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PROLOQOS

H par obsa ptuciakn er cgasia ascol eitai neth nd éth ga egkatéstash
fwtobol taikonsto Er qastrrio twn Udr odunamkon Mhcanontou
tmnatoVEne geaknVTecnol ogaV H er gasia autr apotd etai apo 3
basika ngrh. Sto pr oto nér oVpar ousidzetai énaVpr aktikoVodhgyVkai
cgenikéVpl hrof or ievVga ta f wtobol taika sustrmata. Sto dedter o

ngr oVpar ousidzetai o scediasnmdVthVf wtobol tatknVekatastashV

kai h prosonoiwsh autov. Totrito néroVapotd eitai apéthn

epexer casia twn netrsewn, par athrriseVkai sunper ésmata. Pio

anal utika:

To pr oto kef al aio einai ma esagnvy sthnor ol oga twnF/B
susthmatwn, Sta pl eonektymata kai ta neonektymat a touVkai
ousiastika apotd eiéna praktiko odng ga ta F/B sustrnata.
Stodevter okef @l aiognetai anaf or asthnsunperiforatwnF/B
susthAmgtwn. Par atigatai oi topoi twn F/B kuttérwn, h arcq

| étour gaVtouVopwepishVkai oi par agont éVpou ephr edzounthn
apoédosh touV,

Stotritokef al aioanaf érontai oi apol éevsta F/B sustrinata.
Stotétartoke al aio gnetai anaf or a stonantistr of éa (inverter). Pio
sugkekringna anal vouneton antistr of éa sundedengno sto diktuo kai tiV
apaitnseaVpr oVikanopoihsh.

Sto pénpto kef @l aio gnetai o scediasmdVthVF /B egkatastashVsthnor of vy
maVoikiaV pr agratopoieitai h né éth kai par atigentai ta sunper désnata.

Seautotoshneo ga gél anena eucar istiysouneton epibl épwn
kaghdhtn naVKorio Stagato Hl ia pou décthkena suner gastel nazi
nma\/ EpishVga gél anena eucaristisounethneaireia F/B
susthnét wn ECODRAS Stou Kur iou Nikou Boutenioth kai pio
sugkekr ingna ton Ant onh Mour tzovko ga thn pol vtinh bongea kai

kaqgodidhsntou.
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EISAQRGH

Strofq sthnHI iakq Enér ggia

Stivégr evmaV, h anagkh ga crish ananensinwn phgbn enér gaaV

krinetai epitaktikn 6sopotédl | ote H pio diadedongnh nor f n ananebsinhV
phgyVenér geaVeinai h hl iakn enér gga, encd h par agnvo

hl ektriknVenér ggaVapo thnhl iakn ul opoieitai neth bongaa twn

fwtobol taikon susthniét wn.

H strof nsthnHI iakn Enér gga kal vpte doo toul dcistonandagkeV, thn
anagkh seenér gga kai thnanagkh ga prostasia tou peribdl | ontoV
Kagekil obator a hl ektrisnoo pou pronhgeuonasteapos to diktuo thVDEH
kai par agatai apo or ukta kavsina , epibar ona thnatnésfair a

netoul aciston éna kil 6 dioxediou tou angr aka. To dioxeidio tou

angr aka einai to shmantikéter o «@ério tou ger nokhpiou» pou

sunbdl | @ stiVepikinduneVkl imatikéVal | agt\V'Etsi h strofrystiV

kagar é&VphgeVenér gaaV, 6pwvh hl iakn, apotd oonth ndnh diéxodo ga
apotropntwn kl imatikonal | agbn pou apeal oonton pl amth.

Epipr 6sgeta h crish thvhl iaknVenér ggaVsunepagetai | igoter eV
ekpompeV  dl lwn  epikindunwn  ropwn, WV ta  karkinogona
mkr oswnatidia, ta oxeidia tou azotou kai oi enms e \Vgeiou, pou

epif ér oun sobar £Vbl dbevt 6so sthn uggia tou angr mpou 6so kai sto
peribdl | on.

Ta fwtobol tatkké  sustimata sthrizonena sto  fwtobol taiko
f ainoneno, | anbanontaVthn hl iakn aktinobol ia par agoun sthn éxodo
touVhl ektrikn enér gaa neth nor f ) sunecovViscooV. Ta td eutaia

cronia, stiVpe issoter eVcor eVt hVEuUr ophVkai e@dika seaut£Vpou

par ousidzoun negdl h hl iof anela, ta f wtobol tatka sustrnata écoun

be tiwgel pol ¥ kai par athretai ragdaia kai sunecriVanépt uxh.
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Car thVetgsiaVvhl iakgVenér gdaVsthn Bl | ada
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PinakaV: Sunol ikr ensia hl iakn aktinobol ia (KWhm2) sediaf or eVper ioceV

thVH | ada, seepipeda nekl ish 0o, 300,450,600kai 900 ne
prosanatol isnd proVto Noto.

§0) o 450 &0o 0o

Agnna 1ol 1/3) 1) 1 H020)
essal onkn 145 14 183b 13b 10
KoringoV 15% 1655 1617 1490 1050
Patra 1479 1611 1553 1241 1018
ParoV 169 1751 1656 1538 108
Cania 1ol 1/ 1o/ 1174 15




Kef al aio 10: PraktikéVodhgyVga ta Fwtobol taiké sustinata

1.1 Exoikeiwsh nethnor ol oga

1 Fwtobol taike f ainoneno: onontizetai h anesh netatr opnthVv
hl iaknVaktinobol iaVsehl ektrikntash. Tofwtobol taiko
f ainoneno anakal vf ghketo 1939 apo6 ton Anri Mpeker ¢l kai
proketai ga thnaporr6f hsh thVenér ggaVitou f wtéVapota
hl ektr onia twnatonwntou F/B stoiceiou kai thnapodrash twn
hl ektr oniwn aut on apoé tiVkanonikéVaése ViouVneapot él esna
th dhmour ga r eorat oV,

HA doprio

HAamm
Avmrosflolin

Scqma 1.1 Paragvg) reomatoVseF /B svsthma

1 Fwtobol taiké stoiceo  (PV cdll): onontizetai h didtaxh pou

paraga hi ekirikn enér gga otan décetai aktinobol ia. L égtai akona
F/Bkottaron F/Bkuyél h.

Scina 1.2 Hl iaka kottar a

) Fwtobol taiko pl aisio (PV module): onondizetai éna svnol o F/B
stoiceiwn pou enai hl ektr onikd sundedentna. Apotd eith
basikn domkn nonada thVF /B genmitriaV
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Scina 1.3: Fwtobol taiké pl aisio

"1 Fwtobol taiko pand (PVpand): énanperissotera F/bpl aisia
pou écoun pr okataskeuaste kai sunar nol oghgel seeniaia
kataskeun, ¢toinh ga na egkatastageiseF /B egkatastash.

1 Fwtobol taiks sustoicia (PV array): onontizetai ma ontida apéd
F/Bpl aisianpand nehl ektriknal I'hl osondesh,
topoget hngna sumgwV/sekoim kataskeun strixh\V,

Scima 1.4: Fwtobol taikn sustoicia

1 Fwtobol taiks gennvitria (PV generator): onondizetai to tmna
maVF /B ekat astashVpou periéce F/B stoiceia kai par age
sunecéVr edna.

1 Antistr of éaV(inverter): onondizetai h hl ektr onikn suskeun pou
netatrépa to sunecéVr ebna seenal | assoneno.

11 Rugmist sV or tishV(charge controller): onondizetai h suskeun

pou cr hsinopoietai seautonona sustinata ga na r ugnize th

fortish twnsusswr eut on.

1 Kil obat: nonada ngtr hshViscooV[1 KW = 1000 Wett, L MW =
1000KW]

1 KWp (kil obdt peak): nonada onomastiknViscooVtou F/B kai
énai idio neto KW

1 KWh: nonada nétr hshVenér gaVl

Sdida |7
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12 L atour ga fwtobol tatkeon

To hl iako f wWeinai mkr & pakéta enér ggaVpou | égontai fwtonia. Ta
fwtonia periécoundaf or etika posdé enér ggaVanal oga neto mkoV
komatoVtou hl iakoo f asnatoV Ga par adegra to gal dzio cr omam
uper iodeVéce perissote h enér gaa apo to kokkino vy upér ugr o.’Etsi 6tanta
fwtonia proskrovsouns'éna F/B stoiceio, dl | a anakl ontai,

al I atodiape noonkai al | a aporrof oontai apé auto. Ta fwtoniata
opoia apor r of ontai apoéto F/B einai kai autd pou par agounto

hl ektrikoreoma. Ta f wtonia autdanagkézounta hl ektr onia tou F/B
na ne&akinhgoonsedl | h gésh kai wgwston o hl ektrismdVenai h
kinhsh twn hl ektr oniwn. S autinthnapl yar cythVf usiknVvbasizet ai
ma apd tiVpio exd igrEnevtecnol ogevpar agmivhl ektrisnob stiVv
ngr evVna\,

1.3 Domj f wtobol taik@dn susthnétwn

ToF/Bsvsthna apotd etai apé énanarignd ner on uposust hndit wn:
1. Th F/B ganmitria neth nhcanikn upostrr ixh kai piganon éna
svsthna par akol obghshVthvhl iakqVtr ociaV
2. Mpatar ieV(uposvsthna apognhkeush\j.
3. Kagorismb iscooVkai suskeun d égcou pou per il anbane
frontida ga nitr hsh kai par atrr hsh.
4. Ef edrikn genmitria.
H epil 0g)tou poVkai poia apo autata stoicea ol okl hr @nontai ngsa sto
svsthna exar tatai apo poikil evVektimsaV.

14 Basikoitvpoi fwtobol taiken susthmitwn

Updr coun oi tr eiVbasikoitopoi F/B susthnditwn: ta dasundedengna, ta
autonona kai ta ubridika F /B sustiynata.

1 Diasundedengna F/B sustjnata

Sta diasundedentna neto diktuo F/B sustrmata, h par agonmenh
hl ektriknenérgaa apota F/B,trof odoteita hl ektrikafortia
kai h perissda hl ektrikqVenér gdaVef ' 6son updr ce
diabibdzetai kai pw eitai sto diktuo. StiVper ipt msaVonmwpou
henérgda apoéta F/B deneparkeiga na kal vy e tafortiatote
todiktuo par éce th sunpl hr wnatikn enér gaa.’Etsi sta
diasundedengna sustimata updar coun dvo ner htévhl ektrikqV
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enégr gga\V O énaVetr e thnenér gaa pou dingtai sto diktuo kai o

al I ovthn enér gaa pou par éce to diktuo. EpishVsthn per iptwsh

twn  diasundedentnwn  susthrméitwn  den  apaitetai crish
susswr eut on, gegpndVpou d attond to ar ciko késtovihV
egkatastashVkagoVkai to késtoVsuntrr hsh\.
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Scina 1.5; Diasundedaréno svsthna

1 Auténona F/B sustijnata
Siner a updr ce pl hgor a mkr on F/B susthnét wn seker aieV
thl epikoinwniakon stagnion, exocika spitia, antl i€Vant! hshv
ner ov, cionodr omka kéntra, trocospita, farouV,
netew ol ogkovVstagnooV, upaigria fwtistika sonata, skaf h,
xenodoceia, aer odr oma, d ikodr oma kai dl | a ta opoia
kagistantai ener gaakd autonona. Bébaia updar coun sustoicieV
susswr eut dn oi opoievVapoghkesounthn par agynenh hl ektrikn
enér gga, enod sepe iptwsh pou écounef or tia enal | assonenou
reomatoVaa pr épe na énaVantistr of éaVsto susthna o opoioV
ga netatr épd th sunech seenal | assonenh tash.Otanta
autonoma F /B sustinata sunduasgoon kai nedl | h APEQ
sunbatikn phgj hl ektrikqVenér gdaV( p.c. anenogenmtria) tote
car akthrizontai ubr idika.
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Scijma 1.6; Aut 6nono susthma

1 Ubridka F/B sustinata
Prokatai ga autonona sustinata pou apotd oontai apoth F/B
sustoicia sesunduasnd nedl | evVphgVenér gaaVopwVma genmitria
petrd aioundal | hnorfn APE

15Carakthristiké Fwtobol taik@n Susthnéitwn

Ta basika car akthristiké twn F/B susthnétwn pou ta diaf or opoiovnapo tiVv
al | evnor f VAP E einai:

® ApeugeiaVpar agno hl ektriknVenér gaaV, akonh kai sepol 0
mkrn kl inaka, p.c. seepipedo ner ikon dekadwn W1 kai Mw. [

Einai ebcr hsta. Ta mkr d sustynata npor oon na egkatastagoon
apé touVidiouVtouVcernstev

® Mpor obn na egkatastaqoon ngsa stiVpol @V, enswnatwngna se
ktiria kai denprosbdl | ounaisghtikato peribdl | on.

® Mpor obn na sunduastoon nedl | evphgVenér geaVopwhta
ubridika sustrinata.

® Einai bagmwt é sustrmata, dhl adi npor ovn na epektagovn se
netagnéste h f ash ga na anting wpisoun tiVauxhngnevVanagkeV
twn cr hston, cwr iVnetatr opr tou ar cikov sustrinatoV

® | atour govn agor uba kai ekpémpoun rmhdenikooVr vpouVewr iV
epiptasaVsto peribal | on.

® Oi apaitnsaVsuntir hsyVtouVeinai scedon nhdenikéV,

®’Ecoun negel h diar kea zwqVkai axiopistia katath | @tour ga.
Oi eggumse Vpou dinontai apo touVkataskeuastévga tivi /B
genmitrieVeinai perissoter o apé 25c¢r onia kal W @tour gaV, [

Ener gaakn anexar thsia tou cristh. To kostoVthVpar aghnenhV
hl ektriknVenér ggaVapo F /B sustrmata einai svmer a
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sudkr isino neto kostoVaicmViscooVpou cr ennd h eair eia
hl ektrisnmov stouVpd datevth\

® Ta F/B sustnnata npor oonna sunbdl | ounshnantikasth
| egonenh «Digspar th Par agngn Enér gaa\b (Didtributed Power
Generation), h opoia apotd eito néo nontél o andaptuxhV
svger onwn ener gelakon susthndét wn par agv)V netaf or avkai
dianomVhl ektriknVenér gaa\V H diaf or opoihsh sthn par agn
enér gaaVpou prosf ér etai apoé F/B sustrnata, sesunduasnd ne
thnkatd negil o pososto apexdarthsh apoto petr él aiokai thn
apof ug) per aitér wrvpanshVtou peribdl | ont oV, npor oon na
dhmour gisoun sungnkeVoikonomknVanapt uxhVseéna néo
ene ggako topio pou autryth stigm dianor f onetai stiVv
anaptugrneVcor eV,

16 Prooptikévkai Pl eonektiinata f wtobol taikon

Otanta F/B ektegoonsthnhl iakn aktinobol ia, netatr ¢poun éna 5
17% thVhl iakqVenér ggaVsehl ektrikn. To poéso akriboVeinai autoto
pososté exartatai apo thntecnol oga pou cr hsinopoioone Updr coun
p.c.ta | egonena nonokr ustal | ika F/B,ta pol ukrustal | ika kai ta
anorfa. Ta td eutaia écoun canhl 6ter h apodosh, einai omw
shnantika f ghnoter a. H epil ogy tou eidouVtwn F /B einai sunartnse twn
anagkonnaV,tou diagésinou cor ou v akona kai thVoikonomknV
nmaVeucéredaV Ol ata F/B écounta exVpl eonektrnata:

® Mhdenikn ropansh.

® Agorubh | @tour ga.

® Axiopistia kai negil h diar kea zwnV, pou f gana ta 30cr onia.

® Apexarthsh apéthntrof odosia kausinwnga tiv

aponakr usngneVper iocéV.
® Dunatothta epektashVanal oga netiVanagkeV, [
El acisth suntyrhsh.

Ta F/B sunepagontai shmantiké of él h ga toperibdl | onkai thnkoinwnia.
Orérh gatonkatanal Win, ga tivagor evenér ggavkai ga th biosinn
anaptuxh.

Ta F/B einai ma apdtiVpol | ¢ uposcomenevtecnol ogevthVnéaVv
epocnVpou anatél | @ sto cor o thVenér gaaV MiaVnéaVepocnVpou ga
car akthrizetai ol oéna kai perissoter o apo mkr éVapokentr wtikéV

e arnogEVseéna peribdl | onapd euger wrgnhVagor 6V, Ta mkr 6,

euél ikta sustnymata pou npor ovn na & ar nostoon seepipedo katoikia,
enpor ikov ktir iou vy mkr ob stagnov hl ektr opar agmiV(opwwia F /B,
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ta mkr d sustinata sunpar agmiV, oi mkr ot our npineévkai oi kuy €l eV
kausinou) ananine ai na kataktnisoun éna shnantiké neridiothVv

ena gaaknVagor aVsta cronia pou ér contai.’Ena epipl éon koind aut on
twn néwntecnol ogonenai hfil ikothtatouVpr oVio peribdl | on.

H hl iakn enér gga einai ma kaagar r, anexant| hth, npia kai ananensinh
ener gaakn phg). H hl iakn aktinobol {a dend égcetai apo kanénankai
apotd eénananexant! hto egcor io ener gaako por o, pou par éce
anexarthsia, probl eyingthta kai asfal ea sthnener gaaks

trof odosza.

Ta F/B enai | a@tour gka kagoVpr osf ér oun epektasindthta thViscooV
touVkai dunatéthta apogrkeushVthVpar aginenhVenér ggaV(eite
stodiktuo etesesusswr euté\Vj anair ontaVétsi to neonékthna thv
asunecovVpar agngVenér gaaV. DinontaVtonapal uto d egco ston
katanal wtn kai anesh présbash sta stoicea pou af or osnthn

par agonenh kai katanal iskenenh enér gaa, ton kagistoon pio
prosektiko stontr opo pou katanal one thnenér gaa kai sunbdl | oun
sthnor gol ogks crish kai exoikonénhsh thVenér gaaV Ga

par adeigva h enpar ia thVDania ] éde xeneiwsh thVsunol iknV

katandl wshVhl ektrisnoo apo crrsteVvF /B thVitéxhVitou 5-10%.

Qa tiVepicearnsaVpar agm)Vhi ektrisnoo, updar coun eudidkr ita tecnika kai
enpor ika pl eonektymata apé thn ekatastash mkr on susthnitwn F/B,
par agm)Vhi ektrikqVenér gaaVOso perissoter a sustninata par agvmnVv
enér gaaVegkatastagoon kai sundeqovn neto diktuo hl ektr odothshVtoso
perissotera einai ta of él hga tiVepicarnseay,

opw\Vga par adegra h be tiwsh thVpoidthtaVthvhl ektriksViscbo\ h
stager sthta thVhl ektrikVtashVkai h newsh twn ependéssemn ga
néeVg ammVnetaf or ¢V

H bagmaia atxhsh mkr énhl ektr opar agagon npor el na kal vy @
apotd esmatikath diar knavxhsh thVznthshhl ektriknVenér gaaVih
opoia sediaf or e ikn per iptwsh ga épr epena kal uf gel nenegil eV
ependvusaVga stagnooVhl ektr opar agviV H par agngq hl ektrisnod
apd mkr ovVpar agnvgoouVnpor € na perior isa gpishVthn anagkh ependosenn
senéeVg ammEVngt af or avhl ektriknVenérggaV To
késtoVmaVnéaVitétoiaVg ammVnet af or aVeinai pol v uy hl 6 an

| dbouneup' oy in nmaVoti péra apé tontecnol ogko exopl isnd kai

génata pou scetizontai exant! hsh twn f usikon por wnkai tivVal | agVv
stiVcrnsa VoV

Oi didf or oi mkr ot par agngpi « prasinhV»hl ektrikqVenér gaaV
apotd ovnidanikn | vsh ga nd | ontikr par ocy hl ektriknVenér gaaVse
periptoseVopou anfisbhteitai h asfal @a thVpar ocnV Htopikn

par agngn hl ektr iknVenér gaaVden dokindizetai apo6 dapanhr £V

enea gdakéVapol éevpou antinetwpize to hl ektriké diktuo (apol eeV,
oi opoievsthnEl | 4da kata ngso or oanér contai sto 12%). Apo thn

al | h,h nggsth paraga hl iakov hl ektrisnov sunpipte cronika ne
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tiVhne isievaicngvt hVzithsh\(idiwvt ouVkal okair inooVmney,
bohgontaVétsi sthnexondl unsh twnaicnonf or tiou kai sth neiwsh tou
sunol ikov kostouVhl ektr opar agng)V, dedongnou 6ti h kal uy h auton
twnaicmbn einai idiaiter a dapanhr .

Ta F/B ektoVapo kagarm enér gga, par écounakona prosé kush

pe aténkai axiopistia seéna apd euger wngno peribal | on. Seéna

uy hl dantaganistiko peribdl | on, oi epicarnsaVpar agnonV

hl ektrisnov cr édzontai kinhtra ot wastena prosd kvsounkai na
diathrisountouVpd datevtouV Ta prog ammata kagar nVenér ggaVv
npor ovn na enai d kustika sear ket & negyl o ar ignd katanal wton pou
endiaf érontai genikaga to peribdl | onkai edikétera ga tiVkl inatikéVv
al  ag\V Snner a oi katanal wtéVstiVapd euger wrgneVener gaakeVv

agor §Vdenagor dzounapl éth f ghnéter h hl ektrikn enér gga, kagoV
upar ce pl éon géna toso poiothtaVoso kai uphr esion. Oso af or &
sthnpoidthta hl ektrisnov, ta gémata einai xekagar a: h enér gga pou

cr hsinopoi® pr oér cetai apo ger mohl ektriko stagnd pou cr hsinopoiel
or ukté kavsina kai katastr éf e to peribal | on, encd npor eina pr oél ga
apo nonada pou denr upaind to peribdl | on; Poia hl ektrikn enér gga

pr épe na agor asw; Mpor o toul aciston na agor aswmkr §VposothteVv
kagarnVenér gaaVga na engar ronwtiVAPE; Autdapotd oon génata
pou apascol ovn opwsdipot etiV« éxupnevs epicar nseaVpar agvgV

enér gga\V H epiceir hsh pou apodécetai ta F/B sustnnata ga

prosd kosoun pd dteV- par agngooVpou ga cr hsinopoioon F/B kai ga
pw oonsth sunécea seautr kagar enér gaa. Seéna peribal | on

apd euger wngnhVagor GV tétoioi pd dtev- par agagoi mpor ovn na

br iskontai opoudipote

Ta F /B npor ovn na cr hsinopoihgoon wwWdomke ul ika par écontaVth
dunatothta ga kainoténouVar citektonikosVscediasnos\ kagoVdatigentai
sepoikil za cr wnat wn, negegen, schnatwn kai npor oon na

par écoun eud ixia kai pl astikoéthta sth f ér ma, encd dinoun kai dunatéthta
diaf oriksVper atothtaVtou f wtéVandl oga netiVv

anagkevtou scediasnos. AntikaqgistontaVal | a domka ul ika

sunbdl | ounsth newsh tou sunol ikov kostouVkataskeunV(idiaiter a
shnmantiko sthn per iptwsh twn hl iakon pr os 6y ean seenpor ikd

ktiria).

Tél oVita F/B par écounksr oVsto crajsth touVkai bd tionountoimage
twn epicarnsewn pou ta epil égoun. StiVpio anaptugrEneVagor V(6pwWh
lapwnikn kai h Ger nanikn) ta F/B einai pl éontrendy kai mus ga kagenéa
ktiriakn ef ar nogn.
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17Pigané neonektnqnata

Tosceikdauyhl 6 késtoVagor avkai h él | @y h epidotisewnston

oikiako katanal wtnj, apotd oon dvo shnantikd neonektymata twn F/B.

Ta F/B, opw\Vdl | wstekai ol evoi APE, écounuy hl 6 ar ciké kostoV
epéndushVkai asnanto | @tour gko késtoV antigeta netiVsunbatikeV

enea gdakéVtecnol ogevpou sumagwn écoun scetika mkr oter o ar ciko
ependutiko kostoVkai uy hl al étour gka kosth. Par ol a auté,ndhto

kl ina fainetai na al | 6za. Pol | §Vcor evVécoun xekimsd ta td eutaia cronia
shrmantika pr og ammata eniscushVitwn F /B, negennaieV
epidotriseVtosothVagor dVkai egkatastashV, 6so kai thV

par agonenhVhl iaknVkil obatoraV,

1.8 Apodosh fwtobol taikon tiVigr evVewr ivhl iof énea

H par agnoi hl ektrikoo redsmatoVapo tonrl io meF /B, cr edzetai to

f wwthVhl iaknVaktinobol iaV, 6ci th ger ndthté thV Akonh kai ma
sunnef iasngnh canwniatikh hnér a ga updr ce éf gono digcuto f wwkai ta F/B
ga sunecisoun na par agoun hl ektrisno, éstwkai nenawngnh

apodosh (p.c. akonh kai neapdl uth sunnefiato F/B ga par age éna 5
20% thVntgsthViscooVtou). Andl oga nethnisco tou sustinatoVkai
tiVanagkevtou crristh, h mewmrEnh auty par agag) npor e na nmhn

epar kel StiVper iptosaVautéV, anh egkatastash einai sundedengnh ne
th DEH, h katandl wsh r ebratoVga gnetai apé to diktuo.

Mia pl qr wwauténonh | vsh nekal 1 scésh késtouV- apodoshVenai
p.c. énaVsunduasndVF /B stoiceiwn kai maVmkr nVanemoganmitriaV,
dhl adn éna ubridiko svsthma. H par agngi hl ektrisnob apoétonl io
kai tonaneno al | hl osunpl hr @nontai nisa apdto susthna
apognkeushVkai diacerrishvVthVenér gdaV.H El | ada pant wWeinai
idiaiter a eunohngnh apo tonnl iokaq ol hth diar kea tou étouV. An
skef gei kaneiVoti pol | aapota sustinata ga ta opoia ml aneécoun
anaptucgei kai apodidoun sth Bér ea Eur oph, gnetai katanoht6 oti oi
sungnkevhl iof andaVsth cora maVpr osf érontai ga th sunf érousa
par agng) enér gaaV. SegenikéVg ammgV, éna F/B ststhma sthn B | ada
par agd e hsivwVper 1 1.000 - 1.600 KWhand egkat esthngno KW.

Prof anoVstiVnotievkai pio hl iol ousteVperiocévthVeor aV, éna F/B
par age perissoterohliako hl ektrisnmd ap' oti stiVbor eeV Endektika
anaf ér oumepwéna F /B ststhnma sthn Agnhna apodide 1.300- 1.400
KWHétoVKW, sth Qessal onikh 1.150- 1.250 KWh/ét oMKW kai sthn Krqth
N sth Rddo 1.350 - 1.500 KWHét oVKW.



Sd ida |15

1.9 Ener gaakéVv anagkeV pou npor® na kaloyw nme éa
fwtobol taiko

Fwtisno\, thl epikoinwnieV, y vxh, hchtikn kal uy h%z opoiadipote
ousiastika ener gaakn anagkh npor e na kal uf gelapé éna katdl | hl a
scediasntno F/B svsthna.

To pr to pragra pou pr épe na xér @ kaneiVga ta F/B einai oti par agoun
sunecéVr edona. Aut 6 shnaind eiteoti ta cr hsinopoioonenesuskeuévVsunecobV
reonatoVeteneatr épouneaut6 to sunecéVr eona seenal | assoneno 230V
(dhl adn ser eona idio nethVVDEH) et h borgea kéapoiwn hl ektr onikaon
suskeumn. Ga | 6gpuVapodoshVkai oikonormaV

pantwV, den sunistastail!!!

AVpar ounega par édegra th gér mansh ner ov: an cr hsinopoinsoune

hl ektriko ger nosif wna pou tr of odot eitai apo éna F/B suvsthna, to

hl iako f oVnetatr épetai sehl ektrisnd kai katopinapoto

ger nosif wna seger ndthta. To sunol iko kost oVt wn dbo aut mn
susthnditwn einai pol v megal vter o apé énanhl iako ger nosif wna pou
netatr épa apeugeiaVthnhl iakn aktinobol ia seger néthta.

Apéthndl | hneria, ofwtisnmsVnel anpeVexoikonennsh\Vkai h crajsh

hl ektr onikedn suskeuen (upol ogstéV hchtika sustynata, y ugra,

thl eor asa\/thl epikoinwnieVkl p) apotd osn andad<eVpou npor osn na

kal uf gosn eskol a kai oikonomkea neF /B.

1.10 Prébl eyh ga ekatastash  fwtobol tatkon  kata thn
oikodénnsh KatoikiaV

Osonwritera gned h probl egh ga egkatastash F/B,tosoto

kal vter o.Kal 6 einai to F/B susthma pou ga egkatastageina éce
entacgeiapéthnarcnstoscediasndtou spitiov. Mia sunol ikn nd éth
pou na kal vpte thn exoikononhsh enér gaaV(ndnwsh, par aqur a,
skiash kl p),th gér mansh kai tonkl inatisnd kai tiVanagkevse

hl ektrisnd (meF /B), ga bohgisoun mstena epiteucgeito kal vtero
apotél esna neto mkr oter okostoV H gésh twn F/B éca negil h shnasia ga
thnapodosn touV Anktizetetor a thnkatoikia saV

npor eitena dianor f oseteth stégh saVkatal | hl a ostena upodect el
ta F/Bpl aisia.Qa d itmseteétsi cor o apo tonknponthnaul v,
kagoVkai ngr ovtwn exodwn strrixhViwn pl aisiwn, bd tistopoiontaV
paral | hl ath gésh twn pl aisiwnga anaxiopoiobnstonggstothn

hl iof anea.
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1.11 Provpogése Vkatal | hl 6thtaVenéVupar contoVktiriou ga na decqel
fwtobol taka

Ta peissoteraktiria einai katdl | hl a ga ekatastash F/B, arkeina
pl hr ovntai ol ex\Vpr obpogésaV:

1. Na updr ce epar k;Vd enger oVkai askiastoVcor oV QVéna
pr ocer o kanona upol ogstepw\/cr edzesteper ipou 0.8 m2 ga kage100
W (ancr hsinopoihgoonta sunhgisngna kr ustal | ika F/Btou
enpor iou). An pdl i topoget hgoon anor fa F /B, to sunol iké kostoVaa
einai per ipou toidion kai mkr oter o, ga apaithgel 6mwW2 - 25f or £V
nmecpl vter h epif anea. Proséxteidiaiter a o cor oVna einai katéto
dunaton 100%askiastoVkaq ol hth diar kea thvhngra\V,
Diafor eikad,tososthna ga | @tour ggl nemkr 6ter h apodosh.

2. Ta F/B écounth nigsth apodosh étanécounndtio
prosanatol isny. Apokl iseVapé to noto wwkai 450 einai
epitr ept £V na onoun onwMthn apodosh.

3. Hswsizkl'ishtou F/B sescésh neto orizontio epipedo. Scedon
panta epil égetai ma Kkl ish pou na dind ta kal otera
apotd ésnata kaq ol hthdiarkeia tou et ouV EnaVgenikoVkanonaVeinai
oti h bél tisth kl ish einai ish netongeng af iké pardl | hl otou tépou.
Epeldn bébaia kagekanonaVéce tiVexair éseaVtou, seperiocéVimeug 6
kl ina, 6pou | 6gwtwn ug on stagonidiwn tou ner ov
sthnatnésfaira éna nmegil o ngr ovthVhl iaknVaktinobol iaVdiacéetai
stonourang, h bél tisth kl ish tou hl iakot sul | ékth ga th diarkea
ol okl hr ou tou étouVeinai per ipou 10-15% mkr 6ter h apd th gania tou
topikoo gewg af ikoo pl atouV Th bél tisth kl ish ga
thnapof asisa otecnikéVpou ga kand thnegkatastash.

4. Prépea na einastesigour oi 6ti écounetonkatdl | hl ocorogata
hl ektr onika sustynmata kai tiVipatar eV (anepil éxouneto
autonono svsthna).

5. Lanbénouneup' oy inoti nazinetiVbasea\, éna pl #r eVF/B
sosthma zugzea pe ipou 15-20kgana 2. auto scedon panta den
sunista probl hna, al | akal 6 einai na epishnainet ai.
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Kef al aio 20: Sunperif or é f wtobol taitk@dn susthn@twn.

2.1 Tvpoi fwtobol taikeon stoiceiwn

Updr coundidf or a eidh f wtobol taikon stoiceiwnta opoia

par ousidzoun kai diaf or etikr sunperif or &. H diaf or eikothta twn
stoiceiwn estidgzetai sto eidoVtou hmagagoo (pur itiou) kai h

diaf or etikothta thVsunper if or aVtouVanaf ér etai stiVsungnkeV

| etour ga\V.

1 Monokr ustal | ikos Puritiou pl aisia (stoicea)
Kataskeudzontai apo kuy €l évpou écoun kopei apo éna
kul indriko krvstal | o puritiou. Apotd oonta pio apodotika F/B ne
apodése VthVt axewVt ou 15%. H kataskeun touVonwVenai
pio pol vpl okh gati apaitel thn kataskeun  tou
nonokr ustal | ikoo puritiou meapotél esma to uy hl 6ter o késtoV
kataskeunV

1 Pol ukrustal | ikos Puritiou pl aisia (stoiceia)
Ta pol ukrustal | ika F/B kataskeudzontai apoé r dbdouV
| iwgnou kai epanakr ustal | ongnou pur itiou. Ga thn par agvg) touVoi
r dbdoi tou pur itiou kobontai sel eptédtmnata apéd ta opoia
kataskeudzetai h kuy él htou F/B.H diadikasia kataskeunVtouVeinai
apl ovster h apé ekeinh twn nonokr ustal | ikon
FIB ne apotédlesma to fghnéteo  kostoVparagvnV
Par ousidzoun onwVsegnikéVg ammgVmkr oter h apodosh thV
taxewVtou 12%.

1 Anor fou Puritiou pl aisia (stoice@a)
Ta F/BautqVvthVkathgor iaVapotd oontai apd éna | epto
strona puritiou pou éca enapotegei onionor fa sekatdl | hl o
upobagr 0. San upoébagr o npor & na cr hsinopoihgel ma negil h
ckana ul ikonapo doskanpta nécri d astikaneapotél esna na
br iske nmegal vter o edr oVef ar nogon, idiaiter a sekanpol évn
evkanpteVepif aneaV End to anor f o pur itio par ousiaze
necpl vter h apotd esmatikothta sthnapor r 6f hsh tou f wtov,
entoovtoiVh F/B apodost| tou einai mkr oter h twnkrustal | ikon,
per ipou 6%. To f ghnd onwVvkostoVkataskeunViouVta kane
idanika seef ar nogVopou den apaiteitai uy hl japodosh.

] Stoicera tainia.

Sta F/B autqVthVkathgor iaVécounedhmour ga | epti\VtainiaV
apo thgréno ul iko. Pol ukrustal | iko pur itio meapodosh



per ipou 13%. H nggodoVautri einai uy hl ov kostouVkai pr oVto par on
per ior isngnhVbionhcaniknVpar agnonV

1Al aedh
Mia ser aapo néa ul ika pou npor ovn na par acqovn ne
f ghnéter evdiadikasievapoto krustal | iko opwvto CdTekai to
CISécounar cise na cr hsinopoioontai seF /B sustrinata.

2.2 Tr 6poi stndeshVf wtobol taikeon pénd

Updr countr eiVtr 6poi sondeshVtwn F/B pand , seser @, par dl | hl a kai
mktn.

[1 Séndesh sesdra
H svndesh sesédr é.cr hsinopoieitai stiVpe iptdseVpou
kal oonena epitvcournret ash necal vter h apothntash pou
par éce kageF /B pand cwristé. Ta F/B pand pou ga
sundegovn sesdr a pr épd na écountoidior evna
br acukukl omatoV(lk) kai toidio r ebna mégsthViscooV

curmend [ n A
73

i

Scina 2.1 Sesdrasvndesh F/B pand . Avxhsh thVsunol iknVv
tashV.
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[1Svndesh enparal | 4l w
H pardl | hl h sondesh cr hsinopoieitai stiVperiptoseVpou
kal oonena epitvcourrer edira negal vter o apo to redma pou par éca kage
F/Bpdand cwristé. Ta F/Bpdnd pou ga sundegoon
par dl | hl a prépea na écounthnidia tash anoikt6 kukl omatoV(UL ).

il | "r,l
- u

:
I

Ve

- e =y T »

20 4
voltage Vin ¥
Scina 2.2 Enparal | fl wsvndesh F/B pand . Avxhsh tou
sunol ikob r edrmato\V.

current [ in A
"

1 Mikts sondesh
Meth mktn stndesh peucainounena auxinsounetor ebna kai
thVtashVtautocr ona, setingVpou den einai diagésingVapo apl a
F/B pand . Apé tecniknVapoy eawwh mktn svndesh enai
sunduasnoVthVsondeshVseser a kai thVpardl | hl hVsondeshV
kai katd sunépea iscod oti iscoa seautévtiVsundéseVVHtash
thVsustoiciaVautnVkaqgor izetai apota stoiceia pou einai
sundedengna sesdr dendtosunol ikoredna apotiVpardl | hl ev
ontdeV,
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curent | in A
o
F

vollage Via V

Scina 2.3: Miktry stndesh F/B pand . Abxhsh tou sunol ikoo
reonatoVkai sunol ikgaVtash\V,

2.3 OnonastikéVsunginkeMl etour gaVv

Hiscovtwn F/B pl aisiwn opwWepishVkai o bagndVapodoshV, ding ai
sannggsthiscoVapo touVkataskeuasteVsekapoieVsugkekr ingneV
sungnkeVoi opoieVonondizontai «t upopoihnEnevsunagrkeVél egcous
(dandard testing conditions, STC).

Oi pr okagor isméneVautsVsungikeVé egcou enai of expVe
® Qa nokrasia kuy el hV25°C+£2°C.
® Hl iakn aktinobol ia sto epipedo tou pl aisiou: 1000 W/m2.
® Mdza aéra (ar mess) : 1.5. Autrjantistoiceisef asna hl iaknVv
aktinobol {aVotan oml ioVeinai 45 °C panwapo ton or izonta.
Otanonl ioVeinai stontgsto shneo tou totecouneAM: L.
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Tuconapokl iseVthVaer nokr asiaV, thVhl iaknVaktinobol iaVkai thVnizaV
aéra apoé tiVtupopoihngnevtingvtouV, ga écoun epidr ash sth sunperifor a
tou pl aisiou

24Epafq p-n

Kagekr ustal | ikoVhmagagpVga na écea ikanopoihtikéVidiothtevga

F /B, ga prépa na einai negyl hVkagar éthtaVkai to krustal | iko touVpl égra
na nhn éca ataxievVdomV, Ta atoma twn hmagag nwn ul ikon,

sundéontai neonoiopol ikobVdes movVoi opoioi einai dunaton na

spasounapoé thn epidr ash thVaktinobol iaVi ger néthta\] opote

apd euger onontai hl ektr onia (ar nhtikoif or elVn) kai af qnoun kenéVv

gésaV, tiVopéV(getikoif or eiVp). O shrmantikot er eVidiothtevkai

ef ar nogEVtwn diat axenn hmagagon, den pr oér contai kur iwWapo th

dhmour ga foréwnal | éof &l ontai perissoterosth diacush twn
foréwntouV Basikndiataxh ga thnekdql wsh twnidiotritwn auton,

einai h énwsh p-n (podtive-negative) pou Npor cvnena gewr nSouneot |
schnatizetai 6tan €l goun sestem epaf i éna tendicio hmagagoo tvpou p neéna
tendicio tvpou n. Tote éna nEr oVapod tiVopévit ou tenaciou tvpou pdiacéetai

pr oVto temécio tvpou nopou oi opsVenai | igter evkai suger onvwWéna nér oV
apdta d evger a hl ektr onia tou temaciou topou ndiacéetai éna pr ovVio tendicio
tvpou p, 6pou ta d edger a hl ektr onia enai

epishVpol vl igtera.
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Scina 2.4: Epaf f p-n.

Dhmour geitai neautontontr 6po ma periocn sthn opoia updr coun

| igpi f or elVagng nothtaV, gwstn WWzaonh exant! hshif or éwnn
periocr ar aiwsh\ Ta getika f or tisngna ionta wst6so par angnoun sth
periocn nkai ta ar nhtika sthn periocn p.’Etsi, dhmour geitai éna
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eswteriko hl ektr ostatiko pedio, to opoio antitigetai sthnkinhsh twn f or éwn
agngndthtaV, neapotél esna h par apanwdidcush na nhn sunecizetai ep'

apeir on. H apokatastash twn sunghkenisor r opiaVgnet ai neepanasundésaVv
for éwn, ngcri oi sugkentr mse VtouVna par oun tingVpou ikanopoiovnto nono
dr ashVtwn mazon. H didgtaxh hmagagon pou apotd eitai apo ma énwsh p-n

kai apo ma hl ektrikn svndesh sto kagetmina thVonontizetai diodoV.

25I1soddnano hl ektriké kokl wa f wt obol taikod stoiceiou.

phgj stager ob reonmatoVIL ses unduasms nema |dan| kn ledO Sth

sunécea topoget eitai to nh idaniké tmna tou F /B stoiceiou, t 0 opoio

peril anbang af enéVthnantistash apwl emndiar r onvtou r eonatoVet axy
twn akr wntou F /B stoiceiou kai h opoia einai par dl | hl a

sundedengnh sta dkr a thVdiodou, kai af etér outhnantistash

apwl eaonsto dr 6no thVr onVtou r esnat oVt hVdiodou, pou

antipr oswpevetai apo antistash sundedentnh sesear a neth diodo.

O ¥ 3

Scima 2.5: Pl mreVisodonano hl extr 1ko kokl whna enoVIF 78-St oiceiou e
eswteriknantistash diarr onVthVepaf qvthn Rshkai eswter ikn
antistash

sesdrdRs

. Pardl | hl a sundedeménh antistash diarr oVRsh
Hantistash autn sundéetal neth diarrontou r eomatoVnetaxy
twn akr wn thVepaf 7Vp-nkai af or & diadr ongVr eonatoVdiar r onVvsto
eswter iko thVepaf nVp-n, netaxy twn shnewn pou
briskontai sediaf or ¢ dunamkot ish nethntéash sta dkra thV
diodou. Pioanal utika oi diadr ongVautévaf or oonr ebnata:




® Diangsou tou somatoVdiataxhVepaf N\

® Dia twnexwter ikon epif anaonthVepafn\, par dl | hl a prov
tohl ektrikoé pedio thVepafn\

® Diangsou hl ektriknVdidgbashVpou dhmour govn oi pr osnixaV
thVepaf qV.

Htim thVantistashVsepol v kal nVapoédoshVF /B stoicea einai
necal vter h twn 103 Q.

ii. SdriakgantistashRs
Hsedriaknantistashaforasthnantistash pou par ousidze h
epafn:
® Kata th diodo tou hl ektrikov r eonatoVngsa apé to sonma
diodou.

® StivwmkeéVantistase Vi wn shneiwn pr osf ushVtwn
hl ektr odiwn thVepaf qvkagaoVkai kata mkovtwn
ngtal | ikonkl édwntouV,

H avxhsh thVRsperioriza thn periocr tasem sthn opoia
antistoiceistager 6 r ebna br acukokl wsh\,iso neaut 6 pou
antistoicel sthnidanikn per iptwsh. Apotél esna thVatxhshVautnV
einai hd attwsh thVntgsthViscooVpou apodida to stoiceio. Oi
tupikévtimiVthVantistashVga kal nVpoioéthtaVF /B stoiceia einai
01Q&W0.3Q.

2.6 Shneio | etour gaVnggsthViscooV(IMRR

(Ja na epiteucteimigsth apodosh seéna F/B pl aisio, auto ga pr épea
na | e@tour gei seéna sudkekr ingno shneio | @tour gavthV

car akthristikipVkanpol hVI/NV, katwapo netabal | onenevVsungnkeV. To
shmeio aut 6 pou onoméizetai kai shneio nggsthViscooV(Maximum
Power Point, MPP), exasf al izel th negal vter h dunaty apodosh tou

pl aisiou kai sungoyVthnnigsth dunatrjisco sthnéxodotou F/B

pl aisiou.
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Scima 2.6 Car akthristikn I/V F/B pl aisiou kai shneio| etour gaV
ntgsthVapodoshV(MRR.

OsunduasmdViashVkai r énatoVsto F /B pl aisio, gnetai bél tistoVotanto
pl aisiodiarrégteapo r ebna netimyish nelmppkai enf aniza diaf or a
dunamkov ish neVmpp .0 bél tistoVl oipon aut6VsunduasndV(Vmpp,Impp) ,
ga diasfal isd th nggsth apodosh tou pl aisiou kai f usikéa th nggsth
dunatm isct (Pmpp) sthn éxodo.

2.7 Par agm pl fr ws hVf wtobol taikov stoiceiou FF(Fill Factor)

Toparal | hl 6g amo pou br isketai ngsa sthn par apanwkanpol h 1-V,
nepl eur eVimppkai Vmpp éce embadon iso neth nggsth apodidonenh
iIscoapotoF /B stoiceo. To phl ko tou enbadov autob provto

enbadon enéVal | ou par al | hl 6g ammou mepl eur éVisckai Voc, 6pou
perig af @ thnidanikq sunperif or dtou F/B stoiceiou, wWphg

stager ov redmatoV, didd to nitr o pr oséggshVautnvth etour gaVv
thVepaf nVkai onontizetai par agwn pl nr ws hWVFHFll Factor). Oi tingVtou
kaqor izontai apotoul iko tou F/B stoiceiou kai tiVsungnkevkai

einai netaxv Okai 1. Htim anaf or aVtou dinetai sepr 6tupevsungnkeV
d ¢égeou (STC). Oso pio konté sth nonada einai oi tingVtou FFtoso
perissoteroh | atour ga tou F/B stoiceiou pl hsidza thnidanikn
sunper if or d thVphgaVtou stager oo r edbnatoV, sthn periocn tasean O-
Voc. SautévtiVpe iptosaVh digtaxh car akthrizetai af enéVapo
mkr 1) isodonanh antistash seser a kai af et érou apé negil h timm
pardl | hl hVantistashV TupikévtingV0.7 &wM0.8 car akthr izoun F/B
stoicela neapodektn &wWNVpol ¥ kal 1) ener gaakn apodosh, antistoica.

Exiswsh par agonta pl fr wshV: FF = (Impp* Vmpp) /(1sc* Voc)
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Scina 2.7: Car akthristiknq 1/V F/B pl aisiou nemkr 6 suntd estr
pl Arwsh\V,

Power Cell weith High Hll F actor
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Scina 2.8: Car akthristikn 1/V F/B pl aisiou nenegil o suntd estq
pl Arwsh\V,
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2.8 Exarthsh twn hl ektrikoncarakthristik@ntou F/B stoiceiou
apé Thpuknetnta IScooVINVhT ektronag Nt kn V(A7)

aktinobol iaV

H tash anoiktov kukl enatoVVockagor izetai, af enéVapo ta

car akthristiké thVepaf qVp-n, opwVto basiko ul iko, th sugkéntrwsh twn
pr osmeixenwn kai th ger nokr asia, kai af etérou apo thnéntash thv

pr os piptousaVhl ektr omagihtikiVaktinobol iaV/

Katatone gasthriako él egcotwnhl ektrikoncar akthristikontwn

F /B stoiceiwn, cr hsinopoioontai e@dikéVdiat axa 'V, pou didoun dés

hl iakon aktinon, medunatéthta rogmsh thvéntasyvthV Sumagwh, ga

| 6gpuVames hVdunat éthtaVer gasthriaknVer nsh\, opoiadipote
cronikn stigm, cr hsinopoiovntai tecnhtéVphgVH/M aktinobol ia\, e

f asma pou proseggze to f asma thhl iaknVaktinobol iaV Sto

par akatwschma apodidontai tupikata apotd ésnata pou deicnounthn
exar thsh tou r eomat oVbr acukokl wshVisckai thVtashVtou anoikt oo
kukl onmatoVWoc, apo thn puknothta iscooVE, thVpr os piptousaVH/M
aktinobol iaV.
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Scina 2.9: Exar thsh tou r ednat oVbr acukokl wshVisckai thVtashV
anoikt oo kukl omatoVVocapo thnaktinobol ia.

Parathr ooneoti:

I. Tor eoma br acukokl wshVisctou F/B stoiceiou einai andl ogp
thVpuknot htaViscooVE, thVaktinobol ia\, pou prospipte sthn
kuy d ida.

Ii. Htash anoikt oo kukl @natoVVocar cika auxand, scetika
apotoma, wsunar thsh thVpuknéthtaViscooVE, thV
aktinobol iaVpou pr ospipte sthnkuy d ida par angnonta,
sth
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sunécaa scedonanexar thth thVE.

29 Ener gaakn apodosh twnfwtobol taikeon pl aisiwn.

Sonf wna neta par apanwsunper ainouneosti oi basikoter oi par angr oi
pou ephr edzounth | @tour ga kai sunperif or atwn F /B pl aisiwn, einai
osuntd estqVpl ar wshVFF, to r ebna br acukokl wshVisckai htash
anoictov kukl onatoVVoc. Etsi ol par agont éVaut oi gphr edzoun kai thn
apodosh (%) twn F/B pl aisiwn, h opoia dingtai apotol ogp thV
apodidomenhViscooVpr oVthn pr ospiptousa f wtemjisco epithnél h
epif anga. Dhl adn

=\

GA
Opou G h éntash thVaktinobol iaV(puknothta iscoo\ pou décetai toF/B
stoiceio ang nonada epif andaVkai A h epif anea auty.
H par apanwscésh npor el na ekf r aste kai wwexn\V.

IMPP*VMPP Isc*Voc* F-

G'A GA

Apé thn par apanwscésh diapist onounedti ga thn pragratopoihsh
auxhngnwn apodosenn apaiteitai oi tingvtwn FF, 1SC, VOC na enai 6soto
dunat on negal vter eV

2.10 Al | oi par égont€eVpou ephr edzoun thn ener giakn apédosh twn
fwtobol taikon pl aisiwn.

H gewr htikn ektinhsh thVananenénenhVene ga aknVapodos hVenoV

F /B pl aisioun stagnov, den| anband up' oy inma ser aapo

par agont éVoi opoioi sunepagontai to shrmantiko periorisnmdth\V/ H
iIscuVpou par aggtai apo éna F /B ststhna exar tatai apod éna svnol o

par agontwn pou pr épa na exetazontai katath f ash tou scediasnoy

tou sustinatoV. Oi par agont eVaut oi npor € na scetizontai eiteneto
idotopl aisioeteapota peribal | ontiké carakthristikathVgéshV
egkatastash\Etsi | oiponoi par agonteVeinai : h epidrash thvhl iaknVv
aktinobol iaV/ h ger nokr asia tou stoiceiou, h tacothta kai katesqunsh tou
anénou, h skiash, h ropansh kai h gyransh.



Sd ida |29

1. Epidr ash thhl iaksVaktinobol iaV
H ener gaa pou par agtal apo ena F/B pl aisio seetnsia bash,
einai amesa sundedentnh neth diagésinh hl iakn aktinobol ia kai
wVek tovtou, exar tatai apo th gawg af ikn gésh edkatastashv
tou sustninatoV H hl iakn enér gaa pou pr ospipte sthn
epif anga endVsul | ékth einai neth sarathVanesa exar tonenh
apotonprosanatol isndtou pl aisiou WWprovtonnl io.Gata
necpl vtera | anbanonena posa thhl iakqVenér gdavta pl aisia
pr épe na prosanatol izontai katdl | hl a kai na einai
topogethngna sth bél tisth gania kl ishVef 6son den
cr hsinopoiovntai str & onenevbas e Venovi dvo axonwn. H
avxhsh thvhl iakqVaktinobol {aVéca wapotél esna negal vterh
par agag) hl ektrikoo r edbnatoVkai wwWek tootou, necal vter h
par agonenh iscv.

Scina 2.10: Epidr ash thVpr os piptousaVaktinobol iaVsto shneo
nggsthViscooV(IMRR.

H epidr ash thVéntashVthVpr ospipt ousaVaktinobol {aVsto
ntgsto shneioiscooV(MRR) par ousidzetai sto scina. An
sudkrigei h aktinobol ia netim, 200W/m2, nethn aktinobol ia
netim 1000W/m2 par athr etai 6ti to shneio migsthViscooV
(MRR netabdl | eai sema néa timm opou tésotoredna (Impp)
6sokai htash (Vmpp) nggsthVl atour gaV, auxanontai.
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Sugkekrintna,torebma apo 0.6 A kai htash apo 153V (6pou dhl adi
Pmpp=0.6*15.3=9.18W) sth | @tour ga upo aktinobol ia 200 \W/m2,
auxanontai sthntimy twn 28 A (Impp) kai 18V (Vmpp) antistoica (6pou
Pmpp=2.8*18=504W) sth | @tour ga upoé aktinobol ia.

Auxhngnh  loipon  éntash  thV  prospiptousaVaktinobol iaV,
shmaina kai auxhngnh iscoVsthn éxodo tou f wtobol taikou

pl aisiou.

2. Qer nokr asia stoiceiou.
Hapodosh twnF /B, ephr edzetai shnantiké apo th ger nokr asia.
O bagmbVapodoshVpou dingai ga ta hl iaké stoiceia,
anaf érontai sedokingVpou égnan sege nokr asieVstoiceiou 25
oC. TiVperissoter eVf or &VonwM, h ger nokr asia tou stoiceiou
upo pr agratikéVsungnkevl a@tour gaVdaf ér oun shnmantika
kur iwMt ouVaer inooVmneV Oi negil eéVger nokr asieVstoiceiou
écounar nhtikn epidr ash sth netatr opn thhl iaknVenér gaaVse
hl ektrikn ki auté sunepagai avxhsh n neiwsh thViscooVsthn
¢xodo tou stoiceiou. H avxhsh thVge nokr asiaVéca w
apotél esna th neiwsh thVdiaf or ¢Vdunamkov tou F/B stoiceiou
neapotél esna, 6tanéna fortio sundegeista dkratou, h
diaf or ¢ dunamkov na einai aisght ¢ newnEnh.

Scina 2.11: Epidr ash thVger nokr asiaVthV kuy €l hVsth
carakthristikn IV tou F/B pl aisiou .
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Apoétoschna, fainetai 6ti anger nokr asia mnewgeiapo 50°Cse
25°C , toreinma apo th ma neoneai, end htash auxaneai al | &
seneal vter o posostoap oti nemnetai tor edna.

Sunper ainetai | oipon oti, h neiwsh thVaer nokr asiaVsunepage
kaith | @tour gatou pl aisiou senegl vter h tash kai mkrotero
reoma. KagoVl oipon h avxhsh thvtdéshVsepososto einai

necpl vterh apo th newsh tou r ématoV, iscoVexodou tou F/B

pl aisiou ga einai negal vter h stouv25°Cap' 6ti stouVs0°C.

3. Tacsthta kai katesqunsh anénou.
HTaconta tou anemou, npor e na paixe shnantikor ol o ston
kaqgor isnd thVger nokr asiaVtou stoiceiou kagoti negil evtacothtey,
écoun wapotél esnma canhl 6ter eVger nokr asiev
| etour gaVtou F/B pl aisiou.Otan oi énenoi einai bor eoi einai
sungqwVkr voi, neapotél esnata F/Bnal @tour gponse
canhl oter eVger nokr asieVsescésh neautéVpou ga | @tour govsan ein
upnr cedpnoia, upd ta idia pososta thVpr ospipt ousaVaktinobol &V,
Antigeta sunbaing ga ger nooV
anénouV,

4.Rspansh.
AT Rt opar aghv twn F/B pl aisiwn npor € na newgel apo
ropansh thVepif anaavtouV, apé thn epikagish skonhV ol [ wn,
cioniov, al atiov apoth gal assa, entormnkai al | wn
akadgar sion. H neiws h einai shnantikoter h seastikévkai
bionhcanikéVperiocéVl ogvthVaigal hVpou aiwr eitai sthn
atnosfaira kai proskol | égtai iscur asth gudl inh v pl astikn
epif anga twn F/B pl aisiwn, cwr iVna npor & h br ocy na thn
xepl vne ar ket 6. StiVper iptoseVautéver ddzetai na gnetai
periodikoVkagarismdVtwn F /B pl aisiwn neapor r upantiko.
P antw\/ seperiocéVnesucnéVeionopt mse Vi anenoqod | eV oi
hl iakoisul | éktevtopogetoontai sumgwMnekl ish 900 (kaget o)
ga thnapof ugy sussaor eushVcioniov, ntoul aciston450 ga na
nhnsudkrateitai h skonh.Otanh F/B genmitria brisketai se
nia periocr pou ektintnedti o bagnoVr bpanshVeinai
shrmantikoV, einai skopino na probl épetai stouVupol ogsnovVmaVh
antistoich neiwsh sthnpar agng hl ektriknVenér gaaV
apota F/Bpl aisia.
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5. Skiash.
"EnaVal T oVpar agontaVepidr ashVthVDC ener geiaknVapodoshV
twn F/B pl aisiwn einai h skiash. Tof ainormeno thVskiashV
enfanizetai etesepe iptoseaVpou sunantontai enpodia ston
or izonta twn pl aisiwn opwVpar akeimena ktnria, bl asthsh ki p,
gteseperiptoseaVmeperiorisngnh éktash ekatastashVopww
ga par adagra stiVstégavkthr iwn opou pr okal etai skiash apé
th mia ser asthneponenh. Idiaiter a sth dedter h per iptwsh, oi
epiptdseaVthVskiashVipor e na einai shnantikévkai ga tol ogo
auto einai anagkaioVo | eptoner Vpr osdior isndViwnapw emn
pou pr okal oon.
‘Ena tupiko F /B pl aisio, apotd etai apo F/B stoiceia idiwn
hl ektrikon car akthristikon sundedengnwn seser 6. SunegpoV, h
skiash i h bl abh enoVkai nono F /B stoiceiou, ga npor obsena epif ér @
ol iknacrnsteush tou pl aisiou.’Ena skiasngno kvttar o,
sunper if ér etai katé béash opwvh apl ) diodoVp-n, h opoia, 6tan
to kokl wna einai kl esto, décetai apo ta upol oipa ugn stoicea
mia uy hl hanastr of h tash. Anta upél oipa f wtizénena hl iaka
stoiceia tou pl aisiou einai negil ou pl ngouV, autn h tash npor el
na ftase thntash diaspashVthVskiasninhVdodou,
prokal ontaVthnkatastrof nth\
Sthnpréaxh, gata tupiké F /B pl aisia, to skiasngno stoiceio
| @tour gel wWWhia negil h antistash, 6pou apodidetai h enér gaa
pou prosf érounta upol oipa. Par atetangnoVskiasndVenoV
stoiceiou sesunduasnd neéntono f wtisnd twn upol oipwn
npor e na odnhgjse sekatastr of tou stoiceiou autov kai kata
sunépda sthnacrnsteush 6l outou pl aisiou, gpeidn den updr ce
dunatothta antikatastashVenoVkatestr anmgnou stoiceiou.
Tofainéneno auto anaf ér eai wwWf aindéneno Hot Spot
(katastash "ger mVkhl idaV'). Ga na apotr apeima tétoia
exél ixh,to F/B pl aisio & odidzetai nediodouV(diodoi
par akany h\}, oi opoieVsundéontai par dl | hl a setmnata twn
kuttdr wn pou einai sundedentna sesdr @, epitr épontaVétsi thn
cr hsinopoihsh tou F/B pl aisiou, akoma kai ankdpoio F/B stoiceiotou
usterein
katastr af €.
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Scina 2.12: Skiash ktir iwn apo par akeinena déntr a

[Sun path (L attuoe 351
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Scina 2.13: Digg amma tr ocidVnl iou seBor eo gamy af iko pl atoV
3.

6. Gjr ansh.
LCogvthVigor avtwn F/B pl aisiwn (kai twn upol oipwn mer on endéVF /B
sustinato\}, ananingai o6ti nethn par odo tou cr 6nou ga
par ousidzetai na mkrn bagmaia ptosh sthnposothta
par agmiVthVhl ektriknqViscooV, pou sumgwMupol ogzetai apo 1%
wWW2% ga kageétoV.
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2.11 Fainoneno hot goat, diodoi par akany hV

Katwapo or isngneVsungnkeVl etour gaV, éna skiasngno F/B pl aisio npor €
na ger nangei setétoio bagnd mstena katastrafeitoul iko tou kai na

dhmour chgeito f ainoneno hot - gpot. Sto scrna 212 f ainetai éna F/B pl aisiose
kanonikéVsungnkevl @tour gaVewr iVna skidzetai kapoio kottar 6tou. To

r edrma pou par agtai apota F/B pl aisia katanal onetai apé ma antistash.

{ R -
Scima 2.14: Fwtobol ta!ﬂzfrpl'aE'iUpUUTmrcdoteiant{stash R.

Edan éna kottar otou pl aisiou skiastel mekapoio tr 6po, par adeigratoV
carinanpésd énafol | oscrima 213to sudkekr ingno pl aisio pave na
par aga pia hl ektriko redna kai pol onetai anastr of a (sunperif or é
apl nvdiodou, af ov einai skiasngno). Logvt hVsondesyVtou neta

al | a stoiceia katanal ond isco,| @tour geipia sanhl ektrikofortio
kai ndl ista einai dunatonna katanal onetai tosh iscoVosh h nggsth
iscoVtwn upol oipwn stoiceiwn. Tétoia faindénena npor e na

pr okal ésoun uper gér mansh tou stoiceiou kai pigam katastr of 1

tou.
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Scnna 2.15; Fwtobol taiko pl aisio neskiasngno stoiceio cwr iV
diodouVpar dkany h\V,

Ja na apof eucgeiaut 6 to f ainormeno, cr hsinopoiovntai oi diodoi

par akany h\/ Mia diodoVpar akany hVsundéetai pardl | hl aal | ase
antigeth pol ikéthta apota hl iaké kottar a. Katwapd kanonikéV
sungnkeV, 6pou den skidzetai kapoio hl iako kottar o h diodoV

par akany hVeinai andastr of a pol wngnh kai | etour geisananoicto
kokl wa. Par ol a autaankapoio hl iako kottar o pol wgel anéstr of a,
toteh diodoVage epitr épontaVth ror tou r eomatoVgswitwn

updl oipwn hl iakenkuttar wnthVal usidaVsto exwter iké kokl wra. H
nggsth anastrof htash taora tou hl iakov stoiceiou perior izetai sthn
ptash tashVthVd oédou apotr épontaVthn ent énish tou f ainongnou hot
- spot. Sto schma 2.14 apekonizetai h epidr ash thVer nishVth\Vdiédou
par akany hVsth car akthristikn | - V. H diodoVpar dkany hVephr eize to
hl iaké stoiceio mbno étan einai antistr of a pol wirgno.
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Scima 2.16: Car akthristikn | -V hl iakoo kuttar ou nediodo
par akany hV.

Sthn pr axh ma diodoVpar akany hVana hl iaké kottar o sunepage ai
nmegil o késtoVkai g'autotol ogo ol diodoi topoget oontai sunguV
pardl | hl a seonéidevhl iakon kuttér wn. Htash tou skiasménouy

ne ikoVf wtisngnou hl iakov einai ish nethntash or giVpol wshvtwn
al 1 wn hl iakon kuttér wn pou sundéontai seser ¢ neto skiasngno kai
noir dzontai thnidia diodo par akany hVsunthntash thVd édou. H
tash twnmh skiasngnwn hl iakon kuttér wn (den noir gzontai thnidia
diodo) exar tatai apéd to bagmd skiashVtou skiasngnou kottar ou. Ga
par édegra anto stoiceio einai pl fr wwskiasngno, toteh tash twn
skiasmEnwn hl iakaon kuttér wn einai per ipou 0.6V kai toredrma pour éd
nEswautmn einai to r edna br acukokl wsh\ O nggstoVar ignoV
kuttar wn and diodo cwr iVna dhmour geitai pr obl hrma einai 18- 20. Se
éna pl aisio 36- 40 stoiceiwn cr hsinopoiovntai 2 diodoi par dkany hV
enm seéna pl aisio 72stoiceiwn oi diodoi par akany hVanér contai se4
ganadasfalisteidtitopl aisiodendatréca kinduno end agnishVtou
f ainomgnou hot - gpot.
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Scina 2.17: Diodoi par dkany hVsundedemgneV/s e ondideVkut t ér wn.
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Kef al aio 30: Apol eevsta fwtobol taika sustinata.

OpwVkagehl ektriko susthnma, étsi kai ta f wtobol taika sustimata den

par ousidzoun sthn éxodo touVthnidia poséthta enér ggaVneautnn pou

updr ce sthneisodo touV Oi shrmantikoter eVapal eVl oipon pou par ousidze
kagef wtobol taiké susthna katath ronthvhl ektriknV

endr gdaVdia ngswautov, einai oi exn\V.

® Qer mkéVapol eeV(Thermd losss).

® Apol eéevpoiothtaVpl aisiou (Module quality |0ss=s).

® Apol @eVanonoionor fiaVpand (Array missmachlosses). o
Apal @evganiaVpr 6s ptwshV(Inddence AngleModifier). o

HI ektrikévVapol eev

31 Qe mkéVapml eeV(Thermal losss)

Oi apol @eVautéVof el ontai sth diaf or etikn ger nokr asia thV

eswter iknVepif anagaV(ger nokr asia kuy €l hVj nethn ger nokr asia twn
25°C . Hgermkn | oiponsunperif or dtou pl aisiou pou ephr ejze
éntona thnhl ektriknapodosh tou pl aisiou, kagor izetai apéo ma

ger mkn isor r opia netaxy thVaer nokr asiaVtwn 25°Ckai thV
eswt e iknVger nokr asiaVtou pl aisiou. Stal ogsmkégaton
upol ogsnd twnapwl ednautoncr hsinopoietai osuntd estVk o opoioV
antipr oswpevd thnne adosh ger ndthtaVapo thnexwter ikn

epif anda tou pl aisiou provVthneswterikn. Apotd etai apé éna

staqger 6 or o kckai éna netabl hto kv o opoioVeinai andl ogovthV
tacothtaVtou aér a.

K=Kc+Kv*v (3.1)

Oi par agontevVautoiexar tontai apoé tontr 6po topogéthshvtwn

pl aisiwn.Otansta pl aisia par ousidzetai d edger h kukl of oria aéra,
autoioi suntd estéVanaf érontai kai stiV2pl eur §vtou pl aisiou. Eénto pisw
ngr oVtwn pl aisiwn einai | igo pol v ger mkd apononwnEno, tote

auto ka prépe toul acistongew htiké na newgei ngcri tomso

(dhl adn h piswpl eur é. den ga surmet éce kagol ou sthnnetafor é

ge mdthta\). Ar cika sta | ogsmkal #f ghkeoti Ke=20W/m2 kai
Kv=6W/m2. Aut£Voi tingVaf or ovsan didf or eVegkatastaseVpou

per il ambanan pl aisia pou topoge righkan cwr iVpiswkdl uy h ne

d ebger h kukl of oria aéra.Pardl o pou oi tingVautévitan| ogkeV,
entovtoiVid ikéa apor rif thkan gatikaqgor isthkan cr hsinopoiontaV
dedontna aér a (dhl aditacothta aéra) pol v canhl 6tera apd autd pou
cr hsinopoiovntai sta | ogsmka. Ga dedongna aér a pou

antapokr inontai sta | ogsmka , td ika kagor isthkeoti K=25W/m2



kai Kv=12W/m2.Otanden einai gwstrtacothta tou aéra,tote

| anbanetai ish nema ngsh tim) thVtéxewtou 1.5 myskai

pol | apl asidzetai netondl | otestager 6 6r o ke, end o netabl htoVor oV
Kvl anbanetai isoVneO0 (dhl adi K=k'c=kc*v=26*1.5=20W/m2).

Axizel na anaf er gel edo oti anh ger nokr asia kuy €l hVeinai katwapo
thn «ononastikn», dnl adi an einai mkr oéter h ap6 25°C,téteoi dl | ote
ger mkéVapol @evVnetatr épontai sekér doVenér gaaV Andhl adny

*wya h<25°C, totekatd ton upol ogsnd touVoi ger mkéVapol eeVv

pr okvpt oun ar nhtikéV, gegono Vit o opoio upodhl one kér doVenar gaaV.
Enal | aktika sta | ogsmka, npor eina esacgeiapdétoncrhstih

ger nokr asia pou epitugcanetai apota pl aisia cwr ivVpiswkal uy h,
gwstn kai WNOCT ( Nomind Operating Collector Temperature) h

opoia or izetai apd sugkekr ingneVsungnkeVl etour gaVoi opoieVeinai
ol exn\Vl

Aktinobol {a pr 6spt wsh\ 800 W/m2.
Eswterikn ger nokr asia: 20 °C.
Tacothtatouaéra:1nvs

Oi tingVaut éVaf or oon anoikt 6 kokl wima, 6pou dhl adito pand den
diarréeteaporevna.

Ta | ogsmka upol ogzounamiswvthnantistoicia stouVpar agontevKce
kai Kv.

32Apal e@eVpoiothtaVpl aisiou (Modulequality losses)

SumawVta pl aisia pou diatigentai sthnagpr @, den upakovoun pista
stiVakribiqVononastikéVpr odiag af VtouV, opwWaut éVdinontai apo
touVkataskeuastévtouV, Logw! oipontou gegonot oVt hVanonoiothtaV
twn ononastikentimontwn pl aisiwn kai thVmkrvVal | ¢ upar ktnv
apokl ishVapo thvakribnVononastikqvtimm\ kata th sondesh touvta
pl aisia, par ousidzoun per aitér wapol @6V Dedongnou 6ti ta pl aisia
snner a pw ovntan nededongnh kai mkrn anocn apé tivononastikéVv
prodiag af £V, ol apol @evl 6gvkaknVpoiothtaVpl aisiou écoun

d acistopoihgeikai étsi tupikn timjtwnapw eéonautonsta

| ogsnmké, einai +1%.
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33Apal eeVanonoionor f iaVpand (Array missmatch losss)

H svndesh twn F /B stoiceiwn ga na dianor f @se ma ser ¢ npor eina
prokal ésé probl nnata 6tandenantistoicizontai ta car akthristika
twnstoiceiwn. Auto to probl hma, gwsto wwkakoVsunduasndV,

npor e na neosd thnpar agnvg hl ektrikqVenér ggaVthVser avkai na
odhgjse senawngnh apo thnananenénenh hil ektrikn enér gga sthn
éxodo tou pand . Oi apol @evl oipon autéVscetizontai neto gegonoVoti
sekagepand ,tokageF /B pl aisio apd to opoio apar tizetai to pand ,
denupakovd pistasthnidia car akthristiknreomatoV-tashVI/N . QV
ek tovtou, par ousidzontai pr 6sgetevVapol eevsta F/B sustnnata , oi
opoievkai onondizontai apml eeVl 6gvanonoionor fiaVpand .

34 Apal @evgwniaVpr ésptwshV(Incddence Angle M odifier)

SegnikéVg ammEVto eidoVauto twnapwl emn, scetizetai neth

net adosh kai andakl ash thVpr ospiptousaVhl iaknVaktinobol iaV Kata
thnprosptwsh thvhl iakqVaktinobol {aVseF /B pand , ngr ovVapo

autn anakl atai kai epistr éf e piswsthnatnosfaira, eno kapoiodl | o
ngroVdiagl dgtai kai éscwreistoF/B pand . H epidr ash | oipontou
f ainomnou thVVandkl ashVkai diagl ashvthVpr ospiptousaVhl iaknV
aktinobol {aV, shnaina pr osgateVapol eevga toF /B svsthna.

Aut o tou eidouVoi apol @eVdinontai apo thnpar akatwscésh.

| AMIosses=1-bo(1/cos-1) 32
opou
I: g gania pr 6sptwshVihvhl iaknqVaktinobol iaV.
bo: suntd estnV-tr opopoi hty\VgmniaVpr 6s ptwsh\.

H diaf or & netaxo thVaktinobol iaVsthn exwterikn epif anga neta

hl iaka kottar a exar tatai apo thngania pr osptwsh\, Auty akr ibovVthn
tr opopoihsh thVganiaVthVexwt er iknVaktinobol iaVsta hl iaka
kottara ekf r ze o suntd estrVbo. Ga ger mkooVhl iakovV

susswr eutéVapo epif anea apo gual iosuntd estiVbol anbanetai
iswne0.1, enoga F/Bpl aisia,osuntd estnVbol anbanetai iswvne
0.05. Ga gania pr ésptwshVpanwapo 85° kai ga bo=0.01 i
sugkekr intneVapol eevgnontai ar nhtikéVkati to opoio f usiké einai

nh real istiko. An h gania pr ésptwshVeinai 90° téteoi apol eeVv
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gnontai nhdenikéV

35HI ektrikéVapol eeV.

Katdatonscediasnd enoVF /B sustinatoVpr épda na pr ononsounega

tiVhl ektrikéVapaol eeVstouVagngooVpou sundéounta F/B pl aisia
stiVsustoicieV kagoVkai tiVsundésa ViouVned | a ngr h tou sustrinatoV,
opwvdiat axe Vrogmsh\, pr ostasiaVkai d égcou,

susswr eut £V, netatr opelVKl p. Epongnwkaté tonupol ogsnd thV
apaitoonenhVepif andaVitwn F /B endVsustrnatoV, pr épa na gnetai

probl ey h,andl oga methn per iptwsh kai ga thnkél uy h 6l wnauton
twnapwl eon, pou npor e na einai thVtaxhVper ipou tou 30%thV

par agonenhVhl ektriknVenér gaaVi kai perissotero.
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Kef al aiodo: Antistr of éaV(Inverter).
41Eisagvn

Mia F /B sustoicia anexar thta apé to n¥gegoVkai to eidovthV
kataskeumVthVinpor eina par aga hl ektr ikn enér gda ndno sunecobV
r eonat oV(dc) . Updr coun onwVki e ar nogVga tiVopoieVt o sunecéVr eona enai
katal | hl o, opwWga par adeigra h f or tish npatar ion, h opoia npor e
na pr agratopoihgel sundéontaVthn npatar ia apeugeiaVseF /B pl aisio cwr iV
na nesol abelkapoio stadio netatr opnvthVenér gaaV Antigeta, seper iptosaV
pou to svsthma trof odotei f or tia enal | assonmenou r ednatoV(ac) 1y par éce
enér gaa stohl ektriko diktuo (230Vrms/ 50Hz) apaiteitai h
crish antistrof éa.
Oi antistrif elVnetatr gpoun thn sunecn tash (dc) pou par agetai apé thn F/B
genmitria seenal | assonenh tésh (ac) kai diakr inontai sedbo kathgor i€V
lantistr of elVautononwn F/B susthnétwn
2antistr of eVsundedeninoi sto diktuo

Oi dvo kathgor ievantistr of éwn pou anaf ér ghkan par apanw, écoun

pol | éVonoidthteval | ¢ h diaf or dtouVégkatai sto kokl wha d égcou. O
antistr of éaVenéVaut énonou sustinatoVl atour gel anexar thta apo
todiktuo kai ga pr épe na exasf al ize stagerjtash kai sucnéthta sta
fortia. O antistr of elVpou sundéontai sto diktuo ga pr épe na
prosarnosounthnenal | assonmenh tash sth sucnoéthta kai epipedo thV
tashVtou diktvou.

Kai ga ta dvo sustnnata shnantikéVpar agontaVeinai o bagndV
apodoshVtou antistr of éa, 6pou ga prépe na exasf al izetai panwapo

0.8, kagoVsundégtai amesa neto kostoViou sunol ikob sustrnatoVar a kai ne
tokostoVthVpar agonenhhl ektriknVenér gaaV StocoVnmaVl oipon einai h
epiteuxh uy hl ov bagnmov apoédoshVtou antistr of éa pou sunepag ai

d acistopoihsh tou késtouvthVpar agonenhVKWhapé F/B genmitria, ostena
npor e na sugkr igei neto antistoico koéstoVapo sunbatikéVphgV

enér ggaV

42 Antistr of elVsundedengnoi sto diktuo (Grid connected inverter)

Oi antistrof eVpou sundéontai sto diktuo cwr zontal stouV
nonof asikooVantistr of eVkai stouVtr if asikovvVantistr of el




PV generator

DC vo'tage

rolective dewvice with
p

isolation point

AC voliage
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Scina 4.1: Antistr of éaVsundedengnoVst o diktuo.

Oantistr of éaVpou sundéetai sto diktuo opw\/f aingtai sto par apanw
scnna 4.1, éca tor ol od égeou tou sustinatoVkai apotd eitoniso
pou tr of odoteitai h enér ga sto diktuo. Osonaf or éthnpragratikn
Isco pou trof odotetai sto diktuo ngswtou antistr of éa, npor el na
upol ogsteipoal | apl asiGzontaVthnisco exodou th F/B genmitriaVire
tosuntd estn apoédoshVtou antistr of éa. Pio shnantikn onwM einai h
enér gaa pou par agtai sto svsthma net g apo kapoio cr oniko
diasthna, ga par adagra enoVer 6nou | étour gaV. S autqnthn

per iptwsh h ngsh apodosh tou antistr of éa pou | anbéna updyindl a

tafortia paize shnantikor ol o.

Oantistr of éaVga pr épa akonh na diasf al iza oti h F/B genmitria ga
| @tour gei sto Shneio Még sthViscooV(MPP) pr osar ndézontaVthn
antistoich tash | @tour gaV. Ghwr izouneonmw\oti to shneio auto den
einai stager o kagoVal | 6ze nethn hl iakn aktinobol ia opwkai ne

th
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ger nokr asia. Apo th stigm | oipon pou h tash kai toresna thVF /B
sustoiciaVnetabal | ontai netiVkairikévVsungnkeV, o antistr of éaVga
prépe na netakineito shneio | @tour gaVtou étsi, wstena

epitugcanetai h nigsth dunatr apor r 6f hshiscooVapoth F/B
sustoicia. Auté epitugcangtai neth crysh enévhl ektr onikoo

kukl onmatoV, tou Anicneutr|tou Shneiou MégsthViscooV(MPPT). O
Anicneutn tou Shneiou MégsthViscooVdenga prépa na sugc'egtai netiV
nhcanikéVdiat dxaVpar akol obghshVthir ociéVtou Hl iou. Ta dbo
sustinata nporovnpardl | hl a,al | ¢hl @tour ga touVenai entd oV
diaf or etikn. Ga thnanicneush tou shngiou nggsthViscooVécoun
anaptucgeidiéf or oi al gorignoi oi opoioi basizontai sth nitrhshthv
IscvoVexodou thVF /B genmitria pou neth borgea anatr of odoéthshV
kai enoVnetatr opéa epitugcanoun ngtatopish thvtasewMl d@tour gaVostena
sunpésd nethntash pou antistoicei sto shneio nigsthV

IscooV

4.3 ApaitisaV proV ikanopoihnsh ga touV diasundedengnouV
antistrofeVv

Oi antistr of eVt ou diasundedeninou diktbou diagét oun poikil ia
stocwn pou kal oontai na touVekpl hr @soun kai pr épe na ikanopoiovn
diaf or evrugniseV. Katathnepil ogy enéVantistr of éa ga to svsthna
pou naVendiaf érd, ga pr épe na dogei pr osocn sta akol ouga shnea:

1. Automath énar xh | etour gaVto prw.
Meathnanatol n,0antistrif éaVga prépa na anagww izel poteh iscoV
thVF /B genmitriaVeinai ar ket uy hl nostena exasf al ize
svndesh kai hl ektrikn par ocn sto dikt uo.

2. Uy hl 7apodosh upo f or tio mkr éter o tou ononastikoo.
H hl ektrikn enér gra apd ta F/B sustimata kagoVenal
pol vtinh kai dapanhrn prépda na netatr épetai seenal | assoneno
reona stonantistr of éa netiVd acistevVdunatéVapaol eV,
Epeidn o kair 6Vden einai pantotehl i6l oustoV,to svsthma sucna
| eitour geineneriko fortio. Heswterikn katandal wsh tou
antistr of éa sungpoVéca shnmantikn epidrash sthnkanpol h
apodosh\, StouVkal ovVantistr of elvVh eswt er ikny katandl wsh tou
antistr of éa einai mkr éter h apo 1%.




3. Latour ga orisngnhVuper f or tish\/
OtanhiscoVxeper dsea to oriothVsthn pl eur 6 tou sunecovV
reonato\, prépa na | hf goon nétr a pou na exasf al izoun éti o
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antistr of éaVden ga apene gopoieitai kai ga par angna anener goVnicri

to prwi. Qa einai protindter o,anoantistr of éaVpor e na
diathreith | @tour ga tou diagétontaVéna orioiscooV Auto
pragratopoieitai netakinontaVto shneio| @tour gaVnakrid apo
to shneio nigsthViscooVpr oVtiVuy hl oter evtasaV.

4. Ldtour ga sto shneo nigsthViscooVapo thnpl eur g thvhl iaknVv

gennvtriaV,

Oi hl iakéVkuy €l evécoun mia car akthristikn kanpol h neéna
prof anéVntgsto.da krustal | iké pand ,tokal vter o shneio

| etour gaVeinai sumgwVsema tash | etour gaV, h opoia einai
per ipou 20% camhl o6ter h apo thntéash anoict okokl wsh\V KagoV

h puknothta thVaktinobol iaVeinai negal vter h apé ma sugkekr ingnh

tim), h tash thvhl iakqVgenmitriaVpou antistoicel

stontgsto shneo iscooV(Vmpp), exar tatai mdno apo thn

ge nokr asia thvhl iakiVkuy él h\V/H tash Vmpp péf te per ipou
0.4% ga kagebagnd avxhshVthVge nokr asiaVseKdvin.
KagoVh ger mkr cronikn stager aga tohl iako pand enai ennia
nedéka | epta, h prosar nog) sto shneio nggsthVl etour gaV

den cr ddzetai na gpanal anbénetai pol v sucna, per ipou kagetr ia

| epta.

5. Parocy hl ektrikos r esnatoViwn hl ektr onikeon eswt er ikod

d égcou apo thnpl eur athvhl iakyVgennitriaV,
Katath diar kea thVnoctal, o antistr of éaVden pr épe na

katanal ona opoiodipoteposoiscooVapo to diktuo. Ta hl ektronika

iscuoVe égcou den pr épe na gétontai sel @tour ga
EWVotou h tash thvhl iakqVgenmitriaVna xeper ase éna
sugkekr ingno orio to prwi.

6. Antocs tou antistr of éa sesungikeVvbr acukokl wshVkai
anoictokokl wsh\/
Oantistrof éaVden pr épda na katastr éf etai anto diktuo
aposundegel ene uf istatai htash thVF/B ganmijtriaV To aithna
auto einai doskol o na ikanopoihgel, epeidi 6tanto diktuo
xaf nikd aposundege, h apoghkeuninh enér gaa sta phnia kai tiVv
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cwr htikothteVden npor el pl éonna diacugeistodiktuoal | ¢ na
diaskor pisteiesw eriko\V Autn h katastash donatai na sunbelano
diakopthVkl eise antgswVstonantistr of éa katath diarkeia

| etour gaVpl fr ouVf or tiou.

7. Dihl ektriks donani.
Toso h eisodoVoso kai h éxodoVtou antistr of éa pr épe na einai ar keta
angektikéVsthnupértash.

8. AkoustikoVgor uboV
OakoustikoVgor uboVaa pr épe na einai o d gcistoVdunat oV

9. Autonath aposondesh apoto dktuo seapdkl ish tashVy
sucnéthtaV.
Ta hl ektr oniké stoiceia tou antistr of éa pr épa na
anagwr izounta sf dl nata tou diktvou. EGn updr coun
apokl iseVapoth sucndthtanthntash tou diktvou, y diakopn
thVmaVf ash\ o antistr of éaVpr épa na apokoptetai apoto
dikt uo ent 6VenoVdedoninou cr onikov pl aisiou. O cr onoVaut oV
exartatal apotontovpotou enal | assonenou diktvou.

10. Suntd est#ViscooVood >0.9.
Osuntd estiViscooVtou sustinatovtou pd éth prépe na einai kontd
sth nonada. Aut 6 enpodize na apor r of atai apo to diktuo negil h
posothta der gouiscooV Antistr of elVneautomath diandr f wsh
pl atouVécounsuntd estr iscooVeod =1.

11. Canhl ¢ ar noniko perieconeno sthn par ocs; enal | assonmenou
hl ektr koo r eonatoVsto dktuo.
Seéna idaniké antistr of éa, h par oci hl ektrikov r ednatoVsto diktuo
ga sunistatai néno apé th gend iovdh sucnothta twn 50Hz StouV
praghatikooVantistr of eV, h hl iakn hl ektrikn enér gaa diagéte éna
dedonEno per ieconeno ar nonikaon. Par ol a auta, oi hl ektr onikéV
suskeuéVpou sundéontai sto diktuo canhl qVtashVpr épa na
summor f onontai netouVgenikovVkanonisnovvVga tiVar nonikéV,
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12. Sjhata sugcr onisnoo.
Oi diasundedengnoi sto diktuo antistr of elVden pr épe na
enocl ovntai apo canmhl aVsucnoéthtaVsvnmata suger onisnoo. Ta
simata suger onisnov epibal | ontai apé thntash tou diktvou twn
50Hz kai den pr épa na pr okal oon kania shnantikn diakopn tou
antistrof éa. Antigétw\M, oi antistr of elVden pr épe na neonoun
ta sinata suger onisnoo par a pol v éntona p.c. neeswterika
filtra.

13. Epar krVenor ginwsh, apl oVeerisnsVapo th crzsh.
OcadristnVtou diasundedentnou F/B sustrnatoVpr épe na npor &
na apof aingai eanto svsthna | @tour gel swsta nema g rgor h natidé. H
epide xh twn akol ougwn tinn einai crisinh ga autoto
skopo:
[1tash thvhl iaknVenér gaaVvi
éntash thvhl iaknVenér gaaV(]
éntash tou diktvou
1 katastash nonwshVthvhl iaknVgenmtriaVil
pl hr of or ievkatastashVl etour gaV

14. Megil h diar kela zwrpVkai axiopistia.
Oi diasundedentnoi sto diktuo antistr of eVpr épe na
car akthrizontai apo negil h diar kea zwi\Vkai axiopistia, kagoV
oi perissoter oi kataskeuastéVF /B pl aisiwn pr osf éroun
eghsh 25 cr onwn se8%thVar ciknVapodoshVkai egphsh 5
cronwmnosonaforata ul ika kai thntecnikn upostrrixh. O
anastal tikéVpar agontaVga negil h diar kea zwqvtou
antistrof éa proér cetai apé touvhl ektr ol utikobVpuknwt éVpou
cr hsinopoiovntai ga apomdnwsh thVF /B sustoiciaVapo to
nonof asiko diktuo.
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Kef al aio 50: ScediasnmdVf wtobol taiknVegkatastashV10KWop.

51Esagvo

Hekatastash twn F/B pragratopoietai sthnor of ymaVoikia\V To susthna
ga enai sundedentno neto diktuo thVDEH. H or of y tou ktir iou éca enbadon
134.9 m2, den einai epipedh. H diastase VthVor of Wi ainontai stoakadl ougo
scnna.

Kdaroyn olkeiag
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52Md éth ekatastashViwtobol taikon

Qa thnpragratopoihsh thVd éhVmaVer hsinopoinghketo | ogsmko
PVSY ST. Oprosanatol isndVtopogéthshVtwn pand einai notioV.
Arciké ga nd eénsouneth bél tisth kl ish twn pand ostena epiteucgel
h nggsth apodosh kai sth sunécaa, af ob écounebr e th nggsth

kl ish, ga kénounedokingVga diaf or etikéVnaér keVpand kai inverter
(pdnd : Sanyo, Aleo, Reckai ga inverter: Sma, Kodrd, Danfoss).

521 Edr esh bél tisthVKl ishV/

Qww izouneoti h bél tisth kl ish ga nétio prosanatol isnd einai 300, opote
ga xekimjsouneétsi kai anal oga nethnenér gaa pou par dgtai kai tiv
apol @eVga pr agratopoinsounetiVantistoiceVnernsaV.

a) Kl ish 30ostondto
Cr hsinopoioontai pand thVSanyotvpou HIT-235HDE4ne
ononastiknisco 235Wp, sesundesnol oga 21 seser akai 2
paral | hl a,sunol ika 42 pand kai inverter thVSMA tvpou
Sunny Tripower 10000 TL. Ta apotd ésnata thVpr osonoiws hVopou
per il anbanontai kai oi apal @evf ainontai par akatw.



Sd ida |50

et | PAYSYST VE1

27/08/12 | Fage 1/2

PR T

User's needs : Undimited kead (ghd)

Grid-Connected System: Simulation parameters
Project : Grid-Connected Project at Athinai
Geographical Site Athinal Country Greece
Shtuation Labtude 3B8.0"M Longitude 23.4°E
Time dafinad &5 Legal Time  Time zone UT+2 Altitude 10T m
Albedo  0.20
Meteo data : Alhimai, Synthets: Hourly data
Simulation variant : Hew simulation variant
Smulation data  27/06M2 1905
Simulation parameters
Goltector Plane Orientation Tik 30 Azimuth  ©°
Harizon Fres Harlzon
Near Shadings Mo Shadings
PV Array Characteristics
PV module HIT Moxded  HIT-235HDES
Manufacturar  Samyo
Hurmber of PV modules In seras 21 modules in paraliel 2 strings
Total number of By modules Ho. modules 42 Unit Mom. Power 236 Wp
Armay ghobal power HNominal (ST 8.9 KWp Al operating cond. 5.1 KWp [60°C)
Ammay operating characteristics (50°C) Umpp 674V Impp 14A
Toltal area Module area  58.2 m*
Inverter Model  Sunmy Tripower! (000 TL
Manufaciurar SMA
Characleristics Cperating Vaoltags  150-800V Unit Mom. Power 100 kW A
PV Array loss Faclors
Thesmal Loss factor U [const) 2000 Winm'K U (wind) 0.0 WimK S mis
=% Maminal Oper. Coll Temp. (G=800 Wm*, Tamb=20"C, Wind wedocity = 1mis NOCT B5°C
‘Wiring Ohimic Loss Giobal amay res.  BOZ mOhm Loss Fraction 1.5 % at STC
Module Duslity Loss Loss Fraction 2.5%
Moduls Mizmalch Losses Loss Fraction 2.0 % at MPP
Incigence effed, ASHRAE parametrizatan LM = 1-beilicosi=1) bo Parameter 0.05
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st | PYSYST V5.1 27/06112 | Page 212
Grid-Connected System: Main resulis
Project © Grid-Connected Project at Athinai
Simulation variant : Mew simulation variant
Main system paramaters System type  Grid-Connected
FV Field Orientation Bt 30 anmuth  0°
FV modules Model  HIT-235HDES Pnom 235 Wp
Py Amay Mb. of mecuies 42 Friom tolal 8.9 kKWp
Invarter Modal Sunny Tripower10000 TL Prom  10kW ac
Liser's neecs Uniimited load (grd)
Main simulation results )
Systern Produchon Produced Energy 14.12 MWhiyear Specific prod. 1430 KWhKWplyear
Performance Ratio PR B26%
TR PRNTTE (P el kR e pe——" Y VT Farlormasas Suia PR
““ T

B Pe Me Am ey b A Ay e O Row Oec

T Pt Gl o W ey EFgpR

Effi. Bt Syiaen | Iogh ems

Wow simulation variant
Balances and main results
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PVWSYST V5.1 2THEM2

Grid-Connected System: Loss diagram

Praject : Grid-Connected Project at Athinai

Simulation variant : Mew simulation variant

Main system paramiterns System bype  Grid-Connectad )

PV Fiald Oriantation tit 30" aomuth 0°

PV modulas Model HIT-235HDEA Poom 2356 Wp
PV Array Mb. of modules 42 Prom otal - 9.9 kWp
Inverter Model Sunny Tripower 10000 TL Pnom 10 KW ac
User's negds Unlirmiled load (gridy

Loss diagram over the whale year

1568 kifnim® Herizantal gicbal iradiation
i +10 5% Ghobal inchdent in coll. planse
Sa31% 1AM lacior on global
1678 KWhim® * 58 m* ool Effective imadiance on collectors
eifficlercy at STC = 17.0% P efrvestaaan
16588 kWh Arrary noeminal energy (at STC effic.)

L] SN P o e B TSN el
(£ 3% PV iess cus fo lemperature

1= B5E Module gaality koss
-2 1% ldadule array mismaich loss

il Tihmic wiving oss
14486 kKW Array virtual snengy 51 MPS
4 -2 A% Invarbar Loss during cperatian {aificency)
00% Irariar Loas over nominal v, power
= 01% Irvwerber Loss clusds b P thineshokd
0% Irrverter Loss over nominal inv, vollages
+ 0. 0% Ireaddar Lods due ba voRage threshold
14178 EVh Available Energy ot Invertar Dutput

4115 kWh Energy injacted indo grid

Parathrovneosti h érsia apodosh tou sustinatoVeinai 14116 KWh.



b) Kl ish 250 stonéto
Cr hsinopoioontai pand thVSanyotvpou HIT-235HDE4ne
ononastikniscvy 235Wp, sesundesnol oga 21 seser akai 2
pardl | hl a,sunol ika 42 pand kai inverter thVSMA tvpou

Sunny Tripower 10000 TL. Ta apotd ésnata thVpr osonoiws hVopou
per il anbanontai kai oi apol @evf ainontai par akat w.

Usar's needs ;

Incidence effect, ASHRAE parametrization

1AM= 1-ba(licosi-1) be Paramater

Unlimied load (grid)

i | PVSYST V5.1 Z7/06M2 | Paga 1/3
E - ﬂ
Grid-Connected System: Simulation parameters
Project : Grid-Connacted Project at Athinai
Geographical Site Arhinai Country Greece
Situation Letitude 38.0°N Longitude  Z34°E
Tima defined as Legal Time Tima zane LIT+2 Allibude 107 m
Albado 0.20
Meteo data : Athinai, Synthelic Hourly data
Simulation variant : Mew simulation variant
Simulabion date 270812 19h38
Simulation parameters
Collector Plans Orisntation T 26° Azimuth  0°
Herizan Free Hofzan
Mear Shadings Ho Shadinga
PV Array Characteristics
PV module HIT Model HIT-235HDE4
Manufacturer  Samyo
Mumber of P modules In seres 21 modules In parallel 2 strings
Total number of PV modules Nb. modubes 42 Linit Hom. Power 235 Wp
Array ghobal powes Hominal (STC) 8.9 kWp At operating cond. 9.1 kWVp (50°C]
Array operating characleristics {50°C) Umpp &MY | mpp 14 A
Todal e Module ares 58,2 m'
Invarer Model SBunny Tripower10000 TL
Manufecturer SMA
Charactenshcs Operating Voltage  160-800 W Linit Mom Power 10.0 kW AC
PY Array loss factors
Thermal Loss factkor Uc [const) 20,0 Wim®K Uw jwind) 0.0 Wim"K [ m/'s
== Nominal Opar, Coll Tamp, (G=800 Wim®, Tamb=20"C, Wind velocity = 1mfs MOCT 58°C
Wiring Ohmic Loss Global array res. 802 mOhm Logs Fraction 1.5 % atSTC
Maduls Cruality Loss Loss Frachon 2.5 %
Module Mismatch Lessas Loss Fraction 2.0 % at MPP

0.05
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Grid-Connected System: Main results
Project : Grid-Connected Project at Athinai
Simulation variant New simulation variant
Main system parameters System hype  Grid-Connected
P Field Oriantation lim 25° azimuth  0°
P modules Model HIT-235HDE4 Pnom 235 Wp
PV Amray Wb, of modules 42 Fromiotl 9.9 kWp
Irvarter Model Sunny Trpower10000 TL Pnam 10 WV ac
Liser's neads Unlirmiled load (grid)
Main simulation results
System Production Produced Energy  14.08 MWhiyear Specfic prod. 1427 KWh/kWi'yesr
Performance Rato PR B2.6 %

ovmurlred productions | Ber IEREIEA WWP | MErmnl foess BT R

I.rlﬂll-hI-J-hlqul-ﬂ-—-nﬂ

:nm
1 Ty
dadpmdt 3 il

Wew simalation variami
Balances and main results
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Mot g 1 1 1] 183 W W HIE et
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L tge Wiy ] wen - st 1438 (L]
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gt o ax Pir ] T bl ] e ] hr i ) 1360
Faphimta a0 B ] AET LT 15 1481 w40 120
e b MED G e e 1841 1t 14,43 e
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Grid-Connected System: Loss diagram
Project : Grid-Connected Project at Athinai
Simulation variant : Mew simulation variant
Main system parameters System ype Grid-Connected
PV Fiedd Crientation it 25° azimuth  0°
PV modules Model HIT-235H0ES Pnom 236 Wp
PY Array Ma. of modules 42 Prom otal - 8.9 kWp
Invarter Model Sunny Tripower10000 TL Pnom 10 kW ac
User's needs Untimited lead (grid)

Loss diagram over the whole year

15688 WWWRm!

Horizontal global irradiation

+10.1% Global incident in coll. plana

3%

1574 kihim® = 58 m® i
efficiancy 8t §TC = 17.0%

16550 Kim
8%
AT
-5
21%
-0 8%
1441 KWh
|
24%
| CUO%
(1%
| 0.0%
0.0%
140E3 EWWh

14083 kKWh

1AM facior on global

Effgctive iradiance on collectons
P corresnion

Array nominal enengy (at STC affic )
P loms: duw bo imadiance level

P loss. dise b Wempeirature
Mariuln quably less
Module aray mismelch loss

Ohmic winng loss
Array virtual energy at MPP

Inverier Loss during coenation [eficency)
Inveriar Los over Rominal im. power
Inverier Loas due bo power threshold
Invarker LOES owar nominal mv. voltage
Irverker Loas due Lo wollege threshokl
Availabde Enargy at Inverter Output
Enargy injected into grid

Parathrooneoti h eénsia apodosh tou sustymatoVeinai 14083 KWh. Fainetai 6ti ga
kl ish 250 h apodosh tou sustrnatoVeinai nikr éter h ap' 6ti ga 300 kata 33 KWh, eno Oi
apol eéevden shneiwsan axiol ogh netabol 7.



O Kl ish200stondto

Cr hsimopoiovntai pand thVSanyottvpou HIT-235HDE4,ne
ononastikniscv 235Wp, sesundesnol oga 21 sesdr akai 2
pardl | hl a,sunol ika 42 pand kai inverter thVSMA tvpou

Sunny Tripower 10000 TL. Ta apotd ésnata thVpr osonoiws hVépou

per il anbanontai kai oi apol @evf ainontai par akatw.

PVSYST V5.1

| 2708112 I Page 114

Grid-Connected System: Simulation parameters

PV Array loss factors
Thesmal Loss facion Uc fconst) 200 Wim K Ly {wind)
=> Nomingl Oper Coll. Temp. (G=B00 Wim®, Tamb=20°C, Wind welocity = 1rmis HOCT

Whring Ohmic Logs Global array res. 802 mOhm Loss Fractian
Module Guality Loes Loss Fraction
Module Mismaich Losses Loss Fracton
Incicence effect, ASHRAE parametrization IaM = 1-bo(Thosi-1) boFarameter

Usar's noads : Unismited ioad [grid)

Project : Grid-Connected Praject at Athinai
Gaographical Site Abhinal Country Grescs
Shuation Latiude 38 0'M Longiude 234°E
Time defined a3 Legal Tirme  Tima zone UT+2 Allitude 107 m
Albads .20
Meteo data - Athinai, Syrthetic Hourly dala
Simulation variant : Hew simulation variani
Simulation date  27/06MZ 20002

Bimulalion parametens
Collector Plans Oriantation ™ 207 Azirmuth 0"
Horizomn Free Hodzon
Near Shadings Mo Shadings
PV Array Characteristics
PV module HIT Model  HIT-21SHDE4

Manufacturer Sanyo
Hurriber of PV modules In series 21 modules In parallel 2 sings
Total numiber of PV modules Wb modules 42 Unit Nom. Power 235 Wi
Ay Qiobal power Hominal (3TC)] 9.9 KWp Al operating cond. 8.1 KWp (50°C)
Anay operating charactenstics (50°C) Umpp Erav Imgp 14 A
Total araa Module area  58.2 m?
lriwearter Model Sunny Tripoweri0ood TL

Manufaclurer  BMA
Charactenstcs Cperaling Voltage  150-800 v Linit Nom. Power  10.0 kW AC

0.0VWm f m's
58 "C
15% al 5TC
256%
2.0% al MPP
ao0s
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Grid-Connected System: Main results

Project : Grid-Connected Project at Athinai

Simulation variant : New simulation variant

Main system parameters Syslem type  Grid-Connacted

FV Fiedd Orientation ik 20° agimuth 07

PV modules Model HIT-235HDE4 Pnom 235 Wp

PV Array Nb. of modules 42 From lotal 9.9 KWp

Inverter Model  Sunny Tripowear10000 TL Prom 10 KW ac

User's needs Unlimited load (grid)

Mazin simulation results

System Production Produced Energy 11.98 MWh/year Specific prod. 1416 KWhEKWplvear

Performance Ratio PR 82.5 %
[ T R T FEES TR T e R Por’ vrmanme Fativ =8
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Mira sirmulation variant
Balances and makn results
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Grid-Connected System: Loss diagram
Project : Grid-Connacted Project at Athinai
Simulation variant : Mew simulation variant
Main gystem parametars Syziem type  Grid-Connacted
PY Field Orientation tit z20° azimuth 0°
PV modulas Model HIT-235HDE4 Prom 235 Wp
Py Asray Mb. of modules 42 Fnom ictal 8.9 KWp
Irverter Medel Sunny Tnpower10000 TL Prom 10 KW ac
User's needs Unlimited load {grid)
Loss diagram over the whole year
1588 KWhim* Horizental global irmadiation
40 5% Global incident in coll. plane
A% 1AM factor on global
1881 kWhim? * B& m? ool Effective iradiance on collectors
eificency al 5TC = 17.0% PV conwarsian
16420 kwh Array nominal energy lat STC elfic.)
A.5% PV loss dus 1o imadiance el
6.2% PV Icss dud 10 IeTperaluie
[ =2.5% Medule gualty loss
|=-2% Module amay mismatch lass
05, Oifwmig wiring loss
14341 k'Ah Array virtual energy at MPPR
| -2 Inverer Loas dunng opecton (effciency)
i i K ) Inverder Loss over nominal iny. poeer
1R Invedtar Loas dus bo povwer Ihreshold
1 0.0 Impsrter Loss ower nominal v, voliege
0.07% It Loss dus bo vollags theeshold
1AG7E KWh HAvailable Energy ai bvorior Dutput
13578 KWWh Energy Injected imo grid

Parathr ooneosti ga 200 h eénsia apodosh tou sustiynatoVinaVeinai 13976 KWh. Faingai pwga
sh 200 écounemkr oter h apodosh ap' oti ga 300 kat a 140 KWh, ene écounemkr oter h apodosh kai

oti ga 250 katd 107 KWh.

EpongnwVh bél tisth kl ish twn pand ga enai 300 sto néto.
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Afov | oiponécounebr e kai thnkl ish sthnopoia ga kénounethnnd éth naVeinai kal 6 na
ounekai neriké carakthristikaéga ta pand kai touVinverter netouVopoiouVoa er gastovnek ga
ounethnnd éth maVIPar akatwf ainontai mer ika apo ta basika car akthristika:

522 Tecniké car akthristika twninverter pou ga cr hsinopoihgovn

Tecnika car akthristika-PIKO 10.1

Pl eur ¢ esodou (DC)
ArigmbVesodwn DC/ArignoV3/ 3

MPP-Tracker

Meg pr otenomenh iscoVDC 11000W
Meg tash esodou (tash B0V
anoictov kukl onato\j

B ac.tésh eisodou 180V
Ar cikntash @sodou 180V
Ononastikn tash esodou 680V

Meg tash MPPneononastikn 850V

iIsco DCantistr of éa

B ac. Tash MPPUmppmin, ne420V
ononastiknisco DC

antistrof éa, sesummerikn

| @tour ga Multigtring, dvo

trackerqpardl | hl h| e@tour ga

Dieur ungnh, katw periocn tashVvi80V ... Umpp min
MPP, netmhnatikn isco

antistrof éa

Meg pr oVnetaf or  pososto per ipou 70%
iIscooVDC sth dieur ungnh

periocn tashVMPP

Meg r ebna e sodou 125A

Meg r eona esodou se 5A

pardl | hl h sondesh
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Pl eur é exédou (AC)

Ar ignmdVf asewn tr of odosiaV3
Tash diktvou

Uacmax, epanwor io

apener gopoihshVtashV
Uacmin, katworio

apene gopoihshVtashV
Meg r ebna exoédou ana f ash
Ononastikn iscoVAC

Meg iscOVAC

Még stoVbagndVapodoshV

3IN/PE, AC
230V /400V

2645V (GR)

184V (GR)

146 A

Q00w

10100 W (B¢l gio 10000 W)
%%

Eur wpaikéVbagndVapodoshVos,4 %

Onomastikn sucnéthta

S0Hz

E ac. Sucnothta diktvou fmin, 49,5Hz (GR)

or io apener gopoihshV

Meg sucnothta diktvou fmax, 505 Hz (GR)

orio apene gopoihshVv
Apol ea enér ggaVnocta
Kathgoria prostasiaV
Gl banikn apondnwsh
Onom Suntd estn\Vaér gou
iscvoVCosphi

EidoVepitnr hshVdiktvou

Prostasia pol ikéthtaV

Prostasia pr osopwn

SungnkeVer nshV

Qer nokr asia peribal | ontoV
Meg ger nokr asia

peribdl | ontoVsePonom
Meg atnosfairikqug asia
MégodoVy txhV

Meg gor uboV

Kathgor ia prostasiaVIPkata
|IEC 60529

Tecnikn stndeshVpl eur 4V
esodou

Tecnikn svndeshVpl eur 4V
exédou

DastaseV(P*B*U)

Gewsh

Shneio apozeuxhV

W
I
Cwr iVngtasc/stéVv

1

ENS, Par akol ovghsh 3f aGsewn

Diodoi br acukukl omatoVsthnpl eur &
DC

AH kai par akol ooghsh

br acukukl onatoVgeiwshV
Eswteriko + exwteriko

-20°..60°C

4rC

0..%5%

RugmzonenoVanemstyraV
AnemstrraV2s%->
33dB(A)Anemstnir aVs0%->
41dB(A)AnemstiraV7s%.... 100%->
<46dB(A)

PS5

MC4

El athriwtn sustoicia akr odekton

520x 230 x 450 mm®

HAkg
EnswnatwninoVhl ektr onikéV

annzohlAh\
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Tecnika car akthristika-PIKO 83

Pl eur ¢ esodou (DC)
ArigmbVesodwn DC/ArignoVv2/ 2

MPP-Tracker

Meg pr otenonmenh iscoVDC 87/00W
Meg tash esodou (tash

anoictot kukl onato\j FOV
H ac.tash esodou 180V
Ar cikntash @sodou 180V
Ononastikn téash esodou 680V

Meg tash MPP neononastikn 850V
iIsco DCantistrof éa

E ac. Tash MPPUmppmin, ne
ononastiknisco DC

antistrof éa, sesummerikn 400V
| @tour ga Multigtring, dvo
trackerqpardl | hl h| @tour ga

Dieur ungnh, katw periocn tashV

MPP, netmhnatikn isco 180V ...Umpp min
antistrof éa

Meg pr oVnetaf or & pososto

iscooVDC sth dieur ungnh per ipou 70%
periocn tashVMPP

Meg r eona esodou 125A

Meg r ebna esodou se

par dl | hl h sondesh A



Pl eur é exédou (AC)

Ar igmdVf asewn tr of odosiaV3
Tash diktvou

Uacmax, epanwor io

apener gopoihshVtashV
Uacmin, katworio

apene gopoihshVtashV
Meg r ebna exoédou ana f ash
OnomastikniscoVAC

Meg iscOVAC

Még stoVbagndVapodoshV

3IN/PE, AC
230V /400V

2645V (GR)

184V (GR)

12A
7600W
8300W
%%

Eur wpaikéVbagndVapodoshVos,3 %

Onomastikn sucnéthta

S0Hz

E ac. Sucnothta diktvou fmin, 49,5Hz (GR)

or io apener gopoihshV

Meg sucnothta diktvou fmax, 505 Hz (GR)

orio apene gopoihshVv
Apol ea enér ggaVnocta
Kathgoria prostasiaV
Gl banikn apondnwsh
Onom Suntd estn\Vaér gou
iscvoVCosphi

EidoVepitnr hshVdiktvou

Prostasia pol ikéthtaV

Prostasia pr osopwn

SungnkeVer nshV

Qer nokr asia peribal | ontoV
Meg ger nokr asia

peribdl | ontoVsePonom
Meg atnosfairikqug asia
MégodoVy txhV

Meg gor uboV

Kathgor ia prostasiaVIPkata
|IEC 60529

Tecnikn stndeshVpl eur 4V
esodou

Tecnikn svndeshVpl eur 4V
exédou

DastaseV(P*B*U)

Gewsh

Shneio apozeuxhV

W
I
Cwr iVngtasc/stéVv

1

ENS, Par akol ovghsh 3f aGsewn

Diodoi br acukukl omatoVsthnpl eur &
DC

AH kai par akol ooghsh

br acukukl onatoVgeiwshV
Eswteriko + exwteriko

-20°..60°C

4rC

0..%5%

RugmzonenoVanemstyraV
AnemstrraV2s%->
33dB(A)Anemstnir aVs0%->
41dB(A)AnemstiraV7s%.... 100%->
<46dB(A)

PS5

MC4

El athriwtn sustoicia akr odekton

520x 230 x 450 mm®

3Bkg
EnswnatwninoVhl ektr onikéV

annzohlAh\
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Tecniké car akthristika - SMA STP 10k

unny Tripower einai nonad ko, pl r wwexopl isngnoVirethn pl éon svger onh tecnol oga

krinetai ga thneokol h egkatastash, thnuy hl f apodosh kai thnasfal vy upostnrixh tou diktvou.
rh sthntecnol oga pol -1 apl onstoiceoser onkai to negil o edr ovtinwntashVesaodou, o
fasikoVmetatr opéaVeinai katal | hl ovga th diastasiol oghsh tou f wtobol tatkov saVsustinato'
kagetvpo f wtobol taikoo pl aisiou. Epipl éon, exasfal ize nigsth eud ixia kai akribda sto
sdiasnd thVegkatastashV-apo 10 kW éwvkai kl imakaVMegawatt. O Sunny Tripower pl hr oindh
apaitnsaVthVodhgaVBDEW ga th ngsh tash kai summetéce epongnw\axiopista sth diaceirish
1diktvou. To ol okl hrwngno scédio asf al eiaV, to opoio netaxv al | wn pe-ril anbdang svsthna
opisnov bl dbhVstoicaosar avnehl ektr onikéVasf al @evkai enswratwninh | @tour ga

liker aunikqVpr ostasiaV, par éce uy hl 1 tecnikn diagesindthta kai periorize to kostovVitwn
atastasean.

conomkoV

® Még stoVbagndVapodoshVo8 %
® |daiter a apodotikoV, car h sto OptiTrac kai OptiCod

falqVv

® EnswnatwngnoVhl ektr onikoVdiakopt hV(ESS) apézeuxhVDC

® EntopisndVhl dbhVstoicaosd-ravVnehl ektr onikéVasftdl eev
® Epitnrhsh redbnatoVstoicaosda-r on

£l iktoV

® Dunatothta enswniit ws hVapagiw- goo upér tashVDC (TopoVil)
® Tash esodou DC éwN1.000V
® Euél iktoVscediasnmdVf wtobol ta- ikod sustinatoV



| 6V

® Trifasikntrof odosia

® Sindesh kal wdiosewn cwr iVer cal ela
® Prwtoporiaké svsthnma sondeshvVDC
® Epikoinwnia neBluetooth®

odiag af §V

Tecnika car akthristika- DanfossTLX 10k

Ononastikn iscoVSR 10300 W

Még sunistonenh iscoV

Fwtobol taikon sthn STC1) 11800 Wp
Ononastikn iscoVER10000

Még iscoVER 10000

Meg apodosh 98 %

Apodosh Eur @ 97 %

Nucterimi katand wsh <5W

Tasa V.

Még tash SR1000 V

Ononastikn tash SR700 V

Eor oVtashVMPP - ononastikn isco\2) 430-800 V
Eor oVtashVER3 X230 V £ 20 %

Sucnéthta diktvou 50 =5 Hz

Entase Vr eonatoV

Még éntash SR2 x12 (24) A
Ononastikn éntash ER3 x15 A
Mégsth éntash ER3x15 A
Parandr fwsh (THD %) < 5%
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Al l acarakthristiké:

DastasaV(M, P, U) 700625250 mm

Bar oV35 kg

Epipedo akoustikoo gor vbou 56 dB(A)

Eor oVger nokr asiaVIl a@tour gaV-25..60°C (>45°C neiwsh)
Apodosh (statikn) MPPT 99.9 %

Apddosh (dunamkn) MPPT 99.8 %

Latour ga uper f or twshVAI | agj shneiou | @tour gaV

Epitnr hsh diktvou Par akol ovghsh trion fasewn

IPIP 54

Par akol ovghsh apomdnwshVTim exar tomenh apéd th cora
Epikoinwnia RS485

Dunhtikn d edbger h epafn x1

EisodoVaisghtnrax2 (ger nokr asia,aktinobol ia)

Metr htqVenér gaaVEisodoVS0

Perig afqtwnpand pou ga crhsinopoihgoon

SnyoHIT-235HDE4:

SANY O einai ma apo tiV1s negal vter eVetair eievhl ektr onikon ston kos no, neenpdr ia pou

)er nata 30cronia ston cor o twn fwtobol taikon.

ANYOéce ensia par agng kn dunamkothta 565MW sekuy €l évkai 680 MW sefwtobol taika

e pagkosmiwVkai diagéte pistopoihtiké 1SO 9001 (poiothta) kai 1SO 14001 (per ibal | on) kai 1SO
X1 (asfal @a). Methn kainotona tecnol oga thV-HIT -h SANYO éca petvce kor uf aia apodosh
cri 18,6%) kai par agngn enér gaaVana egkatesthngno kW. H tecnol oga HIT ( Heterojunction with
ingc Thin-layer) sundudze éna kr ustal | iko wefer neéna | epto str oma andr f ou pur itiou. AutéVo
IpnoVsunduasndVpr osf ér @ ta pl eonektnnata kai twn dvo tecnol ogon kai éca wwWapotél esna h
5dosh tou fwtobol taikov pand na einai kata 28% negal vter h apo néso or o thVagor aV. O

nokr asiakoVsuntd estqVepishVephr edzetai getika apd ton par apanwsunduasnd. Ta par apanw
nainoun oti ta f wtobol taika pand thVSANY O egguentai uy hl ) egkatesthninh isco sto mkr étero
1ato cor o kai uy hl 1 par agnvg) enér gaaVseuy hl §Vger nokr asieV, car akthristika pou ta
Jistoonidanika ga e ar nog) sestégeVor of EVKtir iwn.

1ta fwtobol taika pand SANYO par écetai h eggphsh tou kataskeuastrtouV, diar kaaVpénte
snga thnkataskeuastikn touVdom kai ekosi pénteetdnga thnapodosy touV(EWI0% ga ta
sta 10cronia kai éwNV80% nécri ta 25cronia).
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DiastasdaVPr oiontoV
MnkoV798.00 mm

Pl atov35.00 mm
YyoV  158000mm
Bar ovV15.00kg

REC 230AE:
tobol taikéVgenmitr ieVsunecooVr ednatoVononastiknViscooV230Wet nestoicea
ukrustal | ikoo puritiou, nethn egphsh kai axiopistia thVetair iaVREC GROUP.

basika tecnika car akthristika tou sugkekr ingnou pand par ousidzontai par akatw.

® BagmdVapédoshV\ 139%

® Qe nokrasiakéVsuntd estqV -046%/°C

® DiakvnmanshiscooV 0+5W

® Egyhsh proiéntoV 525¢th

® Egyphsh apédoshV 90%ga 10éth, 80%ga 254th
® Cora proél eush\V. Nor bhga

Alens18230

leo nla AG scedidzd kai par aga uy hl nVpoiothtaVi wtobol taika stoiceia ga th ger nanikn kai
gm agor ¢. Sto Prenzlautou Br anderbovor gou h epicelr hsh diathr el mia apoé tiVnegal oter eévkai pio
xr oneVnonadeVpar agminVsthn Eur oph. Ta uy hl VpoiothtaVf wtobol taika stoiceia pou
ragontai ekel diatigentai sthnagor & kur iwWapoé th queatrikn eair eia deo solar Deutschland GmbH
5 thn enpor kv epwnumia deo. Car h sth sunepn enpor ikn strathgkn h epiceir hsh kataf er ena
Jier dsd neepitucia sthnagor a thnepwnuma deo. Siner a eneiVkai oi suner gitevnaVv

vf d ovnasteapo tokal 6 raVonona. H deoapotd eitonkatdl | hl o suner gith ga to exadikeuntno
rio. O td ikoi pd atevVnpor obn na écoun pr ésbash sta pr cionta naVnodno nisa apo éna kal
zpt ugnEno diktuo suner gaton. Leatour gontaVsta pl aisia tou exe dikeungnou enpor iou h deo

Laf er ena dnmour gise éna eur v pd atol 6go sth Gar nania. Auté naVf ér na konta stontd iko
ath kai pardl | hl a dasfal izetai h probl epénenh sunar nol 6ghsh twn susthnét wn naV.

DiastasaVPr giontoV
MnkoV 160000mm
Pl atoV P00mMm
Yy oV 5000mMm

Bar oV 21.00kg



523 DokingVpand kai inverter
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Protash 1.1
Cr hsinopoiovntai pand thVSanyottvpou HIT-235HDE4,neinverter thVDanfoss
topou TLX 10K.
e |PVBYST W51 27106112 | Page 1/3
-
Grid-Connected System: Simulation parameters

Project : Grid-Connected Project at Athinai

Geographical Site Athinai Country Greece

SHustion Latitude 32.0°N Longitude 23.4°E

Time gefined a5 Legal Time Time zone UT+2 Altiude 107 m
Albedn D20
Meteo data Athinai, Synthetic Hourly data
Simulation variant : New simulation variant
Simulation date  27/06/12 20h26

Simulation parameters

Collector Plane Orientation TH 30" Azimuth ©*

Heorizon Frese Horizon

Mear Shadings Mo Shadings

PY¥ Array Characteristics

PY module HIT Model HIT-235HDEA

Manufaciurer  Sanyo

Mumber of PV modules Inseras 21 modules In parallel 2 strings

Tolal number of PY modules Wb modules 42 Unmit Mom. Power 235 Wp

Array global power Mominal (STC) 8.9 kWp At operating cond. 2.1 KW (BO°C)

Array operating characteristics (50°C) Umpp Bi4Y Impp 144

Total area Module srea 582 m*

Inverter Model TLX 10K

Manufaciurer Danfoss

Charscianstics Operating Voltage 250-800V Unit Mom. Powar 10,0 kKW AC

PV Array loss factors

Thermal Loss factar Uc toonst)  20.0 WimK Ly (wind) 0.0 WimK ! mis

=> Mominal Oper. Coll. Temp. (G=800 Wim?®, Tamb=20"C, Wind velocity = 1mis NOCT 55°C

Wiring Ohmic Loss Global array res. 802 mOhm Loss Fraction 1.5 % al STC

Module Quality Loss Loss Fraction 2.5%

Module Mismatch Losses Loss Fraction 2.0 % at MPP

Incidence effect, ASHRAE parametrization IAM= 1 -bo({leosi-1) boParamsier 0.05

User's noeds :

Unlimited load (grid)
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Grid-Connected System: Main results
Project : Grid-Connected Project at Athinai
Simulation variant : MNew simulation variant
Main system parameters System type  Grid-Connected
PV Fiald Orientation tit  30° azimuth 0°
PV modules Model HIT-235HDE4 Pnom 235 Wp
PY Array Nb. of modules 42 Fnom total 9.9 kWp
Iverter Model TLX 10K Pnom 10kWac
User's naads Unlimited Icad (gnd)
Main simulation results
System Production Produced Energy 14.08 MWhiyear Specific prod. 1427 KWhikWpiyear
Performance Ratio PR 82.4 %
M rec prockehens (pee nalalied i Sominal pose 8 8k Ferfprmaeie Ratro PR

Nl T G

Hiwe gimulation variant
Balances and main sults
j ThobHor T Amit [FIEF FY [ = Edrnay E_rid EFArR EfMSynit
Y < Wt AR ] K %= %

Jamiary BAD 1160 s e ¥} a7 148 waar
Frbrinny Tan 1090 L) oia B S T4 a7
Marth 1040 1180 F1] 1888 it 1[0 LY. ] Lk
L T 1390 1540 1483 =10 1 1468 1420
LT bl i R0 ST ah R ] iCHa Fv i} LR ] 1288
June o | 0 1B BT =2 14T ret warz
duiy Hao FLT] 183 1] 1617 1573 (ET] 1356
Al oo W0 42 8.3 185§ 18E5 (R 8- (1. ]
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Grid-Connected System: Loss diagram

Project : Grid-Connected Project at Athinai
Simulation variant : New simulation variant
Main system parameters System type  Grid-Connected
PV Field Orlantation titt 30° azmmuth 0"
PV modules Model HIT-235HDE4 Prom 235 Wp
Py Array Nb. of modules 42 Frnom tolsl 9.9 kWp
Inverer Model TLX 10K Prom 10 kW ac
User's neads Unlimited load (grid)

Loss diagram over the whole year

—_  1586kWhim' Herizantal global radiation

4 +10.5% Glabal incident in eoll. plane
- =3.0% LAM factor on global

16TE WP * BB miecll. Effective irradlance on collectors
efficiency al STC = 17.0% PV comversion
16535 KWh Array nominal energy (at STC effic )

| =1.5% PV loss due i imacianca level
_1A3% PV ioss due b temperature
. [ 2% Module quality koss
ISE1 Madule arriry mismatch oss
“ 0% Ohmic wireg loss

14456 KWh Array virtual snergy at MPP
!
|2 Inverler Loss during operation (eficiency)
| 0.0% Imverter Loss over nominal inv. powsr
| +0.0% Imverter Loss dus to power trreshald
“0.0% Imverter Loss ower nomiral v, voltags
el 8 Imerier Loas dus to waitage threshold
14081 kWh Avallable Energy ot Inverter Cutput

14081 kWN Emvergy injected inte grid
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Protash 1.2
Cr hsinopoiovntai pand thVSanyottopou HIT-235HDE4,neinvete thVKosd
tvpou Pikol0.1
e | PVBYET V5.1 2710812 | Page 113
Grid-Connected System: Simulation parameters
Project : Grid-Connected Project at Athinai
Geographical Site Athinal Country Greece
Situation Latitude 38.0°N Longitude 23.4°E
Time defined as Legal Time Tune zome UT+2 Altituge 107 m
Albede 020
Meteo data : Athinai, Synthetic Hourly data
Simulation variant : New simulation variant
Simulation date 270612 20055
Simuiation parameters
Callector Plane Orientation Tik 30° Azimuth  0°
Horizon Free Horizon
Mear Shadings Mo Shadings
PV Array Characteristice
PV module HIT Modsl HIT-235HDE4
Manufacturer Sanya
Mumber of PY modules In series 20 modules In parallel 2 strings
Total number of PV modules Mb. modules 40 Unit Nom. Power 235 Wp
Array global power Mominal (STC) 9.4 KkWp At operating cand. 8.7 kWi (80°C)
Array oparating characteristics (50°C) Umpp B42W Impp 14 4
Total area Module area 554 m*
Inverter Model  Piko 10.1
Manufacturer Kostal
Characteristcs Operating Vollage 1B0-850 V Linit Nom. Power 9.2 kKW AC
PV Array loss factors
Thermal Loss factor Uc{oconst) 20,0 Wim®K Uw {wind) 0.0 Wim?K / mis
== Nominal Oper. Coll. Temp. (G=800 Wim?®, Tamb=20°C. Wind velocity = 1mis NOCT 56 °C
Wiring Ohmic Loss Global array reg. 764 mOhm Loss Fraction 1.5 % at STC
Module Quality Loss Loss Fracton 2.5%
Module Mismatch Losses Loss Fracton 2.0 % at MPP
Incidence effect, ASHRAE paramatrization AM = 1-bo(1cosi-1) boParameter 0.05

User's needs :

Uniimited load (grid)
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Performance Ratio PR 808 %

oxcentvy | PVSYST VS.1 27/06M2 | Page 2/3
PYEYET
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Grid-Connected System: Main results
Project : Grid-Connected Project at Athinai
Simulation variant : New simulation variant
Main system parameters System fype Grid-Connecied
PV Field Orientation ik 307 azimuth O°
PV modubes Meodel HIT-235HDE4 Pnom 235Wp
PV Array Nb. of modules 40 Fnom total 9.4 kWp
Inverter Model Piko 101 Pnom 9.2 KW ac
Uzer's needs Unlimited load (grid)
Main simulation results )
Systemn Production Produced Energy 13.14 MWhlyear Specific prod. 1388 kKWhikWp/year

o e Erodecoe (pe Emaslied KWl Sominal power §.d keip

L T LO86 dmwsiiinl )

lw. T —_——
i
L B Tt Prneren e eoenyy et Cop

dan  Febn Mar s M Jew Al ey Ber Dal e O

TR AR

Iﬂl.mr
3§ PNV E

das Feb Mar A My e M g S O R Dec

New simulation variant
Ealances and main resulis
GhooHior T Ami Globing ok Ederay E_Grid Effiarft Efyi
i L H L Ll Ll L] L] L

Januany L) 60 005 wrh B iyl (2l g
February o a6y | A Ll ira (k-] 1418
March 1040 11.80 120 1as S8 aar B EDN 1408
A L 13 10 3 LFE] 11 L 1A
May =20 RLE TaF 1o sl 135 o 1im
Juna o . 1853 17he Lo 138 win 1344
July 30 B 183 QL 1540 1458 ey L. ]
Burgusd 0o w3 Fal T3 16500 1500 ot am
egtemar VD M5 an s L] 152 T 1342
Ot 1060 .50 7 159 i) 106 A5 LT ]
Novembsar L] FE.80 @83 =41 T Fad 14,73 LERL]
.im 20 I35 B0 3 a L] BT 1485 8410
| Tmm 1SRE D T3S 17308 T 13TeE 12148 1433 1m
Logand.  GiobHor Harizontal gobal rrasdition EAtmy Effpcir arargy of e cutul of e aray

T Ay At Tomporshes E,_Carict gy npech mia prid

Gisbing ol incadenl o) ol ok ERATR G Bt @iy J rouh e

GiobEf Eftecires {Sicbal, com for 1AM o shasings EffipR . Eout wysiem | roagh o
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Grid-Connected System: Loss diagram
Project : Grid-Connected Project at Athinai
Simulation variant : New simulation variant
Main system parameters System type  Grid-Connected
PV Field Oriantation Wt 30 azimuth 0°
FV modules Model HIT-235HDE4 Pnom 235 Wp
PV Array Mb. of modules 40 Prom total 9.4 KWp
Inverter Model Piko 10.1 Pnom 9.2 kW ac
User's needs Unlimited lcad (grid)
Loss diagram over the whole year
1566 MAWIm? Horzontal global irradiation
’ - - +10.8% Glabal incident in coll. plane
4.30% |AM factor on giabal
1678 kWhim* " 55 mcall, | Effsctive Irradiance on collactors
sfficiency at STC = 17.0% Py comasion
15800 KW | Array nominal energy (at STC effic)
4-1.5% PV loss due to iradiance level
B PV oss due to femparature
Ny 28% WModule guality loss
“3-2.1% Module amay mesmalch loss
e 0.0% Ohmic wiring loss
13TH6 KWW Array virtual energy at MPP
!
e iy Inwarar Loss during opecation (afficiency)
: 10.0% Irebar Loss over nominal iny. powet
| + 0% Inwardar Loss due to powear thieshold
| 0o Inweriar Loess over nominal inv. voltige
DU Inwariar Loss dus to voltage fweshold
13145 KWh Available Energy at irverter Dulpul
131‘4&“‘11_1: _— Energy injected inte grid




Protash 1.3
Cr hsinopoiovntai pand thVSanyottvpou HIT-235HDE4,neinverter thVSma
tvpou Sunny Tripower 10000 TL.
wevent | PYSYST V5.1 2710612 | Page 1/2
Grid-Connected System: Simulation parameters
Project : Grid-Connected Project at Athinai
Geographical Site Athinai Country Greece
Situation Letfude 38.0°M Longitude 23 4°E
Time dafined as Legal Time  Time zone LT+2 Alftude 10T m
Albeso  0.20
Meleo data Athinai, Synthetic Hourly data
Simulation variant : Mew simulation variant
Simulation date  27/06M2 19h05
Simulation parameters
Colleetor Flane Orientation Tk 3r Aximuth  O°
Horizon Free Homzon
Kear Shadings Ha Shadings
PV Array Characterisfics
P¥ module HIT Medal HIT-2I5HDEA
Menufectrer  Sanyo
Mumbar of PY maodules in series. 21 modules In parallel 2 sinngs
Total number of PV modules Nb. modules 42 Unit Hom. Power 2356 Wp
Array glnbal power HNominal (STC) 98 kKWp At operating cond. 9.1 kWp [50°C)
Armay operating charagtenstics (50°C) Umpp Grav Impp 14 A
Tatal area Modube area  58.2 m*
Inverter Model  Sunny Tripower10000 TL
Manulacturer SMA
Charactenistics Operating Valtege 150-800 V Linit Hom. Power 10,0 k¥ AC
PY Array loss factors
Thasmal Logs tactor U (const) 2000 Wm'K LU {wind) 0.0 Wim'K ./ mis
== Mominal Oper. Coll, Temp. (G=600 Wim?® Tamb=30"C, Wind velocity = Imis NOCT 58 °C
Wiring Ohmic Loss Global aray res. 802 mOhm Loss Fraction 1.5 % at STC
Module Quality Loss Loss Frection 25%
Moduls MEmateh Losses Loss Fraction 2.0 % at MPF
IAM= 1-bo(1kcosi-1) boParameter 005

User's nesds :

Incidence sffect ASHRAE paramelnzation

Undimted load (grid)
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Grid-Connected System: Main results

Project : Grid-Connected Project at Athinai

Simulation variant : Mew simulation variant

Main system paramelers System type  Grid-Connected

P Field Orisntation e 30° azimuth  0°

P modules Model HIT-Z3SHDE4 Pnom 235 Wp

P Auray Mb. of modubes 42 Prom total 9.9 KWp

Inverter Model Sunny Trpoweri0000 TL Pnom 10 KW ac

User's needs Unbirmeted load {grid)

Main simulation results

System Production Produced Energy 1412 MWhiyear Specific prod. 1430 kWhikWpivear

Performance Ralio PR B2 E %
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Balances and main resalls
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Grid-Connected System: Loss diagram

Project : Grid-Connected Project at Athinal
Simulation variant : New simulation variant
Main system parameters Syslem ype  Grid-Connected
PV Field Crientaticn fit  30° azimuth  0°
PV modules Model HIT-235HDE4 Pnom 235Wp
P Adray b of modules 42 Pnom total 8.8 kWp
Inverter Model  Sunny Tripoweri0000 TL Pnom 10 EVW ac
User's neads Unlimited load (grid)

Loss diagram aver the whole year

1565 KWRIm*

L3
1675 WWRim™ * 58 m" eoll.

officiency al STC = 17.0%

15583 kW

| J
A -2 6%
=2 1%

14488 kih

14118 KW '
IR T

Horizontal global krradiation

+10 6% Global incident in coll. plane

M facior on global
Effective (madiance on collecion

PV crimesrsion
Array nominal energy (at 8TC effic.)
PV loss due bo imadianoe lewsl

P loss due bo kemparadune

Mgdule guaily lesa
Mcdule arrey mismaich loss
Cihmic waring loss
Array virtual energy at MPP

I Loss during oparation (eflcienty)
Imoanier Loss over nomingl v powas’
imverier Loss diss 1o poswer theeshold
Imvarier Loss over nominal im. vollage
Imverier Loss diss o voitage threshokd
Available Enargy at Inverter Dulpul
Emergy injected inte grid
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Cr hsinopoiovontai pand thVAleotvpou deo s18/230, neinverter thV
Kogd tvpou Piko 8.3. Edm | 6gv nmegggouVga topoget hgovn 44 pand .

User's needs :

Unlimiled load (grid)
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Grid-Connected System: Simulation parameters
Project : Grid-Connected Project at Athinai
Geographical Site Athinai Country Greece
Situation Labtude 38.0°N Longitude 234°E
Time defined as Legsl Time Time zone UT+2 Altilude 107 m
Abedo 0020
Meoteo data Athinai, Synthetic Hourly data
Simulation variant : Mew simulation variant
Simulation date 23M06M2 1203
Simulation parameters
Caollector Plane Orientation Tit 30° Azimuth 0"
Horizon Frea Horizon
Mear Shadings Mo Shadings
PV Array Characteristics
PV module Si-poly Model alecs_16/ 230
Manufacturer  Alec Salar
hNumbar of PV modules Inseries 22 modules In parallel 2 strings
Tolal number of PV modules Nb. modules 44 Lnit Nom. Power 230 Wp
Amray giobal power Mominal (STC) 10 kWp At operating cond. 9.0 kWp (80°C)
Array aparaling characteristics (50°C) Umpp 584V Impe 15A
Tolal area Module area 723 m*
Inverter Maodel  Piko 8.3
Manufacturer Kostal

Characiaristics Qperating Voltage  180-680 W Unit Nom. Pawer 7.6 kKW AC
Inverter pack MNumber of Inverter 2 units Tolal Powar 152 KiW AC
PV Array loss factors
Thermal Loss Tactor Uc jconst) 20,0 Wim'K Uv (wind} 0.0 WIm™ / mis

=> Mominal Oper. Coll. Tamp. (G=B00 Wim?, Tamb=20'C, Wind velocity = 1m/s HOCT 56 °C
Wiring Ohmic Loss Global amray res. 830 mOhm Loss Fraction 1.5 % at STC
Moduie Cuality Loss Loss Fraction 1.5 %
Module Mismatch Losses Loss Fraction 2.0 % at MPP
Incidence effect, ASHRAE parametrization IAM= 1-po{licosi-1) bo Parameler 0.05
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Grid-Connected System: Main results
Project : Grid-Connected Project at Athinai
Simulation variant : New simulation variant
Mzin system parametors Systam typa  Grid-Connected
PV Field Crientation tin 307 azimuth  0°
PV modules Model aleos_18/230 Prom 230 Wp
P Array Mb. of modules 44 Pnom total 10 kWp
Inverter Model Fiko 8.3 Prnom 7.6 kW ac
Inverter pack MNb. of units 2.0 Pnom total 15 kW ac
Usar's neads Unlirited load (grid)
Main simulation results
Systern Production Produced Energy 13.35 MWhiyear Specific prod. 1318 kWh/kWpiyear
Performance Ratio PR 782 %

Hoamalized prodact-on § per inaballed KpT Nomnal o 0 SAp
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Balances and main results
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Grid-Connected System: Loss diagram
Project : Grid-Connected Project at Athinal
Simulation variant ! New simulation variant
Main system parameters System type  Grid-Connected
PV Field Onentation tit 30° azimuth  0°
PV modules Model alens 18/230 Prnom 230 Wp
P Armay Nb. of modules 44 Friom Iotal 10 kiWp
Invertar Model Pikodd Prnom 7.6 kKW ac
Imvertar pack Nb. of units 2.0 Priom total 15 kW ac
User's needs Unlirnited load (grid)
Loss diagram over the whole year
1666 WNhIm® Herlzantal global irradiation
e 4 +10.5% Global incident in coll. plane
{-3.1%  LAM factor an global
1678 KWhim? " T2 ooll, Effective irediance on colleciors
sMfiziency at BTC = 14.0% PV corsreion
17018 KWh | Array nominal energy (at STC &ffic.)
1-36% PV loss due to imediance level
48% PV loss due to lempenatn
[ 1.6% Mocale qualty ioss
1-21% Madule array mismaich ioss
-1 0P Qhmic wiring loss
14105 KWh Brray vilual encrgy at MPP
|
| 4% Inverter Loss during operation [efficiency]
; 0.0% Inverlar Losa over nominal inn, powes
[+-0.0% Irveartar Loss dus bo power threshold
[~ 0.0% imverter Loss over nominal iy, vollage
[ 0.0% Invertar Loss due ko valtage threshold
13345 kKWh Awvailable Energy al Inverter Outpul
Energy Infeciad Into grid
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Grid-Connected System: Simulation parameters
Project : Grid-Connected Project al Athinai
Geographical Site Athinai Country Greece
Situation Lafitude 38.0°N Longilede 23 4°E
Tima defined as Legal Time  Time zone UT+2 Altibude 107 m
Albado 020
Meateo data : Athinal, Synthetic Hourly data
Simulation variant ; Mew simulation variant
Simulation date 28/08/12 1Zh59
Simulatlon parameters
Collector Plana Oriantation Tik 30 Azwmuth  0°
Horizon Frae Hartzon
Mear Shadings Mo Shadings
PV Array Characteristics
PV madule Si-poly Mode! alecs 181 230
Manufacturar Aleo Salar
Mumbar of P modules In series 23 modubes In parallel 2 sirings
Total number of PV modules Mb. modules 46 Unit Hom. Power 230 Wp
Array qlobal power Hominal (STC) 11 kWp At oparating cond 0 4 IKWp (80°C)
Array operating characteristics [50°C) Umpp &0V Impp 15A
Total ansa Wodule arsa T56 m®
Invertar Modal Sunny Tripower 0000 TL
Manufaclurer SMA
Characteristics Operating Voltage  150-800 V/ Linét Mom. Power 10 0 kW AC
PV Array loss factors
Thermal Loss facior Ue (const)  20.0 Wim'K Uy fpwind) 0.0 Wim®K / mis
== Mommal Oper, Coll. Temp [G=800Wim?, Tamb=20"C, Wind valocity = 1myeNOCT 56 °C
Wiring Ohmic Loss Gilobal array res. ©29 mOhm Loss Fraction 1.5 % atSTC
Meodula Qusiity Loss Loss Fracton 1.5%
Modubz Mismaich Losses Loss Fracbon 2.0 % at MPP
Imcidence effact, ASHRAE parsmatrizstion lAM = 1-bo(lioosi-1) boParameter 006

User's noeeds

Unilirmited hoad {grid)
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Grid-Connected System: Main resuits
Project : Grid-Connected Project at Athinai
Simulation variant : Mew simulation variant
Main syslem parameters System type Grid-Connected
PV Field Orientation tit 30 agmuth  0°
PV modubas Model alecs_18/230 Pnom 230 Wp
PV Array Nb. of modules 48 Fnom lotal 11 KWp
Inverter Model Sunny Tripower10000 TL Pnom 10 kKW ac
User's needs Unlimited load (grid)
Main simulation results
Syslem Production Produced Energy 14.37 MWhiyear Specific prod. 1358 kKWhik\Wipiyear
Performance Ratio PR 78.5 %
Mormalized productinns (pes inatalbed SRl Haminal power 11 KWE i o
: Iul':mn:aurﬂ\l-m. [res—y :E:m y . bt Pesrotr g 0.
|

Mew simulation variant
Balances and main resulis
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Grid-Connected System: Loss diagram
Project : Grid-Connected Project at Athinai
Simulation variant : Mew simulation variant
Main system parameters System fype  Grid-Connected _
PV Field Orentation tik 30¢ azimuth 0°
FV modules Model aleos_18/7230 Pnom 230 Wp
PV Array Nb. of modules 46 From total 11 kWp
Inverter Model Sunny Tripoweri0000 TL Prom 10 kW ac
User's needs Uniimited load (grid)
Loss diagram over the whole year
- Horizontal glabal iradiation

+10.5% Global incident in coll. plane
-=31%  IAM factor on global

1678 KWh/m? ° 76 m* coll.
eficiency =l STC = 14.0%

1=3.68%
)a8%
" =N
[Sz1m
4 -1.0%

i S 24%
oo
S 01%

) 6} u.“

Effective irradiance on collectors
PV comvarsion

Array nominal enangy (at 5TC affic.)
PV loss due lo imadiance leved

P loss due to lemperaiune

Modula quality loss
Modula aray miamatch loss

Oheic: wiring loss
Array virtual snergy at MPP

Invertar Loes during cperation (afliciency)
Inverier Loss over nominal ime. power
Inverter Loss due la power threshold
Imvertar Loss over momnal inv. voltage
Inverar Loss due ba woltage theshokd
Available Energy at Inverter Qutput
Energy injected into grid
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Cr hsinopoiovntai pand thVREC ttvpou REC 230AE, neinveter thV
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Uiser's needs :

Unlimiled load {grid)

e ot | PVEYSET VA1 28/06M1 2 | Page 12
Grid-Connected System: Simulation parameters

Project : Grid-Connected Praject at Athinai
Geocgraphical Site Athinal Counlry Greece
Situation Latitude 380°N Longitude 23 4°E

Time defined as Legal Time  Tirme zone UT-2 Altitude 107 m

AMbedo 020
Meteo data : Athinai, Syrthetic Hourly data
Simulation variant : Mew simulation variant
Simulation date  28/06M12 13006
Simulation perameters
Collector Plane Oriantation Tt 30" Azimuth ©°
Horizan Fres Horizon
Mear Shadings No Shadings
PV Amay Characteristica
PV module Si-paly Model REG Z30AE
Manufacturer REC Scanmodule
Mumber of PV modules Insenes 22 modules in paraliel 2 strings
Total numbear of PV modulas Wb, modules 44 Unit Mom. Power 230Wp
Array global power Momenal (STC) 10 KWp At oparating cond. 9.0 kWp (S0°C)
Array cperating charactenstics {S0°C) Umpp 581V Impp 15A
Tatal ares Moduke grea 726 m® Cellares 642 m*
Invertar Madel  Piko B.3
Manufacturer Kostel

Characterishcs Operating Voltags  180-860 V Unit Mom. Power 7.8 kW AC
Inverier pack Number of Inverter 2 units Total Powar 152 kKW AC
PY Array loss factors
Thermal Loss fector Ugioconst) 200 Wim™K Uv (wired) 0.0 VWM J/ m/s

== Naminal Oper. Coll. Temp. (G=500 W/m®, Tamb=20°C, Wind velocity = imia NOCT 56°C
Wiring Ohmic Loss Global array res. 547 mOhm Loss Fraction 1.5 % at STC
Module Cuality Loss Loss Fraction 2.5%
Module Mismalch Losses Loss Fraction 2 0 % at MPP
Incidence effect, ASHRAE paramatrization 1AM = 1-bo(1/cosi-1) boParamatar 0.05

Sd ida |82



Sd ida |83

ot coveve | PVEYST V5.1 28/06/12 | Page 2/3
-
Grid-Connected System: Main results
Project . Grid-Connected Project at Athinai
Simulation variant : Mew simulation variant
Main system parameters System type  Grid-Connected
PV Field Orientation ik 307 azimuth  0°
PY modules Model REC Z30AE Pnom 230 Wp
PV Array Nb. of modules 44 Prom total 10 kWp
Inverter Model Pika 8.3 Pnom 7.6 kWac
Inverter pack Nb. ofunits 2.0 Prnom total 15 KW ac
User's needs Unlimited load (grid)
Main simulation resulis
System Production Produced Energy 13.15 MWhiyear Specific prod. 1289 KWh/KWpfyear
Performance Ratio PR 75.1 %
- L ipar W Mminal pwer 10 kiNp Parformance Ratis PR
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Grid-Connected System: Loss diagram
Project : Grid-Connected Project at Athinai
Simulation variant : Mew simulation variant
Main system parameters System type  Grid-Connected
PV Field Orientation it 30° azimuth 0
PV madules Modal REC 230AE Prom 230 Wp
PV Amay ME. of modules 44 Pnom total 10 kWp
Invertar Model Piko 8.3 Prom 7.6 kW ac
Inverter pack Mb. of units 2.0 Pnom total 15 kW ac
User's needs Unimited load (grid)
Loss diagram over the whole year
1566 KWhim® = Horizonlal global irradiation
e 1 +10.9% Global incident in coll, plane
J-31%  IAM factor on global
TVETE KWh/m = T3 m? coll. EHsctive irradiance on colleotors

efficiency et STC = 13.9% )
15088 ki :
| 1-33%
-10.3%
1
=2
2%
-1.0%
13658 KW
i-54%
0%
- 0.0%
10.0%
00%
13145 KV

13143 KV

PV conveson
Brray reorminal enengy (at STC effic.)
PV losa due to FTadiance leval

PV iss dun o lempesatune

Maodule guality Iosa

Inveder Loss during operation (efficiency)
Irnter Lot auer nomiral im: poesr
Invedar Loss due [0 poswer threshold
Invardar Loss ouer norminal imd. voltags
Invenier Loss due (0 wollage threshold
Avallable Enargy al Inwerter Output
Enargy injected inkbo grid
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Grid-Cannected System: Simulation parameters
Project : Grid-Connected Project at Athinai
Geographical Site Athinai Country Greece
Situation Lattude 36.0°M Longituda  23.4°E
Time definad as Legal Time  Time zome UT+2 Alituda 107 m
Albedo  0.20
Meteo data : Athinai, Synthetic Hourly data
Simulation variant ; MNew simulation variant
Simulation date 260612 1328
|
Simulation parameters
Collector Plane Orientation Tt 30° Azimutn ¢
Horizon Free Harizon
Mear Shadings Mo Shadings
PY Array Characteristics
P¥ module Sipohy Model REC 230AE
Manufacturer REC Scanmodule
Mumbesr of PY modubes Insenes 22 modules In parallel 2 sirings
Toda! number of PY medules MHb modules 44 Unit Mom. Power 230 Wp
Adray global power Meminal (STC) 10 kWp Al operaling cond. 9.0 K\Wp (507C)
Aurrey opergling characteristics (50°C) Umpp S81V Impp 15 A
Tolal area Module area 726 m* Cellarsa 64 2m°
Inverter Model Sunmy Tripower! 0000 TL
Manufacturer SMA
Characlanstics Cparating Voltage  150-800 W nit Mom. Power  10.0 KW AC
PV Array loss factors
Thermal Loss factar Ug {const)  20.0 Wim*K Uv [wind) 0.0 WIméK | m/s
=> Nominal Oper, Coll. Temp. [G=800 Win?, Tamb=20"C, Wind velocity = Im/s NOCT 56 °C
Wiring Ohrric Loss Global array res.  B47 mOhm Loss Fractian 1.5 % al 5TC
Madule Quality Loss Loss Fraction 2.5%
Modula Mismaich Lozses Lees Frachan 2.0 % at MPP
Incidence affect ASHRAE parametnzation M= 1-bo(licos|-1) boParameter 005
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Grid-Connected System: Main results
Project : Grid-Connected Project at Athinai
Simulation variant : New simulation variant
Main system parameters ESystem type  Grid-Connected
PV Field Orentation filk 307 azimuth 0*
PY modules Modal REC 230AF Pnom 230 Wp
PY Array Nb. of moduies 44 Prom total 10 kWip
Invertar Model Sunny Tripower10000 TL Prnom 10 kW ac
User's nesds Unlimited load (grid)
Main simulation results
System Production Produced Energy 13.54 MWhiyear Specific prod. 1338 KWhikWphyear
Performance Ratio PR 77.3 %
Patfarmandd Rad.o PR

Mirrahized oo e {par inslaled KoL Momina powsr 10 kW

Nl T A L =

Mow simulation wariant
Balances and maln resuns
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1666 kKiWhim?

1678 KWhIm? * 73 mr coll,

7 *10.5% Global Incident in coll. plans
“I-318 IAM facior on global

eMciency st 5TC = 138%

13653 kWh

Effective irradiance on colleciors
PV Conversion

Array nominal ensrgy (al 5TC effic.)
PV 105 due 1o imradianc kel

PV o3 due 0 lemperatune

Module quality loss
Module srray mismatch loss
Chmile wiring loss
Array virtual enargy al MPF

Inverter Lose during aperaton (afickency)
Inverter Lass owver nominal iny. power
Irvarter Loss dos io powsr threshold
Inverter Lass ower nominal inv. woliage
Inuarter Lass dus io solage freshald
fvailable Energy at Invertar Dutput
Energy injectad into grid

e | PMSYST V5.1 28/06M2 | Page 3/3
ke - ,;
Grid-Connected System: Loss diagram

Project : Grid-Connected Project at Athinai
Simulation variant : Mew simulation variant
Main system parameters System lype  Grid-Connected
PV Fiald Onantation tit 3o azimuth O°
PV modules Model REC 230AE Pnom 230 Wp
PV Array Mb. of modules 44 FPnomtotal 10 kWp
Inverter Model Sunny Trpower10000 TL Pnom 10 kKWW ac
Uger's needs Unlimited load {grid)

Loss diagram over the whole year

Harizontal global irradiation




Sd ida |88

524 Sockrish apotd esmitwn

524.1 Sugkentr wtikoi pinakeV

IscoVsustimatoV
KWp A 10 10
Apddosh
sustrinmatoV 13145 13345 13145
KWh
Pand Y0 Aleo REC
Invete ' SMA'STP SMA'STP  SMASTP
10000TL 10000TL 10000TL
ISCOV
sustnnatoV P9 n 10
KWp
Apodosh
sustrinmatoV 14116 14371 1H
KWh
P and ' Syo Aleo ' REC
Inverter | DanfossTLX - ' -
10000
ISCHV
sustrinmatoV 9 - -
KWp
Apodosh
sustrimatoV 14081 - -
KWh

PinakaV1l: Sudkentr wtikéVpinakaVtwn par apénw pr ot asewn.

Apod ton par apanw pinaka par athr oonmeoti ga pand Sanyo neinveter SMIA
STP10000TL, pand Aleoneinveter SMIA STP10000TL kai ga pand Sanyone
inverter Danfoss TLX 10000 npor ovnena écouneth nggsth apodosh tou
sutfmatoV
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OmWsonfwna neton par apanw sugkentr wtike pinaka ga pand Aleo

kai inverter SMA STP 10000TL écouneth négsth dunats apédosh ne14371 KWh
ehsiwwkai isco sustinatoV1l KWp pou enai konta kai

xeper novh d acista tiV10 KWp pou gél oune.

Movedho: Ree Aleo s 187230 Sanyo HIT-NB3SSEL0
mono crystalling - thin
Tieos: poly orystalling poly crystalline film
Pamel Khdom; 250 250 b
Inverter Kostal Piko 8.3 Kostal Piko 83 Kostal Piko 10.1
Moveidodepic ourijpatos KWp - 10 10 ! 94
Anddoan) euorfjurtog (KWh)
. i 13145 13343 | 13145
i 5.504.40 5.584,15 ; 744425
Emjour Ambboony (€) *: € € | €
13.260.00 ' 11.70M0,00 20.295,00
Kootog BB cvarijparos ‘ € € €
Inverter | SMASTPIOOOOTL ~ SMASTP10000TL = SMA STP 10000TL
Movrio lopigouotiparog KWp ; 10 _ 1 | 9.9
Anddoom muorierog (KWh) | 13541 _ 14371 14116
' . i 5.636.40 5.717,80 ' 761145
Emjowr Ambboon (€) *: . € . € €
14.060,00 12.500,00 11095,
Kéera: VB sverijnaros § € €
[nverter Danfoss TLX 10000
Movitho:lopic ovmperog KWp ;| _ . 9.9
Arodoan cuamparo; (KWh) | -
5. . 14081
; 7.592.75
Enjowe Amédosy (€) *: | . o |
3 20.795.00
Kéatoc /B cverparog £

* Iy TO MPGTO ETOS.

Mivaexos  2: Eupxevipotcds  mivikeg  mov  neprhapfaver oy
ouoTipatog, anddoorn cuoTHpEtog, eT|owe amddoom km wkootog /B
GUOTH ATOS.
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5.2.4.2 EikoneVedkat est hngnwn f wt obol taikan:

i
4
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53ParathriqsaVv

Sont wna nethn pr ohgoonenh endthta pou af or obseth nd éth ma\,

par athr oonedti h nd éth ga pand thVAleo neinverter SMA STP10000TL

pet ucainounethn nigsth dunatr apdédosh tou sustinatoVkai th mégsth
iscutou sustinatoV. Meta pand thVAleoécouneth dunatothta na
topogetnsouneperissoter a, sunol ika 46 énanti twn42stiVal | eVperiptosaV,
exaitiaVtou mkr oter ou negggouVtouV Akona neth crrsh auton écouneto
mkr oter o ger nokr asiako suntd estnap'ol atadl | aki

étsi ephr edzontai | igiter o apo th zésth. To kost oVt ouVonwVeinai pol v

negal vter osugkritika netiVal | evVduo pe iptaosaV, enantigése neto kér doV
tou sustinatoVapé th DEH pou einai pol b megal vteroapotiVv

al | eVdoo periptosaV.

Osonaforéathmd éth ga pand thVSanyo neinveter SVIA STP10000TL
petucainounekal japodosh, 6ci th nggsth dunatm kai to kostovtouVenai

ar ketg canhl oter o opwMkai to kér dovtou sustimatoVsesodkrish neth Aleo.
Edo exaitiaViou negil ou neggouVaa t opoget hqovn mono 42

pand .

Tél ovga th nd éth nepand thVSanyo neinverter Danfoss TLX 10000

pet ucainouneper ipou thnidia apoédosh nethVSanyokai | igp

canhl oter a opwVkai to kér doViou sustrmatoV Kai seautinthn

per iptwsh, an epil ecgel, ga topogethqovn 42 pand .



A BIBLIOGRAFIA -INTERNET

1 1L.E. FradkiadakhV, " Fwtobol taika Sustninata", EkdoseaV

ZHTH (Qessal onikh)

[1QZacariaV, " 'HpieVMor fé{VEnér gaaV
Panepisthrriou Patr on (2008)

[1Q.ZacariaV, “"HpieVMor f EVEnér gaaV
Panepisthrriou Patr on (2008)

[ www.wikipediagr

[ www.Hsbgr

[ www.photovaltac.gr

[ wwww.eoodrassgr

[ www.solar-sysemsar

[ wwww.aeneonnet

[ www.fwt obol tatké.com

[T wawwiaovataikaerdopsgrindephp

CWANSINBIONE 0

1" EkdosaV

2", EkdosaV

Sd ida |92


http://www.wikipedia.gr
http://www.Hsb.gr
http://www.photovoltaic.gr
http://www.ecodrasis.gr
http://www.solar-systems.gr
http://www.aenaon.net
http://www.fotovoltaika.erdgas.gr/index.php
http://www.sunairpower.gr

