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H Oeppoxpacio enopd Kupimc otnv Taom ToL NAlokoL KeAMov. Ewotkdtepa, 1 tdon
OVOIKTOU KULKAMUOTOS OLEAVETOL ONUOVTIKG He peiowon g Oepuokpaciac,
YeYOVOC mov mpEmel vo. Anedel cofoapd vmoyn Kotd TO OYEOCUO EVOG
GUGTNLOTOC, EVO TO PEVUA PPayVKUKAMGONG LELWVETAL EAAPPT,

XUVOAKA, M 16YX0C TOL MAUKOD KEMOU HEIMVETOL UE TNV OoOENON 1TNG
Oepuoxpaciog

Xovnfmc 01 KOTOOGKELOOTEC TOV MAMOKOV KEMOV KOl TAVEA OVUPEPOLY
EVOEIKTIKOVG GLUVTEAECTEG LETAPOANG TOV TOpaKAT® HeYeB®OV pe 1N Oeppokpacia.
Pedpa Bpayvkoxkimong Isc,, pe tomikéc tpég mg tédEng tov 0,04-0,07% ava
Babuo Kelvin (m KeAciov)

Taon avowtov kvkhopatog VOC pe tumikée Tiuéc g taéng tov -0,3 émc¢ -0,4%
avd Baduo Kelvin (n Keloiov)

Méyiot oyvg Pmpp pe tomikéc tipéc g taéng tov -0,4 ém¢ -0,5% avd Baduod
Kelvin ( KeAoiov)
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Ot Topomavm TIUES EIval EVOEIKTIKES Yo TAVEL KPUGTUAALKOV TTupttiov. I'a whvel
duop@ov mupttiov, N UEI®ON GTIC TWESC TNG TAGNC Kol Kupime NG 1oYvo¢ (Tov
elvanr kot To u€yefoc pe 10 AUECO EVOLPEPOV) ElvOL LKPOTEPT UE EVOEIKTIKEC
Twég ¢ téénc tov -0,3% oava Padbud Kelvin yio v tdon tov 0vOIKTOD
KukAdpatoc kot -0,3 £wg -0,4% avd fabud Kelvin yio v 1oy tov keAov

To yeyovdg avtd QavePOVEL VOl GNUOVTIKO TAEOVEKTNUO TNG TEXVOAOYIOG TOL
GLOPPOV TLPITIOL TTOL ElvaL 1 LIKPOTEPT] LEIMOT 16YVOC 6€ VYNAES Beprokpaciec

Qo1O60 KOTA TN OYEOIOGT €VOC GLOTNUOTOC KOl TNV ETAOYN TEYVOAOYI®WV Oa
npénel va Anedel voyn o onuovtikd ukpotepo Pabuos amddooons (oniaon
TOGOGTOV TNG MPOCTIMTOVGOS OKTIVOPOAING OV UETATPEMETAL GE MAEKTPIKIG
evépyetla, 6-7% évavtt 15-17% yio kpuoTaAMKA KEALQ)

To yeyovOoc avtd av&dvel TIC OMOUTNCES YMPOVL KOl GLVOUP®OV EYKATAUCTAGEMV
otofudv UE TAVEL AQUOPOOL TLPITIOL EVOVTL OVTIoTOlY®V oTodudv e
KPLOTAAAIKA TTAVEAL
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Ano 10 QOTOPOATATKA KEALQ GTA POTOPOATAIKA TAVEA!

Ta nAakd keAd ypnoipomolovvtol 6rdvia Lova Tovc. Xuvnlme, KeAd pe ta oo
YOPOKTNPIOTIKA OCLVOEOVTOL MAEKTPIKA UETOED TOLG MOGTE VO TPOKVYEL
LEYOAVTEPT 1OYVC UE TN UOpeN €VOC @mToPoAtaikod mdveAd. Ta maved ot
GUVEYELD GLUVOLALOVTOL HETAED TOVC (MGTE VO TPOKLYOLV Ol PWTOPOoATAIKOT
otofuoi

[TapdAAnin cOvoeo KEMDV
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H tdon ota dkpa Tov GLVOLAGUOD TOPAUEVEL 1] 1010 LLE TNV TACT] TOL KAOE KEAMOVD.
‘Etol 1 yopoktnplotikn peOUOTOC-TACTC TOV GLVOLOAGCUOV TPOKVMTEL OO TNV
GOpoion TV TIHOV PEOUOTOC YOl TNV 1010, TIUN TACTG
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e YHVOECT] KEMMOV GE GEPA: OTN OCLVOECT] KEADV GE GEPA VITAPYEL 1 101 pom|
PEVUOTOC avVA KEAL eV 1 TAoM €ivor iom Le To ABpoicUa TOV TAGEDV TOV KEAMWDV
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H gniopaon T okiaong

H enridpaon g oxioonc, g EAAEWYNC ONA0O NAMAKOD QMOTOS, OVAYETAL GTNV
LEPIKN N OMKT am®Aelo, onuovpyiae eotopeduatoc. H oxioomn onuiovpyeital
cLVNOMG ad TNV TOPOVGI PLGIKOV EUTOOT®V (TT.Y. 0EVOPL, KTipla, GTOAOL KTA) 1
oo TaPOOIKA (Kot LOALOV GTOYOGTIKOD YOPUKTNPO) QOIVOLEVO, (TT.Y. GVVVEQPQ.)

[o mopdoctypo og Oewpnbel mn mepintoon TOV TPIOV MAOKOV KEMOV
oLVVOEdEUEVOV o€ oelpd. Av vmotebel 0Tt éva kel oKlaleTtor TANPWOS TOTE M
mopaymyn peopotoc amd ovtd Qo eivor undevikn kor kotd ocvvémewn Oo
CUUTEPLPEPETOL MG OVOIKTO KOKA®UQ, UNOEVICOVTOC TN GULVOMKI TOPOyMYN
EVEPYELOG

Mia Abon mov epapuoletor cuvnBme €ivalr n TPocHnNkn OO0®V TOPAKOUYTG
(bypass diodes) ocuvvoedeuévev avImapdAANAe, TPOC TO MALOKA KeEMA. Xe
KOVOVIKEC GLVONKES 01 010001 AV TOL EIVAL TOAMUEVEC AVASTPOPO KOl OEV EXLOPOVV
oTNV mapaymyn evépyelac. Qotdco, 0tav €vo KEAL oKlOGTEL TANPWS, TOTE TO
PEVUO TOV VTOAOIT®V NALUKOV KEAMWDV PEEL OLOUEGOV TNC 01000V AVTNG, M OToln
ToA®VETOL 0pOd, O TNPOVTOG £TCL TI POT] EVEPYELNG
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Ac BepnOel topa n wepintwon mwov Eva KEM €ivol LEPIKOC OKIOGUEVO, TT.Y. UE
ueimon ¢ mpoomintovcag Eviaong aktvoPBoAiag oto 20% oe oyéon pe to dALA
KEMAL

2NV TEPIMTOOTN AL TO GLYKEKPIUEVO KeAlL Ba mapdayel wepimov to 20% tov
PMOTOPELUOTOC EVD TO, AL ke Ba apdyovy o 100%

Adym ¢ obvoeong o€ Gepd, 6to KOUKA®UO Ba péel udévo 10 peduo mov OHa
TOPAYETOL OO TO UEPIKAOG OKIOGUEVO KeEAL Ava@opikd pe to KEAE TOL O&V
okidovtal 1o VTOAoITo pedLL TOVG (dNAaON To vITOAoto 80%) Oa péet ecmTEPIKA
GE OVTA, GTIS EVOOYEVEIC 01000V TOVC

EmmAéov 610 pepikmdc oklaoueEvo KeM Oa veiotatol anmAcia evépyelog Kabwg n
01000¢ Tov B elvarl avAGTPOPO TOAMUEVT] OO TNV TAGCT] TOL TOPAYETOL GTA AAAQ
KEMAL
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[Ipoktikd, N mepintoon avtyy 0dnyel otn dnuovpyion «Bepudv onueiov» (hot
Spots) to omoio, LTopoHV Vo 001 YNCOLY GE YPNYOPOTEPT] YHPAVGT KOl EVOEYOLEVO,
KOTOGTPOPT] TOV TTAVEA

Qo1600, pe 1 Ponbela TOV 0100V TOPAKALUYNC QTOPEVYOVTIAL TO TPOPANUaT
TV Oepumv onueiov. XNy mEPITTOON QLTN, N OWPOPE TOV PELUATOV UETAED
TOV KEAMWOV TOV 0&V GKIALOVTAL KOl TOV UEPIKMOG OKIUGUEVO KEALOV PEEL OLOUECOV
NG 01000V TAPAKOLLYTG
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e Qo1000, M YpNonN Moac 01000L TUPAKAUYNG avh KEAM €ivor YeEVIKA apKeETA
daavnpn Kot oty mpacn, cuvhnBme ypnoponoteiton pio 6iodog ava 10-11 kel

e T mapaderypa yio Eva TaveL amoTeAoVUEVO artd 36 ev GEPA cLVIEOEUEVA KEALA,
yperalovtal 3 diodot. Ot diodol avtoi mepriauPdvovtor cuvnbwg cto KIP®OTIO
GUVOEGTC GTO TTio® UEPOC KADE TAVEL

 Onwng &yel yivel @avepo Yo TNV €V GEPAE GUVOEST T NAEKTPIKA YOPOKTINPIGTIKA
EVOC TAVEL KO, KOt €mEKTOON Wiog ovotoyiac maved, kabopiCoviar amd 10
YEPOTEPO (amd mAELPAS okiaong) kel N mhveAd. T o AOYOo avTO, TAVEA LE
OLAPOPETIKOVS TOTOVS NALOKOV KEM®DV 1 A0 O1OPOPETIKOVS KATAUOKELAGTES 0€ Oa
TPETEL VO GLVOEOVTAL LETAED TOVG



TTpakTikoi kKavovec XwpoBETnong

['a v péyiot amorafn evépyelag, Ta TAvEL lvarl amapaitnto va, tomofeTovvTal
LE VOTIO TPOGOUVATOMGOUO UE KAIoM 1 omoia eEaPTATAL OO TO YEOYPAPIKO TAATOG

NG TEPLOYNG

[ to EAANVIKA 0ed0UEVO, Lo TUTTIKT LEGT] YOPAKTIPLOTIKY KAIoT €ivol avTr) TV
30 poipav (awéEnon evepyelakng amoAiafnc pe tracking system)

H tomobétnomn twv ndvel o voTio mpocavatoMoud pe mepimov 30 poipeg kiion
®G TPOG TNV 0pLOVTLO, 0ivOVV £Vav TPOUKTIKO KOVOVO TOTOOETNONG TV TAVEL

Avagopika pe 1n okioon, o tpémel vo AapPavetor LEPILVO MGTE 1) €YKATACTOGCN
vo, Ppioketon 6e YOPo 6TOV 0Moio amovcldlovv eumoola. EmmAéov, yia tnv
ATOPLYT GKIAGEMV GEPOV POTOROATATK®OV TAVEL HETAED TOVG, £VOC TPOKTIKOC
Kovovog TomofEtnong etval 0Tt 1 owOGTaoT LETAED O1000)IK®OV GEPWV Oo TpEmel
va, EIVOL TOLAAYIGTOV OITAAGLO TOV DYOVS TNG EYKATACTAUGTC



TTpakTikoi kKavovec xwpoBOETnong

Amnodoon avaloya
HE TNV KAioT) Kal TOV
MPooavaTtoAIiouo

€ M 95-100%
S W 90- 95%
%’L B s5- 90%
s B 80- 85%
B 75— 80%
70— 75%
65— 70%
60— 65%

a0e B¢ 400 200 e 0 400 602 a0e
< <Moon NéTog Avatohrj> =
MNpocavaroMouog

=BeEATIoTN KAiaT

100%



TTpakTikoi kKavovec XwpoBETnong

KAion wc npoc 1o opilovrio eninedo

lMpoocavaroAiopoc

AvatoMikog - AUTIKOC

NoTioavatoAikoc- NoTioduTikoc

NoTI0C

Bopewoavatohikoc- BopeioduTikoc 90 67 30

Bopelog 90 60 20



TTpakTikoi kKavovec XwpoBETnong

MpocavatoAiopog

KAion w¢ mpog
To opifovtio . NotioavatoAikog AvatoAIKog
emmedo Notiog , .
NoTI08UTIKOG Autikog
90% 90% 90%
98% 95% 88%
100% 95% 85%
60% 60% 50%




TTpakTikoi kKavovec XwpoBETnong

EVOLIKTIKRA EvésIKTIKN
Tpomog okiacng Zkiacn (%) anwleia 1oxUog | anwAsia 1oxUog
(1 string x 9 modules) (3 string x 3 modules)

B B g
e X 0,15% -3,7% 1,7%
HEL 4
BB X
4 £ 2,6% -16,7% -7%
=] 4 =

[ [¥

44 11,1% -36,5% -30,5%

4 =]
[
[ EAE 12,5% -18,3% -17%




TTpakTikoi kKavovec XwpoBETnong

JuyKpImIKOC nivakac pwroBoAraikmv Texvoloyimv

(etonhiopoc nou xkukAowopei oTnv ayopd omic apxec 2008)

TYNOZ ‘“.".T OU UHEVIOU | noAukpuoTaAhika MovokpuoTtaAhikd
n "Thin Film | |

Epgavion

| a-si: 4,2-6,6%

u-Si: 8,1-8,5%
Anodoon 11-14,8% 11-19,3%
CIS-CIGS: 6-11%

CdTe: 6-11,1%

ANaITOUPEVI EMPAVEIT

_7 2 i . . 2
ava kWp 9-25m | 7-9m 5,5-9m

MEoTn ETHNOW NAPAYWYI)

3 kWh ava kw
evépyeiac ( ava kWp) 1.300-1.450 1.300 1.300

{ péom mun yio EAAABa ko yia fvo Tumed clornpo

UE Vim0 NPOCaVaTOATRD Kd KaTdAAnAn Khion)

MEon ETHOIG napaywy)
evepveiac (kWh ava m?)

50-160 145-185 145-235

{ péon T yio EAASSa kai yio Evo Tuncd odornpo
UE vETIO NPOoOVOTOAORS K KOTGAANAN KAion) |

ETrjola geiworn EKnopnmv '
SiwoEerbiov Tou avBpaxa 1.300 1.300
(kg CO, ava kWp) |




TTpakTikoi kKavovec XwpoBETnong

e  YVoTNNOTO YVNAATNONS TG TOPELOS TOV NALOV:

e H yvniatmon ¢ mopeiog Tov NAOL OmoTEAEL Ui TEYVIKY 1) OO0 GTOYEVEL GTNV
LLEYLGTOTOINGT TNG TOPAYOLEVIG NAEKTPIKTNG EVEPYELNS LECH TNG TPOooTADELNG Kivnong
TV BAcemv TOV TAVEL KOTA TN OOPKEIL TNG MUEPUC MOTE VO CUVEYMC 1 KAOETN
TPOCGTTOGT TNG NALOKNG aKkTIvoPoAiag

o Tlapéyovv ®oT0G60 aVENUEVEC am0dOGELS, KaTd LEGO 0po TG TéENG Tov 30%

*  Xopiovton o€ 000 PaciKeg KoTnyoplec:

1. Zvomqnato povov acova (single axis): mpokeitonl yio GLGTAUOTO GTO O0TTOio AaPdvel
YOPO, KIvnon TV TaveL o€ Evay ASova, auToV TG AvVaTOANC-ADGNG KOTA TN OLAPKELN Uiog
uépac. Tvmikd, To GLGTAUATO AVTAE ETLTVYYAVOLY AVENON TS Tapay@YNS kKatd 20-25%
o€ GYE0M LE Ta cuoTUaTe otafepwv PAcewv

2. Xvoetinoto ooV afovo (dual axis): mpokeitor yi GLOTAUOTO GTO OTOilN Eivot
emmAéov dvvatn n pLOuUeN ™G KAloNG TV TAVEL ¢ mpog v oprlovtio. H emmiéov
LT dvvaTOTNTA TTOPEYEL OVENUEVN amodoon Katd Tomka 25-40% oce oyéom ue 10
cuoTnuata ctafepmv Bacemv



TTpakTikoi kKavovec XwpoBETnong

 H xivnon ota cueTNUOTO OVTA ETITVYYAVETOL LE GLVNOWMG LE NAEKTPO- UNYOVIKA
1 NAEKTPO-LOPOVAIKE PLEGTL

e Ol 10 ocvotNuOoTo YVNAATNONG YopoKTINPilovial amd 1010KOTOVOADGELS, Ol
omoiec elvan LKpES KaBmG 1 kiviomn ogv ivar cuveync aArd TEPLOOTKT, TVTTIKA Ui
Kivnon ava 10 Aentd

e Q0T0060, €lvOl CKOTINO 1] EVEPYELD QUTI] VO TTPOEPYETUL OO TO OIKTVLO TG
AEH kot 0yt awo to @/B mavel LMOY® TS O10Q0Pas TIUNS



1.

TTpakTikoi kKavovec XwpoBETnong

OAlo ta ovotuata yyvnidtnone ypniovv cvvimpnong AOy® g LIAPENS
NAEKTPO-UNYOVIKOV 1 TMAEKTPO-VOPUVAIKOV HEGHOV KIiviomne. 2& OPICUEVEC
TEPUTTMOGEL UTOPEL VO KOTAGTEL OTOPAITNTOS O EMAVO- TPOYPOUUUATIGUOS TOV
AOYIGUIKOV TOV GLGTIUOATOC KIvNnong, AOY® OMAELNS OEOOUEVDV

AdYy® TOL ONUOVTIKOD TOVG VWYOVS, €ival OmopoitnTn 1 €KOOGT] OUKOOOUIKTC
docloc Kol Oyl €YKPIONG EPYUCLOV HIKPNG KAIUOKOC, OTMG 1oYVEL Y10, TO!
ocvotnuoto otafepov Pacewv. To yeyovdog owtd avédvel TO KOGTOG
EYKOTAOTOONG Kot €mnpealel tov ypOvo VAOTOINONG TNG KOTOGKELNC TOL
otofuov

EmmAéov AOy® 1oL ONUAVTIKOD DYOUC, 1) EKTEAECT OLAPOPWOV EPYOCIOV YIVETOL
OVGKOAOTEPN o€ oYéomn Ue 10, cvotnuate otabepaov PBdcewv. Tlapaoetypoto
TETOLOMV EPYOCIOV OTOTEAODV 1 OVIIKATAGTOCT) €VOC TAVEA OV £YEL VTOGTEL
@Bopd N 0 KaOAPIGUOS TV TAVEL



TTpakTikoi kKavovec XwpoBETnong




TTpakTikoi kKavovec XwpoBETnong

Mapadeiypata diaovikwy nAlooTatwv



TTpakTikoi kKavovec XwpoBETnong

Epappoyec pwTofoATdikwy O TApATOEC KTIpiww



TTpakTikoi kKavovec XwpoBETnong

EvowpdaTtwon pwTofoATdikmy O Blopgnxavikn oTéyn

Eqpapuoyn pwToPoATaikmy o8 aypoTiki anobnkn



TTpakTikoi kKavovec XwpoBETnong

Evowpdtwaon @wtofoATaikmv o dnuoco KTipio
QwTofoATaikd oe pdlo oxidoTpwy



TTpakTikoi kKavovec XwpoBETnong

Eqpappoyec pwToBoATaiKwy O NpOTOWEIC KTIPiwY



TTpakTikoi kKavovec XwpoBETnong

Eqpappoyn pwTtoPoAToikmy o8 poAo Nxo@pdypaTog 08 QUTOKIVITOOpOPOUC

OwToPoATaikoc oTaBuoc nAekTponapaywync (pecaiou peyebouc)



TTpakTikoi kKavovec XwpoBETnong

QwTofoATaikoc oTaBuoc nAekTponapaywynic peyaing kAipakacg



AvTiaTpopeic (inverters)

Me 10v 0po avTIGTPOPED VOEITOL 1 OLATOEN TMAEKTPOVIKOV 1GYVOC 1M Omoid

LeTaTpEMEL TN ovveyn tdon twv O/B mdvel 6e evaAAAGGOUEVT] OVOUOCTIKMV
Tiuwv 230V (avé edon) /50 Hz

H AEH, avayvopiloviac 10 onUovTIKO pPOAO0 T®V OVTIGTPOPE®Y GE £va
OLGVVOEOEUEVO  GUOTNUO  OETEL  GLYKEKPIUEVEC TPOOIOYPOUPES Y10,  OVTOVC
ATOLTOVTOS TNV VTOPENC OYETIKMOV TLGTOTONTIKMV

Tnv tdon xor T oLVYVOTNTO TOV OVIIGTPOPE®V: Ol TPOEMIAEYUEVES TULEC
pvOuicewv mpoosTaci®V opiwv TAoNS Kot cuyvotntog eivon amo -20% Emc +15%
kot +/-0,5Hz avtictoryo yio 6tafuods 6To0 Sl0CLVOESEUEVO GUGTNUO KOl O7TO
-20% €mg +15% won amd 47,5Hz ¢m¢ 51Hz yio otaBp00¢ o un dtacvvoedeuEva
VNG 2€ TEPIMTMOOTN EVEPYOMOINGNG TOV TAPOTAVE TPOCTUCIOV O YPOVOS
amoocvuvoeong Ba mpémer va eivar pkpdtepoc amd 0,5 sec xar o ypoOVOC
enavocVLEVENGS TOVAAYIoTOV 3 AETTAL.

H Olxn Apuovikn IMapoudpewon (Total Harmonic Distortion-THD) tov
PEVLOTOC TV OVTIOTPOPEMV o€V Ba mpémel va vepPaivel ta 5%. O cuvteAesTNg
THD opileton ¢



AvTiaTpopeic (inverters)

| h
| =2

THD =

Epocov ot avtiotpo@eic 0 010fETOVY LETOCYNUOTIOTH] ATOUOVOONG 1| £YXVoN
ocuvveyovg pevportog (de injection current) dev Oa wpémel va. Eemepva to 0,5% tov
OVOULLOIGTIKOV PEVLLOTOG

IIpootacio Evavtt Tov aivouevov vnotooroinong katd to tpotumo VDE 0126.



YV VYV

AvTiaTpopeic (inverters)

Ol avVTIOTPOPEIS TV O1OIGVVOEOEUEVIOV GLGTNUATOV OlaY®PilovTal avAAoyo LE TO
€100¢ NG TAoNS TOV TOPAYOLV GE:

MovoQacIKoVE OVTIGTPOPEIC, e TLUTIKG ueYEON 1oyvoc g 10-11kW
Tprpacikode avtiotpoeic, ue ueyédn toyvoc amd 6-7kW ém¢ kaillMW

ToviCetar 01t 1 AEH emiPdiier 1 60VOEGT TV OVIIGTPOPEDV GE TPLUPOUCIKO
cLOTNUA Y10, EYKATAOTAGES v TV DKW, evd eykatactdoeic dvo tov 100kW
GLVOEOVTOL VTOYPEMTIKA 6T0 dikTvo Méong Taone (MT) tg AEH



AvTiaTpopeic (inverters)

Kevtpwkoi avtiotpogeic (central inverters):

O1 KeEVTPIKOL AVTIGTPOPEIC OTTOTEAOVV TO 100G TV AVTIGTPOPE®Y TOL EUPOVICOVV
TOL LEYOAVTEPO, EMITES A 10YVOG, TG TAENG amd 30-50kW ém¢ kat 1-2MW

Y& OPICUEVEC TEPWMTMOOELS Kl GE EMIMEdD 16Y00¢ TV ekatovidomv KW ot
OVTIOTPOPEIS awTol cLVvodevovTal amd pHETOOYNUOTIOTH] avoyoons 0,4/20kV,
MOOTE VO EMLTPETOVY TNV amevbeiac cuvoeon tovg oto diktvo MT g AEH

Ot kevrpikol petatpomneic yapaktnpilovior amd to ukpo apud €icoowv DC
(ocvvnBwg 1-2 €16660v¢). To yeyovog avtd, 6€ GLVOVAGUO UE TOV HEYAAO aplBud
TAvel Ta omoia TPEMEL va, GLVOEBOVV 6TV €1G000 TOVG, EMPAALEL TNV EKTETAUEVN
ypnon DC koAmdiov ce avtiBeon pe 1ig dAAEC OUAOES AVTIOTPOPEMY OTOL 1
KaAwoimon umopet va yiver pe AC



AvTiaTpopeic (inverters)




AvTiaTpopeic (inverters)

AVTIGTPOPEIS TOALOTAMV KAGOMV 1| oTovyclocelpav (multistring inverters):

Ot avtioTpoPEic TOAAUTADOY KAAO®VY YPNGILOTOIOVVTOL OTOV GE EVOV OVTIGTPOPEQ.
gtvar amapoitnto va cuvoebodv O1POopPETIKA TAVEL, OGOV POPA TNV OVOLLOGTIKN
160 TOVG, TOV aPOUO TV TAVEA TOL OTOTEAOVV TOV KAGOO, TOV KOTOCKEVOGTY)
KTA

2INV TEPIMTMOOT QTN GTNV 0VGia KABE €16000¢ €lvarl aveEAPTNTN Amd TIC AAAEC
Kot O100£TEL TOVG OTKOVC TNG EAEYKTEC LEYLOTNG 10YVOG KOl LETATPOTELS

Ot avTIoTPOPEIC 0VTOL YPMNCLOTOIOVVTOL GE TEPUTTMOGELS OOV 1M dlabeciudTnTa
mavel emPAALEL TN GLVOECT] OLULPOPETIKMOV TAVEL 1) OE TEPIMTMGELS OOV
LETAPAALOVTOL TO YOPAKTIPLOTIKA EYKATACTACNS TOV EXNPEACOVLY TNV TOPAYDYT
EVEPYELNG, OTTMC elvan 1) KAMon TV TAveEA 1 1] VTOPEN TPOPANUATOV GKIOGTC



BéATioTO onpeio Asitoupyiac Twyv &/B maveA

H mapaxorlovOnon tov onueiov Pértiotnc Asttovpyiac yvoot ko o MPPT
(Maximum Power Point Tracking) avo@épetal oty TeXVIKT TOL YPNCULOTOLEITO
®oTe va petafdiieton To onueio Asttovpyiog (tdon-pevua) tov ®/B maved dote
VO, OVTOTTOKpiveTal KAOE POPA GTO GNUELOV TTOV AVTIOTOLYEL 6T UEYIOTN 1GYD

Onwc €xel non avagepbel, n 16yV¢ evog O/B mdved, n onolo TPOKVTTEL ANO TO
YWWOUEVO TNG TACMNC UE TNV €vIOoTn PEVUOTOS, Ogv elvanr otabepny oAAL
uetafdrieTon o oyéon ue v évtaon e nAokne axtivoPoriog (irradiance, G)
Katl g Beprokpaciog

Y& omolaonmote dAdec ouvOnkes (G=1000W/m2, ka1 Oepuokpacio TaveA ion Tpog
25 BaBuovg KeAciov), n péyiotn 10y0¢ LETABAAAETAL KO LELOVETOL UE TN Heimon
NG aKTvoPoAiag Kot tnv avénomn g Oeppokpaciog

O avtiotpopéac mpEnel va, O1BETEL OATAEELS O 0TOiEC TOPAKOAOVOOVLY GLVEYMDG
TO ONUELD AEITOVPYIOG TOV TAVEA Kol TO UETOPAAAOVY, DGTE VO AVTIGTOLYEL KAOE
(POPA GTO CTUELD TNG ULEYIGTNG 1GYVOC



To paivopevo TnC vnoidotoinong

To @owouevo g vnowomoinong (islanding) ovoeépetar oe éva tunuo TOv
OIKTUOV HE QMOTOPOATATKA GCLOTNUATH 7OV £YEL OMOKOMEL OO TNV KEVIPIKN
TPOPOO0Gia (ONAadn avtn Tov otktvov T AEH)

XNV MEPITTOON 0T, 0 QMOTOPOATAIKOS oTafUdS Aettovpyel ¢ vnoeida
TOPAYOYNG EVEPYEINS KOL OV Ol OVTIGTPOPEIS TOPAUEVOLV  GLVOEOEUEVOL
eEAMLOYEDOVY KIVOLVOL YL TNV OCQAAELD TOV TPOCOTIKOV TOL TOAVOV Vo EKTEAEL
EPYOGIEC OTO OMNUEI0 CVVOESTC | KO Yiol TOV 1010 TOV €EOMAMOUO amd peTAPoTiKA
QOLVOLLEVOL KOTA TNV AUTOUOTN 1] XELPOKIVIT ETAVAPOPA TOV OIKTOOV

H aviyvevon ¢ katdotaong vnoloonoinong yivetal cuvnlmg pe mapoakoAovdnon
NG KOTACTAGNS TOL OIKTOOVL UECH UETPNOE®V TACNG, oLYVOTNTOS Kol GUVOETNC
aVTIGTOONG KOl OV TPOGOLOPLOTEL TOTE O AVTIGTPOPENS OTTOGLVOEETUL QVTOLOTO
and TO O1KTLO



APHOVIKA TTdpapéppwon Tou peUHATOG KAl OUVTEAEOTAG
|oxoos
 H apuovikn mapapop@mon Tov TopayOUEVOL PEVLOTOC KOL O GUVIEAEGTNC 1GYVOC
GLVOLOVTOL GUEGH LE TNV TOLOTNTO TNG TOUPEYOUEVNG TTPOS TO OTKTLO 1GYVOG

e Idavikd, M 1oY0c Oo TPEMEL VO LETAPEPETAL LUE GLVIEAEGTN 1GYVOG 160 TPOC TN
LOVAO0, (CGTE 1N AEPYOS 10YVC TOL GTOOUOD Vo €lvol UNOEVIKT KOl EMITAEOV Ol
KUUOTOUOPPES TAOMNC Kol peOUATOC Bo mpemel va elval GYEOOV MULTOVOELOOVG

LOPPNC, MGTE VO UNV €YYEOVTOL OVETIOOUNTEC apLOVIKES 6TO oikTvo TN AEH

QC UETPO TNG TOLOTNTOS TOL PEVUOTOS OVOPOPIKA UE TS OPUOVIKES TOV
COMKMC  OPUOVIKNG

YPNOLOTOLEITAL O €VPEMS  OLOEOOUEVOS  OEIKTNG TNG
TAPAUOPPOCNG» TEPIGTOTEPO YVMOTOC WG THD, amd ta apyikd tov AéEewv Total

Harmonic Distortion
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APHOVIKA Ttapdpopwon Tou peUPATOC Kdl OUVTEAEOTAC

|oxOos
e O ovvieheotmc THD tov peduotoc mov mopdyetor omd £vov OVTIGTPOPEQ
emTtoPoAitaik®v cvotnudteov mpocolopiletoan oto mpdétvmo |IEC 61000-3-2.
Oe®POVTIOS TO GACUN OPUOVIKOV £€MC TNV OpUoVIKN Taéng 49, o cuvieheoTiC
THD tov pevpatog Oa mpénel va eivon pikpotepog and 5%
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A&iToupyia pe Treploplapd 10x0U0C

H owapopd avépeco 6tnv OVOUOGTIKT 16Y0 Kot TNV 10Y0 Agttovpyiog oo ta /B
navel mpoOmobETeEL OTL Ol AVTIGTPOPEIS Oo TPEMEL VO TPOGTATELTOLY MO TN
Ae1Tovpyiol VIEPPOPTIONG, YO TOPAOEYUX OTAV 1 16YOS OV TOPAYETUL OO TO
®/B navel sivon peyarvtepn and m péyrotn DC e166060v ToL avTicTpOoPEn

Yndpyoov emionc avtioTpoPEIc GTOVC OMOIOVC OEV EKTEAEITOL T TOPOTAVED
OLOIKOGi0, OAAG QITAG O AVTIGTPOPENS GTAUATA TN AELITOVPYIO TOV Ko TPOGTaDEl
vo, ETovacvuvoeDel LeTd amd Ukpo YPOVIKO OLACTN O

[a 10 okomd avtd €ivorl amapaitnTo vo YIVETAL GMGT] OOIGTACIOAOYN O TV
AVTIOTPOPE®MYV Kot va AneOel vmoyn pio HEon EKTiUNoM NG TPOYUATIKA
mopayouevNc evépyetog amo ta O/B mavel

To Oéua elvar onuoavtikotepo ce ®/B mdprka pe tpaxep xabwg epeaviCovv
ONUOVTIKA OoUENUEVY) TOPAY®YN EVEPYEIONC TOL EMPEPEL TN AgLtovpyia
QVTIOTPOPEMYV GE LYNAOTEPO (POPTIOL arr’ OTL YL TAPAOELYUO GE GLOTNUOTO
otafepwv Pacewv



2 Uvdeon ¥B

HAOKOC NAEKTPICUOC OTO BIKTUO

AVTIOTROYEQC

" : L] fl 1 --.'f‘_

PwToBoATdikn yevviTpia

METPHTHEZ

MeTpnTng ESEPXOMEVNG EVEDYEIDG



2 Uvdeon ¥B

Nivakag ehéyxou |

dwrofoATaiko nhaioo |

MeTpnTrc AEH [

AvTIOTpO@EQG (inverter)|

Alacuvdedepévo oloTnua
(avraAAdooE) evépyela pe 1o BikTuo Tng AEH)



2 Uvdeon ¥B

Mivakag eAeyxou |

©WTOBOATAIKO NAQICIO |

AvTioTpogeag (inverter) |

PuBuioTig @opTIang|

MnaTapieg|

AuTovopo guoTnHa



TToAiImikéc Evioxuanc ATTE

e Ilapaoociokd ot Al
LLOVAIOEC

E Nty akpiPotepeg amd cuuPatikec

e Agouevtikoi otoyol yio avénon twv AIIE

e Avaykoiotnta 0Ecmong Kivitpmy Yo val YIVEL | TOPpOymy)
evépyeloc amo AIIE eAxvotikn

[ToMmTikéEG Evioyvonc otapopmv TOT®V Kol GTOYELONC



TToAiImikéc Evioxuanc ATTE

Feed-In Tariffs

2TOY0C VO KAAVWYEL TO avENuEVo kootog mapaymyne HE
oo AIIE

[TapEyetar €yyonon TUNg TOANGTS GTOLE TOPAYDYOVS Y1
OPIGUEVO YPOVIKO OLACTNUO, UEYAAVTEPT] TNG AOVIKNC
Kébe mopayduevn kKWh oamolnuovetor pe  «topipon
avaioyo pe tnv texvoroyio: €/KWh

ALEVKOAVVGEIC KOl TPOTEPALOTNTO E£YYVONG 1GYVOG GTO
OIKTLO



TToAiImikéc Evioxuanc ATTE

dFeed-in Tariffs

o «ITupnviKd OmAO»!

e MeydAn amoooyn Ko EmTuyio

e Payoaio adEnon €yKOTaGTAGE®V (TAVTOYPOVA UE
LElMOT KOGTOVG)

v Q6106060:

v'"Metapopd KOGTOVE GTOVE VITOAOLTOVE KOTAVUAMTEC

v’ Agv givot « UMK TTPOC TO SIKTVLO



PV produced energy (MWh)
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TToAiImikéc Evioxuanc ATTE

ATOOEIKVVETOL YEVIKA OTL 1] UETAPaGT amO TIC VYNAES Kol
eAkvotikég Feed-In-Tariffs eivor apyn «or  kaBoAov
EVKOAN.

H peimon tov k0ctovue O/B cuetnudtmV £YEL KOTOGTNGEL

TNV TEYVOAOYIO, 10L0ITEPU UVTOYMVIGTIKN GE TEPLOYEC LE
VYNAO NMOKO OVVOULKO.

AmontouvTol TOAITIKEC TOL Vo EEaKOAOVOOVV va ELVOOTV
KaBapéc popeEc evepyelng omwc ta D/B, yopic Ooumc
otpeProcelc Kot TpoPAnuata Tov TapeABOVTOC.

Avon?: O Evepyarokog Xopyneiopdg (Net-Metering)
Epapuoyn and to Mdawo 2015



TToAiTikéc Evioxuonc ATTE

: Erttonc! Virtual Net-Meterin
Net-Metering " -

PV<500 kWp

And Mo 2015 — €mg Aek 2016 ANHOOLEC UTINPEODLEC

652 ot oelg EkmaldeuTika Wopupata

401 ®B cuoTHUOTO EYKATECTUEVOL AypOTEG

5.47 MWp
PV<5kWp
SkWp<PV<10kWp
10kWp<PV<10kWp

m PV>20kWp

Percentage of the 401 connected Percentage of the 5.47 MWp installed

instalments capacity
55



TToAiTikéc Evioxuonc ATTE

Understanding NET METERING

FPL.. Solar Photovoltaic Array Example

The energy is used in your

home, school or business 0 The Bidirectional Meter*
indicates energy usage and

excess energy produced

‘-7\-'__. o S T 4 n ['1‘(’}‘ "-'-"me not
wsed by your home
i an Energy vse o ihat goes back 19
The inverter converts the ad Energy osedby B o sty
tal your bome from "N the electnc gri
Solar array electricity produced by the Beokecticarid N\
converts solar array from direct "y
energy from current (DC) to alternating
sunlight into current (AC) for use in your
electricity home, school or business

Utility pole/
distribution line

and measures the energy
produced by the solar array



TToAiTikéc Evioxuonc ATTE

Solar Power for Homes Net Metering Explained

Everyday electrical appliances are being switched on
Power production: 386 Watt -> Energy consumption increases. There is not
Power demand: 2.114 Watt enough solar energy yet, so power must be obtained
Difference -1.728 Watt from the electricity utility.




TToAiTikéc Evioxuonc ATTE

Solar Power for Homes Net Metering Explained

Power production: 2.274 Watt
Power demand: 713 Watt
Difference: 1.561 Watt




TToAiTikéc Evioxuonc ATTE

Solar Power for Homes Net Metering Explained

Power production: 1.410 Watt
Power demand: 324 Watt
Difference: 1.086 Watt




TToAiTikéc Evioxuonc ATTE

Solar Power for Homes Net Metering Explained

Power production: 27 Watt Night is falling in Germany. Energy consumption
Power demand: 416 Watt decreases - until the next day.
Difference: -389 Watt




TToAiImikéc Evioxuanc ATTE

= H ghkvotikdnra eCoptaton and 10 k06t0G HE.

* Ooco peyoldtepo, TOGO MO EAKVGTIKY] 1 ETEVOLON.

= 20YKpLon TIHOAOYI®V 6€ MEGOYELNKES YOPES

Country/Region Allocated Cost ¢€/kWh %

Production Cost 1345 59.1

Network Cost 4.44 19.5

Standing Fees 0.67 2.9

Cyprus Taxes 0.64 2.8
Total before VAT 19.20

VAT 3.55 15.6

Total 22.75 100.00

Production Cost 1025 44.54

Network Cost 3.02 13.12

Standing Fees 022 0.96

Greece Taxes 692 30.08
Total Before Taxes & VAT 20.41

VAT 2.60 11.29

Total 23.01 100.0

Production Cost 52 38.0

Network Cost 3.7 27.0

Standing Fees 1.0 7.3

Slovenia Taxes 1.34 9.8
Total Before Taxes & VAT 11.24

VAT 246 18.0

Total 13.7 100.0

Production Cost 7.16 40.8

Network Cost 0.31 1.7

Standing Fees 4.19 23.9

hone-Alpes, France Taxes 3.13 17.8
Total Before VAT 14.79

VAT 2.77 15.8

Total 17.56 100.0

Production Cost 12.5 56.0

Network Cost 5.1 22.8

Standing Fees 0.5 22

Andalusia, Spain Taxes 0.34 1.5
Total Before VAT 18.44

VAT 3.89 17.4

Total 223 100.0

Production Cost 8.7 39.98

Network Cost 6.1 28.03

Standing Fees 27 12.41

Algarve , Portugal Taxes 0.11 0.51
Total Before VAT 17.61

VAT 4.15 19.07

Total 21.76 100.0




TToAiImikéc Evioxuanc ATTE

Ta TiwoAOyl0 Kot Ol YPEMGEIC MAEKTPIKNG EVEPYELNC OLAPEPOVV
TOAD OO YWPU GE YDOPO.

Av Kol 1 10600 TOV EVEPYEIOKOD GLUYNPICUOD €ivon OmAr), GTNV
TPAEN 01 EQPAPUOCOUEVES TTOMTIKEC ATTEYOLV UETACD TOVG.

‘Etol, mapatnpovvial Ol@opomocELS VALY LIE:

To ypoviko JdoTnUa CLUYNPIGHOV (UEPO, UNVOC, KTA)

T axpiPoc Oa cupymeileton amo tig ypemwoelc HE

T1 0o cvpPaiverl pe ToyOV TEPIGGEIN TAPAYOUEVT] EVEPYELDL

Av Ba emPBarlovial EMTAEOV YPEDGCELS

KTA



H moAiTIkA net-metering othv EAAdda

= H telun] popen ¢ mOATIKNG Kiveiton UETAED TOL UEPIKOV

ocouynoetopov (partial-netting) kot g avtomapaywyng
* Boaotka yopoaktnpiotika.:
» Emutpéneton N petapopd mAEOVALOVGUC TOPOY®YNG, O
CUUYNQIGUOC TNG OUMC YIVETOL UOVO UE TO UEPOC TOL

KOGTOLC OV OVTIGTOLYEL GTNV TOPAYMOYT
= EvOappuvetal 1 1010KaTOVAA®GC

= Mépoc uOvVo TV QOpP®V KOl TOV YPEOCEMV OIKTVOV

copyneiCeTol, avaAoyo LE TNV 1OL0KATAVAAMGT)



H moAiTIkA net-metering othv EAAdda

= Yymua Eykatdoetaonc

» Atotovvton 2 LETPNTES

'Evog oummAng kotevBuvong mov

HETPAEL TNV amoppo@ouevn (A)

Ko eyyeouevn evepyewa (E)
='Evac OV LETPOL

mopayouevn evépyeta (I11)

myv

E n
MeTpnTig 2 Ti T
pLo whroKtnoiag Kot vy

‘L MetpnTic 1

[T

DC

Qopria
QUTOTapaywyou



H moAiTIkA net-metering othv EAAdda

[Hapdoeryno AEAAHE

Noootnteg eveépyelag (kWh)

. , . Eyxeopevn |Zu W{Opev , | motovpevn |napayspevn| Karaviiwon
Etog | Tetpapnvo |Amoppodwpevn (A) “(ET L MTQTA?E)FE L Xpewotea Sl ¢$&n P [T'I]u L (K= A+-E)
A 1500 900 600 600 0 1500 2100
1° 700 1500 -800 0 800 2300 1500
I 1000 800 200 0 600 1300 1500
A 1200 1000 200 0 400 1400 1600
2° B 800 1500 -700 0 1100 2400 1700
I 1100 900 200 0 900 1300 1500
A 1300 1000 300 0 600 1500 1800
3° B 1000 1400 -400 0 1000 2500 2100
r 1200 900 300 0 700 1400 1700
TPIETIA 9800 9900 -100 0 0 15600 15500

MeTpouUpEeva peyedn




H moAiTIkA net-metering othv EAAdda

H oMtk Tov copyneiouod oonyel 6e EUUECT] AmOlNUM®GOT NG
ropoyouevng KWh avéioyao pe to fadud wwiokatoavaimong.

[Topdostyno: "Eoctm 3¢ katavarmtg pe 2200kWh ova tetpdunvo.

Me Bdon to Tiwordyto I'l, to kéotog avépyetal og 0,2049€/KWh
‘Eocto 611 ko 1) mapaymyn eivon exione 2200kWh 1o 1610 didotnuo
O mapaymyog opmc o€ O «amopvyew kot to 0,2049€/KWh

Apyikd  «ydvey» TO KOUUATL TOL OvTloTolyel o1l YKQ
(~2,18c€/kWh) ko otig maryec ypemoeic (~0,47c€/kWh)

2XUVETMC, TO VO KOTOMAL TNC ATOCNUIMONS Y10, TOV TopoymyO

etvon ~17,84c€ ava kWh mov mapdryetar and to ©/B cvotnua



H moAiTIkA net-metering othv EAAdda

2T GLVEYEL «YAVED KOl UEPOS AtO TIC ¥PEMGCELS OIKTVOV KO TOV
ETMEAP, avdAoya pe 10 T0G06TO 1010KATOUVAANDGTG.

Edv 6An n moapayousvn @/B evépyeia eyyéeton oto diktvo (0%
10lokotavaAmon), 1Tote 1M amolnuimon  meplopileton o€

~11,83c€/kWh
>ovenmc, N arolnuioon 0a etvon petaéo [11,83 — 17,84] c€/kWh

["o TpokTikée TnéG Tov ToG0oToV oKaTAVAA®ong (~30%), N

arolnuioon wpoxvntel mepinov oto 13,63c€/KWh

Avtd onuaivel 0Tt T0 KIivnTpo Y10, ADENGT TG 1OI0KATAVAAMGNG

etval 1010iTeEPA GNUAVTIKO



H moAiTIkA net-metering othv EAAdda

* 'Eotw 611 n kotavaimon eivon 2200kWh avé tetpdunvo
= Ag dovue avoAvtikd Tt Oo TANpwve yopic to PB (tinoAdyo 1'1)
avQ TETPAUNVO KOl ETNCLOC:

Xwpig o OB ovoTnua
FUvoMKQO ava TETPapnvo
AVTOYWVIOTIKEC XPEWTELS 225,54 €
Mayo 4,80 €
FooTnua Metadopac EVvEpyeia 11,59 €
FooTnua Metadopa loyuc 1,08 €
AOWMEC XPEWDTELC 0,15 €
AlkTUO Alvopnc EvEpyeLa 46,86 €
AlkTuo Alavopnc layoc 4,50 €
YO 43,04 €
EDK 4,84 €
ETMEAP 49, 87 €
OnA 21,65 €
Elfiko TEhoC 0,5% 1,74 €
A50,67 £
ETnoiwe 1.352,02 €




H moAiTIkA net-metering othv EAAdda
R —

= '‘Eotow o611 n mopayoyn omd éva cvotnua ®B eivar 2500 kWh,
1500kWh «ar 2200 KWh o€ kd0¢ tetpaunvo

= Enmiong, £éotm 611 1 1d1okatavdiloon sival 30% (SCR)

» [IpoxOnTEL TOTE O TOPAKAT® TIVOKAC!

1o Tetpapnveo |2o TeTpaunvo 3o TeTpaunvo
Napaywyn 2500 1500 2200
Katavalwan 2200 2200 2200
SCR 30% 30% 30%
I6loKaTaVOALOKOUEY 750 450 660
ELospyOuEVD 1450 1750 1540
EEcpyopsvn 1750 1050 1540
Motoopevn Suadopa (RECS) 0 300 0
Katavalwon — Idlokatavaiwon Nopaywyn -
(eLoepxOuevn evepyeLa amno Siktuo) I6lokatavaAwaon




H moAiTIkA net-metering othv EAAdda

= OL ypewoelc Oktuouv kot ETMEAP umoAoyilovtol ME
Baon TNV ELOEPYOUEVN EVEPYELA

= OL OVTOYWVLIOTIKEC  XPEWOELL HE  PBaon 1N
ocuvpPnoopevn (ouv Tuxov motovpevn dtadopa)

Xwpig to OB ovotnpa Me (DB ovoTnpo

IvvoMKka ava tetpapnve | lo Tetpapnvo | 2o Tetpapnvo | 3o Tetpapnvo

AVTOYWVIOTIKEC XPEWTELD 225,54 € - £ 41,01 € |- 30,76 €

Maywo 4,80< 4,80€ 4,80€ 4,80€

Inotnua Metadopdc EVvEpysLa 11,59 € 7,64 € 9,22 € 8,12 €

Ivotnua Metadopa loyog 1,08€ 1,08€ 1,08€ 1,08€
NOUEC XPEWOTELL 0,15€ 0,10€ 0,12€ 0,11€ ZUVOALK(’)
ﬂ.EK'EUCI ﬂl.cwcuur:]c, Evé!:wELc: 46,86 € 30,89 £ 37.28 € 32,80€ (')CbEAOC

AlkTuo ALavopnc loyug 4,50€ 4.50€ 4.50€ 4,50 €
YKQ 48,04 € 48,04 € 48,04 € 48,04 € 364,06€

EQK 4,B4€ 319 € 3,85€ 3,39€

ETMEAP 49,87 € 32,87 € 39,67 € 34,91<

onAa 51,65 € 17,30 € 24,64 € 13,91 €

Ewbiko Tehog 0,5% 1,74€ 0,75 € 1,07 € 0,60 €

450,67 € 151,17 € 215,20 € 121,51 €

| Etnoiwc 1.352,02 € Etnoiwc 487,97 €




AcikTec yia nZEB

e Y€ €vOl KTIPLO ME TOPOYWYN+KATAVAAWGON EVEPYELOLC,
opilovtal deiktec anodoonc, LE CUXVOTEPOUC TOUC OELKTEC
kaAvnc (cover factors):

e Asiktng I6lokatavalwonc (Self Consumption rate) i (on-site
energy matching — OEM)

e TLTTOOOOTO TNC TMOPAYOUEVNC EVEPYELOC KOTAVAAWVETOL
£TIL TOTIOU OTO KTiPLO

e Aeiktnc I6oxpnonc (Utilization rate) ] (on-site energy
fraction — OEF)

e TLTTOOOOTO TNC KATAVAALOKOMEVNC EVEPYELOC KOAAUTITETOL
Qo TNV NMOPAYOLLEVN



AcikTec yia nZEB

2.0
e (Consumption
e Production
esmExport Energy
15 F

s=m=mport Energy
e Self-Consumed Energy

Power (kW)
o

o
on

700:00 0200 0400 06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00

Self — consumption rate = ( ) * 100

c+b

Utilization rate = ( ) x 100

at+c+d
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®B kal ATToBnkeuon




®B kal ATToBnkeuon
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tTOTAL N b '

. . Node Node Node Node Node
OF =minF, =min > ) 1—Vj‘

17 32 72 51 40
A=l )=l 18:00
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Project: Cyprus2.PRJ

Project Site Variant

Project's designation

PVSyst

File name |Cyprus2.PRJ

Project's name |Cyplus2

Site File | Lamnaca

Lamaca_MN71.5IT

Cyprus

MeteoFile |Lainaca MN71_SYN.MET

System Variant (calculation version)

Meteonom 7.1 (2003-2010), Sat=100%

The orientation i not defined.

Synthetic 0 km

Yanant n® [VCO New simulation variant

Input parameters

Mandatony Optional
@ Drientation @ Horizon
@ Uszer's needs @ MNear Shadings

Simulation

Results overview

System kind

System Production
Specific production
Performance Ratio
MNaormalized production
Arap losses

System losses

=]

Meteo database

0 Project settings

4+ x4~

Stand-alone system

kiwfhidyr
Kiahdkwpdpr

Kwh/kWp/day
Kwh/k\wWp/day
Kwh/kWpiday

O




PVSyst

Definition of Daily Household consumptions. year

Consumptions l Hourly distribution |

Daily consumptions

Number Appliance Power Daily use Hourly distrib Daily energy
=l _
3 = |Lamps [LED o fluc) |28 ‘W /lamp |I1D h/day  Specify hours 0 ‘wh
[3 = [TV /PC/Mobie 300 W/app. [00  hiday  Specify hours 0 wh
= i I | 5
|3 = [Domeshc appliances |150I] W/app. |I].D hi/day  Specify hours 0 'wh
1 j |Fridge / Deep-fresze .40 Kwh/day |24_u h/day  OK 1400 ‘Wh
[0 =] [Dish- & Cloth-washers 00 [20
o = |Other uses |0 ||_I.D
|D j II:th-fl USEes |D ||:|.D
Stand-by consumers 1 W tot 24 hiday 24 Wh
2 Appliances info Total daily energy 1424 Whiday
Total monthly energy 42.7 kwh/month
Consumption definition by Week-end or Weekly use
+ Year Y | ™ Use only during
t"‘ .
o I“_j days in a week
" Months
Model

Appliance #1: Pleasze define the houwrly distribution |
| (second page|

Bload |

{z Other profile | X Cancel 0K




PVSyst

Daily use of Energy, Variant "Mew simulation variant” - O X

Definition of Daily Household consumptions. year

Consumptions Hourly distribution

Lamps [LED or fluo) TV 7 PC 7 Mobile Domestic appliances
12H

Fridge / Deep-freeze Daily global consumption
12 H Hourly profile
15 H SrTTTTTTTT T T T T T
Total24H 18+ 3 .L i
E
: |
=
=
=

0 3 6 9 12 15 18 21 24




PVSyst

Daily use of Energy, Variant "MNew simulation variant”

Consumptions I Hourly distribution |

Definition of Daily Household consumptions, year

Daily consumptions

Mumber Appliance Power

[3 :I' ILamps (LED of fluo) |28

[37 = [TV /PC/Mobile 1300

|3 j [Damesti-: appliances |15IIII]

[t | [Fridge / Deepireeze 1.40

[0 =] [Dish & Cloth-washer [0

[0 =] [Other uses [

|0 j |Other use [
Stand-by consumers 1

? Appliances infa

Consumption definition by

* Year 9 |

" Seasons

" Months

Daily use

W /lamp |5. 5  hiday
W/app. |?. 0 hi/day
W/app. |2. 0 hiday

kw/h/day |24_l] h/day

Hourly distrib

OK
OK
OK
OK

Total daily energy

Total monthly energy

Week-end or Weekly use
[~ Use only during

I“_:Il days in a week

Daily energy

462 ‘wh
B300 ‘wh
5000 ‘wh
1400 ‘wh

24 Wh

17186 Whiday
515.6 kwh/month

{= Other profile

X Cancel




PVSyst

Design of a Standalone system, Variant "MNew simulation variant” — O X

Specified User's needs  Pre-sizing suggestions | System summary |

Ay, daily needs : Enter accepted LOL Iﬁ ﬂ 4 il Battery [user] voltage 12 j \ ﬂ
17.2 kwhi/day  Enter requested autonamy Iﬁ j day(s) ﬂ Suggested capacity 5578 Ah
H—‘. Detailed pre-sizing | Suggested PV power 5.27 kWp [nom.)

Storage |PVAnay| Back-up | Schema |

Procedure
The Pre-sizing suggestions are based on the Monthly meteo and the user's needs definition
1. - Pre-sizing Define the desired Pre-sizing conditions [LOL, Autonomy, B attery valtage)
2. - Storage Define the battery pack  [default checkbowes will approach the pre-sizing)
3. - PV Amray design Design the PV array [PY module] and the control mode. You are advised to begin with a universal controller.
4 - Back-up Define an eventual Genset

Specify the Battery set

Sort Batteries by s wvoltage ™ capacity " manufacturer
|Generiu: ;I | |~ Open |
IA" technol EI Battery pack voltage 12V
IE— S o Global capacity 5600 sh
=i [v Batterys in sene MNumber of batterys 84 Stored energy (80% DOD) 53.8 kwh
|14 ﬂ ¥ Batterys in parallel Number of elements 84 JE e a
Mb. cycles at 502 DOD 1600

Total stared energy dunng the battery life 59.7 Mwh

Operating battery temperature

Temper. mode |Fixed (tempered local) LI Please choose the P¥Y module. !

Fixed temperature 20 *C

The battery temperature is important for the ageing of the
battery. An increase of 10 °C divides the "static” battery life
by a factor of 2.



PVSyst

Specified User's needs  Pre-sizing suggestions | System summary |

Ay, dally needs :
17.2 Kwhiday

[ Detailed pre-sizing |

Enter accepted LOL

Iﬁ j % il Battemy (user] voltage 48 j v ﬂ
Enter requested autonomy Iﬁj dayls) ﬂ Suggested capacity 5578 Ah
Suggested PV power 4 43 kKwWp [nom.]

Storage PV Anay \ Back-up | Schema |
Sub-array name and Orientation
MName [F‘V Array

Presizing help
" NoSizing

i Tk 30°
Orient. ~ Fixed Tilted Plane o r
Select the PY¥ module
|Pmd. frorm 2015 ;I Sort modules by: ¢ power i~ technology

Enter planned power ¢ |5.2 Kwip,
... of available area [0 iia

| Generic ~| | 250wp25¢  Sipoly

Sizing voltages:

Select the control mode and the controller

ﬂ[; Universal controller | Al Manufacturers

~

Poly 250 'Wp B0 cells Since 2015

Ympp [E0°C) 259V
Yoo (F10°C) 421V

MPPT power converter

Max. Charging - Discharging current

Typical

=l B Open

Operating mode
" Diect coupling

|MPPT 360w 12V

(" DC-DC converter

PY Auray design

Number of modules and strings
should be :
Mod. in serie |1 ill ¥ Mo constraint

Nb. strings I‘l B ill Iv Between 17 and 25
2
Nb modules 18 Area 29 nf

394 A B0 A

Operating conditions :

Urniversal controller with MPPT cor _| Open |

The operating parameters of the genenic default contraller will be adjusted
according to the properties of then system.

Ympp (60°C) 2BV

Ympp [20°C) K1Y

Voo (10°C) 42V

Plane imadiance 1000 W/m#

Impp [STC) 148 A Max. operating power 4.0 kw
lsc [STC) 157 A at 1000 W /nf and 50°C)

lsc [at5TC] 155 A Array's nom. power [STC) 4.5 kKWp



PVSyst

Specified Uszer's needs ] Pre-sizing suggestions  System summary ‘

User needs Household Aver. power 716W Daily Energy 17.2 KWh Might ratio 50.0 %
Battery pack 14 in parallel, 12V Capacity 5600 4k Stored energy 53.8 K'wh Autonomy 3.1 d
PY Amnray 21 str. of 1 modules Nom. power 5.25 kWwp Av. daily energy 20.9 kwh PV/PlLoad 7.3
Controller Direct coupling Mom power  3.00 k\w/ Thresholds acc. to voltages PV/PCorv 1.75

Storage | PV Anray | Back-up Schema

Typical layout of a stand-alone system

System User (load)

PV array E
: Regulator i
' | Array '
E Array | u nlrray ;
: : E User
i E Back-up - .
! — H
| Back-up 'T Fuse T ::ﬁ:l h : J’I User
: isch. '
' U Batt. '
i & Batteries : User
PV ! = i
array i ,
; Back-up : Fixed :
i | generator .l,Temper. ! | Eneeds



PVSyst

Cyprus2
Balances and main results
GlobHor GlobEff E Avail EUnused E Miss E User E Load SolFrac
kWh/m? kWh/m? MWh MWh MWh MWh MWh

January 78.8 1134 0.437 0.000 0.122 0.411 0.533 0771
February 96.6 126.6 0.484 0.000 0.057 0.424 0.481 0.881
March 146.1 167.9 0.622 0.012 0.036 0.497 0.533 0933
April 166.6 170.0 0.624 0.044 0.000 0.516 0.516 1.000
May 2101 195.8 0.698 0.078 0.000 0.533 0.533 1.000
June 223.4 199.2 0.695 0.080 0.000 0.516 0.516 1.000
July 220.0 200.6 0.693 0.070 0.000 0.533 0.533 1.000
August 217.7 2178 0.745 0.105 0.000 0.533 0.533 1.000
September 165.1 184.4 0.644 0.052 0.000 0.516 0.516 1.000
October 135.7 1754 0.624 0.014 0.000 0.533 0.533 1.000
November 91.8 1321 0.488 0.000 0.066 0.450 0.516 0.872
December 75.1 1141 0.436 0.000 0.149 0.384 0.533 0721
Year 1827.0 1997.1 7.189 0.456 0.429 5.844 6.273 0.932
Legends: GlobHor Horizontal global irradiation E Miss Missing energy

GlobEff Effective Global, corr. for IAM and shadings E User Energy supplied to the user

E Avail Available Solar Energy E Load Energy need of the user (Load)

EUnused Unused energy (full battery) loss SolFrac Solar fraction (EUsed / ELoad)




PVSyst

Simulation version: Cyprus2

Close
Help

Power [\W]

Print

4000 (=
[ —— Battery Charging Energy, 15.93 kWh/day
3500 |
3000 |

2500 |

2000 f

Export Format Previous Day MNextDay Previous Month Next Month

— 0

Simul. variant: Cyprus2

=000

1500 f

1000

Battery Discharging Energy, 14.73 kWhi/day

L

4000

|

3000

2000

1000

3 6 ] 12
10/07/90

>

Clear Sky Model

Power [W)



OMER Grid

HOMER Grid x64 1.2.7 (Evaluation Edition)

@ Setup
4 :\;f- Electric Load
) Critical
,6 Non-critical
[y Utility
! {}O Components
v @% CHP
@ Incentives

v 5+ Resources

@ Setup Evagora Laniti Avenue, Limassol, Cyprus { 34°424'N , 33°1,4'E) stieas
e 5 Black Sea -
ITALY BULGARIA Casplan
aReme GEORGIA Se T E
b aﬂarceionn a alshnbul - . UZBEKISTAN
Ankara oo Ta
GREEC IR TURKMENISTAN
anear s AFhens TURKEY
a x o
SAlgiers _;Tums
Jehr:m
SYRIA
- - Mediterr
UNISIA 2 D L3 P In
R Sea i Baghdad AFGHANIST
& Amman RAQ IRAN
Cairo e
14 aKtmm( City
PAK

ALGERIA

29° 59'07,13" N40°51' 0563" E

Search Location:

Name:

Author:

Description:

Required Changes:

Limassol, Cyprus v Search
Discount rate (%6): 18,00 @
Inflation rate (%6): 12,00 @
Project lifetime (years): 525,00 @

Ca T8 —

Start Wizard



HOMER Grid

i E_ L H L II. -‘:'l =
k
Resources n Ba
Solar
MASA Surface meteorology and Solar Energy
Global horizontal radiation, monthly averaged values
over 22 year period (July 1983 - June 2005). .
. Temperature
MASA Surface meteorology and Solar Energy
L] air temperature, monthly averaged values over 22 year
period July 1983 - June 2005)
Wind :
wait |
MASA Surface meteorology and Solar Energy
I:I Wind speed at 50m abowve the surface of the earth for
terrain similar to airports, monthly averaged values over
10 year period (July 1983 - June 1993}
earch

551

Download Cancel
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HOMER Grid

HOMER Grid x64 1.2.7 (Evaluation Edition)

BE® B reu
Electric Load Setu
(&) setup P® Start Wizard

4 "\f' Electric Load
@ Critical
£¥ Non-critical
v H Utility
o gf Components
> @) CHP
@ Incentives

v §§4 Resources

v [ Project

Choose one of the following options:

Import a load from a time series .CSV file: @
Import... Import and Edit...

Don't have a time series file? Utility AP provides interval data for select utilities within the US. yTILITYAP|

Access the Open El Database for electrical load profiles:

The database has load data for locations within the U.S. If you are modeling a project outside the U.S., your location will be matched to a U.S.
location of similar climate, using the Koeppen-Geiger climate classification system.

Download...
Create a synthetic load from a profile:
Residential Commercial Industrial Community Blank

1.5 300 1500 15
1 _ 200 _ 1000 _ e
05 100 500 5

o [+] 0 o

TR B . ) r;‘ S M b o b ,\‘;\ oM o4 N LT T B T .
Peak Month: (O January (O July ® None

Ok



Option 1: Two Column Format




HOMER Grid

Option 2: Three-column Format

Date |[Time |Load (kw) [
1/1/2018 12:00:00 AM 972.7366751
1/1/2018 1:00:00 AM 986.9055368
1/1/2018 2:00:00 AM 987.699425
1/1/2018 3:00:00 AM 989.0577463
1/1/2018 4:00:00 AM 1002.717439
1/1/2018 5:00:00 AM 1002.928519
1/1/2018 6:00:00 AM 1065.541488
1/1/2018 7:00:00 AM 1053.539867
1/1/2018 8:00:00 AM 1130.613864
1/1/2018 9:00:00 AM 1120.113981
1/1/2018 10:00:00 AM 1123.175549
1/1/2018 11:00:00 AM 1122.822583
1/1/2018 12:00:00 PM 1121.27173
1/1/2018 1:00:00 PM 1114.753656
1/1/2018 2:00:00 PM 1116.446467
1/1/2018 3:00:00 PM 1116.966019



HOMER Grid

Option 3: Green Button Format

Meter Flow
Number |Date Start Time |Duration | Value Edit Code | Direction [TOU
6556151 1/1/2018 12:00:00 AM 60 972.7 Direct NoTOU
6556151 1/1/2018 1:00:00 AM 60 986.9 Direct NoTOU
6556151 1/1/2018 2:00:00 AM 60 987.7 Direct NoTOU
6556151 1/1/2018 3:00:00 AM 60 989.1 Direct NoTOU
6556151 1/1/2018 4:00:00 AM 60 1,002.7 Direct NoTOU
6556151 1/1/2018 5:00:00 AM 60 1,002.9 Direct NoTOU
6556151 1/1/2018 6:00:00 AM 60 1,065.5 Direct NoTOU
6556151 1/1/2018 7:00:00 AM 60 1,053.5 Direct NoTOU
6556151 1/1/2018 8:00:00 AM 60 1,130.6 Direct NoTOU
6556151 1/1/2018 9:00:00 AM 60 1,120.1 Direct NoTOU
6556151 1/1/2018 10:00:00 AM 60 1,123.2 Direct NoTOU
6556151 1/1/2018 11:00:00 AM 60 1,122.8 Direct NoTOU
6556151 1/1/2018 12:00:00 PM 60 1,121.3 Direct NoTOU
6556151 1/1/2018 1:00:00 PM 60 1,114.8 Direct NoTOU
6556151 1/1/2018 2:00:00 PM 60 1,116.4 Direct NoTOU
6556151 1/1/2018 3:00:00 PM 60 1,117.0 Direct NoTOU
6556151 1/1/2018 4:00:00 PM 60 1,095.6 Direct NoTOU
6556151 1/1/2018 5:00:00 PM 60 1,061.8 Direct NoTOU
6556151 1/1/2018 6:00:00 PM 60 1,032.7 Direct NoTOU
6556151 1/1/2018 7:00:00 PM 60 1,022.6 Direct NoTOU
6556151 1/1/2018 8:00:00 PM 60 985.7 Direct NoTOU



Option 4: Utility APl Format

HOMER Grid

Utility  |Utifity
Utility Service  (Meter Utility Interval Interval
|Service UID | Utility Service ID |Address  |number  |Tariff Name |Interval start |Intervalend [kWh Inverval kW |Source Updated  |timezone
11526 DEMO 1234567 567 Mission C123456789 E19S Mediur 1/1/20160:00 1/1/20161:00 38909467 972736675 demo_inten 2015-07-31T: US/Pacific
11526 DEMO 1234567 568 Mission C123456790 E195Mediur 1/1/2016 1:00 1/1/20162:00 3947.62215 986,505537 demo_inten 2015-07-31T; US/Pacific
{11526 DEMO 1234567 569 Mission C123456791 E195 Mediur 1/1/20162:00 1/1/20163:00 3950.7377 987.69%425 demo_inten 2015-07-31T: US/Pacific
11526 DEMO 1234567 570 Mission C123456792 E195Mediur 1/1/20163:00 1/1/20164:00 3956.23035 5$89.057746 demo_inten 2015-07-31T: US/Pacific
11526 DEMO 1234567 571 Mission C123456793 E195 Mediur 1/1/20164:00 1/1/20165:00 4010.86975 1002.71744 demo_inten 2015-07-31T: US/Pacific
{11526 DEMO 1234567 572 Mission C123456754 E195Mediur 1/1/20165:00 1L/1/20166:00 401171408 100232852 demo_inten2015-07-31TtUS/Pacific
11526 DEMO 1234567 573 Mission C123456735 E19S Mediur 1/1/20166:00 1/1/20167:00 426216535 1065.54145 demo_inten 2015-07-31T" US/Pacific
111526 DEMO 1234567  574Mission C123456796 E135Mediur 1/1/2016 7:00 1/1/20168:00 4214,15947 1053.53987 demo_inten 2015-07-31T1US/Pacific
11526 DEMO 1234567 575 Mission (123456797 E19S Mediur 1/1/20168:00 1/1/20169:00 452245545 1130.61386 demo_inten 2015-07-31T' US/Pacific
11526 DEMO 1234567  576Mission C123456798 E195 Mediur 1/1/20169:00 1/1/201610:00 448045552 1120.113%8 demo_inten 2015-07-31T: US/Pacific
11526 DEMO 1234567  577Mission C123456799 E19S Mediur 1/1/2016 10:00 1/1/201611:00 $492.7022 1123.17355 demo_inten 2015-07-31T: US/Pacific
11526 DEMO 1234567 578 Mission C123456800 E155 Mediur 1/1/201611:00 1/1/201612:00 4491.23033 1122.82258 demo_inten 2015-07-31T: US/Pacific
11526 DEMO 1234567 579 Mission (123456801 E195 Mediur 1/1/2016 12:00 1/1/2016 13:00 4485.08692 1121.27173 deme_inten 2015-07-31T: US/Pacific
11526 DEMO 1234567 580 Mission (123456802 E195 Mediur 1/1/2016 13:00 1/1/2016 14:00 4459.01462 1114.75366 demo_inten 2015-07-31T US/Pacific
11526 DEMO 1234567  5B1Mission (123456803 E19S Mediur 1/1/2016 14:00 1/1/2016 15:00 4465.78587 111644647 demo_inten 2015-07-31T: US/Pacific
11526 DEMO 1234567 582 Mission (123456804 E13S Mediur 1/1/201615:00 1/1/2016 16:00 4467.86408 1116.96602 demo_inten 2015-07-31T: US/Pacific
11526 DEMO 1234567 583 Mission C123456805 E155Mediur 1/1/2016 16:00 1/1/2016 17:00 4382.54178 1095.63545 demo_inten 2015-07-31T: US/Pacific



HOMER Grid

: Day By Row

Option 5
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) Download Load Profile

HOMER Grid

Showing results similar to your climate, based on the Koeppen-Geiger climate classification system.

Location (34°42,4'N, 33°1,4'E)

Climate Zone  [] Csa

w

O

X

Képpen-Geiger Climate Zones
IECC Climate Zones

[4]

Name Location Distance (km) | Climate Zone | Description

Stand-alone Retail in Pullman Moscow Rgnl WA | (46°44,7°'N, 117°6,8'W) 10.502,7 5B /Csa Stand-alone Retail model: 24,962 square feet, 1 floor.

Qut Patient Clinic in Pullman Moscow Rgnl WA | (46°44,7°'N, 117°6,8'W) 10.502,7 5B /Csa Qut Patient Clinic model: 40,946 square feet, 3 floors.
Primary School in Pullman Moscow Rgnl WA (46°44,7'N, 117°6,8'W) 10.502,7 5B/ Csa Primary School model: 73,960 square feet, 1 floor.

Full Service Restaurant in Pullman Moscow Rgnl | (46°44,7'N, 117°6,8'W) 10.502,7 5B/ Csa Full Service Restaurant model: 5,500 square feet, 1 floor.
Medium Office in Pullman Moscow Rgnl WA (46°44,7'N, 117°6,8'W) 10.502,7 5B /Csa Medium Office model: 52,628 square feet, 3 floor.

Quick Service Restaurant in Pullman Moscow Rg| (46°44,7°'N, 117°6,8'W) 10.502,7 5B /Csa Quick Service Restaurant model: 2,500 square feet, 1 floor.
Midrise Appartment in Pullman Moscow Rgnl W| (46°44,7'N, 117°6,8'W) 10.502,7 5B/ Csa Midrise Appartment model: 33,740 square feet, 4 floors.
Medium Office in Walla Walla City County WA | (46°3,9'N, 118°20,6'W) 10.609,9 5B /Csa Medium Office model: 52,628 square feet, 3 floor.

Large Office in Walla Walla City County WA (46°3,9°N, 118°20,6'W) 10.609,9 5B /Csa Large Office model: 498,588 square feet, 12 floor.
Stand-alone Retail in Walla Walla City County W.| (46°3,9'N, 118°20,6'W) 10.609,9 5B/ Csa Stand-alone Retail model: 24,962 square feet, 1 floor.
Hospital in Walla Walla City County WA (46°3,9'N, 118°20,6'W) 10.609,9 5B /Csa Hospital model: 241,351 square feet, 5 floors.

Secondary School in Walla Walla City County Wi | (46°3,9°'N, 118°20,6'W) 10.609,9 5B /Csa Secondary School model: 210,887 square feet, 2 floors.
Quick Service Restaurant in Walla Walla City Cov| (46°3,9°'N, 118°20,6'W) 10.609,9 5B /Csa Quick Service Restaurant model: 2,500 square feet, 1 floor.
Primary School in Walla Walla City County WA | (46°3,9'N, 118°20,6'W) 10.609,9 5B /Csa Primary School model: 73,960 square feet, 1 floor.

Cancel

OK



Commercial Industrial Community

1500 13

J |||H||| 1000 10
E00 5

o o

b":bﬂl;y,tn,?,v bﬁbq,&-@_@e‘

Peak Month: O January (® July () None




HOMER Grid

@ Setup
Z '“\7" Electric Load
) Critical
S Non-critical
o ] Utility
> ¢ Components
> @y CHP
@ Incentives

! 5‘: Resources

v [29] Project

A/~ Electric Load (%) ACc:itical Load
Year to model: | 2007 ~ | \
MName: | Critical Load :": |
11,27 kWh/d
January Profile: 2,39 kW peak
Fs LY EN
Hour Load (kW) |— Yearly Profile T
0 0.087 . il ALY Al Lt il - il
| A T R g '
VLIV ‘ / W 2,0 kW
IR M T L S oy b i "o
1 0.076 0%
% : 1,5 kw
2 0.076 a | ML ‘
. T T e
3 0.076 2 | ! | By 4 1% 1,0 kW
|
| N \
4 0.262 | | " | ||- U | I | |.I.s- 1‘- r
0,50 kW
5 0.400
0 kw
6 0440 [+] 180 270
Day of Year
Show All Months... Time step size: 60 minutes Peak month: lodhog Crest factor: 4,28
Random Variability: Load Metrics:
Day-to-day (%): e Timestep (%): 20 Metric Baseline Scaled
Average (KWh/day) 11.27 11.27
Average(kW) A7 47
Peak (kW) 2.39 2.39
Load factor 2 2
Scaled Annual Average (kWh/day): 11,27 @ Plot Export



HOMER Grid

@ Setup
4 3 Electric Load
P Critical
,6' Non-critical
o B Utility
> 7 Components
> @) CHP
@ Incentives

» 54 Resources

v 24 Project

/ AC
Critical Load

Year to model: | 2018 ¥
Name: | Critical Load
11,27 kWh/d
Janua L 2,39 kW peak
Yearly Load Data | ' ==
s . oIE
0 il
1 Hour [lavovapwo | ®eppouvag | Maptiog = AmpiAlog Maog lovviog lovAlog | Avyouoto ZzmrTipf ?
L
2 0 0.087 0.090 0.098 0.109 0.120 0128 0.131 0.128 o ||
3 1 0.076 0.079 0.085 0.095 0.105 0111 0.114 0111 0.
4 2 0.076 0.079 0.085 0.095 0.105 0111 0.114 0111 0.
5 3 0.076 0.079 0.085 0.095 0.105 0111 0.114 0111 0.
5 4 0.262 0.271 0.294 0327 0.360 0.383 0.392 0.383 0.
5 0.400 0415 0.450 0.500 0.550 0.585 0.600 0.585 0.
| Show All
6 0.440 0.457 0.495 0.550 0.605 0.644 0.660 0.644 0.t
Random Varia
7 0.400 0.415 0.450 0.500 0.550 0.585 0.600 0.585 0.
Day-to-day (%
8 0.336 0.349 0.378 0.420 0.462 0.491 0.504 0.491 0.
9 0.344 0.357 0.387 0.430 0473 0.503 0.516 0.503 04~
4 I | »
Copy changes to right Copy changes to weekend Ok Cancel

1
[

Coolod A T POy RV Y |y A A4~ o -~ .




) Time Series Detail Analysis

Scaled data (kW)

HOMER Grid

- O
Scaled data
Hourly | Monthly | Profile | DMap | Histogram | CDF | DC
Scaled data Daily Profile
lav Pep Map Amp
2,02 - 2,02 - 2,02 - 2,02 -
1,52 - 1,52 - 1,52 - 1,52 -
1,02 1,02 1,02 1,02
0,52 0,52 0.52 0,52
0,02 T T 0,02 T T T 0,02 T T 0,02 T T T
0 12 18 0 /5 12 18 0 12 18 0 6 12 18
Mati \O “ouv lowA Auvy
2,02 2,02 g 07(@ 2,02 2,02
1,52 - 1,52 - i@/? 1,52 - 1,52 -
1,02 - 1,02 - @@% 1,02 -
/0
0,52 - 0,52 - 0,52 = 0,52 -
0,02 ; ; 0,02 ; ; ; 0,02 @ ; ; 0,02 ; ; .
0 12 18 0 6 12 18 0 = 18 0 6 12 18
Zem Okt Noeg ‘.= ' Aek
2,02 - 2,02 - 2,02 - 2,02 -
1,52 1,52 1,52 1,52
1,02 1,02 1,02 1,02
0,52 - 0,52 - 0,52 - 0,52 -
0,02 T T 0,02 T T T 0,02 T T 0,02 T T T
0 12 18 0 & 12 18 0 12 18 0 & 12 18

Hour

=




@4 Choose Utility
Create a Tariff 0

1. Your Tariff

T
Do you need to model holidays, peak pricing

2. Energy Charge events, ratchet rates, or more complex time-of-

tes?
S — S

[] Net Metering

Sellback Rate (€/kWh): I:l

3. Demand Charge

e —

4. Fixed Charge

Charge (€/month): I:l




. HOMER Tariff Builder *

W WElN-E Consumption Demand Fixed Cther Holiday
New tariff from builder

ure




HOMER Grid

HOMER Tariff Builder *

- O X
Create New Ta Consumptic
PR Color | Rate Name Type | Season Time of Use




Create Consumption Rate

MName: on-peak

Rate Category (Buy/Sell/Net Metering): o
Specify Costs

[ ] Has Tiers?

Cost (€/kWh): 0.3

 Import Timeseries | @

Specify Period

Period: 1712018 f4| to | 3171272018 [

(] Has Time of Use? | o0 8 IR OT Ut )

Hour of Day Range: [13:00 (O [1700 (O

Day of Week Range: M Friday ~

[] Applies on holidays? @




HOMER Grid

Create New Tariff Consumption

Combine Tariffs Color Rate Name Cost Type | Season Time of Use

B || on-peak 0,3 €/kWh BUY |1/1-12/31 |M-F 13:00-17:00 Edit

Kupuakn, 02 Zemtepfpiov 2018 11:17 pp

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec




Create Consumption Rate

Name: off-peak Specify Period

Rate Category (Buy/Sell/Net Metering): [ Period: 17172018 (5| to | 31/12/2018 (4

Specity Costs (] Has Time of Use? [ ddaTime OfUse )

E] Has Tiers?

Hour of Day Range: |00:00 (9| [1200 (O
Cost (€/kWh): 0.1 Day of Week Range: | Monday | | Friday |
 Import Timeseries @ ) .

our of Day Range: | 00:00 (O 2359 (O

Day of Week Range: M Sun@ “

Applies on holidays? @




HOMER Grid

4% HOMER Tariff Builder * - O X

| ) LI}
SR

Open Saved Tariff Add Rate

Combine Tariffs Color | Rate Name Cost Type | Season Time of Use

K

on-peak 0.3 €/kWh BUY |1/1-12/31 |M-F13:00-17:00 Edit

[«

II' off-peak 0.1 €/kWh BUY |1/1-12/31 |M-F17:00 - 13:00; Sa - Su 00:00 - 23:59 Edit




Holiday Name: Christmas Day

Select Date:

17172018 5




. HOMER Tariff Builder *

m Name Consumption Demand Fixed 0];l=g8 Holiday

W Indepedence Day 01 Oktwppiow 2018

Good Friday 06 Amptiiov 2018




€ Choose Utility

To create a more complex tariff, launch the Tariff Builder program.

Import and combine two tariff files, such as your energy retailer with your energy network.




@ Choose Utility

‘ Avorypo x

4 m > Autocoumoroyiotic > Empdvela epyaoicg ~ Avalntnon: Emodvaa epyos P

Opyévwon ~ Néo¢ pdrehog = - M @

L ~

Ovopa

' Cyprus

| Daskio 12-7-2018 (8.22-9.36)
old desktop

Eyypooa Pending reviews

= Ewoveg project read

W Autdc o umohoyic
'y AvTikeipeve 3D
B Bivt=o

report

) Movaikr EAKE Interreg
Mopouoisg gpyaotnpiwy 2017_2018

3 ITowEio AnYng

1 azs
i . Windows (C)

D Limassol Tariff Scheme.json
- RECOVERY (D) _

test cyprusjson

~~ Neog topac (K) # AUTOC O UTIOAQYIOTIC - ZUVTOUEUOT

W Aikmin v < I >
— T —




@ Setup
! JJ- Electric Load

4 7 Utility

Resilience
! gﬂ' Components
v @ CHP
@ Incentives
i 8 Resources

v [£9 project

HOMER Grid

1,27 kWh/d
2,39 kW peak

Tariff Code: TE1 ® Emissions

Grid sale limit (kW): 1.000,00 @

TB1 : New tariff from builder

jue|

Color | Rate Name Cost Type | Season Time of Use & CrrergR El
o Timezone: Europe/Bucharest
|:| on-peak 0,3 €/kWh BUY | 1/1-12/31 |M-F13:00 - 17:00
—
o
lII off-peak 0,1 €/kWh BUY | 1/1-12/31 |M-F 17:00 - 13:00; Sa - Su 00:00 - %
=

Tetaptn, 23 Madiou 2018 6:04 i

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Now Dec

Suggested Changes:




= Electric Load

4 H Utility

ﬁ' Tariff

Resilience

2 Qu Components

» @) CHP
@ Incentives
1 {8+ Resources

4 |§| Project

Resilience
QOutage duration (days): @

Start date: 01-Jan 12:00 AM

Outage occurs every (years): @

Only your critical load will be served during an outage. o

Generator may operate:

() Only during an outage

® Whenever it is economic

Generator schedule forced-off periods are ignored during an outage.

1,27 kWh/d
2,39 KW peak

@)




HOMER Grid

4 Choose PV — O X

NI HelioScope Account | PVsyst Output | PV Production

Select a PV module or inverter from the HOMER library.

Generic flat plate PV~

Complete Catalog

Properties .
_ Generic HOMER
Name: Generic flat plate PV ~  homerenergy.com Energy

Abbreviation: PV
Panel Type: Flat plate
Rated Capacity (kW):
Manufacturer: Generic

www.homerenergy.com

Motes: y

This fe = mmmacis P csnd oo

Cancel Ok



D Find PV Component

Temperature
) Capaclt' Lifetim effect on
T |Library 7 Manufacture 7 | oo (ye,,s) ""“’"‘ T power(%l
)"“3 L0} PP

Fonus Symo 2403 it Generc HOMERGm




HOMER Grid

@4 Choose PV — O X

S onTalo oW oIl PV/syst Qutput | PV Production

Sign-in to your HelioScope account to import your simulations.

Email address:

O
Password:




HOMER Grid

84 Choose PV

HelioScope Account JRRS'HeelGIIgE PV Production

To use a PVsyst design, import your PVsyst .csv.

PV Array Size (kW):

Choose File...

PV Array Cost (€/kW):

You need to export your file from PVsyst with a specific
format (tip) :

* A .csv file format with a semicolon () separator.
* Date and hour format of DD/MM/YY MM:S5.

* Hourly values.

* Units of the PV production should be in kW

* Only the value for the total PV production from the array should be exported.

* Check that "1 defined vaniable’ is the only value being written to the .csv file.

Cancel

Ok



+Date and time format in the first column; use the PVsyst default format: (DD/MM/YY MM:SS)
Dates and howrs formats
' DD/MMAYY; Hour [Excel)
" MM/DDAYY: Hour, [Excel)
" Month; Day: Hour:
" Day-of-year; Hour

*A semicolon (;) as the delimiter for the CSV

(¢ SV ([Excel compatible] Separator I; 'I

|'F|dtl: format

*Hourly data

«Units must be in kW

nits
Energies ﬁ vl
nadaions




HOMER Grid

4 Choose PV

HelioScope Account | PVsyst OQutput [UREgsle{Vatlely

If you have PV production data, import the .csv file.

PV Array Size (kKW):
Choose File...
PV Array Cost (£/kW):

[ ] File contains output downloaded from HelioScope

Cancel

Ok



HOMER Grid

:"(- AC
PV @ TB1 Critical Load
11,27 kWh/d
2,39 kW peak
MName: | Generic flat plate PV Abbreviation: ;\f
Costs Sizing @ -
: @) HOMER Optimizer™
Capacity Capital Replacement oam Per Unit | otaliCast
() Size your own =
@ © | (e ] Advanced B)(E)(2)(e)=]
5 16100 16100 100 * Properties
3.100 €
Abbreviation: PV
1000 2130000 2130000 1500 4 = Panel Type: Flat plate
3 Manufacturer: Generic
Click here to add new item ~
www.homerenergy.com
2.100 € Notes:
This is a generic PV system.
wisir: @ @ © e
Lifetime 1 10 100 1000
time (years): 25,00 @ kw

= (Capital === Replacement

Derating Factor {J&): 80,00 @

Electrical Bus

Site Specific Input
® AC O DC

Sdnanced Generic HOMER

Ene
homerenergy.com oy



HOMER Grid

Name; |Generic flat plate PV Abbreviation: |PV
Costs Sizing @
Per Unit ) HOMER Optimizer™
Capacity Capital Replacement o&M erUnit | Total Cost @ Size your own
(kW) (€) (€) (E/year) 2400 € - -
KW
1 1400 1400 -4
100
Click here to add new item 1.900 € — 0
:
© 1400 € - .
3
L=
00 € -
Multiplier: @ @ @ 200€ .
Lifetime 0,1 1
time {years) 25,00 @ kW
== (apital === Replacement
Site Speaific Input Electrical Bus
® AC O DC
Derating Factor {%): 80,00 @

Advanced...



HOMER Grid

€4 Choose Storage

Generic TkWh Li-lon [ASM] ~

Complete Catalog

Generic TkWh Li-lon [ASM]

Properties Generic
Modified Kinetic Battery Model
homerenergy.com

Mominal Voltage (V): 3.7

Mominal Capacity (kwh): 1.02

Maximum Capacity (Ah): 276

Capacity Ratio: 1

Rate Constant (1/hr): 1

Effective Series Resistance (ohms): 0.00036
Other round-trip losses (%): 8

Fixed bulk temperature (C): 20

1/N = A*DOD*beta

Cycle Life A: 0.000144

Cycle Life beta: 1.79

Estimated throughput (kWh): 2.43E+03

Cancel

Ok




o Find Storage Component

Name T |Library ¥ Manufacture 7 | Type

Discover 6VRE-2400TF HOMER Gric| Discover Energy

ESS Energy Warehouse 50kW/400kW| HOMER Gric| ESS Inc. Iron Flow Batt| Idealized m-_

EnerStore 50 Agile Flow Battery HOMER Gri¢| EnSync Energy Sysi Idealized m




Storage @

MName: |Generic TkWh Li-lon [ASM] | Abbreviation: LI ASM
Costs
Quantity Ca&l}tal Repla{c;ment (:{iﬂ:ﬂ =
5 3500 3500 0 b4
10 7000 7000 0 Pxe
200 110000 110000 1800 b4
2000 850000 850000 16000 P4
8000 3200000 | 3200000 64000 b4 N
16000 6000000 6000000 112000 Px4 F
Multiplier: @ @ @
Site Specific Input
Initial State of Charge (%): 100,00
Minimum State of Charge (%): 20,00
Degradation limit (%): 30,00
] Minimum storage life (yrs): 4,00

HOMER Grid

Per Unit | Total Cost

Sizing @

() Size your own

700 €
[] Advanced
650 €
600 €
2 ss0e-
T s00€
w0
450 € -
400 €
50 € T T
1 10 100 1000 10000
Quantity
= (apital === Replacement
@ String Size: |1 Voltage: 3.7V
@ [ ] Consider temperature effects?

©

(@ HOMER Optimizer™

AC DC
TB1 Critical Load LI ASM

@E3
Properties

Modified Kinetic Battery Model G
Nominal Voltage (V): 3.7

Nominal Capacity (kWh): 1.02
Maximum Capacity (Ah): 276

Capacity Ratio: 1

Rate Constant (1/hr): 1

Effective Series Resistance (ohms): 0.00(
Other round-trip losses (2%): 8

Fixed bulk temperature (C): 20

1/N = A*"DOD"beta

Cycle Life A: 0.000144

Cycle Life beta: 1.79

Estimated throughput (kWh): 2.43E+03
Capacity(T) = Capacity * (d0 + d1*T +1
Capacity(Temperature) d0: 0.923
Capacity(Temperature) d1: 0.00345
Capacity(Temperature) d2: -3.75E-05

kt = B*e (-d*(1/T))

Generic @ HOMER
homerenergy.com nergy



HOMER Grid

ceneic ks en v © |

Mame: |Generic TkWh Li-lon [ASM]

Abbreviation: | LI ASM

Costs
. Capital Replacement o&am
Quanti
Y e © (€/yean)
1 600 600 10 *
Click here to add new item
Multiplier; @ @ @
Site Specific Input
Initial State of Charge (%): 100,00
Minimum State of Charge (%): 20,00
Degradation limit (3): 30,00
[ ] Minimum storage life (yrs): 4,00

Per Unit | Total Cost

Q00 € -

800 €

700 €

600 £ -

Cost (€/#)

500 €

400 €

300 €
0.1

©OO

Sizing @
() HOMER Optimizer™
(@) Size your own

#

Quantity
= (apital = Replacement

String Size: |1 \oltage: 3.7V

[ ] Consider temperature effects?



Converter ®

HOMER Grid

System Converter ¥ Name: System Converter
Complete Catalog Abbreviation: Converte
Costs Sizing @
i () HOMER Optimizer™
Capacity (kW) Capital Replacement o&M .
(€) (€) (€/year) e Size your own
1 300,00 € 300,00 € 00€ *® kW
1
Click here to add new item 0

Multiplier:

Inverter Input

Lifetime (years): 15,00

Efficiency (%) 95,00

© © ©

Rectifier Input

©
©

©
©

Relative Capacity (%): 100,00

Efficiency (%): 95,00



HOMER Grid

AC DC
Critical Load LI ASM

R -

11,27 kWhy/d
2 39 KW peak

PV Epnverter

-

= 0I|Ed| &)

1L




HOMER Grid

O Emissions @

Emissions Penalties

Carbon dioxide (€/t):

Carbon monoxide (€/t):

Unburned hydrocarbons (€/t):

Particulate matter (€/t):

Sulfur dioxide (€/1):

Mitrogen oxides (€/t):

0,00

0,00

0,00

0,00

0,00

0,00

©eeB06e0

Limits on Emissions

U
U

0o o o o

Carbon dioxide (kg/yr)

Carbon monoxide (kg/yr):

Unburned hydrocarbons (kg/yr):

Particulate matter (k

Sulfur dioxide (k

Nitrogen oxides (kg/yr):

AC

TB1

vy

Critical Load

D

11,27 kWh/d
2,39 kW peak

Converter

DC

LI ASM

-

o
=



HOMER Grid

’4'?_‘.' Choose Incentive —

Bonus Depreciation ¥

Properties Bonus Depreciation -
Mame: Bonus Depreciation

o Capacity-Based Template
Abbreviation: Bonus

Type: Bonus Depreciation Capital-Based Template
Percent credit: 50 % Depreciation

Maginal tax percent: 21.00 %
Elligible percent: 100 %
Applies to PV MACRS
Applies to storage

Investment Tax Credit —

Production-Based Template
MNotes:

5GIP- Large Starage- Step 2- Claiming ITC |T

Cancel




HOMER Grid

HOMER Grid x64 1.2.7 {Evaluation Edlition = B O
[E Resul @
Evagora Laniti Avenue, Limassol, Cyprus ( 34°42,4'N , 33°14'E) AC DC
(73 setup @ SEp feshices TB1 Critical Load| LI ASM
= T e e, —
‘ Biack Sea ‘ v f ) . b
‘ q;.“- Electne Load ITALY, BULGARIA R Caspan E [ K ¥ ] ‘
w7 tlectnc Loa Barcelona 2Rome it GEORGIA UZBEKISTAN 11,27 kWh/d —
Wd S i : Baku Ta i ek
nkara O
! Utilit 5 ! ) i TR e Converter
ity GREECE TURKEY TURKMENISTAN ke (——
i L Athens ‘
£ gTunis
L ¢£#° Components o Tehran
e o
SYRIA
4 Ob CHP TUNISIA Tripoli = Damascus Baghdad AFGHANIST
o Amman IRAQ IRAN
Y Cairo
! | Thermal Load " Kawait City
PAK
ALGERIA &

Boiler

23°46°52,47" N 11°19' 13,13" E I 1000 km

Heater
Search Location:i ¥ Search
@ Incentives | .
Name: Discount rate (%): 8,00 @
v [§+ Resources i :
Author: T 1
Inflation rate (%:): 2,00 @

! @ Project Description:

Project lifetime (years): .25,DD @



HOMER Grid

‘ (D)) HOMER Grid x64 1.2.7 (Evaluation Edition)

= 28
e 22 Design Il%Results

Compare Economics o Column Choices...
® Export

Optimization Results

Left Double Click on a particular system to see its detailed Simulation Results. Ol Selzpe =] @ rall
Architecture Cost System Compare Econol
: o PV Converter PC COE Operating cost Initial capital Ren Frac Total Fuel IRR Simple Payback Utility
i T |[UASM T TB1 Y h g b4 A4 v A4 T A4 hd A4
& |2 (% A | e W) ,&, 07 50 @n O ®© w O Wyn (%) (%)
s
ad
. E [
‘A’ 1,00 1 5 ..{’b 210932 € 30418 € 1.400 € 39,8 0 14 6,8 2257
by 1,00 1 1 1,00 6345 € <@) /€> 31289 € 2.300 € 40,9 0 7.1 10 252,01




HOMER Grid

Simulation Results

Total NPC: 6.592,20 €
System Architecture: .
81 Levelized COE: 0,1240 €

Operating Cost: 509,94 €

Cost Summary Cash Flow Compare Economics Electrical Utility Emissions

Production kWh/yr | % Consumption kWh/yr | % Quantity kWh/yr | %
Grid Purchases | 4.113 100 AC Primary Load 4.113 100 Excess Electricity 0 o]
Total 4.113 100 Total 4.113 100

@ﬁ7 Quantity Value | Units

Renewable Fraction 0 %

@ b Max. Renew. Penetration 0 %

¥ Utility

low Pep Maop Amp Mo louv louA Auy Zem Okt Nos Mgk

Simulation Report Series Plot @ Other...



HOMER Grid

AC Primary Load
Hourly ' Monthly | Profile | DMap | Histogram | CDF | DC

Date: 31/12/2018 23:00:00 L0 Tsum

Normal View < > -+ -

Values: [ | pifference
3
Clac Primary Load
[ Grid Purchases
[ 1[I Grid Sales
2,5

[J[JTotal Demand Rate

D D Total Consumption Rate
[J[ITotal Electrical Load Served
[J[IRenewable Penetration

1[I Total Renewable Power Qutput
L0 ac Required Operating Capacity
e Required Operating Capacity
L ac Operating Capacity
LCbc Operating Capacity

kw




AC Primary Load &

emer [ 2= R
' " | IDifference

3
Clac Primary Load

[ 1] Grid Purchases

2 /| Oorid Sales
15 D [ 1[I Total Demand Rate

1 D [ ][ 7otal Consumption Rate
L[] otal Electrical Load Served
[ 1[I renewable Penetration

2,5

AC Primary Load (kW)

[1[JTotal Renewable Power Qutput
O 0ac Required Operating Capacity
D L[ pc Required Operating Capacity

C0ac Operating Capacity
D CCbe Operating Capacity

Grid Purchases (kW)




Emissions

HOMER Grid

Electrical Generic TkWh Li-lon [ASM] Generic flat plate PV Utility System Converter

Cost Summary Cash Flow

® Bar Chart O Table

Compare Economics

Display: ® ByCost Type O By Component Cash Flow: ® Nominal O Discounted

IIIIII@“IIIIIIIIIIIIIIII

@@

©

@)
@®

Replacement 500 € 4
Salvage
[ Operating o€
M Capital
-500 €
-1.000 €
-1.500 € -
-2.000 € -
-2.500 €

4 15 16 17 18 19 20 21 22 23 24 25

Simulation Report

Time Series Plot

@ Other...



HOMER Grid

) View Output Time Series — O X
Generic flat | Generic flat | Generic flat | Generic flat | Generic flii
Global plate PV plate PV plate PV plate PV plate P\
Date Time Solar Solar Solar Angle of Incident Power
(kW/m2) Altitude Azimuth Incidence Solar Output
) @) 9] (kW/m2) (kW)
Jan 1 1:00 AM 0.00 0.00 -140.73 90.00 0.00 (
Jan 1 2:00 AM 0.00 0.00 -111.50 90.00 0.00 {
Jan 1 3:00 AM 0.00 0.00 -97.66 90.00 0.00 (
Jan1 | 4:00 AM 0.00 0.00 -88.38 90.00 0.00 (
Jan 1 5:00 AM 0.00 0.00 -80.64 90.00 0.00 (
Jan 1 6:00 AM 0.00 0.00 -73.25 90.00 0.00 (
Jan 1 7:00 AM 0.00 0.00 -65.53 90.00 0.00 (
Jan 1 8:00 AM 0.02 547 -56.95 67.21 0.02 (
Jan 1 9:00 AM 0.06 15.19 -46.99 53.83 0.05 (
Jan 1 10:00 Al 0.11 23.30 -35.16 41.17 0.11 (
Jan 1 11:00 Al 0.02 29.15 -21.22 30.24 0.01 (
Jan 1 12:00 Ph 0.01 32.01 -5.53 23.60 0.01 (
Jan 1 1:00 PM 0.09 3145 10.69 25.01 0.08 (
Jan 1 2:00 PM 0.08 27.57 25.91 33.44 0.07 (
Jan 1 3:00 PM 0.03 20.91 39.18 451 0.02 {
Jan1 | 4:00 PM 0.01 12.22 50.36 58.06 0.01




HOMER Grid

0 View Output Time Series — O x
1{?ceW“:rli.‘i:- 1{?ceW“:rli.‘i:- Generic Generic Generic Generic Gener =

er lon [ASM] lon [ASM] 1kWh Li- 1kWh Li- 1kWh Li- 1kWh Li- 1kWh

r . . lon [ASM] lon [ASM] lon [ASM] lon [ASM] lon [AS

it M‘;T; r:;u.;m qua;h::'g“; Charge Discharge Input Energy State
Power Power Power Power Power Content Charg
(kW) (kW) (kW) (kW) (kW) (kWh) (%)

0.00 0.84 0.0 0.00 0.00 0.00 0.23

0.00 0.84 0.0 0.00 0.00 0.00 0.23

0.00 0.84 0.0 0.00 0.00 0.00 0.23

0.00 0.84 0.0 0.00 0.00 0.00 0.23

0.29 0.64 0.0 0.29 0.00 0.29 0.51

0.45 0.54 0.2 0.45 0.00 0.45 0.93

0.09 0.09 0.6 0.09 0.00 0.09 1.02 1

0.00 0.00 0.7 0.00 0.00 0.00 1.02 1

0.00 0.00 0.7 0.00 0.00 0.00 1.02 1

0.00 0.00 0.7 0.00 0.00 0.00 1.02 1

0.00 0.00 0.7 0.00 0.32 -0.32 0.69

0.00 0.35 04 0.00 043 -0.43 0.23

0.00 0.84 0.0 0.00 0.00 0.00 0.23
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HOMER Grid

Simulation Results

System Architecture: System Converter (1,00 kW) Total NPC:
Generic flat plate PV (1,00 kW) TB1 Levelized COE:
Generic 1TkWh Li-lon [ASM] (1,00 strings) Operating Cost:

Emissions

Cost Summary Cash Flow

Compare Economics Electrical Generic 1TkWh Li-lon [ASM] Generic flat plate PV Utility System Converter

You may choose a different base case using the Compare Economics button on the Results Summary Table.

Ar/@@ﬁu re Cost

s PV Converter NPC Initial capital
& = Y |u QQ!%/AV 17 Y Y Y
4
Base system " SN @g-\ 5592 € 0,00 €
Current system L;‘? s
L -~
e | 2 'ﬁ' IZ 1,00 1 1 6.345 € 2300 €
I @i‘:f O
Metric Value @@
Present worth (€) 247 € %
Annual worth (€/yr) 19 € @

Return on investment (%) | 4.6

Internal rate of return (%) | 7,1

Simple payback (yr) 10,36

Simulation Report Time Series Plot @ Other...



° Compare Economics
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HOMER Grid

Simulation Results

System Architecture: System Converter (1,00 kW) Total NPC: 634490 €
Generic flat plate PV (1,00 kW) TB1

Levelized COE: 0,1166 €
Generic TkWh Li-lon [ASM] (1,00 strings)

Operating Cost: 31289 €
Emissions

Cost Summary Cash Flow Compare Economics Electrical Generic TkWh Li-lon [ASM] Generic flat plate PV Utility System Converter

Production kWh/yr | %

Consumption kWh/yr | %

Quantity kWh/yr | %
Generic flat plate PV | 1.762 41,5 AC Primary Load 4.113 97,7 Excess Electricity 0 0
Grid Purchases 2489 535 @

: Total 4209 100
Total 4252 100 @ﬁ

Quantity Value | Units

Max. Renew. Penetration 485 %

@[k / Renewable Fraction 409 %

Monthly Average Eled’{@t

Wutility 07 -
mpv 0.6
0,5 -

> 04 -

= 03

02 -

01

low Dep Mop Amp Mo

louy louh Avy ZEm Okt Noz Agk

Simulation Report

Time Series Plot @ Other...




HOMER Grid

Simulation Results n

System Architecture: System Converter (1,00 kW) Total NPC: 6.344,90 €
Generic flat plate PV (1,00 kW) TB1 Levelized COE: 0,1166 €
Generic 1TkWh Li-lon [ASM] (1,00 strings) Operating Cost: 31289 €

Emissions

Cost Summary Cash Flow Compare Economics Electrical Generic 1TkWh Li-lon [ASM] Generic flat plate PV Utility System Converter

-~
Quantity Value | Units Quantity Value | Units Quantity Value ‘Units
1,00 qty. Autonomy 152 hr Energy In 222 kWh/yr
String Size 1,00  batteries @ Storage Wear Cost 0,196 €/kWh Energy Out 201 kWhyr
Strings in Parallel 1,00  strings @é 1,02 kWh Storage Depletion 0,00158  kWh/yr
Bus Voltage 370 V 0,817 kWh Losses 20,7 kWh/yr
3.059 kWh |T Annual Throughput 210 kWhyr
?..-E 50_
z ] @&50
5 Y/
=
g 0 | — I | u @@
b » ¥ ® " @
< g 5 g 3
¥ 3 & & &)
‘-‘J
State Of Charge & -
24 120 % E 100_
a18 i | HeDdh G
k- N L | 80 % pral al
gee L WA 0E 5]
- 40 % &
0= 20 % Z 0
1 le:‘: 270 365 Iow PR Mc:p Anp Mol Icm\.| louA Aw EET[ OKT I\Ioa Jita
ay of Year

Simulation Report Time Series Plot @ Other...




HOMER Grid

Simulation Results

System Architecture: System Converter (1,00 kW) Total NPC: 6.344,90 €
Generic flat plate PV (1,00 kW) TB1 Levelized COE: 0,1166 €
Generic TkWh Li-lon [ASM] (1,00 strings) Operating Cost: 312,80 €

Emissions

Cost Summary Cash Flow Compare Economics Electrical Generic 1TkWh Li-lon [ASM] Generic flat plate PV Utility System Converter

Quantity Value | Units Quantity Value |Units
Rated Capacity 1,00 Minimum Output 0 kW
Mean Output 0,201 Maximum Output 1,01 kW
Mean Output 483 PV Penetration 42,8 %
Capacity Factor 20,1 Hours of Operation 4.38%9  hrs/yr
Total Production  1.762 V/J__{-h r Levelized Cost 0,0728 €/kWh
\& /)
=/ / ff,r"' ;} />
PV Potyer-Output
24 07 1,2 kw
0,96 kw
18

E I i\ y 0,72 kw

P | | i iy

512 | q||||m f'l‘ 1 I| Il TTHELELE Y | If{)l' ||“W'||H'j;=5 ‘

S 0,48 kw

&
0,24 kW
O_I T T T 1 0 k'\'J
1 90 180 270 365
Day of Year

Simulation Report Time Series Plot @l Other...




HOMER Grid

Simulation Results

System Architecture: System Converter (1,00 kW) Total NPC: 6.344,90 €

Generic flat plate PV (1,00 kW) TB1 Levelized COE: 0,1166 €
Generic TkWh Li-lon [ASM] (1,00 strings) Operating Cost: 312,80 €

Emissions

Cost Summary Cash Flow Compare Economics Electrical Generic 1kWh Li-lon [ASM] Generic flat plate PV tility System Converter

@ Annual O Monthly

Name: New tariff from builder

Master Tariff |d: 10000000 x‘\b
O\Q’/;\ Consumption Rate
Annualized Utility Bill Comparisarl// 0,30 £/kwh
0,25 €/kWh
?g:e Case %l:rent Case 54 @ #m DEDGITT
[ N 0,15 €/kWh
- &
Consumption Charge | 509,94 € 257,87 € 252,07 € //7 0,10 €/kWh
\‘y Y - 0,050 £/kWh
Demand Charge D€ 0€ 0€ 180
. Day of Year
Fixed Rate 0€ 0€ 0€ S Demand Rates
1,0 €/kw-mo.
Minimum Rate 0€ 0€ 0€ = LD A e
% 0,60 €/kW-mo.
Taxes D€ 0€ 0€ 5 0,40 €/kW-mo.
* 0,20 £/kW-mo.
Total 509,94 € 257,87 € 252,07 € : . .
1 20 180 270 365
Day of Year

You may choose a different base case in the Compare Economics tab.
Utility Bill Details

Simulation Report Time Series Plot @ Other...



HOMER Grid

Hourly | Monthly | Profile | DMap | Histogram | CDF | DC

— Azimutn
Date: 25/5/2018 15:00:00 i B
Values: 0,00 kW: 0,00 kW Normal View < > + — ] Gepenc flat plate PV Angle of
Incidence
3 [ ][] Generic flat plate PV Incident
Solar
25 ED [ ] Generic flat plate PV Power
5 — Qutput
B Y1 AC Primary Load
g —
= 1.5 [ | (I Grid Purchases
1 B |V Grid sales
0,5 [ | [ 1[I Total Demand Rate
0 B [ [ITotal Consumption Rate
[ ] [ 1[I otal Electrical Load Served
B ][] Renewable Penetration
B ][] Total Renewable Power Output
B L L inverter Power Input
[ | L1 inverter Power Output
0.8 [ | [] [ Rectifier Power Input
0.7 B [] [ Rectifier Power Output
06 || ] ] Generic 1kwh Li-lon [ASM]
0,5 — Maximum Charge Power
S 04 ED (] Generic TkWh Li-lon [ASM]
Maximum Discharge Power
0.3 ][] Generic 1kWh Li-lon [ASM]
0.2 Charge Power
01 Ii‘lj Generic TkWh Li-lon [ASM]
' Discharge Power
0 . - [][]Generic TkWh Li-lon [ASM]
Input Power
9 © & QA R B o ED [ ] Generic 1kWh Li-lon [ASM]
& & & & & & & Energy Content
& = <= = = = =

| |] [ Generic 1kWh Li-lon [ASM]



HOMER Grid

— Altitude

Normal View = < > + — ][] Generic flat plate PV Solar
Azimuth

3 Ii'D [ ] Generic flat plate PV Angle of
Incidence

[1[]Generic flat plate PV Incident
Solar

[1[1Generic flat plate PV Power
25 Qutput

Clac Primary Load
D D Grid Purchases
1] Grid Sales

][] Total Demand Rate

Date: 24/5/2018 11:00:00
Values:

L Total Consumption Rate
1] Total Electrical Load Served
1[I Renewable Penetration

][] Total Renewable Power Outpui
LI inverter Power Input

kW

1.5

L1 D inverter Power Output
] ] Rectifier Power Input

[ ][] rectifier Power Qutput
[1[]Generic TkWh Li-lon [ASM]
Maximum Charge Power

[1[]Generic TkWh Li-lon [ASM]
Maximum Discharge Power

[]Generic TkWh Li-lon [ASM]
Charge Power

Ii' [ ]Generic 1kWh Li-lon [ASM]

Discharge Power
[ ]Generic TkWh Li-lon [ASM]
Input Power

|i|[| [ ]Generic 1kWh Li-lon [ASM]

Enarmu Cantant

05

aQy 90

A,
ngg



AC Primary Load (kW)

kW

Ay,
&7 79

A,
Q‘,rc?o

HOMER Grid

Yor,
Q‘,r'eo

AZimuth

ED [ ] Generic flat plate PV Angle of

Incidence

[T1[ "] Generic flat plate PV Incident
Solar

ED Generic flat plate PV Power

Output
Clac Primary Load

L[] Grid Purchases

L1 Grid Sales

][ ITotal Demand Rate

][ Total Consum ption Rate

[ [ otal Electrical Load Served
[J[IRenewable Penetration

][ Total Renewable Power Output
LI inverter Power Input

L1 inverter Power Output

][] Rectifier Power Input

][] Rectifier Power Qutput
[1[]Generic 1kWh Li-lon [ASM]

]
(]
m

Maximum Charge Power
[1[]Generic 1kWh Li-lon [ASM]
Maximum Discharge Power
[1[¥]Generic TkWh Li-lon [ASM]
Charge Power
[1[w]Generic TkWh Li-lon [ASM]
Discharge Power
[1[]Generic 1kWh Li-lon [ASM]
Input Power
[1[]Generic 1kWh Li-lon [ASM]

Fnerowv Cnntent



HOMER Grid

Hourly | Monthly | Profile | DMap | Histogram | CDF | DC

Date: 17/9/2007 20:00:00 .

Values: 0,00 KW: 0,00 KW; 0,00 kW; 0,79 kW NormalView < | > = +
3 W [ Global Solar

] [1[]Generic flat plate PV Solar
Altitude

[} [][ ] Generic flat plate PV Solar
Azimuth

25 ] [C1[]Generic flat plate PV Angle of
Incidence

[} [][ ] Generic flat plate PV Incident
Saolar

[ [] Generic flat plate PV Power
Output

B [ac Primary Load

B [ 1[I Grid Purchases

B L] I Grid Sales

[ | 1] Total Demand Rate

B L Total Consumption Rate

[ | 1[I otal Electrical Load Served
B ][] Renewable Penetration

B [ 1[I 1otal Renewable Power Output
[ | L1 inverter Power Input

B L1 inverter Power Output

B [ [ rectifier Power Input

[ | [ 1] Rectifier Power Qutput
[ [][ ] Generic 1kWh Li-lon [ASM]
Maximum Charge Power

] [1[]Generic 1kWh Li-lon [ASM]
Maximum Discharge Power

- B Difference

Nl N ) )
e & ] []Generic TkWh Li-lon [ASM]
= w7 Charge Power

[ | [] Generic 1kWh Li-lon [ASM]
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HOMER Grid

Architesture Cost
PV Conmverter HPC COE Operating cost Imitial capital
T LIASM T TB1 T T T T T T
(kW) (W) I ey o (0 o {Efyr) ° €
1.00 1 [5312% ~. (00932 € 304,18 € 1400 £
1,00 i 1 i,00 G145 € .1"':'13'6 1 EED € 2300 £
1 6,502 £ 0,122 '/ /Apana ¢ 0,00 €
S
1 1 1,00 75498 & 143 £ LB T E SHH0L 00 &
I . . .
XwpLlg optimization
Architecture Cost
PV Converter NPC COE Operating cost Initial capital
T LIASM T |TB1 T Y Y h h ) §
(kW) (kW) y, ;\ o (€) i (€/yr) ° (€
/
0,900 1 (5. 3@4% >, [0,0951€ 313,63 € 1.260 €
1 :‘ ’ ,“
0,875 1 1 0,271 6043 [/ :m?s € 320,01 € 1.906 €
1 6.592 € 0,124 Qﬁya 94 € 0,00 €
1 1 0,167 7220 € 0,136 € 5‘@826%»— 650,00 €

Me optimization
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