.368.678
8 891.308 891.308 3.259.986
9 881.994 881.994 4.141.980
10 872.401 872.401 5.014.381
11 862.520 862.520 5.876.901
12 852.343 852.343 6.729.244
13 841.860 841.860 7.571.105
14 831.063 831.063 8.402.168
15 819.942 819.942 9.222.110
16 808.488 808.488 10.030.598
17 796.689 796.689 10.827.288
18 784.537 784.537 11.611.825
19 772.020 772.020 12.383.845
20 397.906 397.906 12.781.751
21 745.849 745.849 13.527.600
22 446.340 446.340 13.973.940
23 432.252 432.252 14.406.192
24 417.742 417.742 14.823.934
25 402.796 402.796 15.226.730
26 387.402 387.402 15.614.132
27 371.546 371.546 15.985.679
28 355.215 355.215 16.340.893
29 338.393 338.393 16.679.286
30 3.961.961 3.961.961 20.641.247

Version 3.2

© Minister of Natural Resources Canada 1997 - 2006.

NRCan/CETC - Varennes
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Cumulative Cash Flows Graph

Small Hydro Project Cumulative Cash Flows
Small Hydro, FYROM
Renewable energy delivered (MWh/yr): 26.223 Total Initial Costs € 10.273.600 Net average GHG reduction (tcoolyr): 14.292
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Years
IRR and ROI: 22% Year-to-positive cash flow: 4,4 yr Net Present Value: € 2.936.567

Version 3.2 © Minister of Natural Resources Canada 1997 - 2006. NRCan/CETC - Varennes
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RETScreen® Financial Summary - Small

Hydro Project

Annual Energy Balance

Project name Small Hydro

Project location FYROM

Renewable energy delivered MWh 26.223  Net GHG reduction

Excess RE available MwWh -

Firm RE capacity kw 2522  Net GHG emission reduction - 21 yrs
Grid type Central-grid__Net GHG emission reduction - 30 yrs

teoalyr 14.292
teoz 300.123
teo 428.748

Financial Parameters

€/kwh
€/kWh

Avoided cost of energy
RE production credit

GHG emission reduction credit
GHG reduction credit duration
GHG credit escalation rate

Avoided cost of capacity
Energy cost escalation rate
Inflation

Discount rate

Project life

0,0444 | Debt ratio
| -] Debtinterestrate

Debt term

Income tax analysis?

%
%
yr
yes/no No|

Project Costs and Savings

Initial Costs Annual Costs and Debt
Feasibility study 3,1% € 318.400 0&M € 245.076
Development 3,3% € 342.400
Engineering 5,4% € 555.200 Debt payments - 30 yrs € 248.374
Energy equipment 18,1% € 1.864.000  Annual Costs and Debt - Total € 493.450
Balance of plant 59,7% € 6.136.000
Miscellaneous 10,3% € 1.057.600  Annual Savings or Income
Initial Costs - Total 100,0% € 10.273.600 Energy savings/income € 1.164.305
Capacity savings/income € -
Incentives/Grants € I:l
GHG reduction income - 21 yrs € 285.832
Annual Savings - Total € 1.450.137
Periodic Costs (Credits)
Turbine overhaul € 200.000  Schedule yr # 20
€ -
€ -
End of project life - Credit € (1.500.000) _Schedule yr # 30
Calculate energy production cost? yes/no No|
Pre-tax IRR and ROI % 11,7%
After-tax IRR and ROI % 11,7% Calculate GHG reduction cost? yes/no No|
Simple Payback yr 85
YYear-to-positive cash flow yr 7.8  Project equity € 7.191.520
Net Present Value - NPV € (145.513)  Project debt € 3.082.080
Annual Life Cycle Savings € (18.065) Debt payments €lyr 248.374
Benefit-Cost (B-C) ratio - 0,98  Debt service coverage - 4,82

Year Pre-tax After-tax Cumulative
# € €
0 (7.191520)  (7.191.520) _ (7.191.520)
1 949.335 949.335 (6.242.185),
2 941.762 941.762 (5.300.424)
3 933.962 933.962 (4.366.462)
4 925.928 925.928 (3.440.534)
5 917.653 917.653 (2.522.882)
6 909.129 909.129 (1.613.752)
7 900.350 900.350 (713.402)
8 891.308 891.308 177.906
9 881.994 881.994 1.059.900
10 872.401 872.401 1.932.301
11 862.520 862.520 2.794.821
12 852.343 852.343 3.647.164
13 841.860 841.860 4.489.025
14 831.063 831.063 5.320.088
15 819.942 819.942 6.140.030
16 808.488 808.488 6.948.518
17 796.689 796.689 7.745.208
18 784.537 784.537 8.529.745
19 772.020 772.020 9.301.765
20 397.906 397.906 9.699.671
21 745.849 745.849 10.445.520
22 446.340 446.340 10.891.860
23 432.252 432.252 11.324.112
24 417.742 417.742 11.741.854
25 402.796 402.796 12.144.650
26 387.402 387.402 12.532.052
27 371.546 371.546 12.903.599
28 355.215 355.215 13.258.813
29 338.393 338.393 13.597.206
30 3.961.961 3.961.961 17.559.167

Version 3.2

®

RETScreen

© Minister of Natural Resources Canada 1997 - 2006.

Use GHG analysis sheet?

Version 3.2

© United Nations Environment Programme & Minister of Natural Resources Canada 2000 - 2006.

Greenhouse Gas (GHG) Emission Reduction Analysis - Small Hydro Project

NRCan/CETC - Varennes

Complete Financial Summary sheet

UNEP/DTIE and NRCan/CETC - Varennes
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RETScreen® Financial Summary - Small

Hydro Project

Annual Energy Balance

Project name Small Hydro

Project location FYROM

Renewable energy delivered MWh 26.223

Excess RE available MwWh -

Firm RE capacity kw 2522

Grid type Central-grid

Financial Parameters

Avoided cost of energy €/kWh 0,0444 | Debt ratio %

RE production credit €kwWh [ -] Debtinterest rate %
Debt term yr
Income tax analysis? yes/no No|

Avoided cost of capacity €/KW-yr -

Energy cost escalation rate %

Inflation % 3,0%]

Discount rate % 12,0%)

Project life yr 30

Project Costs and Savings

Initial Costs Annual Costs and Debt
Feasibility study 3,1% € 318.400 0&M € 245.076
Development 3,3% € 342.400
Engineering 5,4% € 555.200 Debt payments - 30 yrs € 248.374
Energy equipment 18,1% € 1.864.000  Annual Costs and Debt - Total € 493.450
Balance of plant 59,7% € 6.136.000
Miscellaneous 10,3% € 1.057.600  Annual Savings or Income
Initial Costs - Total 100,0% € 10.273.600 Energy savings/income € 1.164.305
Capacity savings/income € -
Incentives/Grants € I:l
Annual Savings - Total € 1.164.305
Periodic Costs (Credits)
Turbine overhaul € 200.000  Schedule yr # 20
€ -
€ -
End of project life - Credit € (1.500.000) _Schedule yr # 30
Calculate energy production cost? yes/no No|
Pre-tax IRR and ROI % 7,4%
After-tax IRR and ROI % 7.4%
Simple Payback yr 11,2
YYear-to-positive cash flow yr 11,6  Project equity € 7.191.520
Net Present Value - NPV € (2.306.973)  Project debt € 3.082.080
Annual Life Cycle Savings € (286.396) Debt payments €lyr 248.374
Benefit-Cost (B-C) ratio - 0,68  Debt service coverage - 3,67

Yearly Cash Flows

Year Pre-tax After-tax Cumulative
# € €
0 (7.191520)  (7.191.520) _ (7.191.520)
1 663.503 663.503 (6.528.017),
2 655.930 655.930 (5.872.087)
3 648.130 648.130 (5.223.957)
4 640.096 640.096 (4.583.861)
5 631.821 631.821 (3.952.040),
6 623.298 623.298 (3.328.743)
7 614.519 614.519 (2.714.224)
8 605.476 605.476 (2.108.748)
9 596.163 596.163 (1.512.585)
10 586.569 586.569 (926.016)
11 576.689 576.689 (349.327)
12 566.511 566.511 217.184
13 556.029 556.029 773.213
14 545.232 545.232 1.318.444
15 534.111 534.111 1.852.555
16 522.656 522.656 2.375.211
17 510.858 510.858 2.886.069
18 498.706 498.706 3.384.774
19 486.189 486.189 3.870.963
20 112.074 112.074 3.983.037
21 460.017 460.017 4.443.055
22 446.340 446.340 4.889.395
23 432.252 432.252 5.321.647
24 417.742 417.742 5.739.389
25 402.796 402.796 6.142.185
26 387.402 387.402 6.529.587
27 371.546 371.546 6.901.133
28 355.215 355.215 7.256.348
29 338.393 338.393 7.594.741
30 3.961.961 3.961.961 11.556.702

Version 3.2

© Minister of Natural Resources Canada 1997 - 2006.
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Cumulative Cash Flows Graph

Small Hydro Project Cumulative Cash Flows
Small Hydro, FYROM

Renewable energy delivered (MWh/yr): 26.223 Total Initial Costs € 10.273.600
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IRR and ROI: 7,4% Year-to-positive cash flow: 11,6 yr Net Present Value: € -2.306.973

Version 3.2 © Minister of Natural Resources Canada 1997 - 2006. NRCan/CETC - Varennes
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RETScreen® Energy Model - Small Hydro Project | Training & Support |
Units:

Site Conditions Estimate Notes/Range
Project name Small Hydro See Online Manual
Project location UKRAINE
Latitude of project location °N -90.00 to 90.00
Longitude of project location °E -180.00 to 180.00
Gross head m 200,00
Maximum tailwater effect m 5,00
Residual flow md/s 0,05 ==) Complete Hydrology & Load sheet
Firm flow m3/s 1,56

Grid type - Central-grid
Design flow m3/s 2,500

System Characteristics Estimate Notes/Range

Turbine type - Francis ==) Complete Equipment Data sheet
Number of turbines turbine 1

Turbine peak efficiency % 92,3%

Turbine efficiency at design flow % 89,2%

Maximum hydraulic losses % 5% 2% to 7%
Generator efficiency % 95% 93% to 97%
Transformer losses % 1% 1% to 2%

Parasitic electricity losses % 2% 1% to 3%

Annual downtime losses % 4% 2% to 7%

Small hydro plant capacity kW 3.829
3,829
Small hydro plant firm capacity kw 2.522
Available flow adjustment factor -
Small hydro plant capacity factor % 78% 40% to 95%
Renewable energy delivered MWh 26.223

94.403

Flow-Duration and Power Curves
—&— Available Flow =~ —&—Flow Used —=&— Available Power

35,000 4.500
30,000 1 I 4.000
I 3.500
25,000
& I 3.000 s
e =
T 20,000 1 : 2500 o
~ l])
2 g
T 15,000 I 2.000 g
I 1.500
10,000
I 1.000
5,000 | 500
— o o
0,000 r r r r T T T T T T T T T T T T T T T 0
0 10 20 30 40 50 60 70 80 90 100
Percent Time Flow Equalled or Exceeded (%)
Complete Cost Analysis sheet
Version 3.2 © Minister of Natural Resources Canada 1997 - 2006. NRCan/CETC - Varennes
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RETScreen® Hydrology Analysis and Load Calculation - Small Hydro Project

Hydrology Analysis
Project type
Hydrology method

Hydrology Parameters

Estimate
User-defined

Notes/Range

Residual flow m3/s 0,05
Percent time firm flow available % 95% 90% to 100%
Firm flow m3/s 1,56
Flow-Duration Curve Data
Time Flow
Flow-Duration Curve
(%) (m3/s)
0% | 33,00 35,00
5% 14,50
10% 6,20 30,00 |
15% 3,00
20% 2,70
25% 2,60 25,00
30% 2,55
35% 2,30 E 20,00
40% 2,10 3
45% 1,90 z
50% 1,80 o 15,00 1
55% 1,75
60% 1,73 10,00
65% 1,70
70% 1,67
75% 1,65 5,00
80% 1,64
85% 1,63
90% 162 000 ‘ ‘
95% 1:61 0 10 20 30 . 40 50 60 70 80 90 100
100% 1.60 Percent Time Flow Equalled or Exceeded (%)
Load Characteristics Estimate Notes/Range
Grid type
Return to
Energy Model sheet
Version 3.2 © Minister of Natural Resources Canada 1997 - 2006. NRCan/CETC - Varennes
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RETScreen® Equipment Data - Small Hydro Project

Small Hydro Turbine Characteristics Estimate Notes/Range
Gross head m 200,00
Design flow m3/s 2,500
Turbine type - Francis See Product Database
Turbine efficiency curve data source - Standard
Number of turbines turbine 1
Small hydro turbine manufacturer ABC Ltd.
Small hydro turbine model model XYZ
Turbine manufacture/design coefficient - 4,5 2.8 10 6.1; Default = 4.5
Efficiency adjustment % 0% -5% to 5%
Turbine peak efficiency % 92,3%
Flow at peak efficiency md3/s 2,0
Turbine efficiency at design flow % 89,2%
Turbine Efficiency Curve Data
Flow Turbine Turbines Combined . .
efficiency running  turbine Efficiency Curve - 1 Turbine(s)
(%) # efficiency 100
0% 0,00 0 0,00 !
5% 0,00 1 0,00 0.90
10% 0,16 1 0,16
15% 0,31 1 0,31 0,80
20% 0,45 1 0,45
25% 0,56 1 0,56 0,70
30% 0,65 1 0,65
35% 0,73 1 0,73 .. 0.60
40% 0,79 1 0,79 §
45% 0,83 1 0,83 ‘5 0,50
50% 0,87 1 0,87 &
55% 0,89 1 0,89 0.40
60% 0,91 1 0,91
65% 0,92 1 0,92 0.30
70% 0,92 1 0,92 0.20
75% 0,92 1 0,92 '
80% 0,92 1 0,92 0,10
85% 0,92 1 0,92
90% 0,91 1 0,91 LY T
95% 0,90 1 0,90 10 20 30 40 5 60 70 8 90 100
100% 0,89 1 0,89 Percent of Rated Flow (%)
Return to
Energy Model sheet
Version 3.2 © Minister of Natural Resources Canada 1997 - 2006. NRCan/CETC - Varennes
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RETScreen® Cost Analysis - Small Hydro Project
Costing method:

Currency: Euro symbol

Cost references: None

Input Parameters
Project country Enter name
Local vs. Canadian equipment costs ratio - 0,80
Local vs. Canadian fuel costs ratio - 1,00
Local vs. Canadian labour costs ratio - 0,80
Equipment manufacture cost coefficient - 1,00 0.50 to 1.00
Exchange rate €/CAD 1,60
Cold climate? yes/no No
Number of turbines turbine 1
Flow per turbine m3/s 25
Approx. turbine runner diameter (per unit) m 0,7
Project classification:
Suggested classification - Mini
Selected classification - Small
Existing dam? yes/no No
New dam crest length m
Rock at dam site? yes/no No
Maximum hydraulic losses % 5%
Intake and miscellaneous losses % 1% 1% to 5%
Access road required? yes/no Yes
Length km 5,0
Tote road only? yes/no Yes
Difficulty of terrain - 3,0 1.0t0 6.0
Tunnel required? yes/no No
Canal required? yes/no No
Penstock required? yes/no No
Distance to borrow pits km 3,0
Transmission line
Length km 10,0
Difficulty of terrain - 1,0 1.0t02.0
Voltage kv 44,0
Interest rate % 5,0%
Cost Adjustment Amount
Initial Costs (Formula Method) (local currency) Factor (local currency) Relative Costs
Feasibility Study € 318.400 1,00 € 318.400 3,1%
Development € 342.400 1,00 € 342.400 3,3%
Land rights € - 0,0%
Development Sub-total: € 342.400 3,3%
Engineering € 555.200 € 555.200 5,4%
Energy Equipment € 1.864.000 € 1.864.000 18,1%
Balance of Plant
Access road € 342.400 1,00 € 342.400 3,3%
Transmission line € 556.800 1,00 € 556.800 5,4%
Substation and transformer € 124.800 1,00 € 124.800 1,2%
Penstock € - 1,00 € - 0,0%
Canal € - 1,00 € - 0,0%
Tunnel € - 1,00 € - 0,0%
Civil works (other) € 5.112.000 1,00 € 5.112.000 49,8%
Balance of Plant Sub-total: € 6.136.000 € 6.136.000 59,7%
Miscellaneous € 1.057.600 1,00 € 1.057.600 10,3%
GHG baseline study and MP [ Cost [€ = € - 0,0%
|GHG validation and registration | Cost | € = € - 0,0%
Miscellaneous Sub-total: € 1.057.600 10,3%
Initial Costs - Total (Formula Method) € 10.273.600 € 10.273.600 100,0%
Annual Costs (Credits) Unit antity Unit Cost Amount Relative Costs Cost Range
0o&M
Land lease project 1 € -1 € - - -
Property taxes % | 0,0% € 10.273.600 € - - -
Water rental kW 3.829 € -1 € - - -
Insurance premium % 0,40% € 10.273.600 € 41.094 - -
Transmission line maintenance % 5,0% € 681.600 € 34.080 - -
Spare parts % 0,50% € 10.273.600 € 51.368 - -
O&M labour p-yr 2,00 € 35.000 | € 70.000 - -
GHG monitoring and verification project 0 € - € - - -
Travel and accommodation p-trip 6 € 1.000 | € 6.000 - -
General and administrative % 10% € 202,542 € 20.254 - -
Other - 0&M | Cost 0 € -Je - - -
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RETScreen® Greenhouse Gas (GHG) Emission Reduction Analysis - Small Hydro Project

Use GHG analysis sheet? Type of analysis:[ _User-defined
Potential CDM project? Use simplified baseline methods?| —~ No |

Background Information

Project Information
Project name Small Hydro Project capacity 2,52 MW
Project location UKRAINE Grid type Central-grid

Base Case Electricity System (Baseline)

Fuel type GHG emission T&D Base case GHG
factor losses emission factor
(tCO2/MWh) (%) (tcos/MWh)

Electricity system
[Diesel (#2 oil) | 0,424 | 8,0% | 0,461

Does baseline change during project life?

Proposed Case Electricity System (Small Hydro Project)

Fuel type Proposed case T&D
GHG emission losses
factor
(tCO2/MWh) (%)

Electricity system
Small hydro | 0,000 | 8,0% |

GHG Emission Reduction Summary

Base case Proposed case End-use Gross annual GHG credits Net annual
GHG emission GHG emission annual energy GHG emission transaction GHG emission
factor factor delivered reduction fee reduction
[ @cozimwh) T (cozimwh) | (MWh) (tcor) (%) (tcoy)
Electricity system 0,461 0,000 24.125 11.119 | 0,0% | 11.119

Complete Financial Summary sheet

Version 3.2 © United Nations Environment Programme & Minister of Natural Resources Canada 2000 - 2006. UNEP/DTIE and NRCan/CETC - Varennes
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RETScreen® Financial Summary - Small Hydro Project

Annual Energy Balance

GHG reduction credit duration
GHG credit escalation rate

Avoided cost of capacity
Energy cost escalation rate
Inflation

Discount rate

Project life

Project name Small Hydro
Project location UKRAINE
Renewable energy delivered MWh 26.223  Net GHG reduction teoalyr 11.119
Excess RE available MwWh -
Firm RE capacity kw 2522  Net GHG emission reduction - 21 yrs tcoz 233.490
Grid type Central-grid__Net GHG emission reduction - 30 yrs teop 333.558
Financial Parameters
Avoided cost of energy €/kWh 0,0270 | Debt ratio %
RE production credit €kwWh [ -] Debtinterest rate %
Debt term yr
GHG emission reduction credit Income tax analysis? yes/no No|

Project Costs and Savings

Initial Costs Annual Costs and Debt
Feasibility study 3,1% € 318.400 0&M € 245.076
Development 3,3% € 342.400
Engineering 5,4% € 555.200 Debt payments - 30 yrs € 248.374
Energy equipment 18,1% € 1.864.000  Annual Costs and Debt - Total € 493.450
Balance of plant 59,7% € 6.136.000
Miscellaneous 10,3% € 1.057.600  Annual Savings or Income
Initial Costs - Total 100,0% € 10.273.600 Energy savings/income € 708.023
Capacity savings/income € -
Incentives/Grants €
GHG reduction income - 21 yrs € 222.372
Annual Savings - Total € 930.395
Periodic Costs (Credits)
Turbine overhaul € 200.000  Schedule yr # 20
€ -
€ -
End of project life - Credit € (1.500.000) _Schedule yr # 30
Calculate energy production cost? yes/no No|
Pre-tax IRR and ROI % 7.2%
After-tax IRR and ROI % 7,2% Calculate GHG reduction cost? yes/no No|
Simple Payback yr 10,5
YYear-to-positive cash flow yr 10,5  Project equity € 7.191.520
Net Present Value - NPV € (1.218.751)  Project debt € 3.082.080
Annual Life Cycle Savings € (151.300) Debt payments €lyr 248.374
Benefit-Cost (B-C) ratio - 0,83  Debt service coverage - 2,73

Yearly Cash Flows

Year Pre-tax After-tax Cumulative
# € €
0 (4.109.440)  (4.100.440) _ (4.109.440)
1 429.593 429.593 (3.679.847)
2 422.020 422,020 (3.257.827)
3 414.220 414.220 (2.843.607)
4 406.186 406.186 (2.437.421)
5 397.911 397.911 (2.039.510),
6 389.388 389.388 (1.650.122)
7 380.609 380.609 (1.269.514)
8 371.566 371.566 (897.948)
9 362.253 362.253 (535.695)
10 352.659 352.659 (183.036)
11 342.779 342.779 159.743
12 332.601 332.601 492.344
13 322.119 322.119 814.463
14 311.322 311.322 1.125.785
15 300.201 300.201 1.425.985
16 288.746 288.746 1.714.731
17 276.948 276.948 1.991.679
18 264.796 264.796 2.256.475
19 252.279 252.279 2.508.753
20 (121.836) (121.836) 2.386.918
21 226.107 226.107 2.613.025
22 (9.942) (9.942) 2.603.083
23 (24.030) (24.030) 2.579.054
24 (38.540) (38.540) 2540514
25 (53.486) (53.486) 2.487.028
26 (68.880) (68.880) 2.418.148
27 (84.736) (84.736) 2.333.413
28 (101.067) (101.067) 2.232.346
29 (117.889) (117.889) 2.114.457
30 3.505.679 3.505.679 5.620.136

Version 3.2

© Minister of Natural Resources Canada 1997 - 2006.

NRCan/CETC - Varennes
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Cumulative Cash Flows Graph

Renewable energy delivered (MWh/yr): 26.223

8.000.000

Small Hydro Project Cumulative Cash Flows
Small Hydro, UKRAINE

Total Initial Costs € 10.273.600 Net average GHG reduction (tcopfyr): 11.119

6.000.000

4.000.000

2.000.000

Cumulative Cash Flows (€)

(2.000.000)

(4.000.000)
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23
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(6.000.000)

IRR and ROI: 7,2%

Years

Year-to-positive cash flow: 10,5 yr

Net Present Value: € -1.218.751

Version 3.2

© Minister of Natural Resources Canada 1997 - 2006.

NRCan/CETC - Varennes
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RETScreen® Financial Summary - Small Hydro Project

Annual Energy Balance

GHG reduction credit duration
GHG credit escalation rate

Avoided cost of capacity
Energy cost escalation rate
Inflation

Discount rate

Project life

Project name Small Hydro
Project location UKRAINE
Renewable energy delivered MWh 26.223  Net GHG reduction teoalyr 11.119
Excess RE available MwWh -
Firm RE capacity kw 2522  Net GHG emission reduction - 21 yrs tcoz 233.490
Grid type Central-grid__Net GHG emission reduction - 30 yrs teop 333.558
Financial Parameters
Avoided cost of energy €/kWh 0,0270 | Debt ratio %
RE production credit €kwWh [ -] Debtinterest rate %
Debt term yr
GHG emission reduction credit Income tax analysis? yes/no No|

Project Costs and Savings

Initial Costs Annual Costs and Debt
Feasibility study 3,1% € 318.400 0&M € 245.076
Development 3,3% € 342.400
Engineering 5,4% € 555.200 Debt payments - 30 yrs € 248.374
Energy equipment 18,1% € 1.864.000  Annual Costs and Debt - Total € 493.450
Balance of plant 59,7% € 6.136.000
Miscellaneous 10,3% € 1.057.600  Annual Savings or Income
Initial Costs - Total 100,0% € 10.273.600 Energy savings/income € 708.023
Capacity savings/income € -
Incentives/Grants € I:l
GHG reduction income - 21 yrs € 222.372
Annual Savings - Total € 930.395
Periodic Costs (Credits)
Turbine overhaul € 200.000  Schedule yr # 20
€ -
€ -
End of project life - Credit € (1.500.000) _Schedule yr # 30
Calculate energy production cost? yes/no No|
Pre-tax IRR and ROI % 2,1%
After-tax IRR and ROI % 2,1% Calculate GHG reduction cost? yes/no No|
Simple Payback yr 15,0
YYear-to-positive cash flow yr 29,3  Project equity € 7.191.520
Net Present Value - NPV € (4.300.831)  Project debt € 3.082.080
Annual Life Cycle Savings € (533.921) Debt payments €lyr 248.374
Benefit-Cost (B-C) ratio - 0,40  Debt service coverage - 2,73

Yearly Cash Flows

Year Pre-tax After-tax Cumulative
# € €
0 (7.191520)  (7.191.520) _ (7.191.520)
1 429.593 429.593 (6.761.927),
2 422.020 422,020 (6.339.907)
3 414.220 414.220 (5.925.687)
4 406.186 406.186 (5.519.501)
5 397.911 397.911 (5.121.590),
6 389.388 389.388 (4.732.202)
7 380.609 380.609 (4.351.594)
8 371.566 371.566 (3.980.028)
9 362.253 362.253 (3.617.775)
10 352.659 352.659 (3.265.116)
11 342.779 342.779 (2.922.337)
12 332.601 332.601 (2.589.736)
13 322.119 322.119 (2.267.617)
14 311.322 311.322 (1.956.295)
15 300.201 300.201 (1.656.095)
16 288.746 288.746 (1.367.349)|
17 276.948 276.948 (1.090.401),
18 264.796 264.796 (825.605)|
19 252.279 252.279 (573.327)
20 (121.836) (121.836) (695.162)
21 226.107 226.107 (469.055)
22 (9.942) (9.942) (478.997)
23 (24.030) (24.030) (503.026)
24 (38.540) (38.540) (541.566)
25 (53.486) (53.486) (595.052)
26 (68.880) (68.880) (663.932)
27 (84.736) (84.736) (748.667)
28 (101.067) (101.067) (849.734)
29 (117.889) (117.889) (967.623)
30 3.505.679 3.505.679 2.538.056

Version 3.2

© Minister of Natural Resources Canada 1997 - 2006.

NRCan/CETC - Varennes
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Cumulative Cash Flows Graph

Small Hydro Project Cumulative Cash Flows
Small Hydro, UKRAINE
Renewable energy delivered (MWh/yr): 26.223 Total Initial Costs € 10.273.600 Net average GHG reduction (tcopfyr): 11.119
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Years
IRR and ROI: 2,1% Year-to-positive cash flow: 29,3 yr Net Present Value: € -4.300.831

Version 3.2 © Minister of Natural Resources Canada 1997 - 2006. NRCan/CETC - Varennes

RETScreen® Greenhouse Gas (GHG) Emission Reduction Analysis - Small Hydro Project

Use GHG analysis sheet? Complete Financial Summary sheet
Version 3.2 © United Nations Environment Programme & Minister of Natural Resources Canada 2000 - 2006. UNEP/DTIE and NRCan/CETC - Varennes
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RETScreen® Financial Summary - Small

Hydro Project

Annual Energy Balance

Project name Small Hydro
Project location UKRAINE
Renewable energy delivered MWh 26.223
Excess RE available MwWh -
Firm RE capacity kw 2522
Grid type Central-grid

Financial Parameters

€/kwh
€/kWh

Avoided cost of energy
RE production credit

Avoided cost of capacity €/KW-yr -
Energy cost escalation rate %

Inflation % 3,0%]
Discount rate % 12,0%
Project life yr 30

0,0270
1

Debt ratio %
Debt interest rate %
Debt term yr

Income tax analysis?

yes/no No|

Project Costs and Savings

Initial Costs Annual Costs and Debt
Feasibility study 3,1% € 318.400 0&M € 245.076
Development 3,3% € 342.400
Engineering 5,4% € 555.200 Debt payments - 30 yrs € 248.374
Energy equipment 18,1% € 1.864.000  Annual Costs and Debt - Total € 493.450
Balance of plant 59,7% € 6.136.000
Miscellaneous 10,3% € 1.057.600  Annual Savings or Income
Initial Costs - Total 100,0% € 10.273.600 Energy savings/income € 708.023
Capacity savings/income € -
Incentives/Grants € I:l
Annual Savings - Total € 708.023
Periodic Costs (Credits)
Turbine overhaul € 200.000  Schedule yr # 20
€ -
€ -
End of project life - Credit € (1.500.000) Schedule yr # 30
Calculate energy production cost? yes/no No|
Pre-tax IRR and ROI % -1,6%
After-tax IRR and ROI % -1,6%
Simple Payback yr 22,2
YYear-to-positive cash flow yr more than 30  Project equity € 7.191.520
Net Present Value - NPV € (5.982.407)  Project debt € 3.082.080
Annual Life Cycle Savings € (742.678) Debt payments €lyr 248.374
Benefit-Cost (B-C) ratio - 0,17  Debt service coverage - 1,80

Yearly Cash Flows

Year Pre-tax After-tax Cumulative
# €
0 (7.191520)  (7.191.520) _ (7.191.520)
1 207.221 207.221 (6.984.299)
2 199.648 199.648 (6.784.651)
3 191.848 191.848 (6.592.802)
4 183.814 183.814 (6.408.988)
5 175.539 175.539 (6.233.449)
6 167.016 167.016 (6.066.433)
7 158.237 158.237 (5.908.196)
8 149.194 149.194 (5.759.002)
9 139.881 139.881 (5.619.121)
10 130.288 130.288 (5.488.834)
11 120.407 120.407 (5.368.427)
12 110.230 110.230 (5.258.197)
13 99.747 99.747 (5.158.450),
14 88.950 88.950 (5.069.501),
15 77.829 77.829 (4.991.672),
16 66.374 66.374 (4.925.298),
17 54.576 54.576 (4.870.722),
18 42.424 42.424 (4.828.298)|
19 29.907 29.907 (4.798.391),
20 (344.208) (344.208) (5.142.599)
21 3.736 3.736 (5.138.863),
22 (9.942) (9.942) (5.148.805)
23 (24.030) (24.030) (5.172.834)
24 (38.540) (38.540) (5.211.374)
25 (53.486) (53.486) (5.264.860)
26 (68.880) (68.880)  (5.333.740),
27 (84.736) (84.736) (5.418.475)
28 (101.067) (101.067) (5.519.542)
29 (117.889) (117.889) (5.637.431)|
30 3.505.679 3.505.679 (2.131.752)

Version 3.2

© Minister of Natural Resources Canada 1997 - 2006.

NRCan/CETC - Varennes
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Cumulative Cash Flows Graph

Small Hydro Project Cumulative Cash Flows
Small Hydro, UKRAINE
Renewable energy delivered (MWh/yr): 26.223 Total Initial Costs € 10.273.600
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Years
Year-to-positive cash flow: more than 30 yr Net Present Value: € -5.982.407
Version 3.2 © Minister of Natural Resources Canada 1997 - 2006. NRCan/CETC - Varennes
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RETScreen® Energy Model - Small Hydro Project | Training & Support |
Units:

Site Conditions Estimate Notes/Range
Project name Small Hydro See Online Manual
Project location ROMANIA
Latitude of project location °N -90.00 to 90.00
Longitude of project location °E -180.00 to 180.00
Gross head m 200,00
Maximum tailwater effect m 5,00
Residual flow md/s 0,05 ==) Complete Hydrology & Load sheet
Firm flow m3/s 1,56

Grid type - Central-grid
Design flow m3/s 2,500

System Characteristics Estimate Notes/Range

Turbine type - Francis ==) Complete Equipment Data sheet
Number of turbines turbine 1

Turbine peak efficiency % 92,3%

Turbine efficiency at design flow % 89,2%

Maximum hydraulic losses % 5% 2% to 7%
Generator efficiency % 95% 93% to 97%
Transformer losses % 1% 1% to 2%

Parasitic electricity losses % 2% 1% to 3%

Annual downtime losses % 4% 2% to 7%

Small hydro plant capacity kW 3.829
3,829
Small hydro plant firm capacity kw 2.522
Available flow adjustment factor -
Small hydro plant capacity factor % 78% 40% to 95%
Renewable energy delivered MWh 26.223

94.403

Flow-Duration and Power Curves
—&— Available Flow =~ —&—Flow Used —=&— Available Power

35,000 4.500
30,000 1 I 4.000
I 3.500
25,000
& I 3.000 s
e =
T 20,000 1 : 2500 o
~ l])
2 g
T 15,000 I 2.000 g
I 1.500
10,000
I 1.000
5,000 | 500
— o o
0,000 r r r r T T T T T T T T T T T T T T T 0
0 10 20 30 40 50 60 70 80 90 100
Percent Time Flow Equalled or Exceeded (%)
Complete Cost Analysis sheet
Version 3.2 © Minister of Natural Resources Canada 1997 - 2006. NRCan/CETC - Varennes

Annual Energy Production Estimate Notes/Range
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RETScreen® Hydrology Analysis and Load Calculation - Small Hydro Project

Hydrology Analysis
Project type
Hydrology method

Hydrology Parameters

Estimate
User-defined

Notes/Range

Residual flow m3/s 0,05
Percent time firm flow available % 95% 90% to 100%
Firm flow m3/s 1,56
Flow-Duration Curve Data
Time Flow
Flow-Duration Curve
(%) (m3/s)
0% | 33,00 35,00
5% 14,50
10% 6,20 30,00 |
15% 3,00
20% 2,70
25% 2,60 25,00
30% 2,55
35% 2,30 E 20,00
40% 2,10 3
45% 1,90 z
50% 1,80 o 15,00 1
55% 1,75
60% 1,73 10,00
65% 1,70
70% 1,67
75% 1,65 5,00
80% 1,64
85% 1,63
90% 162 000 ‘ ‘
95% 1:61 0 10 20 30 . 40 50 60 70 80 90 100
100% 1.60 Percent Time Flow Equalled or Exceeded (%)
Load Characteristics Estimate Notes/Range
Grid type
Return to
Energy Model sheet
Version 3.2 © Minister of Natural Resources Canada 1997 - 2006. NRCan/CETC - Varennes
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RETScreen® Equipment Data - Small Hydro Project

Small Hydro Turbine Characteristics Estimate Notes/Range
Gross head m 200,00
Design flow m3/s 2,500
Turbine type - Francis See Product Database
Turbine efficiency curve data source - Standard
Number of turbines turbine 1
Small hydro turbine manufacturer ABC Ltd.
Small hydro turbine model model XYZ
Turbine manufacture/design coefficient - 4,5 2.8 10 6.1; Default = 4.5
Efficiency adjustment % 0% -5% to 5%
Turbine peak efficiency % 92,3%
Flow at peak efficiency md3/s 2,0
Turbine efficiency at design flow % 89,2%
Turbine Efficiency Curve Data
Flow Turbine Turbines Combined . .
efficiency running  turbine Efficiency Curve - 1 Turbine(s)
(%) # efficiency 100
0% 0,00 0 0,00 !
5% 0,00 1 0,00 0.90
10% 0,16 1 0,16
15% 0,31 1 0,31 0,80
20% 0,45 1 0,45
25% 0,56 1 0,56 0,70
30% 0,65 1 0,65
35% 0,73 1 0,73 .. 0.60
40% 0,79 1 0,79 §
45% 0,83 1 0,83 ‘5 0,50
50% 0,87 1 0,87 &
55% 0,89 1 0,89 0.40
60% 0,91 1 0,91
65% 0,92 1 0,92 0.30
70% 0,92 1 0,92 0.20
75% 0,92 1 0,92 '
80% 0,92 1 0,92 0,10
85% 0,92 1 0,92
90% 0,91 1 0,91 LY T
95% 0,90 1 0,90 10 20 30 40 5 60 70 8 90 100
100% 0,89 1 0,89 Percent of Rated Flow (%)
Return to
Energy Model sheet
Version 3.2 © Minister of Natural Resources Canada 1997 - 2006. NRCan/CETC - Varennes
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RETScreen® Cost Analysis - Small Hydro Project
Costing method:

Currency: Euro symbol

Cost references: None

Input Parameters
Project country Enter name
Local vs. Canadian equipment costs ratio - 0,80
Local vs. Canadian fuel costs ratio - 1,00
Local vs. Canadian labour costs ratio - 0,80
Equipment manufacture cost coefficient - 1,00 0.50 to 1.00
Exchange rate €/CAD 1,60
Cold climate? yes/no No
Number of turbines turbine 1
Flow per turbine m3/s 25
Approx. turbine runner diameter (per unit) m 0,7
Project classification:
Suggested classification - Mini
Selected classification - Small
Existing dam? yes/no No
New dam crest length m
Rock at dam site? yes/no No
Maximum hydraulic losses % 5%
Intake and miscellaneous losses % 1% 1% to 5%
Access road required? yes/no Yes
Length km 5,0
Tote road only? yes/no Yes
Difficulty of terrain - 3,0 1.0t0 6.0
Tunnel required? yes/no No
Canal required? yes/no No
Penstock required? yes/no No
Distance to borrow pits km 3,0
Transmission line
Length km 10,0
Difficulty of terrain - 1,0 1.0t02.0
Voltage kv 44,0
Interest rate % 5,0%
Cost Adjustment Amount
Initial Costs (Formula Method) (local currency) Factor (local currency) Relative Costs
Feasibility Study € 318.400 1,00 € 318.400 3,1%
Development € 342.400 1,00 € 342.400 3,3%
Land rights € - 0,0%
Development Sub-total: € 342.400 3,3%
Engineering € 555.200 € 555.200 5,4%
Energy Equipment € 1.864.000 € 1.864.000 18,1%
Balance of Plant
Access road € 342.400 1,00 € 342.400 3,3%
Transmission line € 556.800 1,00 € 556.800 5,4%
Substation and transformer € 124.800 1,00 € 124.800 1,2%
Penstock € - 1,00 € - 0,0%
Canal € - 1,00 € - 0,0%
Tunnel € - 1,00 € - 0,0%
Civil works (other) € 5.112.000 1,00 € 5.112.000 49,8%
Balance of Plant Sub-total: € 6.136.000 € 6.136.000 59,7%
Miscellaneous € 1.057.600 1,00 € 1.057.600 10,3%
GHG baseline study and MP [ Cost [€ = € - 0,0%
|GHG validation and registration | Cost | € = € - 0,0%
Miscellaneous Sub-total: € 1.057.600 10,3%
Initial Costs - Total (Formula Method) € 10.273.600 € 10.273.600 100,0%
Annual Costs (Credits) Unit antity Unit Cost Amount Relative Costs Cost Range
0o&M
Land lease project 1 € -1 € - - -
Property taxes % | 0,0% € 10.273.600 € - - -
Water rental kW 3.829 € -1 € - - -
Insurance premium % 0,40% € 10.273.600 € 41.094 - -
Transmission line maintenance % 5,0% € 681.600 € 34.080 - -
Spare parts % 0,50% € 10.273.600 € 51.368 - -
O&M labour p-yr 2,00 € 35.000 | € 70.000 - -
GHG monitoring and verification project 0 € - € - - -
Travel and accommodation p-trip 6 € 1.000 | € 6.000 - -
General and administrative % 10% € 202,542 € 20.254 - -
Other - 0&M | Cost 0 € -Je - - -
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RETScreen® Greenhouse Gas (GHG) Emission Reduction Analysis - Small Hydro Project

Use GHG analysis sheet? Type of analysis:[ _User-defined
Potential CDM project? Use simplified baseline methods?| —~ No |

Background Information

Project Information
Project name Small Hydro Project capacity 2,52 MW
Project location ROMANIA Grid type Central-grid

Base Case Electricity System (Baseline)

Fuel type GHG emission T&D Base case GHG
factor losses emission factor
(tCO2/MWh) (%) (tcos/MWh)

Electricity system
[Diesel (#2 oil) | 0,423 | 8,0% | 0,460

Does baseline change during project life?

Proposed Case Electricity System (Small Hydro Project)

Fuel type Proposed case T&D
GHG emission losses
factor
(tCO2/MWh) (%)

Electricity system
Small hydro | 0,000 | 8,0% |

GHG Emission Reduction Summary

Base case Proposed case End-use Gross annual GHG credits Net annual
GHG emission GHG emission annual energy GHG emission transaction GHG emission
factor factor delivered reduction fee reduction
[ @cozimwh) T (cozimwh) | (MWh) (tcor) (%) (tcoy)
Electricity system 0,460 0,000 24.125 11.092 | 0,0% | 11.092

Complete Financial Summary sheet

Version 3.2 © United Nations Environment Programme & Minister of Natural Resources Canada 2000 - 2006. UNEP/DTIE and NRCan/CETC - Varennes
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RETScreen® Financial Summary - Small Hydro Project

Annual Energy Balance

Yearly Cash Flows

Year Pre-tax After-tax Cumulative
Project name Small Hydro # €
Project location ROMANIA 0 (4.109.440) (4.109.440) (4.109.440)|
Renewable energy delivered Mwh 26.223  Net GHG reduction teoalyr 11.092 1 1.514.704 1.514.704 (2.594.736)
Excess RE available Mwh - 2 1.507.132 1.507.132 (1.087.604)
Firm RE capacity kw 2.522 Net GHG emission reduction - 21 yrs tcoz 232.940 3 1.499.332 1.499.332 411.728
Grid type Central-grid__Net GHG emission reduction - 30 yrs teop 332.771 4 1.491.298 1.491.298 1.903.025
5 1.483.022 1.483.022 3.386.048
Financial Parameters 6 1.474.499 1.474.499 4.860.547
7 1.465.720 1.465.720 6.326.267
Avoided cost of energy €/kWh Debt ratio % 8 1.456.678 1.456.678 7.782.945
RE production credit ekwh [ -] Debtinterest rate % 9 1.447.364 1.447.364 9.230.309
Debt term yr 10 1.437.771 1.437.771 10.668.080
1 1.427.890 1.427.890 12.095.970
GHG emission reduction credit Income tax analysis? yes/no No| 12 1.417.713 1.417.713 13.513.683
GHG reduction credit duration 13 1.407.230 1.407.230 14.920.913
GHG credit escalation rate 14 1.396.433 1.396.433 16.317.346
15 1.385.312 1.385.312 17.702.658
Avoided cost of capacity 16 1.373.858 1.373.858 19.076.516
Energy cost escalation rate 17 1.362.059 1.362.059 20.438.575
Inflation 18 1.349.907 1.349.907 21.788.482
Discount rate 19 1.337.390 1.337.390 23.125.872
Project life 20 963.276 963.276 24.089.148
21 1.311.219 1.311.219 25.400.367
22 1075694 1075694  26.476.061
23 1.061.606 1.061.606 27.537.668
Initial Costs Annual Costs and Debt 24 1.047.096 1.047.096 28.584.764
Feasibility study 3,1% € 318.400 0&M € 245.076 25 1.032.150 1.032.150 29.616.914
Development 3.3% € 342.400 26 1.016.756 1.016.756 30.633.670
Engineering 5,4% € 555.200 Debt payments - 30 yrs € 248.374 27 1.000.900 1.000.900 31.634.571
Energy equipment 18,1% € 1.864.000  Annual Costs and Debt - Total € 493.450 28 984.569 984.569 32.619.140
Balance of plant 59,7% € 6.136.000 29 967.747 967.747 33.586.887
Miscellaneous 10,3% € 1.057.600  Annual Savings or Income 30 4.591.315 4.591.315 38.178.202
Initial Costs - Total 100,0% € 10.273.600 Energy savings/income € 1.793.659
Capacity savings/income € -
Incentives/Grants €
GHG reduction income - 21 yrs € 221.847
Annual Savings - Total € 2.015.507
Periodic Costs (Credits)
Turbine overhaul € 200.000  Schedule yr # 20
€ -
€ -
End of project life - Credit € (1.500.000) _Schedule yr # 30
Calculate energy production cost? yes/no No|
Pre-tax IRR and ROI % 36,3%
After-tax IRR and ROI % 36,3% Calculate GHG reduction cost? yes/no No|
Simple Payback yr 41
YYear-to-positive cash flow yr 2,7  Project equity € 7.191.520
Net Present Value - NPV € 7.522.281  Project debt € 3.082.080
Annual Life Cycle Savings € 933.843  Debt payments €lyr 248.374
Benefit-Cost (B-C) ratio - 2,05 Debt service coverage - 7,10

Version 3.2
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Cumulative Cash Flows Graph

Renewable energy delivered (MWh/yr): 26.223
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Small Hydro Project Cumulative Cash Flows
Small Hydro, ROMANIA

Total Initial Costs € 10.273.600

Net average GHG reduction (tcopfyr): 11.092
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IRR and ROI: 36,3%

Years

Year-to-positive cash flow: 2,7 yr

Net Present Value: € 7.522.281

Version 3.2
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RETScreen® Financial Summary - Small Hydro Project

Annual Energy Balance
Year Pre-tax After-tax Cumulative
Project name Small Hydro # €
Project location ROMANIA 0 (7.191.520) (7.191.520) (7.191.520)|
Renewable energy delivered Mwh 26.223  Net GHG reduction teoalyr 11.092 1 1.514.704 1.514.704 (5.676.816)
Excess RE available Mwh - 2 1.507.132 1.507.132 (4.169.684)
Firm RE capacity kw 2522  Net GHG emission reduction - 21 yrs teoz 232.940 3 1.499.332 1.499.332 (2.670.352)
Grid type Central-grid__Net GHG emission reduction - 30 yrs teop 332.771 4 1.491.298 1.491.298 (1.179.055)|
5 1.483.022 1.483.022 303.968
Financial Parameters 6 1.474.499 1.474.499 1.778.467
7 1.465.720 1.465.720 3.244.187
Avoided cost of energy €/kWh Debt ratio % 8 1.456.678 1.456.678 4.700.865
RE production credit ekwh [ -] Debtinterest rate % 9 1.447.364 1.447.364 6.148.229
Debt term yr 10 1.437.771 1.437.771 7.586.000
1 1.427.890 1.427.890 9.013.890
GHG emission reduction credit Income tax analysis? yes/no No| 12 1.417.713 1.417.713 10.431.603
GHG reduction credit duration 13 1.407.230 1.407.230 11.838.833
GHG credit escalation rate 14 1.396.433 1.396.433 13.235.266
15 1.385.312 1.385.312 14.620.578
Avoided cost of capacity 16 1.373.858 1.373.858 15.994.436
Energy cost escalation rate 17 1.362.059 1.362.059 17.356.495
Inflation 18 1.349.907 1.349.907 18.706.402
Discount rate 19 1.337.390 1.337.390 20.043.792
Project life 20 963.276 963.276 21.007.068
21 1.311.219 1.311.219 22.318.287
22 1075694 1075694 23393981
23 1.061.606 1.061.606 24.455.588
Initial Costs Annual Costs and Debt 24 1.047.096 1.047.096 25.502.684
Feasibility study 3,1% € 318.400 0&M € 245.076 25 1.032.150 1.032.150 26.534.834
Development 3.3% € 342.400 26 1.016.756 1.016.756 27.551.590
Engineering 5,4% € 555.200 Debt payments - 30 yrs € 248.374 27 1.000.900 1.000.900 28.552.491
Energy equipment 18,1% € 1.864.000  Annual Costs and Debt - Total € 493.450 28 984.569 984.569 29.537.060
Balance of plant 59,7% € 6.136.000 29 967.747 967.747 30.504.807
Miscellaneous 10,3% € 1.057.600  Annual Savings or Income 30 4.591.315 4.591.315 35.096.122
Initial Costs - Total 100,0% € 10.273.600 Energy savings/income € 1.793.659
Capacity savings/income € -
Incentives/Grants € I:l
GHG reduction income - 21 yrs € 221.847
Annual Savings - Total € 2.015.507
Periodic Costs (Credits)
Turbine overhaul € 200.000  Schedule yr # 20
€ -
€ -
End of project life - Credit € (1.500.000) _Schedule yr # 30
Calculate energy production cost? yes/no No|
Pre-tax IRR and ROI % 20,4%
After-tax IRR and ROI % 20,4%  Calculate GHG reduction cost? yes/no No|
Simple Payback yr 58
YYear-to-positive cash flow yr 4,8  Project equity € 7.191.520
Net Present Value - NPV € 4.440.201  Project debt € 3.082.080
Annual Life Cycle Savings € 551.223  Debt payments €lyr 248.374
Benefit-Cost (B-C) ratio - 1,62  Debt service coverage - 7,10

Version 3.2
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Cumulative Cash Flows Graph

Small Hydro Project Cumulative Cash Flows
Small Hydro, ROMANIA
Renewable energy delivered (MWh/yr): 26.223 Total Initial Costs € 10.273.600 Net average GHG reduction (tcopfyr): 11.092
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IRR and ROI: 20,4% Year-to-positive cash flow: 4,8 yr Net Present Value: € 4.440.201
Version 3.2 © Minister of Natural Resources Canada 1997 - 2006. NRCan/CETC - Varennes

RETScreen® Greenhouse Gas (GHG) Emission Reduction Analysis - Small Hydro Project

Use GHG analysis sheet? Complete Financial Summary sheet
Version 3.2 © United Nations Environment Programme & Minister of Natural Resources Canada 2000 - 2006. UNEP/DTIE and NRCan/CETC - Varennes
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RETScreen® Financial Summary - Small Hydro Project

Annual Energy Balance
Year Pre-tax After-tax Cumulative
Project name Small Hydro # €
Project location ROMANIA 0 (7.191.520) (7.191.520) (7.191.520)|
Renewable energy delivered MWh 26.223 1 1.292.857 1.292.857 (5.898.663)
Excess RE available Mwh - 2 1.285.284 1.285.284 (4.613.379)
Firm RE capacity kw 2522 3 1.277.484 1.277.484 (3.335.894)
Grid type Central-grid 4 1.269.450 1.269.450 (2.066.444)
5 1.261.175 1.261.175 (805.269)
Financial Parameters 6 1.252.652 1.252.652 447.383
7 1.243.873 1.243.873 1.691.255
Avoided cost of energy €/kWh Debt ratio % 8 1.234.830 1.234.830 2.926.086
RE production credit ekwh [ -] Debtinterest rate % 9 1.225.517 1.225.517 4.151.602
Debt term yr 10 1.215.924 1.215.924 5.367.526
11 1.206.043 1.206.043 6.573.569
Income tax analysis? yes/no No| 12 1.195.865 1.195.865 7.769.434
13 1.185.383 1.185.383 8.954.817
14 1.174.586 1.174.586 10.129.403
15 1.163.465 1.163.465 11.292.868
Avoided cost of capacity €/KW-yr - 16 1.152.010 1.152.010 12.444.878
Energy cost escalation rate % 17 1.140.212 1.140.212 13.585.090
Inflation % 3,0%) 18 1.128.060 1.128.060 14.713.150
Discount rate % 12,0% 19 1.115.543 1.115.543 15.828.693
Project life yr 30 20 741.428 741.428 16.570.121
21 1.089.372 1.089.372 17.659.493
22 1075604 1075694 18735187
23 1.061.606 1.061.606 19.796.793
Initial Costs Annual Costs and Debt 24 1.047.096 1.047.096 20.843.889
Feasibility study 3,1% € 318.400 0&M € 245.076 25 1.032.150 1.032.150 21.876.040
Development 3.3% € 342.400 26 1.016.756 1.016.756 22.892.796
Engineering 5,4% € 555.200 Debt payments - 30 yrs € 248.374 27 1.000.900 1.000.900 23.893.696
Energy equipment 18,1% € 1.864.000  Annual Costs and Debt - Total € 493.450 28 984.569 984.569 24.878.265
Balance of plant 59,7% € 6.136.000 29 967.747 967.747 25.846.012
Miscellaneous 10,3% € 1.057.600  Annual Savings or Income 30 4.591.315 4.591.315 30.437.327
Initial Costs - Total 100,0% € 10.273.600 Energy savings/income € 1.793.659
Capacity savings/income € -
Incentives/Grants € I:l
Annual Savings - Total € 1.793.659
Periodic Costs (Credits)
Turbine overhaul € 200.000  Schedule yr # 20
€ -
€ -
End of project life - Credit € (1.500.000) _Schedule yr # 30
Calculate energy production cost? yes/no No|
Pre-tax IRR and ROI % 17,2%
After-tax IRR and ROI % 17,2%
Simple Payback yr 6,6
YYear-to-positive cash flow yr 56  Project equity € 7.191.520
Net Present Value - NPV € 2.762.591  Project debt € 3.082.080
Annual Life Cycle Savings € 342.958  Debt payments €lyr 248.374
Benefit-Cost (B-C) ratio - 1,38  Debt service coverage - 6,21
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Cumulative Cash Flows Graph

Renewable energy delivered (MWh/yr): 26.223
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Year-to-positive cash flow: 5,6 yr

Net Present Value: € 2.762.591
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