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Eicaywyn
ZXETIKA ME TO Eyypago — Madnoiaki EvornTa 1

To TTapovV €yypago €xel oxXedIAOTEl yia va TTAPEXEl MIa OAOKANPWHEVN €TTIOKOTTNON TNG
eykardoTaong, Asitoupyiag kai ouvtpnong wTtoRoATaikwy (P/B) cuoTnuaTwy. XwpileTal o€
4 poBnuara Ta oTroia gival Ta £ENG:

o EykardaoTaon nAEKTPIKWY QWTOROATAIKWY EEaPTNNATWYV

e  OAokAApwaon TNG eykaTaoTaong, dOKIUA Kal Evapén AsIToupyiag Tou CUCTAPATOG

o AgiToupyia, ouvTApnoN Kal QVTIMETWTTION TTPORANKATWY 0T QWTOROATAIKE CUCTHUATA
e ZUVTNPNON KAl ETTIOKEUEG

H paBnoiakr evotnta amoTeAei épog TG dEouNG PETPWY YIa TNV avaBABuion TNG KATAPTIONG
Twv epyalopévwyv aTov TodEa Tou AvBpaka aTn Biounxavia Twv @WTOROATAIKWY GUCTANATWY.
NAapBdvovtag uttéywn 10 Xaoua deEloTATWY TToU evTOoTieTal HETAEU TwV avOpakwpUXwWV Kal
TWV EPYOTWV aTN PBlodnxavia Twv @WTOROATAIKWY cuoTNUATWY, OpICUEVa atrd Ta Bacikd
BépaTa yia TN ye@Upwaon Tou XAoUATOG autoU KAAUTITOVTAI OTO TTAQICIO QUTAG TNG £vOTNTAG,
aAAG Ox1 EavTANTIKA, dedopévou AT auTo dev gival duvaTd o€ £va KEiEVO auToU Tou PeyEBOUG.
‘Exouv TTapacxeBei TTNyES yia TTEPAITEPW TTANPOPOPIEC OXETIKA PE OAQ Ta BEUATA - JE TN MOPPN
opiouévwy BIBAiwv €TTi Tou BEuaTog, €OVIKWV NAEKTPIKWY KWOIKwv, €BVIKWYV 0dnywv
EYKaTAOTAONG KOl OPOAG TTPAKTIKAG. ETTiong, gival onuavTiké va onueiwBei o1l o1 TTANpogopieg
TTOU divovTal £0W TTPETTEI VO EpUNVEUOVTAl KPITIKA. Evw o1 TTEPIoTOTEPES ATTO TIG TTANPOPOPIES
Ba cival OXETIKEG PE TNV TOTTOBECIO/KATAOTACK OAG, OPICPEVEG UTTOPEI va Unv 1IoxXUouv 1 va
IO0XU0UV JOVO €V UEPEL.

216X0G6

H paBbnoiokn evotnta 2, n otroia £Xel OXEBIOOTEN YIO TOUG TEXVIKOUG TTPONYMEVWY UTTNPECIWV
Y10 @WTORBOATOIKA CUCTAUATA, €ival CUUTTANPWHAOTIKA TNG HaBNCIOKAG evOTNTAS 1 KOl OTOXEUEI
OoTNV avATTITUén TWV YVWOEWV TNG JaBnaolakng evotntag 1 kai otnv eupabuvon oTto Bépa. MeTd
TNV ekTTaidEUCn, Ba TTPETTEl va gival o€ BEon va:

o Na ouvapuoAoyoUv Kal va TOTTOBETOUV Ta NAEKTPIKA £GAPTHHATA TOU CUOTAUATOG OF
dIAPOPOUG XWPOUG.

o Na di€dyouv JIa eyKATAOTOON CUCTHUATOG, VO avayvwpeifouv Ta BAKATA yia Tn SOKIWN
Kal TN B€on o€ AsiToupyia Tou CUCTAPATOG.

e Na evroTriCouv o@aAuaTa o€ @WTOROATAIKA CUCTAUATA.

o Na TepIypdQoOUV TIG UTTNPECIEG OUVTAPNONG KOl ETTIOKEUNG £vOG QWTOROATAIKOU
OUCTHMATOG.

Yyeia ka1l ac@aAeia

ZHMEIQZH Ek16¢g €dv opiletanl dia@opeTikd, utroBéoTe OTI 0 TUTTOG TOU CUCTAUATOG TTOU
€€eTACETOI O€ AUTO TO KEPAAAIO Eival CUCTAUATA TTOU OUVOEOVTAI OTO BIKTUO SIAVOUNG "XOUNARG
Tdong" (TUTTIKA NAEKTPIKA Tpopodoaia KTipiwv) kal 6xI 010 dikTuo "péong Tdong" (oTo OTToIO
ouvdéovTal Ta peydAa nAiakd trapka). H diadikaoia évapgng Asitoupyiag kal yia Toug dUo
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auToug TUTTOUG CUCTNUATWY gival TTapdpold, aAAd UTTapXouV ETTIONG €IOIKEG ATTAITACEIS VIO TA
NAIOKG TTapKa.

MdOnua 2.1 EykatdoTaon NAEKTPIKWY @WTOROATAIKWY EEAPTNHATWYV

To ouvoAiké pabnoiakd atroTéAeapa eival va €ioTe o€ B€on va eykaBIOTATE Ta NAEKTPIKA
e€apTANATA TWV NAIOKWY QWTOROATAIKWY CUCTAUATWY.

EmiokétTnon Twv @WTOROATAIKWY OCUCTNHATWY

Y1rapxouv U0 YEVIKEG KATNYOPIEG @WTOROATAIKWY cucTnudaTwy: P/B cuoTAuaTta eKTOG SIKTUOU
ka1 ®/B cuoTtripata ouvdedepéva oTo SIKTUO.

Off-grid PV System Grid-connected PV System

Electrical load

Solar cell

L
ﬂi’

I Solar module

Electric grid

Grid-connection point

Inverter Export meter

SNl
S

Battery Charge Controller Inverter

© www.renac.de

>xnua 1. Emokomnaon ewroBoATaikwy ouoTnudtwy eKTO¢ OIKTUOU (apIaTepd) Kai ouvoedeEvwy oTo OikTUO (S€£I).

2xAua 1 Tapoucidlel opiopéva atrd Ta BACIKA OTOIXEIQ TOOO TWV CUCTNHATWY €KTOG BIKTUOU
G600 Kal TwV CUCTNUATWY TTOU OUVOEOVTal JE TO OIKTUO.

PwToLOATAIKG oUOTAUATA EKTOG BIKTUOU

Ta @wToBOATAIKG cUCTAPATA EKTOG SIKTUOU, YWWOTA KAl WG auToévoua @wTOROATAIKA
ouoTAuata, dev cival cuvdedepéva Pe To OIKTUO NAEKTPIKAG evépyelag. H TTapayduevn
NAEKTPIKA EVEPYEIA KATAVOAWVETAI ETTITOTTOU ) TTOAU KOVTA OTO onueio 6tTou TTapayetal. Ta
OuOoTAMATA EKTOG OIKTUOU €VOWMATWVOUV OUVABWG atmoBrikeuon JTTATAPIWY, WOTE VA
TTaPEXETAI NAEKTPIKA evEépyEla akOun Kal 0tav o NAIoG dev AQUTTEl - T NAIOKA CuCoTAMATO
AvtAnong vepoU atroteAoUv onuavTikh eaipeon o€ autd. Ta ouoThuaTa €KTOG OIKTUOU
ouvavTwvTal ouvABwg o€ ToTToBeCieg OTTOU dev UTTAPYXEI OIABECINO OIKTUO NAEKTPIKAG
EVEPYEING. 2T0 ZXAMA 1 — aploTEPA O QWTORBOATAIKEG PHOVADEG OUVOEOVTAI UE Evav EAEYKTH
POPTIONG O OTTOI0G PUBWICEI TN GOPTION KAI TNV EKPOPTION TWV PTTATAPIWY. TPOoPodoTEiTal HOVO
pe ouvexég (DC) pevupa. MoAAG amd autd Ta cuoTAuata OIaBETouV ETTIONG METATPOTIEIG
(ouvdedepévoug atreuBeiag OTIG uTTaTAPIES) TTOU TTaPEXOUV evaAAaaoopevn (AC) 1oxU.
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2xnua 2: Eva pikpd nAiaké oikiakd auatnua (apiatepd), éva ueydAo ewrtoBoATaikd auatnua eKTO¢ OIKTUOU O€ éva
ox0Agio aTo Ekouadop (kEvipo) kal évag NAIAKOS UETPNTAS OTABuEUONS kTS SIKTUOU aTnv Italia (6eéic).

Ta e€apTANOTA TOU GUOTAMATOG JIOPEPOUV ATTO TA CUCTAUATA TTOU CUVOEOVTAI GTO QIiKTUO Kal
TO HEYEBOG TNG ouaToIXiag cival cuvhBwG TTOAU HIKPATEPO, 18iWG YIA HIKPEG EQAPUOYEG EKTOG
OIKTUOU, OTTWG Ta NAIAKA OIKIGKA cuoTAHaTa (SHS).

Ta HIKpO- Kal HivI-dikTua cival Bacikd pIKpG SiKTua NAEKTPIKNAG EVEPYEIAG TTOU TTAPEXOUV
NAEKTPIKA EVEPYEIQ, YIO TTAPAdEIYUA, OE €va UIKPO vNnNOi 1] O éva ATTOUAKPUOMEVO KTIPIOKO
OuYKPOTNUa 1 Xwpid. O TTapwv 0dnyodg Ta KATAaTdooEl GTA CUOTAMATA EKTOG BIKTUOU. ZUvABwg
OI0BETOUV £QEDPIKEG TTNYEG EVEPYEIQG, OUVHBWG pIa yevvATpIa vTiCeA. Opiopéva peyoaAuTepa
OUCTAMOTA WIKPO- Kal Hivi-OIkTUou dev dlaBéTouv atmmobnikeuon uptratapiwy (BA. pabnoiakn
evoTtnTa 1 yIa TTEPITOOTEPEG TTANPOPOPIES).

PwToBoOATAIKA cuoThuaTa cuvdedepéva oTo dIKTUO

Ta ouvdedeuéva Pe To BIKTUO auaTAMATA BIOXETEUOUV NAEKTPIKN EVEPYEIQ OTA £OVIKA dikTua
NAEKTPIKAG EVEPYEIAG, ATTO OTTOU péel o€ dlagopa onueia katavalwong. MNMoAANG ouoTAuaTa
Olapopwv heyeBWV TTapAyouv NAEKTPIKA evépyela o€ dIAQopa onueia o€ £va KEVTPIKO JiKTUO
NAEKTPIKAG EVEPYEING. Ta ouvdedepéva 0TO BIKTUO PWTOROATAIKA CUCTAUATA XWPICovTal YEVIKA
o€ OUO0 KATNYOPIES - TO KATAVERNUEVA GWTOROATAIKA CUCTAPATA KaI TO KEVTPIKA QWTOBOATAIKA
oucoTAuaTa.

1. Karaveunuéva owrtoBoAraikG cuarnuara

Ta kaTaveunuéva CUCTANATA PTTOPOUV VA KATNYOPIOTToINBoUV €iTE 0€ OIKIQKA CUOTAUATA EiTE
0€ OUCTAMATO O€ EUTTOPIKA KTipIa 1} aypOKTHHOTA TTOU ouvdéovTal Pe To OIKTUO dIaVOUNG
XOUNANG Tdong. Ta OIKIGKA OUOTAPATA €ival PIKPA CUCTAPOTO O€ OTEYEG TTOU TTAPAYOUvV
NAEKTPIKA evépyela yia IDIWTIKA KaTtavdAwaon kKai/fp yia TTWANon oTnv €TAIpEia TTAPOXNS
NAEKTPIKNG evépyelag (BAETTE paBnoiakr evotnta 1).

2. Kevrpikd pwroBoAraika cuornuara

MvwoTd Kal wg NAIaKA TTApKa 1 NAIOKA TTAPKa A @WTOBOATAIKA CUCTAPATA KOIVAG WOEAEIAG.
TétoIEC €YKATAOTACEIS ATTO CUCTOIXIEG MEYAANG KAIMOKAG TTOU TOTTOBETOUVTAI OTO £DAPOG
MTTOpPOUV va KataAauBAavouv PeYAAEG EKTACEIG YNG Kal va TPOPodoToUV atreubeiag 1o SikTuo
NAEKTPIKAG evépyelag.  H dlaudpewon autwy TwV EYKATAOTACEWV Eival TTEPICOOTEPO
OUYKPIOIUN WE TIG CUMPBATIKEG JOVADEG TTAPAYWYAS NAEKTPIKNG EVEPYEIAG. ZUvOEovTal o€ dikTua

HeTaQopag péang f UYPnAng Tdong.

10
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MeTaTtpoTreig cuvdedepévol oTo dikTUO

2¢ OAa Ta CUCTAMATA TTOU CUVOEOVTAI OTO BIKTUO, N PWTOROATAIKA CUCTOIXiO CUVOEETAI UE Evav
METATPOTTEN, O OTTOIOG METATPETTEI TO oUVEXEG pelpa (DC) oe evalaoodpevo peupa (AC). H
€€000G TOU PETATPOTTED CUVOELETAI O€ VAV PETPNTH TTOU KATAYPA@El TNV TTOCOTNTA EVEPYEIOG
TTOU TPOYOOOTEITAI OTO BIKTUO.

ATTOQO0TIKOTNTA PETATPOTTE

H oTiypiaia amrdédoon evog HETATPOTTEN CUVOEDENEVOU OTO BIKTUO OPICETAI WG EENG:
otTou
n €ivai n ammodoTikOTNTa [%0]

Pac out Pac out €ival n 10x0G €E6dOU QT TOV
Ppcin ueTaTpoTTéa [W]

Poc in €ival n 10x0¢ €106d0ou atmd TN
pwToRoATaIKY ouaTolxia [W].

H atrédoon otroloudATTOTE PETATPOTTEA Ba PETABAAAETAI KOTA TN SIGPKEIQ TG NUEPAG, KABWG
aAAdlouv Ta emireda akTivoBoAiag kai n Bepuokpaaia kar Adyw TnG CUMTTEPIPOPAS TOU OF
MEPIKO @opTio. Q¢ ek TOUTOU, YIa va gival duvath n akpiBéoTtepn agloAdynon Tng atmédoaong,
é€xouv dnuioupynBei TTpOTUTTA/OPICHOI aTTdd00NG TTOU AdPBAvVOoUV UTTOWN TN CUPTTEPIPOPE TWV
METATPOTTEWYV O€ PEPIKO POPTIO KABWGS Kal TIG KAIUATIKES TUVONKEG.

To eupwTaikd TTPOTUTTO ATTOd00NGS (NEUrRo) TOU Kolvou Kévipou Epeuvwv Baacifetal oTo
KAipa TnG Ispra otnv ITaAia (Zxnpa 3 - apiotepd). Ekppdadetal ammd Tov akdAouBo TUTTO::

Neuro = 0.03 * Mg, + 0.06 * Myg9, + 0.13 * N300, + 0.1 * N300, + 0.48 * M50, + 0.2 * M1900,

O opiopdg AapBaver utrdwn TIG ATTOdOCEIG TOU PETATPOTTEN OTO 5%, 10%, 20%, 30%, 50% Kkai
100% Tng ovopaoTIKAG I0XU0G. AUTEG o1 atmoddoelg oTaBuifovral avaloya PE TN ouxvoTnTa
EMPAVIONG TWV AVTIOTOIXWVY ouvBNKWwY akTivoBoAiag. INa mapddeiyua, yia 10 48% Tou Xpdvou
AgIToupyiag Toug, Ta QWTOROATAIKA CUCTAUATA TTAPEXOUV TO AUIOU TNG OVOMPAOCTIKAG TOUG
10XU0G (50%)- n Asitoupyia otnv ovopaoTiKr 10XU (100%) Bswpeital 611 cuufaivel Jovo OTO
20% TOU XpobVou.

Euro Eta inverter efficiency definition CEC inverter efficiency definition

n=98%

100% n=95,8% 100%

1=95,4% 1=95%

50% 48% 50%

Efficiency in %
Efficiency in %

21%

20% 8 3

§ 12% H

ﬁ‘ 2 o 5% I 5% §
° o A i

P10 Ps Pyg P2 P3o Pso Ps P100

Relative inverter power P / Pnom Relative inverter power P / Pnom

www.renac.de

0%
Ps Py P20 P3o Pso
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2xnua 3: O eupwtmdik0¢ opiouds amrédoons Tou ueTarporréa (apiotepd). O opiouods amédoons LETATPOTTER OTNV

KaAipopvia (6eéia).

O opiopdg TG atrdédoong Tng KaAipdpviag (NCEC) AapBdavel uttown SIa@opeTIKA onueia
AeIToupyiag pgepIKOU QopTiou Kal gival TTIPOCAPHOCHEVOGS O0TO KAIpa TNG KaAipdpviag (ZxAua 3 -
0¢e€1d), To otroio gival o nAIGAoucTo atd O,TI 0TV ITaAIA:

Ncec = 0.04 * Mo, + 0.05 * Npg9, + 0.12 N300, + 0.21 * M50, + 0.53 * N7509, + 0.05 * M19094

EkT1ég atrd tTnv €icodo 1oxUo¢ DC, n amrédoon Tou PETATPOTIED ETTNPEACETAI ETTIONG ATTO TNV
Tdon DC.

AeIToupyia PETATPOTTEQ

‘Evag METATPOTTEAG METOTPETTEI TNV 10XU OUVEXOUG pPeUMATOC O eVAANQOOOPEVO pelua
peTaBdAAovTag Tnv Téon €10600uU cuveXOUG PEUPATOG WE HIa TTPpoKaBopIopévn akoAouBia.

t | S1 S2 S3 | S4 Vac
S, S Voo 1| on on | +Vpc
l 0 2 on | on -Vbec
T e ! 3| on on 0
s, \ S, \ Ve 4 on on 0

2xnua 4: Merarporréag mAnpoug yépupag (N yépupag H).

To TUAUA TOU PETATPOTTER TTOU EVOWMHOATWVEI TOUG DIOKOTITEG AVOPEPETAI WG YEQUPA A YEQUPA
I0XU0G. To didypaupa deixvel Evav PeTaTpoTTéa TTANPoUS YEQUPOG (1] yépupag H) pe TEooepig
OIAKOTITEG (ZXNMa 4). O1 YeETATPOTTEIG TTARPOUG YEQUPAG XPNOIUOTTOIOUVTAl O PWTOROATAIKES
EQPAPUOYEG. YTTAPXOUV €TTIONG METOTPOTIEIS MIONG YEQUPOG TTOU EVOWMHATWVOUV POVo dU0
O1akéTTITEG. OTav o1 dIoKOTITEG S1 Kal S4 gival ouyXpoVvIOPEVA KAEIOTOI (evepyOTTOINUEVOL), N
Tadon otnv €¢odo civalr +VDC. Otav o1 dIakoTrTeg S2 kal S3 gival ouyXpoviopéva KAEIOTOI, N
Tdon €€6dou gival avtiotpoen (-VDC). AuTA gival n Bacikn apxr EVOG HETATPOTTEN: OI DIAKOTITEG
eAEyXOVTal yIa va TTAPAYOUV PIO TETPAYWVIKH Kupatopop®ry evoAlacoduevou (AC) pelpaTog
atod pia €icodo ouvexous (DC) peupatog. Kai ol duo diakotrteg S1 kal S2 (1 S3 kai S4) dev
MTTOPOUV VA €ival TAUTOXPOVA EVEPYOTTOINUEVOI, KOBWGS auTO CUVETTAYETAI BPAXUKUKAWUA TNG
TTNYNG OUVEXOUG PEeUMATOG. YTTAPXOUV TEOOEPIG KOBOPIOPEVEG Kal Mia atmmpoodidépioTn
KatdoTaon. TNV ampocdiopIioTn KaTdoTacon, OAol o SIOKATITES Eival AVOIKTOI.

Alapépewon eupoug TTaApou (PWM)

H KaTaAANAGTNTA TWV PETATPOTTEWYV TTOU TTAPEXOUV TETPAYWVIKO KUPA eVOAAACCOUEVNG TAONG
TTEPIOPICETAI O€ QOPTIa avTioTaong PE XANNAEG OTTAITACEIS OGOV a@Oopd TNV TTOIOTNTA I0XUOG,
OTTWG Ol AQUTTTAPEG TTUPOKTWOEWG. A TOUG PETATPOTIEIG TTOU TPOPOdOTOUV TO JIKTUO I
TPOPOSOTOUV EQAPUOYEG eVOAAOOOOUEVOU peUATOS €KTOG OIKTUOU, gival atmmapaitnto €va
NMITOVOEIOEG KUMA TAONG Kal peUUaTOG. H dilapdpewan e0poug (TTAGToug) TrTaApwy (PWM) givai
MIO TEXVIKH TTOU TTOpAyel opBoywvia TTAAUIKA KUPOTa TTOAU PIKPAG SIAPKEIOG, TWV OTToIWV N
pMéon TAon oupTTeEPIQEPETAl TTAPOUOIa WE éva NUITOVOEISEG KUPA. To onuavTikOTEPO
TTAEOVEKTNHA TNG PWM €gival OT1 o1 aTTWAEIEG I0XUO0G OTIG BIATALEIG HETAYWYNAGS Eival XAUNAEG.
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A 0
21N dIaPopYwaon TTAATOUG NUITOVOEIBOUG TTAAUOU, £VOG CUYKPITAG CUYKPIVEL TIG TACEIG VOGS
ONPATOG UWNANG ouxvoTnTag (PEPOV OANA) hE éva ONua avagopdcs (yia @wTOROATAIKA TTou
ouvdéovTal he To SikTuOo, auTr) Ba ATAv N Tadon Tou dIKTUOU).

O1 JIaKOTITEG eAEyxovTal ATTO OUYKPITEG: €AV TO ONPa avagopds cival uwnAdtepo atrd TO
TPIYWVIKO Cra, O GUYKPITHG KAEIVEI cUuyXpOVIOPEVA TOug BIOKOTITEG S1 Kal S4, TTapdyovTag
BeTIKN TAoN oTNV £€60d0. 'Evag deUTEPOG CUYKPITAG XPNOIMOTTIOIET éva AVECTPAUMEVO TPIYWVIKG
onNua, dIAKOTITEl TOUG BIOKATITEG S2 Kal S3 Kal TTapdyel apvnTikA Tadon otnv €60do. O1 TTaApoi
TTou TTapdayovTal atré Toug S1 kal S4 oxnuatiCouv To BETIKG PICO TOU NUITOVOEIBOUG O UATOG,
EVW ol S2 kal S3 oxnuaTti¢ouv T0 ApvNTIKO WICO.

Carrier signal

0 0,bs b1 0,15 0.2 p2s X 0.3 04 oS ps m Reference signal

. Voltage

on
off

2xnua 5: Apxn Asitoupyiag Twv LETATPOTTEWV UE dlaudpewaon eupous TaAuwy (PWM) cuvdedeuévwy aro SIiKTUO.

2xAMa 5 arreikovi¢el pioh mepiodo NG oUYKPIoNS TWV dU0 onudTwy KaBwg Kal To TTPOKUTITOV
onua e€600u, TOU OTTOIOU O HECOG OPOG CUNTTEPIPEPETAI TTAPOUOIO JE VA NUITOVOEIDEG KUA.
Na AGyoug aTTeIKOVIoNG, TO QEPOV CNHA €XEI ONUAVTIKA XAUNAGTEPN oUXVOTNTA OTTO O,TI TNV
TTPAYMATIKOTATA.

To @pépov orjua gival ouvnBwg oAua TPIYWVIKAG HOPPNG JeE ouxvoTnTa petagu 10 kar 100 kHz,
ehayioToTrolvTag pn €mBuuntéc emodpdoelig 6mwg B6pufol, pelPaTa KUPATIOPOU Kal
OPMOVIKEG TTAPAMOPPWOEIS. AUO TTOPAUETPOI TTEPIYPAPOUV TNV TEXVIK PWM: o &€ikTng
lIauOPPWONG My Kal 0 OEIKTNG DIAUOPPWONG CUXVOTNTAG M.

O beiktng Stapodpdwong m, gival o Adyog Twv
MAATWV TwV SU0 oNUATWV:

_ Vreference signal

a
Vcarrier signal

O beiktne Slapopdpwong kabopilel to MAATOC
TOU onpartog e€6dou.

O belktng Slapopdwang cuxvotntog mr ivat o
AOYOG TWV GUXVOTATWY TwV U0 GNUATWV:

fcarrier signal
mf =
freference signal
‘Oco uyPnAodtepn elvatl n dEpouvca ouxvotnta,
TOOO TIEPLOCOTEPO N Kupotopopdr g€odou
polalel Ue To KABAPO NULITOVOELSEC KUMA TIOU
TapAyETaAL Ao to Siktuo.

MNa va Asitoupynoel e oUVTEAEDTH) I0XU0G SIOPOPETIKO aTTd 1 (dNAAdA O PETATPOTTEQG TTAPEXEI
depyo 10x0), T0 oAua PWM Trpétrel va uoTePEi 1 va TTponyeital oe oxéon Pe Tnv 1don Tou
OIKTUOU. H petatdmion @dong pubpietal pe TNV KABuoTéPnon TOu CAUATOG OTTO TOUG
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OUYKPITEG. OewpnTikd, eival duvath pia PeTatomon @dong petagu -180° kar +180°. ZTnv
TTPAEN, N ywvia TeplopideTal, KaBwg eueavideTal TTapaudp@waon o€ UWPNAEG ywvieg @dong.

EmmAéov, yia va eivar duvari n dlaxeipion NG agpyou 10xU0G, QTTAITEITAI avTiOTPOPn POoN
IoXUog amd AC oe DC. H evépyeia atmmd Tnv depyo 100 TTPETTEI va PTTOPED va péel JEow TNG
YEQUPOG 10XUOG Kal aTToBnNKEUETAI OTOV TTUKVWTH OUVEXOUG PEUNATOC TTPOTOU BIOXETEUBE €K
véou oTO BIiKTUO.

Me Tnv TTapoxr depyou 1I0XU0G, Ta WTOBOATAIKG cuoTAuaTta cival o€ Béon va puBuiouv Kal
va oTaBepoTrololv TNy Taon Tou BIKTUoU. Kabwg n por) depyou 1I0XU0G PEIWVEI TN JETAdOON
EvePYOU I0XUOG, Ba TTPETTEl va TTAPEXETAI TOTTIKA. KaTd OUVETTEIR, OTABEPOTTOIWVTAG THV TAON
Tou OIKTUOU TOTTIKA, O PWTOROATAIKOI PHETATPOTTEIC YTTOPOUV VA PEILOOUV TIG ATTAITACEIG VIO
TTPOCOETEC YPAMMES I0XUOG.

METATPOTTEIG PE KAl XWPIG METACXNMATIOTEG

O1 peTaTpOTTEIG UTTOPOUV VA EVOWHATWYOUV JETAOXNMOTIOTEG 1 VA €ival XWPIG HETAOXNKATIOTH.
H kUpia diagopd cival 6Tl 01 JETAOXNMATIOTEG TTAPEXOUV YOABAVIKF aTTOPOvVWaOn METAEU Tou
OIKTUOU KOIVAG WQEAEIAS Kal TG PWTOROATAIKNAG cuoToiXiag. QOTO00, Ol YETAOXNUATIOTEG
TTPOKAAOUV ATTWAEIEG £WG KAl 2% Kal dIaBETOUV UETAAAIKO TTUPHVa Kal TTPOCBETEG TTEPIENIGEIG.
O1 JETATPOTIEIC XWPIC WETAOXNMATIOTH €Xouv uwnAoTeEPn amodoon, eivar katd 50-70%
MIKPOTEPOI KAl pBNVOTEPOI OTNV TTAPAYWYT).

54\ 3
[ S—

N |

2xhua 6 : Merarporréac Baciouévog O€ UETAOXNUATIOTH (QPIOTELA) Kal UETATPOTTEQS XWPIC ueTaoxnuanoTn-o&éia
(rorroAoyia H4).

2170 ZXAMO 6 - aploTepd, UTTAPXEl YOABaviKA ammopovwon HETALU NG QWTOROATAIKAG
OuGTOoIXiag Kal Tou BIKTUOU. AIGQOPETIKEG DIGUOPPWOEIG KUKAWUATWY YEQUPAG VIO XOUNAN Kal
upnAn  ouxvotnta. Aegid  OTov  PETATPOTTED  XWPIG METAOXNMATIOTH), O&v  UTTAPXEI
METAOXNMOTIOTAG, OEV UTTAPYXOUV ATTWAEIEG OTAV TTAEUPA TOU PETACKNMATIOTH (KaTd H€co 6po
2%), HiIkpOTEPO BAPOG, PONVOTEPO. Agv UTTAPXEI YOABAVIKI ATTONOVWON, OV gival KATAAANAOG
yia TNV TEXvoAoyia QwTORBOATAIKWY POVAdWYVY HE BAcn To AETITO UMPEVIO Kal TNV TEXVOAoyia
QWTOROATAIKWY povAadwy pe oTtioBia eTagr) c-Si.

Edv dev ummdpyel pETaoXNUATIOTAG, N @WTOROATAIKr) cuoToIxia TTPETTEl va gival e Béon va
TTapEXEl TAON onuavTiKG uwnAéTepn atmd TNV Taon aixuAg Tou SIKTUOU KOIVAG WQEAEIAG, €iTe
atreuBeiag atrd TN wTOROATAIKA cucTOoIXia €iTE HECW peTaTPOTTEWY DC/DC (TTOU GUVETTAYETOI
atTwAEIEG). O1 KEVTPIKOI PETATPOTIEIG PTTOPEl va dIaBéTouv, aAAd ouvrBwg dev diaBETouv
METOOXNMOTIOTEG.

Agv uttdpyel dladpouny aywyng ouvexoug peUPaTOg atrd To €va TTPwTeUoV TUAIyPa evog
METAOXNMOTIOTH 0TO euTEPEUOV TUAIYUA - QUTO ava@EpETal wg yaABaviki amoudvwaon.

Opiopéveg TEXVOAOYIEG QWTOROATAIKWY HOVAdWY, OTTWG O1 TEXVOAOYIEG QWTOBOATAIKWY
MOVAdwY PE BAon TO AETTTO UPEVIO Kal Ol TEXVOAOYIEG PWTOROATAIKWY povadwy pe oTricBia
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ema@n (back-contact) pe Baon 1o ¢-Si, amaiTouv YoOABAVIKr ATTOUOVWOn, ETTOMEVWG Bev gival
KATAAANAEG IO UETATPOTIEIG XWPIG HETAOXNUATIOTH (avaTPELTE OTA QUAAD DEDOUEVWV KAl TOUG
Kw&IKOUG).

Xwpi¢ yoABavIKA a1TOPOVWON, ATTAITEITAI MIO CUOKEUR TTPOCTOCIaG atmod peUPa OQAAUATOG
(RCD) - mmou oT1ig HIMA ovoudletal S1aKOTITNG peUpaTog opaApaTog yeiwong (GFI) - otnv
TTAeUPA evaAhaocoopevou pelpaTog. Mavra va oupBouleleoTe TNV €BvIKA. KwdIKEG ouxva
EXOUV IDIAITEPES ATTAITHOEIG OXETIKA PE TN XPAON LETATPOTTEWV XWPIG HETAOXNHATIOTH.

Ta ewToPBoATAIKA e€apTApaTa AETTTOU UHEVIOU £xOUV BIAQOPETIKA XAPAKTNPIOTIKA Tdong atmo
Ta QWTOROATAIKA e€apTApATa TTUPITIOU. OI JETATPOTTEIG YIO HOVADEG AETTTOU UNEVIOU TTPETTEI VA
EXOUV PEYOAUTEPO €UPOG TAONG €106d0U - N dlagopd peTagl Voc kal Vmpp civar peyaAdTepn.
AUTO o@eileTal OoTO yeyovog OTI, 0 oUYKPION ME Ta QWTOROATAIKG oToIXEia C-Si, Ta gToIXEIO
AETTTOU upgviou TTAPAYOUV PIKPOTEPA PEUUATA KAl UYNAOTEPES TACEIG.

Katd Toug TTpwToug WAVES AsIToupyidag, n atrddoon TwV OTOIXEIWY AETTTOU UMEVIOU PEIWVETAI
otadiokd katd 10% €wg 30% AOyw Tou @aivouévou Stabler-Wronski. Auté TTpétrel va
AauBaverar uttéwn KAta TNV €1MAOYR EVOG HETATPOTTEQ.

IMOAAEG OvVADEG AETTTOU UMEVIOU ATTAITOUV UETATPOTIEIC ME METAOXNMATIOTEG 1] METATPOTTEIC
XWPIG JeTaoXNUATIOTA ME apvnTIKA yeiwon/yeiwon. O Adyog gival 0TI To OTpwWHa dlapavoug
aywyigou o&eidiou (TCO) utropei va diaBpwBei dTav xpnaigoTroisital akatdAAnAn diaudpewan
Tou peTaTpotréd. To oTpwua TCO eival éva dlagavég oTPWHA PETAEU TOU YUOQAIOU Kal Tou
OTPWHATOG PWTONAEKTPIKAG METATPOTTHG TWV HOVADdWY AETTTOU UpEViou (N akTivoBoAia TTepvdel
péoa atmd 1o TCO) Kkal gival aywylho. Agev EVOWHATWYOUV OAEG O JOVADEG AETITWV UMEVIWY
oTpwpata TCO. 'Evag Adyog yia 1 didBpwon tou TCO gival n uypacia oTn PHovada- £vag
AAAOG AOYOG gival n akatdAANAn yeiwaon. Me Tov apvnTikd TTOAO TNG PWTOROATAIKAG CUCTOIXIAG
YEIWPEVO, dnuIoupyeiTal éva NAEKTPIKO TTedio TTou attwBei Ta BeTIKA @opTiIopéva 16vTa (Na+)
TTOU TTEPIEXOVTAlI OTO YUQAI, atmmoTtpémrovTag €101 T diaBpwon. H didBpwon TCO egival un
avaoTpéWiun Kal TTPoKAAEi 0To TCO pia "yaAokTwdn" ENEAVION KAl PEIWVEI TNV aywyiuoTnTa
Tou. Katd ocuvérreia, n didBpwon TCO armroTelei kivduvo péviung peiwong TG 10XU0G TNG
povadag.

‘Eva mmpooBeTo NTNUa gival OTI PHETAEU TNG QWTOROATAIKAG CUOTOIXIOG KOl TOU YEIWPEVOU
TTAQICIOU UTTOPEl va EUQAVIOTEN IO XWPENTIKOTNTA: Ol idIEG Ol POVAdEG gival NAEKTPIKG
QPOPTIOUEVEG KAI N XWPNTIKOTNTA QUEAVETAI PE TNV AUENON TNG ETTIPAVEING TWV JOVAdWY Kail TN
peiwon NG amméoTaong PETAEU TWV HovAdwyV Kal Tou TTAaiciou. KaBuwg o1 JETATPOTTEIS XWpPig
METAOXNMOTIOTH OEV ATTOPOVWVOUV TNV TTAEUPA ouveEXOUG Kal eVOAAAOCOUEVOU PEUPATOG, TO
XWPNTIKO PEUPO PTTOPEI VO EKQPOPTIOTEI JECW TOU UETATPOTTEN KAl TwWV CUVOECEWV YEIWONG.
21NV TAeupd DC, 0 apvnTikdG TTOAOG TOU KUKAWMATOG UTTOPEI VO XPEIOOTE VA YEIWDOEI.

NAOYyw auTwyv Twv BepdTwy, gival 1I81IaiTEpa onUAvTIKG va CUPPBOUAEUEDTE Ta QUAAG SedOoPEVV
KOl TIG OOnyieg €yKOTAOTOONG, KABWG KAl TOUG OXETIKOUG KWOIKEG. Ol KATOOKEUAOTEG
METATPOTTEWV TTAPEXOUV CUXVA TTEPAITEPW TTANPOPOPIES KAl UTTOPOUV VA KAVOUV CUCTACEIG.

2UMUOPPWON KE TO BIKTUO TOU PETATPOTTEA

O1 TTePIO0OTEPEG XWPEG ME QVETTTUYMEVN QWTOROATAIKN Blounyavia diabétouv katdAoyo
ETTIONUA EYKEKPIMEVWV PETATPOTTEWV TTOU UTTOPOUV va ouvdeBoUV 0To dikTuo. OI ETTIXEIPAOEIG
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KOIVIG WQEAEIaG €XOUV €TTIONG TIG OIKEG TOUG aTTAITACEIG. 'ETOI, yia PIKPOTEPO CUCTAUATA, N
€MAOYH €vOG cupBaTou peTaTpotréa Ba gival ouviBwg apkeTd atrAn. QoTOo0, yia eyaAUuTepa
oucThAPaTa Kal NAIaKA TTapKa, Ba Tpétrel va ¢nNTndei n yvwun Tou diaxelipioT Tou SIKTUOU Kal
va An@Bei éykpion.

2€ YEVIKEG YPAUMEG, 600V apopd To OA0 Bépa TNG aAAnAeTTidpaong/avTioToixiong dikTuou/d/B
OUCTHPOTOG KOl TTPOKEIMEVOU va OIQCQOAICTEI N TEXVIKA QOQAAAG, XWPIG dlaTapaxeg Kal
UTTOOTNPIKTIKI TTPOG TO BikTUO AgiToupyia Twv /B cuoTnudTtwy, TpETmel va An@Bolv uttoyn 1a
akoAouba:

e HikavotnTa @6pTwong Tou £€OTTANICHOU TOU BIKTUOU KOIVIG WPEAEING:

o Eivar To TuAua tou diIkTUOU Ot Béon va aTroppPOPrael TNV NAEKTPIKY 10XU Tou

QWTOROATAIKOU oUCTAUATOG avd TTAca OTIYUNA;
o MeTtaBoAég TnG Tdong oTo BIKTUO:

o Eivai n yetaBoAn 1ng Tédong TTou TTPOKAAEITal aTTd TO WTOROATAIKO CUCTNHA EVTOG
KaBopIguévwy opiwv;

o [wg uTTopEi va TTEPIOPIOTEI;

o [MBavég diatapaxEg Tou SIKTUOU TTOU TTPOKaAOUVTal atrd To @WTOROATAIKO cUoTNUA:

o T €idoug diatapaxég Ba uropoloe va TTpokaAéoel Eva OB ouoTtnua;

o [oia gival Ta ammrodekTd OpIq;

e H ouptrepipopd Tou OB cucTAPATOG O€ TTEPITITWON dIATAPAXWY TOU BIKTUOU:

o Ed&v ummdpéel diatapaxr Tou SIKTUOU, TTOIO XOPOKTNPIOTIKA QUTOUATOU Kal EVEPYOU
eAéyxou O100étel To @B ouoTnua TTou PTTopouV va utrooTnpifouv 1o SiKTUO 1 va
QTTOTPEWOUV TTEPAITEPW dUOMEVEIC eMMTWOEIS; (H 1KavoTnTa €vog PETATPOTTED VA
TTAPEXEI AEPYO 10XV gival TTIONG ONUAVTIKO KPITAPIO).

H a&ioAdéynon 1ng ouvdeoiydTNTag KAl TNG oupuBaTtétnTag £vog @WTOBOATAIKOU CUOTAUATOG
(18iw¢ TWV peyaAUTEPWYV) PE Eva BIKTUO NAEKTPIKAG evépyelag e€apTdtal o€ peydAo Badud amd
Tn dIGTALN, TNV KATACTAON KOl TA XOPAKTNEIOTIKA TOU AVTIOTOIXOU TURHOTOG Tou IKTUOU OTO
oT1Toi0 gykaBioTaTal To ouoTnua. E¢aptdral etmiong atmd tn SiIdTagn Kai TN XwpenTikoTNTa KaBwg
Kal aTTd TIG NAEKTPIKEG TTAPAPETPOUG TOU iBIOU TOU QWTOROATAIKOU CUCTAUATOG.

Q¢ ek TOUTOU, Ogv eival duvarh pia Yevikip ONAWON OXETIKA HPE Tn OUVOECINOTNTA KOl TN
ouppaTtotTNTa TWV EWTOROATAIKWY CUCTNUATWY. H ouvdeaiudTnTa KAl N oUPBATOTNTA TTPETTE
va agloAoyouvTal EEXwPIoTA aTrd TOUg TOTTIKOUG DIaXEIPIOTEG DIKTUOU.

Mia KaAfl ava@opd OXETIKA PE aUTA Ta BEpaTa, yia PeydAa KevipiKd CUCTAPATA, €ival n
Iepuavikn texvikn odnyia: 2Tabuoi mapaywyng mou ouvoéovral o1o OIKTUO UEONS TAoNC.

TNV TTEPITITWON MIKPOTEPWYV OIKIOKWY PWTOROATAIKWY CUOTNHATWY, O QOPEAG EKUETAAAEUONG
TIPETTEI OUVHBWG VO TTPOCKOMIOEI TO AEYOUEVO "TTIOTOTTOINTIKO HOVASAG" yIO TOV JETOTPOTTEQ.
AUTO TTIOTOTTOIET OTI O HETATPOTTEAG CUMMUOPPWVETAI JE TOV KWOIKA OIKTUOU. 2TIG TTEPIOCOTEPES
TTEPITITWOEIG €ival atmiBavo va apvnBei o dlaxeIpIoTAG SIKTUOU TN oUVOEDN OTO BIKTUO TETOIWV
METATPOTTEWV.

MPATUTIA VIO JETATPOTTEIC OUVOEDENEVOUG OTO DIKTUO

ZnuavTikd TTpdTUTTa:

e Aoo@dAeia: IEC 62093, IEC 61730, DIN EN 50178, 2006/95/EG
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ZUMPOp@waon e To TAéyua: DIN EN 60146 1-1, DIN EN 60146 1-3
EMC (nAektpouayvntikr) cupBaroTtnta) 2004/108/EG
AtrodoTikétnTa: IEC 61683

®UANO Ocdopévwy: DIN EN 50524.

AlaoTao10AOyNON 10XU0G UETATPOTTEN O€ OUOTOIXIA

O perarpoTtréag Ba TTpéTrel va SlaoTaoIOAOYEITAI KATA TPOTTO TTOU VA ETTITPETTEI OTOV JETATPOTTEA
va Aeitoupyei pe BEATIOTN GUVOAIKK aTTddOoOT.

O "ouvteAeoTAG dlaoTacgioAdynong” kai o "Adyog 10xU0g", avagépeTtal aTn diapopd HETAEU TNG
QWTOROATAIKNAG 10XU0G aixpng (Wp) Kal TNG OVOUACTIKAG I0XU0G (N WEYIOTN 10XUG £€6d0u AC)
evog petarpotréa. H dlaotacioAdéynon TnG 10XU0G TOU UETATPOTTEA OEIpAG TTEPIAAUPBAVE TN
AMuwn améeaong OXETIKA HE Tov AOyo 10XU0G METAEU TnNG OVOMOOTIKNAG 10XUOG TNG
PWTOROATAIKNAG OUCTOIXIOG KOl TOU HETATPOTTEA. 2UVABWG, N OVOUAOTIKA 10XUG TG
QWTOROATAIKNAG cuaTolxiag eivalr upnAdTePN a1t TNV OVOUAOCTIKA 1I0XU Tou peTaTpoTréa. ‘Evag
aTtrd Toug KUpIoug Adyoug yia Tnv "uttepdlacTacioAdynon” NG @wTOROATAIKAG CuaToIXiag o€
OX€0n ME TOV PETATPOTTEA gival n aAvTIOTABPION Twv amwAsiwyv BepudtnTag. 'H, yia va 1o
Béooupe pe dAa Adyia: dedopévou 6T N QwToROATAIKY cuaToIXia, 1I0iwg o€ BepUdTEPA KAIPATA,
povo oTravia 8a @Taoel oTnV TTAPN OVOUAOTIKA TNG 1I0XU, €ival duvatov va XpnolhoTroinosi
Evag PIKPOTEPOG, Apa PBNVOTEPOG, HETATPOTTENG.

‘Evag aAAog AGyog yia Tnv uttepdIacTacioAOyNon TG QWTOROATAIKNAG cuaToixiag eival To
yeyovog 0TI ol povadeg utroBabuiovTal e TNV TTApodo Tou Xpovou. Mia veoeyKaTEOTNUEVN
QWTOROATAIKN CuoToIXia PTTOPEI va TTapdyel, KATd TOV TTPWTO XPOVO AEIToupyiag tng, Mia
TTapPaywyr TTou a&loTrolel TEAEIA TNV KOPTTUAN ammédoong Tou WETATPOTTEQ- aAAd, 600
TTEPIOOOTEPO AEITOUPYEI TO QWTOBOATAIKO CoUCTNUA, TOOO Ba HEIWVETAI N TTAPAYWYR TNS
QPWTOROATOIKAG OUCTOIXIOG. TN OUVEXEID, O METOTPOTTEAG MTTOPEI OAO KAl OuXvOTEPA VO
Aeitoupyei oe Aiyétepo BEATIOTN KaTdoTaon (01 XapnAég eiopoég DC ptropei va odnyrioouv o€
XOUNAOGTEPN aATTOdOC0N TOU WPETATPOTIEQ, 10iwG Ot ouvlnkeg XaunAng akTivoBoAiag). Edav
KATTOIOG UTTEPUETPIOEI TIPOOEKTIKG TN @WTOROATAIK) ouCTOIXiA, €ival duvaTdv va avTioTabuioel
TOUAGXIOTOV €V PEPEI TRV ETTIOPACN TNG HEIWHEVNG £E0DOU TNG GWTOROATAIKAG CUCTOIXIAG OTNV
atmmédoon TOU PETATPOTTEQ.

EmimAéov, n uttepdiaoTacioAdynon NG ewToBoATaIKNAG cuaToixiag odnyei oTnv KatdoTtaon
KATA TNV OTTOi0 O PETOTPOTTEAG AEITOUPYEI OUXVOTEPO OTN MEYIOTN 10XU Tou. AuTd Onuaivel
emiong 0T n €6000G €vOG GWTOROATAIKOU OUCTANATOG WTTOPEI va gival o oTabepry 600
TTEPIOOOTEPO UTTEPDIACTACIONOYEITAI N PWTOROATAIKY) cuaToixia. Autd 1oxUel 18IaiTEpa o€
TTEPIOXEG OTTOU N aKTIVOPBOAIQ gival yeVIKG uwnAnf kal dev TTapouciddel peyaAeg Slokupavaoelg.

O1 KATOOKEUQOTEG PETATPOTTEWV TTAPEXOUV CUVHBWG HIa PEYIOTN OVOUOOTIKY 1I0XU DC (@ cos
¢ =1). Na mapddeiyua, yia Tov SMA Sunny Boy 1200 (ovouaoTik £€godog AC 1.200 W) civai
1.320 W. 21 Bépeia EupwTtrn, yia Tapddelyya, o HETATPOTTEIG TUTTIKA Ola0TACIOAOYoUvVTal
otnv trepioxn 100 - 80% Tng 10XU0G TNG WTOROATAIKAG cUCTOIXIAG.

H ammé@aaon yia tnv €mAoyr Tou yeTarpotréa Ba TTpETTel va BacideTal o€ TPEIG TTOPAYOVTEG:

1. KaptroAn amrdédoong Tou PETATPOTTEN: TTOCO PEIWVETAI N ATTOdO0N PETATPOTTAG KATA
TN METATOTTION TNG AEITOUPYiag TTPOG TO HEPIKS POPTIO;
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2. Katavopn Tng nAIdKAg akTIvOBoAiag: TToI0 €ival To €UpOg TNG QWTOROATAIKAG
TTAPAYWYNHGS Kal TTO00 ouxva Ba eugavidovtal oplopéveg ouvlnkes akTivoBoAiag; To
OeUTEPO PEPOG AUTAG TNG £PWTNONG KaBopilel TTOCO JUTTopEi va uttepdlaoTacioAoynOei
N WTOROATAIKA CUCTOIXIO KOl TTOCO CUXVA Ba TTEVEPYOTTOIEITAI O JETATPOTTENG.

3. ZuvTteAeoTég BeppoKpATiag TwV Hovadwy: N Bepuokpacia Twy Povadwy eTTnpeddel
TNV TAON KAl TNV I0XU ££600U TNG GWTOROATAIKNG CUCTOIXIOG.

TI ouuBaivel 6tav Evac UETATOOTTEAS UTTEQLPOPTWVETAI;

‘Evag METATPOTTEQG UTTEPQPOPTWVETAI OTAV, TT.X., £VAG UETATPOTTEAG TTOU £XEI OXEOIOOTE yIa va
emmegepyddeTal 2 kW atmod pia @uTtoBoATdikh cuaToixia TpogodorTeital pe 2,1 kW.

O1 uetatpotreic civalr yevikd oe B€on va AesitoupyoUv O€ KATAOTOON UTTEPPOPTWONG €AV
OlaBéTouv duvaTdTNTa TTEPIOPICHOU TNG I0XUOG, KATI TTOU IGYUEI yIa Ta TTEPICOOTEPA TTPOIOVTA
TNG ayopdgs. O TTEPIOPICHOS I0XUOG ONUaivel 0TI €vag HETATPOTTEAS ATTAG "KOBEI" TNV ETTITTAEOV
IOXU TTOU TTAPEXETAI ATTO TN CUCTOIXia €AEyXovTag TO peUpa. AUuTOd avagEPETal OUXVA WG
"WwaAidiopa". H TepIKOTTA TTPETTEI VA CUUBAIVEL yIa va TTPOCTATEUETAI O PHETATPOTTEAS ATTO TNV
utTEPBEpUavan. H TTepikoTTh Ogv €ival KATI TTOU PTTOPET va BAGWEI TOV HETATPOTTEN 1] VA LEIWOEI
TNV ammdédooH Tou.

O1 oxedlaoTéG TTPETTEl €TTIONG VA yvwpiouv Ta ¢NTAMATA TTOU PTTOPEI va TTPOKUYWOUV OE
TTEPITITWON NAEKTPIKWYV BAaBwv. MNa Tapddeiyua, eav ePPavioTei GQAAPaA xaunAng ouveeTng
avtiotaong (BpaxukUkAwpa) otnv TTAeupd DC TOU MPETATPOTTEQ PETOEU N YEIWMEVWY Kal
YEIWHPEVWY KUKAWUATWY, O HETATPOTTEAG TTPETTEI VA gival o€ B€on va avTéCel To PJéEyIoTo duvaTo
BpaxuKUKAwMQ TTOU TTAPEXEI N @WTOROATAIKA cuaToixia. Eav n wTtoBoATaikh cuoTolxia givai
UTTEPUEYEDNG, cival TOavo n IKaveTNTa BPAXUKUKAWUATOG TOU PETATPOTTEN VA PNV €ival o€
Béon va diaxelpioTel e AoPAAEIA TO PEYIOTO BUVATO PEUNA BPAXUKUKAWMATOG TTOU TTAPAYEI N
PwTOROATaIKN cuoToIXia. E@OooV OuwWG o1 TTAPAUETPOI QUTEG €ival yWWOTEG (TO PJEYIOTO pelua
BpaxukUukAwaong Twv PB ouoToiXiWv Kal N OVOPOOTIKA 10X0UG BpaxukUuKAwaong Tou
peTaTpoTTéa), €ival duvatov va An@Bei uTTdwn autd TO OEVAPIO KATA TO OXEDIAOUO €VOG
OUCTHHOTOG.

Ti ouuBaiver étav évag LETATPOTTEQS EXEl TTOAU uEydAo uéyeBog;

‘Evag petatpoTtréag mou £xel dlaoTaciohoynBei uttepBoAIKA peydhog Ba ekkivei apyd otnv apxn
NG NUEPAG, €TTEIdA N TTPWIVA NANIOQAVEIQ UTTOPET va PNV TTAPEXEI APKETH GWTOROATAIKN £€000
yla va KoAUyel To eUpog TAong €10000U (I0XUG KaTw@Aiou) Tou peTaTpoTTéa. EmimTAéov, o
METATPOTTEQG Ba oTAUATAOEI TN AEITOUpPYia TOU OXETIKA VWwPIg To Bpadu, étav 1o pelua Tou O/B
TTECEI KAl TTAAI KATW ATTO TO EUPOG PEUPATOG AEITOUPYIAG TOU UETATPOTTEQ.

Katd tn xeipepivh epiodo (UAVES PE XapNAOGTEPN NAIGKY aKTIVOBOAIQ), O JETOTPOTTEQG UTTOPET
VO PETOTPETTEI MOVO €va €AAXIOTO TNG €I0EPYXOMEVNG 10XU0G KaTA Tn didpkeia UTTEPBOAIKA
OMIXAWOOUG KOl CUVVEQIAOPEVNG NUEPOAG, ETTEIDN N OKTIVOBOAIO dev ETTAPKEI yia va TTAPAYEI
ApKETO pelpa. EmmAéov, 0 peTaTpotréas Ba Asitoupyei ouxvoTepa POVO UTTO PEPIKG QOopTio,
YEYovOG TTOU JEIWVEI TNV ATTOd0CN TOU PETATPOTTEQ.

lNapadeiyua: emiAoyn Tou apiBuoU TwV UETATPOTTEWY yia £va NAIQKO TTAPKO

2xedidleTal éva nAiakd mapko 20 MWp. H apxikf TTapadoxn civar 61 Ba eykaraotabouv 40
KEVTPIKOI PeTaTPOTIEIG 10XU0G 500 kKW. MNa évav peratporméa 500 kW autd Ba oruaive pia
PWTOROATAIKN cuaToIXia pe To akdAouBo eUpog 1I0XU0G: 80% (400 kWp) < PDC max /Pmpp stc
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< 120% (600 kWp). Autd onuaivel 61 oe kdBe petaTpotréa 500 kW ptropouv va ouvdeBouv
OIaQOPETIKEG BlapopPwaoelg povadwy petagl 400 kWp kai 600 kWp il va TpoTtrotroinBei o
apiBuég Twv petatpotréwy. MNa va kataAfouue otnv TeAIKA dlIaUOPPWON TOU CUCTHHOTOS
TIPETTEI VO DOKIJATOUNE BIAPOPES DIAUOPPWOEIG TWV JOVADdWY KOl TWV PETATPOTTEWV PEXPI VO
kataAnfouue oTn PEATIOTN OUVOAIKN dlauopewon, AauBdvoviag utméwn OAoug TOUug
TTapayovTes. MNa TTapddelyua, oTnV TTEPITITWON auTh, 34 HETATPOTTEIG UE OUVOAIK) OVOUOOTIK
IoOXU 17 MW Ba ptropoucav va €ival €TTAPKEIG yia TNV UAOTTOINON Tou @WTOROATAIKOU
ouoTAuarog Twv 20 MWp (118% @OpTIoN TwV ETTINEPOUG HETATPOTTEWV).

EmiAoyr peTatpotréwy yia nAIaKG TTapKa Kal HEYAAES QUWTORBOATAIKESC CUOTOIXIES
Tediou

Mia atrd TIC IO ONUAVTIKEG ATTOQACEIS €ival N €TTIAOYA TNG QIAOCOQIaG oXedlaoUoU Tou
METATPOTTEQ: PETATPOTTEIG OUCTOIXIAG 1 KEVTPIKOG(-0i) peTaTpoTTréag(-€ig). Aev ival duvaTdv va
000¢i évag cagng Kavovag yia TO TTOI0G TUTTOG PETATPOTTEQ TTPETTEN va €TTIAEYEl. H etmiAoyn Ba
€€apTnBei atmd Yo oeIpd TEXVIKWY OAAG KOl OIKOVOUIKWY EKTIMACEWV.

O akoAouBog Tivakag TrapEXEl HIa  €MOKOTINON Twv KUPIWY  TTAEOVEKTNUATWY  Kal
MEIOVEKTNUATWY TOOO TNG £VVOIOG TOU PETATPOTTEA XOPON G 600 Kal TOU KEVTPIKOU PETATPOTTEA.

ATTOKEVTPpWHEVO Kevtpikd (KevTpikog
(MeTOTPOTTEONG OUOTOIXIOG) METATPOTTENG)

2 UVIOTWHMEVO

MEyeBOG 1-1,000 kWp >= 500 kWp

OUOTANOTOG
EuéANikTog XaunAoTepn €I0IKA TIMN
OXEOIOONOG/ETTEKTOON TOU YwnAdtepn amrédoon
OUOTANOTOG (xapnASTEPN auToKaTAVAAWON,
Niy6tepn kaAwdiwaon DC / uynASTEPN aTTOBOTIKOTNTA)
AlyOTEPOI ATTAITOUMEVOI Tax0TeEPOG BUVANIKOG EAEYXOG
OIOKOTITEG EukoAOTEPN evnuépwon
ATTAOUOTEPN £PODIATTIKI) 2a@éaTepn pUBUIoN
XapnAbTePES aTTWAEIEG ATTAOUCTEPN ETTIKOIVWVIiQ

MAgovekTApaTa  avavTtioTolxiag (kabe TayxuTtepn Béon o€ Asitoupyia

MeiovekTrpaTa

METATPOTTEQG £XEI TA OIKA TOU
MPPT)

EukoAéTepn AsiToupyia kai
olaxeipion (avTikatdotaon
METATPOTTEQ)

XaunAdTtepn euttdBeia /
AydTEPOG XPOVOG BIOKOTTNG
AeiIToupyiag

YwnAotepn TIPNA

XapnAétepn ammédoon
IMoAUTTAOKN EyKATAOTACN TOU
OUCTHMOTOG

Xpeladetal peyaAuTtepn
UANIKOTEXVIKI TTPOCTTABEIO
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YwnAoTtepn eutraBeia /
auénuévog XpoOvog BIaKOTTAG
AgiIToupyiag

YwnAoTtepo kéoTog O&M

lMivakag¢ 1: 20yKpIon TwV UETATPOTTEWY OUCTOIXIAS KAl TWV KEVIPIKWY UETATPOTTEWV

Av Kal TTOAG atrd Ta TTapatdvw ToU TTAPATTAVW TTiVOKA €ival autovonTa, TTapPAKOAOUNE va
ONUEIWCETE TIG AKOAOUBEG TTPOCOETEC TTAPATNPNTEIG:

TowrtoTnTa AdYyw d1aKOTTAG AciToupyiag: Edv évag KEVIPIKOG METATPOTTEQG TEBEI EKTOG
AeiToupyiag, €va oAU peydAo TUAMA Tou QWTOROATAIKOU OUCTAUATOS (A akOun Kai
OAOKANPO TO QWTOROATAIKO CUOTNUA €AV XPNOIYOTIOIEITAl évag HMOVO KEVTPIKOG
METATPOTTEQG) Ba OTAPATACEI VA TTAPAYEl NAEKTPIKY EVEPYEIQ. ZUVETTWG, €ival TTOAU
onUavTiko va uttdpyouv dIadIKACIESG TTOU ETTITPETTOUV TNV TTOAU ypriyopn €TTIoKeUr. Edv
évag ammd Toug TTOAAOUG METATPOTIEIC ouoTolxiag Trapoucidosl BAAGBn, poévo €va
OUYKPITIKA WIKPO PEPOG TNG BUVNTIKAG I0XU0G TOU QWTOROATAIKOU cuoThuaTog dsv Ba
givar dlaBéoipgo. Av Kal, QUOIKA, Ol EAATTWHATIKOI METATPOTIEIC XOPONRG TIPETTEl Va
emokeudlovtal | va avTikaBioTavtal yprRyopa- Ol XpnuUaTikéS atmwAeieg Ba gival
OUYKPITIKA XOUNAEG €AV O XpOVOI ETTICKEUNG/AVTIKATAOTAONG €ival GUVTOHOI.
XaUNAOTEPEC ATTWAEIEC avavTIOTOIXIaG: Id1aiTEpa o€ TTEPITITWOEIG OTTOU PEUOVWUEVES
o€Ipég N TUAuaTa piag d/B eykataoTaong €Xouv dIAQOPETIKEG TUVOAKES akTIvoBoAiag,
OUVIOTATAI N XPrON TNG €VVOIOG TOU PETATPOTTEN OEIPAG. AuTO UTTOPEI va cuuBaivel, yia
TapAdEIyua, €AV TUAMATA TOU @QWTOROATAIKOU OTABPOU €XOUuvV  JIQPOPETIKO
TTpocavatoNiopud 1 etrnpeddovTal dvioa atmmd Tn okiaon. Yo dI0QOPETIKEG CUVORKEG
OKTIVOBOAIOG, oI TPEXOUOEG £E0001 TWV BIAPOPETIKWY CEIPWV Ba gival dIAQPOPETIKEG.
Aedopévou OTI TO XAUNAOTEPO PeUUa ETTNEEACEI TO OUVONIKO PEUPO TWV OEIPIOKWY
OUVOEOEWV OTOIXEIOOEIPWY, €ival TTPOTINOTEPO VO OPODOTTOIOUVTAl OTOIXEIOCEIPEG UE
TTapOuOoIEG OUVOAKESG aKTIVOBOAIOG Kal va ouvOEOVTal QUTEG Ol OTOIXEIOOEIPEG OTOUG
OIKOUG TOUG PETATPOTTEIG OTOIXEIOTEIPWV.

EmiokotTnon Tng 81adikaciag NAEKTPOAOYIKOU OXESIAOUOU KAl EYKATACOTAONG

MeTd atrd OAn TN INXAVIKE EYKATAOTOON TOU QWTOROATAIKOU CUCTANATOG, Ta dIdpopa PEPN
TTPETTEl va ouvdEBOUV PETAEU TOUG WOTE VA £EQ0PANIOTEI N PO TNG NAEKTPIKAG EVEPYEIAG.
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EpyaAcia yia Tnv eykatdotaon

MMivakag 2: Opiouéva gpyalegia yia tnv eykardoraon Kai 1 ouvinpnon @wrtoBOATAIKWY ouoTnUATwWY NAEKTPIKAS
evépyelag maparibevral otov mapakdrtw mivaka. (Mnyn:Installation, Operation & Maintenance of Solar PV Microgrid
Systems , GSES India Sustainable Energy Pvt. Ltd. for Clean Energy Access Network (CLEAN),2015)

1

KouTti mpwtwy BonBeiwv

HuepoAdyio o€pPIC CUOTANOTOG

PUANO Ocdouévwy & gyxelpidio O&M

AuTO TO £yxeIpidio

XapTi/MoAUI

OO lWIN

MoAUpETPO, YNPIaKS BOATOUETPO, pE duvaTOTNTA pEUPATOG TOUAGXIoTOV 10A, eedpIKEG
MTTOTAPIES

\‘

APTTEPOUETPO CUVEXOUG PEUUATOG

KA1014: EIDIKG pey€éBn, yia 0Aeg TiIg Bideg oTepéwong- Pubuiddueva, yia atrpoodoknTa
TpoBARuaTa et TéTTOU- AaRideg Vise-Grips yia YeTaBAnTA Kai Bapid xprion

Mugida kar NANIGKOG aVIXVEUTHG

10

KaroaBidia: pe emimedn Aetmida, o peyédn yia OAa 1a eEapTAPATA TOTTOBETNONG-
Phillips, o€ peyédn yia 6Aa ta e€aptriuarta ToroBETnong- Mikpd péyeBo¢ KOOUNMATOG,
yia Tn pUBUIoN TWV XEIpIoTNPIWYV

11

Mévoa yia Tov TEXVIKO YPAPUAG, MUTN TTEVOQG

12

KaroaBidia 1/4in kai 5/16in

13

MeTportaivia (25m)

14

A€ikTNG ywviag KAiong ) Bapidl Kal YwWVIOUETPO

15

YdpoueTpo

16

MuaAid ao@alAcgiag

17

M&vTia amd KaouTtooUk

18

HAekTpIKA TaIvia

19

EpyaAeio (-a) Tpecapioparog, ammoyUuvwong Kal KOTTAS KaAwdiwv

20

Aild@opa yia ouvdéoelg: Bideg, TTagiudadia KaAwdiwv, aKPOdEKTEG, CUVOECHOI XWPIG
KOAANGCN

21

Tputravi xe1pdg 1 NAEKTPIKO TPUTTAVI CUVEXOUG PEUPATOG

22

2UYKOAANTAPI CuvEXOUG PEUUATOG

23

Mpidvi

24

Mayxaipi yevIKig xprong

25

>Qupi

26

2KAAa

2UvOECN OUCTOIXIWV JOVAdWY O€ CUCTHUATA CUVOEDENEVA OTO DIKTUO

O1 @TOROATAIKEG HOVADEG OTA CUCTHMATA TTOU OUVOEOVTAI OTO BIKTUO GUVOEOVTAI O€ PEYAAES
OEIPEG VIO VA TTAPEXOUV TIG TACEIG TTOU aTTaITOUVTAl ATTd TOUG HETATPOTTEIG TTOU GUVOEOVTAl OTO
OikTUO.
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2xnua 7: 2uotoixia ewroBoATdikwv povadwy 240 Wp ouvoedepévwy o€ évav LUETATPOTTEN OE OEIPd.

H ouvoAikA péyioTn 10xUG €66doU TNG ouaoTolxiag (Zxnua 7) eival 12 x 240 Wp = 2.880 Wp.
AUTO gival apKeTA TUTTIKS YIa éva OIKIAKO oUoTnua. EGv n 1don avoiktou KUKAWPaTOg Voc KABe
MepOVwUEVNG povadag eival 29,4 V, 10Te n OUVOAIKY VOoc TG @WTOROATAIKNG cuaToixiag Ba
eivar 12 x 29,4 V = 352,8 Voc (DC).

2xedIdoTe 1] akOAOUBAOTE, AV UTTApXOUY, TA dlaypAPuaTa SIaCUVOECNG TWV PHOVABWY TTPIV TIG
ouvoEiaeTe o€ guaTolxia ag oelpd ) TTapdAAnAa.

KaAwdiwaon ¢wToBoATaIKWY TTAAICiWV

MoAAéC @wTOROATAIKEG Povadeg dlaTiBevTal e AON ouvdedepéva KAAWDIA Kal CUVOECOUG
(ZxNua 8). Katd tnv ToTroBETNON TWV CUVBETUWY, TTPETTEI VA YVWPICETE OTI UTTAPXOUV BIGPOPOI
TUTTOI OTNV ayopd, ol oTToiol eV gival cupBaToi HETAgU TOUG KAl ATTaITOUV SI0QOPETIKA EpyaAEia
TTPECAPIOUATOG/TEPUATIONOU.

Sxnua 8: Movada Aemrti¢ ueufpdavng ue nén mpooaptnuévous ouvoEéauous (0eiG) Kal TTOAwWUEVOS TUVOEOLIOS
kaAwdiou mpo¢ kaAwdio (6eéiq).

H povdda Aemrtig pepBpdvng pe AdN TTPOCOPTNUEVOUG CUVOETNPES (ZXAMA 8) eMITPETTEI TNV
TTOAU ypriyopn ouvdeon oeipwyv povadwyv petagu Toug. O1 ouvdeopol givar Multicontact MC3,
EVW 0 TToOAwMEVOG oUvOeaPog PBUoua-uttodox KaAwdiou-kaAwdiou, OITTAG TTOAwWUEVOG,
avBekTIKOG oTnv  uTTEPILON OKTIVOBOAIO Kal KATAAANAOG yia  €EWTEPIK Xprion, TTou
XpnolgoTroigital yia tn ouvdeon kaAwdiwv DC-sting, amrdé Tnv Multicontact, T0trou: MC4.

22



Co-funded by the
Erasmus+ Programme ‘ @
of the European Union

MNa 1epIcooTEPEG TTANPOYOpieg atrd TNV Rennsteig OXETIKA WE ToOv TPOTTO XPNoNg Twv
EPYAALIWV TTPECOPIOUATOG/TEPUATIONOU TNG, ETTICKEPOEITE TNV I0TOCEAIdO Www.rennsteig.com.

EykatdoTaon PJeTOTPOTTEQ

AlaBalete TTAVTO T €YXEIPIOIA TOU PMETATPOTTED, KABWG O ATTAITACEIG EYKATACOTAONG MTTOPEI Va
OlaPEPOUV ATTO PETATPOTTEN OE HETATPOTTED. TNPEITE TOUG OXETIKOUG NAEKTPIKOUG KWOIKEG.

O1 yevikoi kavoveg TTou TTPETTEI VO ThpoUvTal gival ol €ENG:

EykaTaothoTe 600 10 duvaTdv TTANCIECTEPA OTIG HOVADEG, WOTE va EAAXICTOTIOINCETE
TIG D1adPOUESG KAAWDSIWY ouveXOUG PEUUATOG.

2€ TTEPITITWON £YKATAOTOONG O€ £CWTEPIKO XWPO, O METATPOTTEQG Ba TTPETTEI va gival
OlaBabuicpévog yia To KAatdAANAo €Upog BepUOKPATIWY Kal va €xel TNV KATAAANAN
TpooTacia IP. H kAdon IP Tagivouei kai BaBuoAoyei 1o Babud tTpooTacioag TTou
TTAPEXETAI ATTO TNV EI0PON VEPOU, OKOVNG K.ATT.

O uetaTpoTréag dev TTPETTEI va eykabioTaTal o€ onueio 6TTou ekTiBeTAl 0€ AUECO NAIAKS
PWG.

Atropelyete TOTTOBECOieC pe MOaAvEG TTNYEC uypaoiag (uypd KeAdpia, TTAVW OTTO
TTAUVTHPIO POUXWYV), OKOVIOUEVEG TOTTOBETIEG (OPIOHEVES OTTOONKEG).

®povTifeTe TTAVTA VO PNV €yKOBioTATAI O PETATPOTTEQG O€ WEPN PE augnuévo Kivduvo
TTUpKayIdg (TT.X. u€pn OTTOU aTToBnkKeUovTal EUPAEKTA UAIKA, OTTWG Axupa/ axupa). Z€
TTEPITITWON AuPIBOAIag, {NTAOTE T yVwun £vOg €18IKOU 1] avaTpEéETE 0€ KWOIKEG.
AtroQuyeTe Bepuég TOTTOBECiEC TTOU Ba TTpokaAéoouv peyaAUTepn BEpuavan Tou
MeETaTpOTTEéQ amm O,TI O KAVOVIKA A€IToupyia, Tr.X. XWpol KATw otmd oTéyeg. Ol
UTTEPBEPUACUEVOI HETATPOTTEIG TTOU KOTA CUVETTEIQ aTTOPUBUICoVTal, ATTOTEAOUV OUXVI)
aITia peiwpévng amddoong Tou CUCTAUATOG. H wuén pe avepioTApa YTTopEi va ivai pia
eTmIAOYN.

NA&BeTe UTTOWN OTI OPICUEVOI PETATPOTTEIG UTTOPET va dovnBouv Kal va Kavouv B6puffo
KATd TN AgIToupyia TouG.

O1 yetartpoTreig TTPETTEN va gival TTIPOCBACIUOI VIO CUVTHPNON KAl ETTIOKEUEG.

H kaAwdiwon Tou METATPOTTEQ TTPETTEI VA TTPOYMOTOTTOIEITAI PE TOV HETATPOTTEQ
aTTooUVOEDENEVO TOOO aTTd TN PWTOROATAIKA cuaTolXia 600 Kal atTd TO JiKTUO.

O1 eyKaTAOTATEG TTPETTEI VA yVWPICOUV TOUG 1I81AITEPOUG KIVOUVOUG TTOU OXETICOVTAI JUE
Ta QWTOROATAIKA cuoTAKATA, 1I6IWG KATA TN SIEVEPYEID NAEKTPIKWY OOKIMWV.
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2xnua 9: Merarporréa¢ SMA Sunny Mini-Central. O uerarporréag eykabiorarai o€ uia ermmimedn dour 1omo6étnong
aTnv opoQYn KAtw amé 1n ouaToixia @wToLBOoATaiKWY povadwy. TeAIK oTTikh €mBewpnaon (mavw apioTepd),
gowrepIKn ammown (mavw O0eéid), oAokAnpwuévn eykardoraon (KaTw apioTepd).

KaAwdiwaon ouveXoug Kal EVOAAACTOUEVOU PEUUATOCS (CUNTTEPIAANBAVOUEVWY
TWV TTPOCTATEUTIKWY dIaTALEWV), KOUTI ouVOUACOOU

Ta KUpia oToIxeia Twv PWTOBOATAIKWY CUCTNUATWY CUVOEoVTal HETAEU TOUG PE KOAWDIO TTOU
MTTOPEl VO PETOPEPOUV €iTE CUVEXEG PEUUA €iTe evAANAOOOPEVO peupa. AuTd TTPETTEl va
gyKaTaoTabouv avaAdywg.

1. Eykardoraon kaAwdiou DC

H eykatdoTaon kaAwdiwv DC Ba TrepIAapBAvel TIG OUVOETEIG METAEU TWV HOVAdWYV, T KOAWDIA
atrd TN @WTOROATAIKI) CUCTOIXIA TTPOG TA KOUTIA OUVOEONG/OUVOUACHOU PWTOROATAIKWY KOl TO
KaAwdla atrd 10 KOuTi oUvdeonG/cuvduaoHoU QWTOROATAIKWY TTPOG TOV WETATPOTTEA. Oa
TIPETTEI VO OUMPBOUAEUTEITE KAI VO TNPEITE TOUG EBVIKOUG KWOIKES. € YEVIKEG YPOAUMEG:

e TakaAwdia Ba TrpéTrel va gival SITTAG povwpéva, avBekTIKG aTnv uTTEPIWSN OKTIVOBOAIa
€Qv gival ESWTEPIKA 1 EYKATEOTAPEVA O€ OWANVEG 1 KavAAia Kal Ba TTPETTEI va TTANPOUV
OAEG TIG GAAEG ATTAITATEIG, OTTWG O BEPUOKPATIOKEG OVOUAOTIKEG TIUEG.

e Ta koAwdia mpémel va dlaoTacloAoyouvTal €101 WOTE va TTANPOUV TIG OTTAITHOEIG
TITWOoNG TAoONG KAl VO aKOAOUBoUV TIGC OUVTOUOTEPEG OUVATEG BIAdPOMPESG yia TNV
QATTOPUYHA ATTWAEIWV.

o O1 ouvdeTApeg TIPETTEl Vo gival TTOAwPEVol (e TTPOOTACIa atmd TNV aAvTioTPOYn
TTOANIKOTNTA), va dlaBéTouv TTpooTaCia ouveXxoUg peUNATOC, va gival avBeKTIKOI aTnv
uTTEPILON aKTIVOBOAia €dv Bpiokovtal o€ €EWTEPIKO XWPO Kal va TTANPoUV OAEG TIG
AAAEG aTTAITAOEIG, OTTWG O OVOPOOTIKEG BEPUOKPATIEG.

o Ta kaAwdia dOev TTPETTEI va agrvovTal EAeUBepa | va TOTTOBETOUVTAI 0€ OKUPOJEUA I
GAAEG emmiQaveieg, va eival depéva/ouvdedepéva Pe deOPUOUG KaOAWDIwY avBeKTIKOUG
oTnNV UTTEPIWDN akTIVOBoAia, A va TTePIKAEiOVTAl 0€ aywyoUs (CUMTTAYEIG A EUKAUTITOUG).

e Ta koAwdia Tpétrel va eykabioTavtal 600 TO dUVATOV TTI0 PAKPIA aTTd ToV €EOTTAIONO
QVTIKEPAUVIKNG TTpooTaciag, va unv diacyi¢ouv aAe€iképauva Kal auvaen KaAwdia.
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e Ta koAwdia og OTEYEG OeV TTPETTEI VA TTAPEUTTOSICOUV TN POr) TWV OPPPIWY UBATWY ATTO
N OTéyN.

o Ta koAwdia dev TTPETTEI va TOTTOBETOUVTAI OE PeyAAoug Ppoxoug, aAAd TTapdAAnAa
METAEU TOUG Kal KOVTE PETASU TOUG

o Ta kaAwdIa dev TTPETTEI VA DIEPYXOVTAI ATTO XWPOUG OTOUG OTTOIOUG EVOEXETAI VO UTTAPXEI
IO10ITEPOG KivOUVOG TTUPKAYIAG atTO €U@AEKTA UAIKA 1 €UQAEKTN aTpoceaipa (TT.X.
EPYOOTNPIQ).

o Emkéteg/onpavon - Ta kaAwdia guvexoUg peUPaTog TTPETTEI VA avayvwpeilovTal 0agwg
wg TéTola, 16iwg Otav eykaBioTavrtal kovid 1 pali pe kaAwdia evaAAacooduevou
peupaTtog, 6Aa Ta KaAwdIa TTPETTEI va @EPOUV apIBuoUG (yia va Bondnbei n yeTémeita
eupeon BAaBwv).

o OAeg o1 dokIpéG ouvEXEIDG, HOvwaong Kal AAAEG DOKIPEG TTOU opiovTal OTOUG £BVIKOUG
NAEKTPOAOYIKOUG KWOIKEG TTPETTEI VO EKTEAOUVTOI TTPIV ATTO TNV EVEPYOTTOINON TWV
KaAwdiwv.

o Amoouvdéoelg otroloudATToTE €idoug (CUupTTEPIAOUBAVOUEVNG TNG AQPAIPECNS TwV
ACQAAEIV TWV OEIPWV) Oev TTPETTEI va yivovTal OTav rn cucTolxia gival "utré gopTio”
ASyw TOU KIvOUvVou dnuioupyiag TOEou.

>xnua 10: KaAwdia DC ocipd¢ povadwy, kaAd orepewpéva (apiotepd), kaAwdia DC mou dev egivar owoTta
orepewuéva, KaAwdia umd Ticon utmopel va mpokaAéoouv {nuid ora koutid SIakAGdwang Hovadwv/uovadwyv
KA. (6€€Iq).

To(ta) kKuplo(a) kKaAwdio(a) ocuvexoug pelpaTog avagEpeTal(vovTal) oto(a) KaAwdio(a)
ouvexXoug peUpaTog atd To(Ta) KouTi(a) ouvdeong/ouvduaouoU WTOROATAIKWY CUCTNUATWY
oTOoV(OTOUG) METATPOTTEQ(EG). Ol Kwoikoi  Tpoodiopifouv  TOoV  TUTTO  TOU
emTpETOPEVOU/aTTaITOUPEVOU KaAwdIou, TT.X. KaAwdio(a) pe Bwpdkion XaAUuRdivou cUpuatog
(SWA).

2. Eykardoraon kaAwdiou AC

To KUpI0 KAOAWDIO eVOANAOTOPEVOU PEUPATOG €ival TO KOAWDIO TTOU CUVOEEI TOV PETATPOTTEA
ME TO onueio Tpo@odoaiag Tou SIKTUoU. O1 KWOIKES Kal Ol ETTIXEIPAOEIG KOIVAG WEPEAEING £XOUV
OuVvRBWG aTTAITACEIG TTOU TTPETTEI va TNPOUVTAIL, OAAA O€ YEVIKEG YPAUHEG:

e TIPETTEl VA €ival OVOMAOTIKO yia TO peUpa €6600U evaAlAaooduevou peUPATOG TOU
METATPOTTEQ,
e n TITWON Tédong TTPETTEN va gival < 1% (edv dev opideTal SIaPOPETIKA) OTO PEYIOTO PEUNQ,
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e TIPETTEl va TIPOCTOTEUETAI ATTO  ACQPAAEIQ/OIOKOTITN KUKAWMATOG ME  KOTAAANAN
OVOUAGCTIKI TIMA,

o TIPETTEl VO eyKaTaoTaOei €vag armmoleUKTNG/aTTOUOVWTAG €VOAAGCOOUEVOU PEUUATOG
(ouvABwg pe duvaToTNTa KAEIBWWOTOG), WOTE O WJETATPOTTEAG VA MTTOPEI  va
atroouvOEeDEi atrd To SIKTUO YIO CUVTAPNON KOl ETTIOKEUEG.

2xnua 11: (apiotepd) KaAwdia evardaooduevou pevuarog amd pia ewrofoAraik ouaToixia oTéyng Tmou
TpoQodoOTEITAlI OE éva oneio auvdeons e 10 TPIPATIKO OikTuo. Or perarporreic Bpiokovrar og éva TepiBAnua atnv

opo@n. (6e€ia) KaAwdia evallacaduevou peduaros Kai KaAwdIa TuveXoUS pEULATOS TTOU TTPOEPXOVTAl QTTO TOUS
HETATPOTTEIC

210 ZxAua 11 (8€gid), Ta KaAWdIa dev €ival ETTOPKWG OTEPEWMNEVA KAl UTTOOTNPICOUV TO idIO
TOUG TO BAPOG- AOyw TNG EAAEIWYNG ETIKETWYV, OgV gival £TTioNg cagEg Trola gival AC kai Troia DC.

2AMOTa aoQaAEiag

DANGER DANGER
A SOLAR PV »s« w PV ARRAY "*« M
ARRAY CABLE DC JUNCTION BOX
High Voltage DC Contains live parts
— Live During Daylight during daylight

Do not work on this equipment until
A ist isolated from both mains and on-
site generation supplies

WARINING Isolate on-site generator at
dual supply

Isolate mains supply at

2xnua 12: Mepika TutTrikG TTpogIdoTToinTIKa onuadia.

O1 TTpoEIBOTTOINTIKES TTIVAKIOEG (ZxAMa 12) €ival 1I81aiTEpa ONUAVTIKEG ETTEION Ol NAEKTPOASYOI,
AAAoI epyalOuEVOl OTa KTipIa 1 Ol TTUPOCRECTEG EVOEXETAI VA PNV YVWPICOUV OTI OTA KTipIa £XEI
eyKaTaoTabei GUTOROATAIKO CUCTNUA KAl TOUG IBIAITEPOUG KIVOUVOUG TTOU CUVOEOVTAI PE QUTO.
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AlaTageIg yeiwong/yewTpnong o€ QWTOPROATAIKA CUOTHUATA CUVOEDEPEVA OTO
QiKTUO

Ta ocuoThpaTa yeiwong/eCoTTAICOU/ATTAITACEIG VIO TIG NAEKTPIKEG EYKATOOTACEIS KaBopilovTal
atrd Toug €BVIKOUG NAEKTPOAOYIKOUG KWOIKEG, O OTTOI0I UTTOPEI va dIAQEPOUV ONUAVTIKA aTTd
Xxwpa oe xwpa. Kard 1t AQwn oTT0I000ATTOTE ATTOPACNG OXETIKA ME TIG ATTAITHOEIG
yeiwong/yewTpnong via QWTOROATAIKA cuoTAPaTa ouvdedepéva OTO OIKTUO, TTPETTEI VO
OUPBoUAeUeoTe T €ENG: €BVIKOUG NAEKTPOAOYIKOUG KWAIKEG, EYXEIPIDIO UETATPOTTEWY,
eyxepidla QWTOROATAIKWY  povadwy,  eyxepidla  €CoTTAicyoU  TTpooTaciag  aTrd
KEPAUVOUG/UTTEPTAOEIG, 0dnyieg eykaTdoTaong QWTOROATAIKWY HovAdwv Kal KABe dGAAo
eCOTTAICO TTOU eyKaBioTaTal.

O1 Adyol yia Tn yeiwon Piropouv va cuvowioTouv wg €ENG:

e va OlaTNPOUVTOl OAEG Ol PETAANIKEG KOTAOKEUEG TTOU OUVOELOVTAl PE TO NAEKTPIKO
oUoTnua Kal ol otroieg Ba ptropoucav va TeBouv uTTtd TAon/BepudTNTa UTTO CUVBNKEG
OQAAPOTOG OTO i010 NAEKTPIKO BUVANIKG HE TN YEVIKN WAla ThS yNnG,

o va eEac@alifeTal OTI OAEG oI aoPAAEIEG KAl O DIOKOTITEG AEITOUPYOUV OTTWG ATTAITEITAI
O€ TTEPITITWON TTOU €Vag "NAEKTPOPOPOG/KAUTOC" aywydg £pBel o€ ETTAQPN ME METAANIKES
KATAOKEUEG,

e VO TTAPEXOUV QVTIKEPAUVIKN TTPOOTACIA, N OTroia PTTopEi va TTpokaAéoel BAGRES o€
€COTTAIGUO OTTWCG Ol HETATPOTTEIG,

e VO TTAPEXEl AEITOUPYIKA YeEiwon yia Tn owaoTr AEIToupyia OPICUEVOU NAEKTPOVIKOU
€EOTTAIGHOU, CUUTTEPIAQUBAVOUEVWV OPICHEVWY QWTOROATAIKWY HOVADdWY.

Edv amaiteital yeiwon/yewTtpnon, €ival ammapaitnto va €ival 0oQEG O€ TTOI0 PEPOG TOU
QWTOROATOIKOU OCUCTANATOG avagEpeTal, KaBwg o1 amaitioelg cival dla@opeTikég. H
yeiwon/yewTtpnon YTTopEi va atraiteital ota akdAouBa pépn ToU CUCTHPOTOG:

e O Oouég oTAPIENG Twv QWTOROATAIKWV OUGTOIXIWV (METAAAIKEG),
OUNTTEPIAAUBAVOUEVWY TWV TTAAICIWY TWV JovAadwy, JTTOPE va attaiTouvTal yia AGyoug
QVTIKEPAUVIKNG TTPOO0TACIAg (TTou Slo@EPOUV OTTO XWPA € XWPA) A WG PETAANIKN
KATOOKEUN TTOU aTTaiTel yeiwon/yeiwan cupewva Pe Tov €BVIKO NAEKTPIKO KWIKA.

e H mAeupd DC Tng eykaTtdoTaong, dnAadr n yeiwon/yewTtpnon €ite Twv BETIKWV EiTE TwvV
ApVNTIKWY YPOUMWY, UTTOPEI va atraiTeital AOyw Tou TUTTOU TNG XPNOCIMOTTOIOUPEVNG
QWTOROATAIKNAG Povdadag 1 emeldf opifeTal ammd Tov €BVIKO NAEKTPOAOYIKS KWOIKA
(BAETTE TTOPAPTNUA YIO TTEPAITEPW EENYNOTEIG).

o [lAeupd AC Tng eykatdoTtaong

o  MeTtaAAikd TTepIBARUATa TOU EEOTTAICHOU, OTTWG OPIeTal OTOUG £BVIKOUG KWOIKEG.

o  AMN\EG PETAANIKEG KATAOKEUEG TTOU OXETICOVTAI PE TNV EYKOTAOTACN, OTTWG OpPICeTal
OTOUG €BVIKOUG KWOIKEG.

Opiopévol €BVIKOi KWOIKEG evOEXETAI VA ATTAITOUV OIOKOTITEG PEUPATOG UTTOAEITTOMEVOU
peupatog (RCCB 3 RCD), mou oTig HIMA ovopdlovtal diakéTTeG o@aAparog yng (GFI), kai va
KaBopifouv Tov TUTTO TTOU TTPETTEI VA XPNOIUOTTOINBEI.

Eival onuavtiké va pnv &exvape Ot dev UTTAPXOUV JOVO NAEKTPIKOI KivOuvol TToU OXETICovTal
ME TNV id1a TN WTOROATAIKN cuaToixia, aAAG OTI, UTTO CUVOAKEG OPAANATOG, N dOWr OTHPIENS
NG PWTOROATAIKAG cuaTolXiag YTropei va TeBei uttd Tdon/BepudtnTa atrd 10 id10 TO diKTUO.
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H akepaidTnTa TWV NAEKTPOBIWY yeiwong / yeiwaong Ba TTpéTrel eTTiong va eAeyXOei.
To Tpétutto IEC62109-2 ("AC@AAcia PETATPOTTEWV 10XUOG YIa Xprion o€ QWTOROATAIKA
OucThAPATA I0XU0OG - Mépog 2: EISIKEG aTTaITAOEIG VIO PETATPOTTEIC") KAAUTITEI TIG OIOTAELEIG
yeiwong/yeiwong (o€ axéon Pe TNV TOTTOAOYiIQ TOU PETATPOTTEQ), CUMTTEPIAQNBAVOUEVWVY TWV
241e
o eAAXIOTEG ATTAITHOEIG ATTOUOVWONG HETATPOTTEN
e QATTAITACEIG HETPNONG AVTIOTOONG HOVWONG YEIWONG CUCTOIXIAG
e QTTAITACEIS YIO TN OUOCKEUN UTTOAEITTOPEVOU peupaTog cuaToixiag (RCD), O10k4TITN
pevpaTtog opdAuartog yeiwong (GFI) kal cuvayepuou yia o@dAua yeiwong.

Ta akoéAouBa oxnuata divouv pia 10éa yia To TI TTPETTEl va AauBAveTal UTTOWN KATd TN
yeiwon/yeiwon Twv KATAOKEUWY TOTTOBETNONG.

Earthing and/ or bonding of PV array frames

Is the d.c. side of the installation constructed to meet the requirements for an
installation using double or reinforced insulation as a protective measure?

Is the PV array frame an Is the array frame an
extraneous conductive part exposed conductive part?

Protective
equipotential bonding
as defined in BS7671

No protective
equipotential

bonding required Shoull be Spplied BS7671

Earthing should be
applied if required by

>xnua 13: Apiotepd: Aévipo amépaong yia Tis pubuiosis yeiwang/yewrtpnong yia tn doun 1ommobétnang povadwy
(apiotepd). To Béua umopei va eivar apkerd moAUuTTAoko. Or eykaraoTares Ba mpETTEl va €xouv TTOAU caeic Kai
akpifeic odnyies oxetika ue 1o 1 amraireital. [nyn: UK MSC Guide to the Installation of Photovoltaic Systems (2012).
Agéia: Z0vdeon ouyk6AAnong o doun arnpiéng ouaToixiag wToBoATAIKWY LIOVAdWV.

MpooTacia @wTIoPOU, BEUATa TTPOCTACIAG ATTO UTTEPTACEIS

O1 eykataoTdreg TPETTEl va yvwpiouv OAeg TIG atraitioelg. Edv  utrdpyel ouotnua
QVTIKEPAUVIKAG TTPOOTACIOG O€ VA KTiPIO, EVOEXETAI VA OTTAITEITAI CUMPBOUAR EUTTEIPOYVWHOVA.
O1 utreptdoeig Tdong o€ PPOXOUG KAAWDIwY PTTopEi va TTPOKANBoUV atTd KovTIvé TTARyuaTa
KEPAUVWV Kal va TTPOKAAéoouv Cnuid oTov €EOTTAICHO, OTTOTE Ta KOAWOSIO TTPETTEl va
TOTTOBETOUVTAI UE TETOIO TPOTTO WOTE VO ATTOPEUYOVTAI QUTOI 01 BPOXOI.

TeAIK o0vdeON pE TO BiKTUO

H 1eAik ouvdeon pe 1o OikTUO Ba TTPETTEl va yiveTal povo agou To oUoTnua €TmBewpnOEi,
dokipaoTei kKol TEOEi o€ AsiToupyia kal a@ou An@Bouv OAeg o1 amapaitnTeg Gdeieg ammd Tnv
ETAIPEIA KOIVAG WPEAEIDG.
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HAlok& TTapKa - B€PaTa eyKaTaoTaong

H emkoivwvia pe TV eTaipeia KoIvig weéAeiag, oTo SIiKTUO TNG OTToIOG TTPOKEITAI VO GUVOEDEI
TO oUCTNUA, Eival aTTapaitnt. 27N Meppavia, yia Tapddelyua, aTTaITeEITal yPATTTH £yKpion atrd
TNV €Taipeia TTou diaxeipieTal TO SiKTUO TTPIV ATTO TNV £vapén OTTOIWVONTIOTE £pyaciwy (auto
IOXUEI KAl YIA T JEYOAUTEPA CUCTHPATA TTOU OUVREOVTAI £TTIONG OTO OIKTUO XaUNAAG Tdong).
BAétre Tn yepuavikn Texvikn odnyia: Generating Plants Connected to the Medium-voltage
Network (ota ayyAikd), n oTroia aoxOAEiTal He PEYAAQ KEVTPIKA CUOTAMATA (QWTOROATAIKA,
OAAG Kal alOAIKG Kal UBPONAEKTPIKA).

Mdlnua 2.2 OAoKARPWON TG EYKATAOTAOCNG, TWV SOKIMWYV KAl TNG
EVEPYOTTOINONG TOU CUCTHOTOG

To ouvoAiké paBnoiakd atrotéAeopa eival va ciote oe Béon va SOKIPNAETE KAl va BETETE O€
AerToupyia Ta NAEKTPIKG EAPTAMATA TWV PWTOBOATAIKWY CUCTNUATWYV.

EykatdoTaon Kal KAIAwWSiwon CusTNUATWY TTapakoAouOnong

O €EOTTAICPOG aTTOPaKPUOPEVNG TTapakoAoUBNoNG Kal Ta CUCTARATA GUAAOYNG OEDOUEVWIV
MTTOpPEl va €ival avekTiunTa yia Tn Asiroupyia kai 1n ouviipnon. Opiopéva ptmopolv va
EYKaTaoTaBoUV Xwpig Kauia KaAwdiwan, Ta dedouéva PeTadidovTal HEOW PadIoOKUPATWYV. AAa
XPNOIMOTIOIOUV TNV ETTIKOIVWVIA PECW YPAPMAG METAQOPAS 10XU0G, N oTroia PeTadidel Ta
Oedopéva og pia 086vn pEow TNG KavoviKAG KaAwdiwaong Tou KTipiou. QoTOG0, AuTd PTTOPEI Va
eTnpEeacTei Ao TTAPEUPBOAEG ATTO AANO NAEKTPIKO £EOTTAICUO, OTTOTE aTTaITEITAI SOKIMN YIO v
dlac@alioTei 0TI dev UTTAPXOUV TTAPEUPOAEG- IOwGg XpelooTel va eykaTaoTabei EexwplioTo
KaAWSIO OEOOPEVWV.

‘Evapén AsiToupyiag: SOKIMEG, HETPAOEIG KAl EVTOTTIONOG BAABwWYV

H evepyoTroinon gival n diadikacia pe tnv otroia eTTaAnBsvovTal Ta akdAouba:

e OAa 1a e€apTAMATA £XOUV EYKOTAOTAOET e ao@AAEIQ
e OAa 1a e€aptrpaTa AsiToupyouv OTTWG avapevoTav
e To oUOTNUO CUPHOPPUWVETAI E TOUG £BVIKOUG KWAIKEG KAl KAVOVIOUOUG.

‘Eva ouoTtnua TiBeTal o€ Asitoupyia PETA TNV OAOKARPwWON TNG €yKaTAoTAONG, GAAG TTPIV
TTapadoBei oTov ISI0KTATN TOU CUCTHMATOG.

Omou uttdpxel €6vikdg KwdIkag/odnyog kwdika Trou KoAUTITEl T Béon o€ Asitoupyia
QWTOROATAIKWY OCUCTNUATWY Cuvdedeuévwy OTO OikTuo, Ba TTpETTel va akoAouBeital.
AlI0QOPETIKA, 01 EAAXIOTEG ATTAITATEIS YIa TN B€0N O€ AsiIToupyia QUTOROATAIKWY CUCTANATWY
ouvdedepévwy oT1o dikTuo KaBopifovTtal oTo dIeBvég TTpoTUTTO IEC 62446 Grid-connected
Photovoltaic Systems - Minimum Requirements for System Documentation, Commissioning
Tests and Inspection. To IEC 62446 TrapatréuTrel emiong o€ didgopa dAAa TTpdTuTra. Av Kai Ol
€OVIKOI KWAIKEG AAAWV XWPWV PTTOPE ETTIONG Va €ival TTOAU XProIYOL.
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Molog kavel /| Ba ETTpeTTe va KAVEI TNV évapén AsiToupyiag;

AuTO Ba diagEpel aTTd XWPa o€ XWPa Kal cuviBwg OTTOU UTTAPXEI EYKATECTNUEVN Blounxavia
PWTOROATAIKWY Ba UTTAPXOUV VOUIKEG ATTAITIOEIG OXETIKA PE TO TTOIOG £XEI TA TTPOCOVTA vda
eMOewpEi, va SoKIPALel Kal va BETEI O AEITOUPYIO CUCTHMATA. Z€ OPIOUEVES TTEPITITWOEIG, 16iWg
0¢ MIKPOTEPA CUCTAMATA, PTTOPEI va €ival O EyKATACTATNG (O OTTOI0G UTTOPEI £TTIONG va €XEl
oxedldoel To aUOTNNA)- o€ PEYOAUTEPO CUOTHUATO PTTOPEI va gival éva TpiTo YEPOG (TO OTToIo
EKTTPOCWTTEI TOV IBIOKTATN TOU GUCTHHATOG)- KAl OI ETTIXEIPATEIS KOIVIG WQPEAEIAG UTTOPEI €TTIONG
va €TMOUPOUV va €TTIBEWPOUV Kal va dOKIPACOUV TA CUCTHHATA TTPIV ETTITPEWOUV T OUVOEDT)
Toug oT0 BiKTUS TOUG.

ATTaITAOEIG TTPIV ATrO TNV évapén AsiToupyiag

Mpiv Eexivioel n owaoTth dladikacia B€éang o€ Asitoupyia, TTPETTEl va TTANPOUVTAI OPICUEVES
TTPoUTTOBETEIG, OTTWG:

o Ol gpyaoieg eykatdoTaong £€xouv OAOKANpwOEi

e H tekunpiwon Tou cuoTAuaTog gival TTARPNG Kal d1aBEaiun

o  OAeg o1 adeleg £xouv UTTOYPAPED (0 POPEAG TTAPOXNAS UTTNPETIWY KOIVAG WQPEAEIAG £XEI
dwoaoel adela K.ATT.)

e 'Exel dnuioupynBei poviuo diktuo/eveépyeia dIKTUOU

e >Uvdeon oTo dIAdIKTUO (EAV XpNOIMOTTOIEITAI TTapakoAoUBnon Héow dIadikTUuou)

o To ouoTtnua TTapakoAoUuBNoNg sival AsIToupyiko

o O xpovocg Kal o1 KaIPIKEG OUVONKEG gival euvoikég (TT.X. kaBapn nuépa, > 400 W/m2 1o
HEONUEPI, WOTE VA PTTOPOUV VA ANPBOoUV OWOTEG KAl CUYKPIOIUEG UETPHOEIG.

Evoéxetal emmiong va uttdpxouv Kal GAAEG aTTAITACEIG, OTTWG N €MOEWPNCN TOU CUCTAUATOG
atro évav "etTionuo" NAEKTPOAGYO £TTIBEWPENTA A N TTAPOUTia UNXAVIKOU aTTd TNV £TAIPEIN KOIVAG
woeEAelng. ECaptaTal atrd Tn Xwpea Kal Tov TUTTO ToOU CUCTAUATOG.

Mpo@uAdéeig ao@aAgiag KaTtd TRV Evapin AEIToupyiag

[S1aiTepn TTpocOXNA TTPETTEI va d0B¢ei OTIG TTPOPUAGLEIS aopaleiag kaTd Tn B€on o€ AeiToupyia,
1I0iwg 0TOUG KIVOUVOUG TTOU CUVOEovTal UE TIG PWTORBOATAIKEG oUOTOIXIES (TOEA, UWNAEG TAOEIG
ouveXoUg PeUPATOG K.ATT.). ATTaiTeiTal TTpooTadia atrd TITWaon, ac@AAEla OKAAAG, NAEKTPIKN
AOQAAEIN, ATOUIKOG TTPOOTATEUTIKOG ECOTTAIOUOG Kal KOIVE) AOYIKHA.

o Kaotd yevikd kavova, Ta KukAwpata Ogv dokipydlovtal (i emmegepydlovtal) evw
BpiokovTal uttd TaAON/CWVTaVA/ZECTA - WOTOCO, YIa va ETTAANBEUTE KAl va PETPNOED N
TTapaywyr Twv QWTOROATAIKWY CUCTOIXIWVY Eival ATTAPAITATO va Yivel auTo.

o O1 dokiyég TTpéTTel va diegayovtal yévo atrd KAaTtaAAnAa ektraideupéva aropa.

e Oa mpérTel va oupBouAevovTal Kal va akoAouBouvTal Ta eyxeIpidia Twv opydavwy.

e AMNa pétpa  mepIAaPBAvOuV TN XPION  TTPOCTATEUTIKWY HOVWTIKWY  YAVTIWY,
KOAUPPEVWY  Kal  KOTAAANAa  BaBuoloynuévwy  Kal  ac@aMifouevwy  aiodBntipwyv
OpYAvVWYV K.ATT. éTav atraiteita
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ATtraiToUpeva 6pyava

Ta ammaitoltueva 6pyava e¢aptwvtal armméd tnv eykatdotacn. O1 kwdikeg kabopilouv eTTiong Ta
atraitouueva opyava. Auta TrepIAaPBAvouV Ta TUTTOTTOINUEVO Opyava OOKIUAG YIa NAEKTPIKES
eykataoTdoelg. Ta oQIyKTNPOUETPA gival 1IBIAITEPA XPAOIUA, VW OIATIOETAI ETTIONG WIa TTOIKIAIG
€CEIOIKEUPEVWV OPYAVWV.

)
DANGER
HIGH VOLTAGES

© www.renac.de

Inverter

2xnua 14: Xpron evog uetponti OQIyKTApA yia 1 LHETPNON TOU PEULIATOS OF Lia O&Ipd wToLoATaiKwY auaToixiwy. H
AQwn uetpricewv Tou Isc uiag auarolyiag eivai eyyevwg emikivouvn. O UETPAOEIC TOU PEUNATOC UTTOPOUV WATOCO VA
mpayuarorroinfouyv ue ac@aAsia ue tn xpHon oYIyKTiea.

H diadikacia évapéng Asitoupyiag

H moAuttAokdTnTa TnG diadikaciag Béong o€ Asitoupyia TToikiAAel avaAoya pe To pEyeBog Tou
EYKATEOTNHEVOU QWTOROATAIKOU cuoTAUaToS. QoT1do0, 0 0TdX0G KABe diadikaoiag Béong o¢
AeiToupyia gival TTapduolog yia OAa Ta CUCTHAPATA KAl TTOPET VO CUVOWIOTEN WG €ENG:

e [lpwTov, evdeAexng €mBewpPNOoN OAWV TWV EPYACIWV EYKATAOTAONG,
e 0T OUVEXEIA OOKIUA OAWY TWV KUKAWHATWV/ECOTTAICHOU, KAl
o TéAOG, etTionun TTapddoon oToV TTEAATN ) oTOV DIAXEIPIOTH) TOU CUCTHHATOG.

EmBewpnon Tou cuoTAPATOS

H emBewpnon Tou cuoTAuartog TPETEl va yivel TTpiv amd 1 dokiuf. Edv evrotmoTtouv
mpoBAnuaTa, Ba Tpémel va €mAuBouv Tpiv ammd Tnv €vapén tng dokiung. O1 epyaoieg
€MBewpPNONG TTEPIAAUPBAVOUV:

e BeBaiwbeite 611 6AOG 0 €EOTTAICNOG Kal Ta EapTAPATA OEV £XOUV UTTOOTEI {NUIEG.

o BeBaiwbeite 611 6A0G 0 EOTTAICUOG KAl TA EAPTHMATA CUUUOPPWVOVTAI JE TA TOTTIKG
TIPOTUTTO GO@aAEiag KaBwg Kal PE TIG ATTAITACEIS TNG KOIVIG WEPEAEIQG Kal OTI gival
KataAAnAa yia xpron o€ éva wToROATAIKO cUCTNUa TTou AGAANAETTIOPA PE TNV KOIVA
WeEAcIQ.

e EmBewpnon 6Awv Twv eEapTnUaTWy TNG TTAEUPAS DC - autd TrepIAapBAvEl TOV EAEyXO
NG BaBuoAoyiag arédoong Kal TNG TTPOCTACIAG TWV £EOPTNUATWY Kal TwV KAAWdIwV
DC, BA. evéotnTta 5.3.2 Tou IEC 62446.
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o [lpooTacia atrd utrépTacn/nAekTpoTTANEIa - TI €idOUg TTPOOTACIO UTTAPXEI OTO OUCTNUA
o¢ TIEPITITWON UTTEPTAONG, - VYIA TTOPAdEIyUa, UTTEPTAON TTOU TTPOKAAgiTal aTTd
KepauvIKO TTAAYMA, avaTpéte atnyv evotnta 5.3.3 Tou IEC 62446.

o EmBewpnon 6AwWV Twv €5apTNUATWY a1t TNV TTAEUPA TOU eVOANACOTOEVOU PEUNATOG
- auTd TrepIAaPPBAvel Tov EAeyxo TNG agloAdynong TMOOCEWY KAl TG TTPOCTACIAG TWV
eCaptnudtwy Kal TNG KaAwdiwong evaAAhacaoduevou peupaTog, PA. evétnta 5.3.4 Tou
TrpoTUTTOU IEC 62446.

o Emonuavon kai avayvwpion - 6Aa 1a €€apTruata eVaGAAQCOOUEVOU KAl OUVEXOUG
pelPaTOC TTPETTEl VA TTICNPaivovTal ue cagrvela kKal akpifeia, BA. evotnta 5.3.5 Tou
TrpoTuTTOU IEC 62446.

o Aco@dAeia TOu xWwpou - PePaiwbeite OTI 0 XWPOG £xel TTapapeivel kKaBapdg Kal
TAKTOTTOINUEVOG Kal OTI &€V OTTOTEAEI KivOUVO yId TO KOIVO.

HAEKTPIKEG DOKIMEG TOU CUOTHUATOG

MeTd Tnv €MaANBeuon TNG NAEKTPIKAG KAl UNXOVIKAG QKEPAIOTNTAG TOU QWTOROATAIKOU
OUCTAMOTOG HEOW Twv Bnudtwy €mMBewpnong TTou ava@épovTal TTapatmdvw, SokINAaleTal n
NAeKTPIKA atrédoon Kal n ac@dAeia. O dOKIYEG TTPETTEI VA eKTEAOUVTAI CUPQWVA ME TO
TTPOBAETTOPEVA OTOV €0VIKG NAeKTPIKG KWIKA. O TTANpogopieg TTou divovTal £dw PTTopouv va
BewpnBouv POVo WG YEVIKNA TTEPIYPAPH).

a) lMpouAdéeic aopalciag mpiv amrd tn dokiun

Mpiv atrd Tn die€aywyn Twv OOKIWY, EVOEXETAI VA aTTAITOUVTAl OI akOAOUBES TTPOPUAGEEIC
aOoQOAEgiag:

o Kapia taon €§6dou o€ Kapia atro TIG OeIPEC PWTOROATAIKWY CUCTOIXIWY (ETTITUYXAVETAI
ME TNV atroouVvOEDh €VOG I TTEPICOOTEPWV CUVOECUWY HOVADWY

o O1aopdAcieg £xouv apaipedei ) o1 dlakéTTEG MCB BpickovTal otn 8éon OFF.

e O1 kUpIol ammofeukTeg/ammoleukteg AC kai DC eival otn 8éon OFF (o1 KWwOIKeG PTTOPEi
€TTIONG va atTaitolv va gival KAEIOWPEVOI).

o O petarpoTtréag kal OAa Ta GAAQ EAPTAMATA £XOUV OTTEVEPYOTTOINBEI.

A@ouU etTaAnBeutei 0TI TTANPOUVTAI OAEG Ol ATTOPAITNTEG OUVORKEG TTOU aTTAITOUVTAl VIO VA
OOKINOOTEI TO CUCTNPO XWPIG KivOUuvo yia atoua A eOTTAICNO, PTTopEl va apyioel n diadikaoia
OOKIUAG.

B) Kivdéuvoc Sokiungs - peuuara BoaxUKUKAWUaro¢ xopdwyv (1sc)

Ek10G¢ amd 6Aoug Toug ouvhBeig KIvOUvoug TTou OXeTiCovtal HE Tn OOKIUA NAEKTPIKWV
EYKATAOTACEWY, TNV €pyacia o€ YOG Kal Toug 181aiTEPOUS KIVOUVOUG TTOU OXETICovTal YE Ta
QWTOROATOIKG CUOTAPOTA, UTTAPXEl ETTIONG O KiVOUVOG TTOU CUVOEETAI PE T METPNON TWV
peupdaTwy BpaxukukAwpartog (Isc). O1 Tao€Ig TNG cuaToIXiag JTTOPED va gival TTOAU uwnAég Kal
av dev akoAouBnBouv oI cwoTEG dladikaaieg, uTTopei va TTPokANBEei avagAegn T6¢ou kai BAGRN
ota e€aptipaTa. QoTO00, N HETPNON Tou Isc Ogv gival aTrapaiTTa ATTAPAiTNTN, KAl aVT autou
pTTOPEl va ueTpnOei To pelpa Asitoupyiag Tng cuaToixiag - autd uTTopei va yivel pe éva
OQIYKTAPA 1) HEOW TNG 080VNG TOU PETATPOTTEX ) TNG 006VNG.
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y) ATTaIToUuEVES SOKIUES

H oegipd pe tnv otroia die¢dyovTal o dOKIYEG KaBoPIleTal ATTO TOUG KWOIKEG - YIa AOYOUg
ac@aAciag kal yio va e€ac@aMIoTE N EYKUPOTNTA TWV ATTOTEAECUATWY Twv dOKIPWYV. Mia TUTTIKN

oeIpA €XEI WG EENG:

o JUVEXEID TWV QyWYWV TIPOOTATEUTIKAG yeiwong h/kal 1008UVAMIKAG

aTTapaiTnNTa PE
auTr TN o€1pd,
ecaptdral atmd
TOV KWOIKO KAl

eiwon / ouvdeoNng - €TTionNg oUvOECIPOTNTA PE TOV KUPIO aKPOOEKTN yeiwong /
ouvdeon: yeiwong, n otroia utropei va TrepIAappBavel dokipég Bpdyxou ouvBETNG
avTtiotTaong f/kail dokiur nAekTpodiou yeiwong.
o NEITOUPYIKEG OOKIPEG OE BIAKOTITIKOUG UNXAVICHOUG K.ATT.
o AOKIPEG OUVEXEIOG PETOGU TWV OEIPWV KAl TOU KIBwTiOU ouvdUaouoU
QWTOROATAIKWY
o AOKIJEG TTOAIKOTNTAG PETAEU TWV OEIPWV Kal TOU KIBwTiou cuvOuaouou
i QWTOROATAIKWV.
DC- mAeupa e Tdoe€Ig AvOIKTOU KUKAWPOTOG TWV X0pdwv
s i o AOKIMEG OUVEXEIOG JETAEU TOU KIBWTIOU GUVOUAGHOU QWTOROATAIKWY Kal
ZV(I((;(;I‘GO‘TGO‘I‘] TOU KUpIou atroleukTn/atropovwTr DC

o PeUparta BpaxukukAwuarog (eav atraiteitan) - IAIAITEPA EMIKINAYNH

o AOKINEC OuvExelag PeTafu kKuplou atroouvdETn/atmolelktn DC  kai
METATPOTTE

e Tdon QavoIKTOU KUKAWUATOG
atroleukTtn/atroleuktn DC

otnv ~ €icodo  ToOU KUpIou

aTmapaiTnTa he
QUTA TN o€Ipq,
eCaptatal ammo
TOV KWAIKO Kal
nv

eykaraoTaon):

ZCZaTdoTaor]): . AOKIU{ZQ’ TTOAIKOTNTAG psm&t’i Tou atroleUkTn DC NG @WTOROATAIKAG
OuUOTOIXiaG KOl TOU PJETATPOTTED
o AoKIJéG avTioTaong pévwong (utropei va givar eTmikiviuveg kKal va
TTpoKaAéoouv BAARN oTov EOTTAICUO €dv dev eKTEAECTOUV OWOTA)
e MeTPriO€Ig TITWONG TAONG OTIG A0PAAEIEG/TOUG BIAKOTITEG CUVACTTIOUOU
e ETTaABeuon TNG TTOAIKOTNTOG TWV EYKATECTNHEVWV EEAPTNUATWV.
o NEITOUPYIKEG OOKIUEG OE BIAKOTITIKOUG NXAVIOUOUG, HETATPOTTEIG K.ATT.
MAcupd o AOKIPEG OUVEXEIQG JETAEU PETATPOTTE KOl HETPNTH TPOPOdOTiag
evaAhaoodpe | ® AOKINEG  OUVEXElQG  PETAU  PETPNTH  TPOPOdOOIiag  Kal  KUPIou
vou peUMATOG aTroeUKTN/ATTOPOVWTH EVOAAACTONEVOU PEUPATOG
AC Tng e AOKIJEG  TTONIKOTNTOG METAGU  METPNTA  TPO®OdOCIiag Kal  KUPIou
gyKataoTaon QATTOOUVOETHPA/ATTOCEUKTN EVAANACTOPEVOU PEUNATOG
G (Ox e 2WOTH TTOANIKOTNTA OTnv £€6000 TOU KUPIOU OTTOoCeUKTR/aTTOleUKTN

EVOAAAOOOPEVOU PEUUATOG

e Aokipég avtiotaong povwong (Mtmopei va eival €mkivouveg Kal va
TTPOKAAETOUV {NWIG OoTOV EEOTTAIONO €AV BEV EKTEAEOTOUV OWOTA)

e Tdon otnv €£000 TOU KUPIOU aTTOCEUKTN/OTTOCEUKTN EVOAAQCOONEVOU
peUPATOg

o ApxIKA €vOeIEn Tou PETPNTA TPOPOodoaiag

o ATTWAEIO OUVOEDNG PE TO KUKAWPA BIKTUOU.
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ETtraAnBeuon aiobnTikng

EmBewpnrote 10 @WTOROATAIKO oUCTNUA YIa va ETIRERAIWCETE OTI TTANPOI TIG ATTAITACEIG
ailocOnTikKoU oxedlaouoU, OTTWG:

o O1ypaupég Twv Povadwy eival euBeieg kal TTApAAANAEG

e Ta CUCTAPOTA OCWANVWOEWY KAl KAVOAMWY gival Bappéva woTe va TaIPIAJoUV HE TOUG
TOiX0oUg

o H Bwpdkion Twv @WTOROATAIKWY CUCTOIXIWY, EAV ATTAITEITAI, Eival EYKATECTNUEVN Kal
IKAVOTTOINTIKA

o O1 @pdaKTEG i TA TTEPIBAANOTA TWV PETATPOTTEWV EiVAI KATAOKEUAOUEVA OTTWG £XOUV
oXedIOOTEI.

Mapdadoon Tou CUCTANATOG, TEKMNPIWON Kal UTTOBOAN EKBECEWY

Metd Tnv oAokARpwon OAwv Twv emBewpriocwyv Kal doKIhwy, Ba TTpetel va uttToBANnBEi
é€kBeon/TmoTOTTOINTIKG ETTIBEWPENONG OTOV IBIOKTHTN TOU CUCTHHATOG KAl 0€ KABE GANO PEPOG
TToU TO aTraiTei. To akdAouBo atmmdécTTagua armd Tov 0dnyd MSC Tou Hvwuévou BaaiAgiou yia
TNV €YKATAOTOAON QWTOROATAIKWY cuoTnudtwy (2012), divel pia oAokANpwuEvn €IKOVA Tou TI
ouviRBwg amaireitar?:

e BaoikéC TTANPOPOpPIES yIa TO oUOTNPA (XPNOIUOTTOIOUUEVA EEQPTHHATA, OVOUAOTIK
I0XUG, NUEPOMPNVIEG EYKATAOTAONG K.ATT.)
IMAnpo@opieg yia Tov oXedIACTH TOU CUCTHNATOG
o [1Anpo@opieg eyKATAOTATN TOU CUCTHUATOG
Aidypaupa cuvdeauoAoyiag, TTou Ba TrepIAauBavel TTANPOPOPIEG OXETIKA UE:
o TUTTOG KAl TTO0OTNTEG HOVAdAG
o AIauOPPWUOEIG OEIPWV
o [podiaypagés kKaAwdiwv - uéyebog kal TUTTOG.
o [podlaypa®és cUOKEUAG TTPOOTACIOG ATTd UTTEPEVTACT (OTTOU UTTAPXEI) - TUTTOG Kal
OVOUOOTIKEG TIUEG.
Ofoeig KouTIWV BIaKAGdWONG cuaTolXiag (OTTou aTTraiTeiTal).
TOmog, B€0N KAl OVOUAGTIKH TIUA OTTOPOVWTH GUVEXOUG PEUPATOG
O 2UOKEUEG TTPOOTACIOG EVAVTI UTTEPEVTACNG CUATOIXIaG (6TTOU UTTAPXOUV) - TUTTOG, B€0N
KOl OVOUOOTIKA TIPA.
o NeTTTOUEPEIEG OAWYV TWV aywYWV Yeiwang / olvdeong - uEyebog Kal onueia ouvdeong.
o NETTTOUEPEIEG YIA TUXOV OUVOETEIG E UPICTANEVO CUOTNHUA AVTIKEPAUVIKIAG TTPOOTACTAG
(LPS).
o NETTTOUEPEIEG OTTOIACDNTTOTE EYKATECTANEVNG OUOKEUNG TTPOCTACIAG ATTO UTTEPTACEIG
(téoo o0e ypappég evoAAOoOOUEVOU OOCO0 KAl O YPOAPMEG OuveEXOUG PEUNATOG),
oupTtrepIAapBavopévng Tng Béong, Tou TUTTOU Kai TNG d1aBduIong.
o O¢fon, TUTTOG KOI OVOUOGTIKA TIUF) TOU ATTOUOVWTH) EVOAAQCOOUEVOU PEUPATOG.
o ©O¢on, TOTTOG KAl OVOUACTIKA TIMF TNG OUCKEUNG TIPOOTACIAG OTTd UTTEPEVTACN
€VOAAOOOOUEVOU PEUNATOG.
o ©O¢on, TOTMOG KaI OVOMOOTIKA TIMA TNG OUCKEUNG TIpooTagiag atméd pelua
UTTOAEITTOUEVOU PEUPATOG (OTTOU UTTAPXEI).
o  OUA\a dedopévwy povadag
o  OUANO dedOPEVWV PETATPOTTED

o O

1 The system user should be provided as a minimum with the information described in BS EN 62446 Grid-connected
Photovoltaic Systems — Minimum Requirements for System Documentation, Commissioning Tests and Inspection.
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@DUA\O dedoPéVV CUGTAUATOG TOTTOBETNONG
o [1Anpowopieg AciToupyiag Kal cuvTrENoNg, TTou TTepIAapBAvouyV:
o Aiadikacieg emaARBeuong TG 0pBNAG AEITOUPYiag TOU CUGTHNATOG.
NioTa eAéyXou yia TO TI TIPETTEI vVa Yivel o€ TTEPITITwaon BAGBNG TOU CUCTAUATOG.
Al0dIkaoieg SIOKOTTAG/ATTOUOVWONG EKTAKTNG AVAYKNG.
2UOTACEIG CUVTHPNONG Kal KaBapiouou (eav UTTApXouV).
ExTiuAoeig yia TuxOv HEANOVTIKEG KTIPIOKEG €EPYACIEG TTOU OXETICovIal ME TN
PWTOROATAIKI) cuaTolxia (T1.X. Epyaaieg oTnv opo®r).
o Tekunpiwon eyylnong yia @WTOBOATAIKEG HOVADES KAl HETATPOTTEIG - Va TTEPIAAUPBAVEI
TNV NUEPOMNVia évapeng TnG eyyunaong kai Tnv Tepiodo eyyunong.
o TeKuNPiwan oXeTIKA PE TUXOV I0XUOUOEG EYYUNOEIC KATOOKEUNG ] OTEYAVOTNTAG.
o AtmoteAéopara dokipwy Kal dedopéva BEonG o€ Asitoupyia.’

PV Array Test Report olnitial verification
OPeriodic verification

O O O O

Installation address Reference
Date
Description of work under test Inspector

Test instruments

String 1 2 3 4 n
Module

Array -
Desciption

aps Voc

Array parameters (as specified)
sC
Type

. . . Rating(A)

String over-current protective device 5
DC rating (V)
Capacity (kA)
Type

Wiring Phase(mmz)
Earth (mm3)
Voc(V)

String test I (A)
Irradiance

Polarity check
Test voltage (V)
Array installation resistance Pos - Earth (MQ)
Neg - Earth (MQ)
Earth continutiy (where fitted)
Switchgear functioning correctly
Inverter make model
Inverter serial number
Inverter function correctly
Loss of mains test
Comments

2xnua 15: Tpdypauua dokiuwv yia pia ewroBoAraiky ouartoixia, OTwe ouviordrar amd tov odnyé MSC rou
Hvwpévou BaaiAgiou yia tnv eykardoracn ewroBoATaikwyv ouaTnudrwy.
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ETtraAnBeuon TG atmrédoong ToU CUCTHUATOG

H agloAéynon tou katd méoov Eva QwTOROATAIKO cUoTNUa AsiIToupyei OTTWG €xel OXEOIOOTEI
gival iowg N 1Mo dUCKOAN aAAG Kal pia atrd TIG TTI0 CNUAVTIKEG TITUXEG TNG BEong o€ AsiToupyia.
MNa va yivelr katavonTr n ammédocon Tou CUCTAUATOG, N GVAPEVOUEVN 1I0XUG TTPETTEI VO OUYKPIBEI
ME TNV TTPAYUATIKN 100 TOU CUCTAPATOG. TOUAGXIoTOV, N ££€000¢G 1I0XU0G ATTO TOV JETATPOTTEN
pTTOPEi Va diaBaaoTei atrd Tnv 00dvn Tou JETATPOTTED KOl VO OUYKPIOET Je TO eTTITTEDO TNG NAIOKAG
akTivoBoAiag. E€eidikeupéva dpyava, OTTwg opicuéva atmd Tn oeipd HT ltalia, ymmopouv va
XPNOIMOTToINBoUV yia TNV £Eaywyr TNG avapevouevng atrédoong atrd OTIYHIAIEG HETPAOEIG.

Ekmraideuon TOU 18I0KTATA TOU OUCTAMOTOG OTn PBacIKh AgIToupyia Tou
OUOTAMATOG

2710 TTAQiol0 TNG dladikaoiag B€oNng o€ AeIToupyia, O EYKATAOTATNG TOU CUCTANATOG Ba TTPETTE
va TTapéxel Paaikn ekTraideuan aTov I8IOKTATN/XEIPIOTA TOU ouoTAuaTog. Autrh Ba TTpéTTel va
TTEPIANQUPBAVEL:

o [lepipynon OTOV XWEO Kal €TTEERyYNOn OAwV TWV CUCKEUWYV, 16iwg TWV OIOKOTTITWV
ac@aAgiog

o Eme€niynon tng Aciroupyiag Tou peTaTpoTréa, cuptTepIAapBavopévwy Tuxév oBovwy Kal
PWTEIVWV eVOEIEEWV KATAOTAONG

o Eme€niynon Tou cuoTrpaTog TTapakoAouBnaong, eav £xel EYKATaoTaBEI.

o EmokOTNON TNG TEKUNPIWONG TOU CUCTAMATOG, CUMTTEPIAGUBAVOUEVWY TWV 0dNYIWV
AeIToupyiag, Twv eyyunoewy Kal Twv CUUBAcEwyY ouvTrpnong.

‘Evapén Asiroupyiag eyaAwv NAIGKWY TTAPKWY

Oocov agopd TIGC HEUOVWUHEVEG QWTOPROATAIKEG OUCTOIXIEG, TIGC KOAWDIWOEIG KOl TOUG
METATPOTIEIG, TO CUCTAUATA TTOU OouvdéovTal 0TO diKTUO pEONG TAong Ba cival TTapduola PE
ekeiva TTou ouvdEovTal OTO BIKTUO XAWNANG TAONG KAl atTaiTolv TTapdpoleg SOKIPEG Kal BEon o€
Aeitoupyia (OTTwWG avagépetal Tapamavw). Qotdéco, Ba UuTTAPXouv TTOAU TTEPICOOTEPEG
ATTAITACEIG KAl N ETAIPEIN KOIVI G WPEAEIAG, OTO DIKTUO TNG oTroiag ouvdEsTal Eva nAIakd TTApKo,
Ba €xel TTOAU okpiBeig TTpodiaypages w¢ TTPOG Ta atraitoUdeva kKal Ba BéAel etriong va
OUMUETEXEI OTIG TEAIKEG BIOdIKAOIEG OUVDEDNG.

To 2014, n yepuaviki staipgia TUV SUD maTotoinoe éva nAIaké Trapko 55 MWp (226.000
TTOAUKPUOTOAAIKEG povadeg Hareon Solar) ota KapmaBia Opn 1mou diaxelpifetal n Green
Vision Seven SRL otn Poupavia. Agiel va mrapaBéooupe 1o deAtio Tutrou ¢ TUV SUD
OXETIKA PE TNV EKTAON TWV OXETIKWY OOKIUWV/TTIOTOTTOINCEWV:

"H gupcia mioToTroinan Tou ££dwaoe n TUV SUD trpayuatotroiénke pe Baon 1o mpdtutio EN
62446:2010-7 yia pwTOROATAIKA cUCTANATA cuvdedEUéVa 0TO BikTUO Kal Ta TTpdTUTTa EN 1990
€wg 1999 kar EN 1090 yia kataokeuég atrd xaAuBa kar aloupivio. O EUTTEIPOYVWHOVEG TNG
TUV SUD e&étacav €mmiong TNV amddoon TwV EYKATACTAOLWV e Bdon 1o mpoTtuto EN
61724".°

BAétre etmiong Tn yeppavikr TeXViKR odnyia: Generating Plants Connected to the Medium-
voltage Network (oTa ayyAIKa) aoxoAgital pe Hey&GAa KEVTPIKA CUCTAHOTA (QWTOROATAIKA, GAAG
Kal aloAIKA Kol udponAekTPIKA) (BA. BIBAIoypagia yia AETTTOUEPEIEG).
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MdaOnua 2.3 AsiToupyia, cuvTiPNON KAl AVTIMETWTTION TTPORANHATWY
o€ QWTOROATAIKA CUCTAMATA

To cuvoAIKO uabnoiakd atroTéAeopa gival va €ioTe o€ B€on va avaAUeTe Eva QWTOROATAIKG
oUoTnUa, va To CUVTNPEITE Kal va €TTIAUETE TTPORARUATA.

Eicaywyn

Mia ouvdedepévn oTo OiKTUO QWTOPROATAIKA eykatdoTtaon €éxel mmolavr) didpkela (wng
oxedlaopoU peyaAuTepn Twv 20 €TWV, aAAG TTPETTEI va AEITOUPYEI KOl va oUVTNPEITal KaTd TN
dldpkelad autAg Tng TepIddou. H atroteAeopaTikr dlaxeipion Tng AsiToupyiag Kal NG
ouvTApnongG utrooTnpifel TNV uwnAnR evepyelakry amédoorn, Olao@aAifovtag Tn PREATIOTN
aTrédoon TwV CUCTNUATWY KAl ATTOPEUYOVTAG/UEIVOVTAG TO XPOVO TTOU £va cUOTNUA UTTOPET
va ammoouvdeBei atrd 1o SikTuo.

Eivalr duokoAo va diaxwplioTouv n AsiIToupyia kal n ouvtripnon. H Asitoupyia Tou cuoTAPATOG
OUVETTAYETAI T ouvtApnor Tou. MNa HPIKPOTEPA CUCTAMATA (TT.X. Of KATOIKIEG 1 MIKPEG
ETTIXEIPNTEIC), O IBIOKTHTNG TOU CUCTHAUATOS Ba AEITOUPYACEI TNV TTPAYHATIKOTNTA TO oUCTNUA,
Ba eKTEAEDEI OPIOUEVES £pyanieg auvTrpnong (TT.X. KaBapIoPog Twv PovAdwY O€ Mia TTiVEIQ
oucTolxia, €gaoc@dhion 6T n ToTmoBecia Oev Ba OKIACeTAl K.ATT. Z& TIEPITITWON CoBapou
TTpoBAANaTOC Ba KANBei unxavikdg ouvtrpenong. & £va nAIakd TTAPKO, N KataoTacn HoIalel
TTPAYHATIKA TTEPICOOTEPO PE TN Acimoupyia evog PIKpoU OTABUOU TTOPAYWYAS NAEKTPIKAG
evépyelag kal 6Aa 60a autd ouveTTayeTal. Ta cupBOAala ouvTriPNoNG ME EEWTEPIKESG ETAIPEIEC
MTTOPEI va €ival pia Xprnoiun €mmAoyn o€ OAEC TIC TTEPITITWOEIG- Ol UTTNPECIEG UTTOPOUV va
TTepINaPBAvouv TNV €TAOIA €mIBeWPNON Kal, €I0IKA 0€ ENPEG KOl OKOVIOUEVEG TTEPIOXEG, TOV
KaBapIiouo6 TwV CUCTOIXIWV.

Agitoupyia kal ouvrApnon @QWTOROATAIKWY OCUCTNMATWY (TTPOANTITIKN,
010pOWTIKNA KAl TTPOANTITIKA)

Epyaoieg Aeitoupyiag kal ouvtipnong

Mevikd, éva ouvdedePEvo OTO BIKTUO QWTOROATAIKG cUoTNPa AEIToupyEil TTARpWG auTtéuara,
aA\G ot TTepiTTTwON duoAsiIToupyiag eival atapaitnTo va avridpdoeTe ypriyopa yia va
EANOXIOTOTTOINCETE TIG OTTWAEIEG ATTOdOONG - €I0IKA O peydAa cuoThuata. Oa TPETTEl va
UTTApxEl OXEDIO AsITOUpyiag Kal cuvTAPNONG.

O kaBapiouds Twv QWTOROATAIKWY PovAdwyv pTTopei va atroTeAei TTPOBANUA 0€ OPIoUEVES
TOTTO0E0iEG KAl IOWG XPEIOOTEI va yivouv €IBIKEG PUBUIOEIG.
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2xnua 16: To orhpiyua mapakoAoubnang éxel KoAAnoer o€ AdBog 6éan. Ta avraAAakTikd Ba mpérrel va puAdooovral
n va givai aueoa diabéaiua.

Oa amaITEITAl TAKTIKA KOl OKOVOVIOTN ETTIOKEUN/QVTIKATAOTACN Twv £EQPTNMATWY TOU
OUCTAMATOC (KUPIWG NAEKTPOVIKWY CUCKEUWY, TT.X. METATPOTTEA, TTOU OUVABWG &ev dlapKkouv
600 Ta PWTOROATAIKG aTOIXEIQ). OpIoUEVA EEAPTANATA TOU CUCTAMATOG - KUPIWG AO@PAAEIES Kal
diodol - Ba mpétrel va avTikaBioTavral KABe Aiya xpovia, KaBwg n atrwAgia 10XU0G OTIG
OUOKEUEG AUTEG UTTOPET va 0dnyroel o€ UTTEPBEPUAVOT Kal VO TTPOKAAEGEI OUCAEITOUPYIQ TOUG.
AMNa gCapTipata gival o avBekTIKA, aAAd Ba TTPETTEI VA AVTIKOTAOTABOUV TOUAAXIOTOV dia
@opa kata 1n diapkela WG TOU CUCTANGTOG, Yia TTAPAdEIYUA O UETATPOTTEAG. ZNUEIWCTE OTI
Ol TTEPICOOTEPOI KATAOKEUAOTEG UETATPOTTEWY TTPOCPEPOVTAI VA ETTEKTEIVOUV TNV £yyUNOT] TOUG
oTa 20 £€Tn oTNV idIA TIMA YE TOV iDIO TOV PETATPOTTEQ.

Evdéxetal va 1€BoUv o€ 10U VEEG KAVOVIOTIKEG ATTAITACEIG TTOU ATTAITOUV TNV TPOTTOTToiNoN
OKOPN KAl TWV UPIOTAPEVWY CUCTNPATWY. O1 TPOTTOTTOIACEIG AUTEG WTTOPEI VO GUVETTAYOVTAI
TTPOCOETO KOOTOG TTOU TTPETTEI VO An®OEei utTTOWnN.

MapakoAouBnon

MNa va eCac@ahiotei upnAf ammédoon TnG €mmévduoNng, €ival OnNUAVTIKO TO QWTOROATAIKG
ouoTnpa va Asitoupyei xwpi¢ dlakotrf. H TTapakoAouBnon tou cucoTAuatog Bonbd oTtnv
éykaipn avixveuan duaAsitoupyiwv. Auto Pe Tn o€ipd Tou CUPPBAAAEI TNV EAAXIOTOTTOINON TWV
amwAEIV TTapaywyng evépyelag. H TTapakoAouBnon o€ kATTolo emiTredo €ival amrapaitn.
AUTO pTTOpEl VO KupaiveTal atTd €TACIEG OTITIKEG ETTIOEWPNOEIC £WG TNV ATTOUOKPUOUEVN
TTaPOKOAOUBNGN TIoU TTPAYMOTOTIOIEITaI aTTO  €CWTEPIKN €TAIPEiG OUVTAPNONG yia Tnv
ETTAANBeUON TNG AEITOUPYIKOTNTAG Kal TNG ao@aAeiag. Opog kaBs aupBaong ouviipnong Ba
TPETTEl va €ival n €yyunon Taxeiog avtatrOKpIonG o€ TTEQITTTWON OQUOAEITOUPYIAG Tou
PWTOROATOIKOU oUOTAUATOG. H Taxeia avTiyeTwmion BAaBWV KaTd TNV TTEPIOBO £yyunong Twv
20 eTwv Kai KaTd TN didpkela {wAG TOU CUCTANATOG UTTOPET va 0dNyAOEl O ONUAVTIKA augnon
TNG OUVOAIKNG evePYEIOKAG aTTdd00NG.

MapakoAouBbnon TNG atrddoonNg TOU CUCTHUATOG

MNa Ta @WTOBOATAIKA cuoTAuaTa TTOU OuvdéovTal OTo OiKTUO OlaTiBeTal pia oeipd atmd
e€OTTAIONO  TTapakoAouBbnong kai cuoThPaTa cuAAoyrig Oedopévwy. Mtropolv va gival
QVEKTIUNTA yia TN AgIToupyia Kal Tn OUVTAPNON. Z&€ OUCTAPATA MPEYAANG KAIJOKaAG, N
TTaPaKoAOUBNGN gival oTTWOOATTOTE ATTapPaiTNTN, dedOPEVOU OTI OI N EVTOTTIONEVES BAGRBES TOU
OUCTAPOTOG 1 N uttoattodoon AGyw €AATTWUATWY WPTTOPE va odnynoouv O€ ONUAVTIKEG
OTTWAEIEG ECODWV.

H evepyeiok atrddoon PtTopei va eAEyXETAl TAKTIKA KAl atTAd a1Td TOV PETPNTH TPOPodoaiag.
Qaot1600, aTTaITOUVTAl AETITOPEPEDTEPES TTANPOPOPIES yIa TNV €Upean BAABwWV.

Kat' apxrjv, Ta OUCTAPATA TTAPAKOAOUBNONG CUYKPIVOUV CUVEXWG TNV TTPAYUATIKI ammédoon
€VOG QWTOROATAIKOU CUOTHAHATOG KE MIA TIA ava@opds (SnNAadr TNV EKTIMWHEVN QVAUEVOUEVN
amdédoon OTIG TPEXOUOEG KOIPIKEG OUVONKEG). Z& TTEPITITWON QTTOKAICEWV TTéPAV  TwV
KaBopiopévwy opiwv, n TTapakoAouBnon oTéAvel ouvayepud oTov IBIOKTATN/BIaXEIPIOTH TOU
ouoTiuaTog. O 1810KTATNG/BIaxeIpIoTAG Ba uTTOPEi 0T oUVEXEIa va avTIOpAoEl Kal va 10pOwaEl
T0 TPOBANua. Opiouéveg QopEg, €vag OTTAOG OTITIKOG €AEyXOG MTTOPEI va EVTOTTIOEl TO
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TTPORBANPA (TT.X. PPWHIA OTIG HOVABEG). MePIKEG POPEG OUWG TTPETTEI VA YiVOUV EKTETAPEVES
METPAOEIG YIa VA EVTOTTIOTEI N aiTia pilag BAGRNG, KaBwg Ta cuoTHPATA TTApaKoAoUBNoNng - 18iwg
O€ JIKPA OUOTAMATA - BEV TTAPAKOAOUBOUV TNV KATAOTACN TWV ££apTNUATWY, OTTWGS KAAWDIA,
ACQAAEIES 1] TTApOOIa.

H &iapkng TtapakoAolbnon Mmmopei va CUPBAAEl OTn MEYIOTOTTIOINGN TNG EVEPYEIOKNAG
ammodoong. AuTO aTToTeAEl onpavTik TITUX TNG TToIdTNTAG. MNa Tapddelyua, n amoédoon
OIOQOPETIKWV HETATPOTTEWY WTTOPEI VO OUYKPIOEI Kal PIa TITWON TG ammodoong MUTTopEi va
EVTOTTIOTEI ypriyopa. Me Tnv €mMIOKEUR | TNV QvTIKATAOTOON TOU METOTPOTTEQ HWE XAMNAN
atmroédoon, PTTopei va augnBei n armrdédoon 0AGKANPOU TOU GUCTAUATOG.

O1 TapdaueTpol Tou QWTOROATAIKOU CUCTAPATOG, OTTWGS To PelPa, n Tédon Kal n 1o0xUG OTIG
TAeupég DC kai AC, utropoUv va TrapakoAouBouvtal atreuBeiag ammd Tov PETATPOTTEQ.
MpdoBeTeC OUOKEUEG, OTTWG AIOBNTAPES AKTIVOBOAIaG, Bepuokpaciag rp akdun Kal avéuou,
EMTPETTOUV TNV TTapakoAouBnon Twv TTEPIBAAAOVTIKWY CUVBNKWY. AUTEG Ol OUOCKEUEG
TTapaKoAoUBNoNG TotroBeToUVTAI KOVTA OTN QWTOROATAIKI CUCTOIXiO. ZNUEIWOTE OTI N CWOTH
EYKATAOTACN QUTWY TWV CUOKEUWV gival (WTIKAG onuaciag. MNa mTapddeiyua, o aiobnTipeg
akTivoBoAiag TTpéTTel va eykaBioTavtal TTapGAANAa Pe TN CucoToIXia Twv HOVAdWY Kal Ogv
TIPETTEl VO UTTOKEIVTQI O€ CUXVHA oKioon.

‘ ~ 5 [ o K o

2xnua 17: MNupavouerpa o€ ueydAn eykardoraon o€ OTEYN, WS UEPOS TTEIPAUATIKAS dIATaéng (apioTepd). AVEUOLETPO
yia 1 uétpnan g raxumrag Tou avéuou (S€€id).

Mia avdAuon kOoTouG-o@éAoUG Ba Ponbricel va aTToQacIoTEl TTOIEG TTaPAUETPOl Ba
TTapakoAouBouvTal Kail Trola pEBodog TTapakoAouBnong Ba xpnoiyotroinBei. MNa Tapddeiyua,
gival acup@opn Kal TTEPITTH) N €KTETAPEVN TTapakoAouBnon evog HIKPOU @wTOROATAIKOU
OUCTHPOTOG 0€ OTEYN- Ol BAGRBEG TOU CUCTHPATOG UTTOPOUV CUXVA va aviXVEUBoUV aTTAWG
TTOPATNPWVTAG TNV KATAoTOon TNG 08dvng Tou petatpotréa. Ao Tnv GAAN TTAgupd, n
EKTETOMEVN TTAPAKOAOUONON €vOG peyAAou @QWTOBOATAIKOU OUCTANATOG €xel  PEYAAO
TIAEOVEKTNUA KOOTOUG, Oedopévou OTI Ta OQAAPATa 3 n UTToAgIToupyia pTTOpOUV Vva
EVTOTTIOTOUV Kal VO ATTOKATOOTAB0UV Ypriyopa.
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2xnua 18: Aiobnripag anvo,BoAiag o€ nAiaké mapko atnv lomavia (apiotepa). Mnyn: SMA Solar Technology AG.
AVIXVEUTHS BEPLIOUETOOU OTEPEWEVOS OTO TTIOW EPOS PIag povadag yia n LETPNON TNS Bepuokpaaiag g povadag
(0eéia).

¥

Sxnua 19: Eav éev avriueTwimiaTouv 1a WIKPA mpoBAnuara, ummopei ypnyopa va odnynoouv o€ ueydAa. MNnyn: Frank
Jackson

ACQAAEIEC/BIAKOTITEG KUKAWPATOSG GWTOROATAIKAG oUCTOIXIOG

H Asitoupyia Twv ao@aAEIV Kal TwV JIKPodIakoTITwy (MCB) ouvexoug peUuaTog oTa KOAwWdIa
TWV QWTOROATATKWY CUCTOIXIWY, YVWOTA WG "ac@dieieg xopdwv" A "MCB xopdwv", gival va
TTPOOTATEUOUV KUPIWG aTTd Ta Agydpeva "avaoTpo@a peupata”, aAAd TTpoo@EéPouV £TTioNG

TTPOOTACIa aTTO BPAXUKUKAWMPATA, UTTEPBEPpUavVON KaAWDIWV Kal NAEKTPOTTANEIa.

O1 €Bvikoi kwdikeg Ba kKaBopifouv eav/TTOTE TTPETTEI VO XPNOIPOTTOIOUVTAI AoPAAEIeg kal MCBs
0€ aQUTA To KUKAwpaTa Kal Ba kaBopifouv Tov TUTTO TTOU TTPETTEI VO XPNOIUOTTOIEITal 1) OEV
emTpétreTal (1M.X. o TMoAwpévol MCBs ocuvexoUug peUpatog dev emTpETTOVTAl TTAOV OF€
QWTOROATOIKG CUCTAPOTO OE OPIOUEVEG XWPEG AOYw Twv KIVOUVWY TTOU OuvdEéovTal HE
auTtoug). lMevikd, €dv TTEPIOCOTEPEG ATTO TPEIS CEIPEG OUVOEOVTal TTAPAGAANAQ, aTTaliTouvTal
AOQAAEIEG TEIPWV.

O éAeyXog TwWV ao@AAEIWV TTPETTEI VA ATTOTEAE HEPOG TNG TAKTIKAG pouTivag ouvtipnong. Ol
ac@aAcieg eBeipovTal TTPOOSEUTIKA Kal auTd PTTOPET va 0dnyRoel O€ ETTIKIVOUVESG KATAOTACEIG.
H avrmikardotaon Twv oao@aAeiwyv egival pia ommd TIG TTIO0 OuvnBICPEVEG E€PYOTIEG TTOU
TIPAYHOATOTTOIOUVTAI KATA TN ouvTAPNON VOGS @WTOROATAIKOU CUCTHPATOS. Edv 01 aopdAcieg
KaiyovTal TTOAU cuyvd, icwg €xel vONUa va eTTAVECETAOETE AV £XOUV OIOOTACIOAOYNBEI TTOAU
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MIKPA YIO Tn ouoToIXia. & OpIouéva, IDIWG HEYAAUTEPA, CUCTAPATA n KOTAOTAON TWV
QOQOAEILV TTOPOAKOAOUBEITAI £ ATTOOTATEWG )/KaI OI A0PAAEIEG avTIKaBioTavTal KABe xpovo.

AvTigeTwion TPORANHATWY YIa @WTOROATAIKA CUCTHMAT

O1 unxavikoi ouvTApnong Kai €TTIOKEUNG Ba mpétel va éxouv TpdéoBacn o€ 0dnyoug
QVTIETWTTIONG TTPORANUATWY KATAAANAOUG yia Tov TUTTO TNG €YKATAOTOONG OTNV OTToia
epyalovral. Autd Ba diacahioel 611 o1 BAAReg evTomifovTal Kal ammokaBioTavral o 600 TO
duvaToOVv CUVTOUOTEPO XPOVIKO dIdoTNUA.

solution

Meters show no output. Inverter No DC voltage at the inverter Too dark, not enough light.
shows no input voltage from PV  input. Come back at a better time
array and no power being fed when there is enough sunlight.
into the grid. If not >

Main DC isolator in open
position? Defective isolator?
Check voltage at isolator input.
IF not>

String fuses blown (lightning
strike/ surge)?
If not>

Surge arrestor has short-
circuited the array to earth.
Check surge arrestor

Open or short ciurcuit in the
array? Damaged cables or
modules? Visual inspection

required.
There is a DC Voltage at the Too dark, not enough light.
inverter input but the inverter Come back at a better time
indicators are not showing when there is enough sunlight.
anything. If not>

Defective inverter, contact
manufacturer.

>xnua 20: Amoéorraoua amoé évav odnyo avriUETWITIONS TTPOLBANUATWY.

41



Co-funded by the
Erasmus+ Programme ‘ @
of the European Union

MdOnua 2.4 Z£pBIg Kal ETTIOKEVEG

levikd pabnolakd amotéAdeopa: Na cival oe Béon va avaluel Eva @wTOROATAIKO cUuoTnua Kai
va eKTEAET epyaacieg o€pPIC KAl ETTIOKEUAG.

Eicaywyn

Ta ewToBoATaiKG cuoTAuaTa NAIOKNAG EVEPYEIAG TUVETTAYOVTAI JEYAAN OIKOVOUIKR €TTEVOUON
KAl WG €K TOUTOU TO OWOTO GEPPIG KAl O ETTIOKEUES Eival ETTITAKTIKES IO va onBricouv To
oUoTNPA 0ag va TTapEXEl agIOTTIOTN, KABApr evEpyEla yia TTEPICCOTEPO aTTO TN dIAPKEIR CWAG
Tou, N oTroia gival cuvnBwg 25 xpovia, Kai €TTiong yia va evroTtriovral Ta TTPoBAAUATA TTPIV
yivouv 1m0 coBapd TTpoRAnua. To o€pPIG Kal Ol ETTIOKEUES TTPAYUATOTTOIOUVTAl OUVHBWG O€
QWTOROATAIKA CUOTAMATA TTOU AEITOUPYOUV KaAd, dev AcitoupyoUv KOAd 1 &ev Asitoupyouv
kaBdéAou. Madi ue évav punxavikod, ol TEXVIKOI JTTopoUV va UTTOaTNPIEoUV OTOV YPIyopo £AEYX0
TOU CUCTHHATOG KaI VA EVTOTTIOOUV TO TTPOBANUQA, €dv UTTAPXEl, KABWG Kal va TTapAoXouv oTov
IDIOKTITN TOU CUCTAMATOG TNV TTPOCPOPA YIa va AEITOUPYNOEl TO CUCTNUA OTO PEYIOTO dUvVATO
BaBud. O1 emokeuég utTopEl va Kupdivovtal ammd Tnv aAhayn PIag ac@dAsiag - tnv
ETTavaPUBUION €VOG PETATPOTTED £WG TNV EYKATACTAON EVTEAWG VEWYV TTAVEA 1] HETATPOTTEWV.

Z€ autn TNV evoTNTa, Ba e€€TACOUNE TO TEPPIG KAl TN @POovTida TTou UTTopEi va xpeidlovTtal Ta
OUCTHAPATA NAIOKNAG EVEPYEING, TO KOOTOG TOU €V AOyw O€pPIg, TO TTWG Ba dIaTTIOTWOETE av
XPEIAleOTE ETMOKEUEG, TIG GUVABEIG aiTieg BAABNG TOU GUOTAPATOS NAIOKAG EVEPYEIOG Kal YIAT
Ba TTPETTEl VO €EETACETE TO €VOEXOPEVO VO TTPOCTATEUTEITE PE €va TTPOYPAUMA CUVTAPNONG
NAIOKAG eVvEPYEIQG.

Alaxeipion oToixXeiwv evepynTiKoU

https://palmetto.com/learning-center/blog/solar-maintenance-and-solar-service-your-solar-
power-needs

To ewToBoATaIKG cUuoTNa gival pia eTévouon OTTWG £va OTTITI i €va AUTOKIVNTO TTOU TTPETTEI
va dlaxelpieTal owaoTd, dev €XEl KIVOUUEVA PEPN, €ival TTOAU afIOTTIOTO Kal hJE TNV KATAAANAN
OUVTAPNON Kal EEUTTNPEETNON UTTOPEI VA TTAPEXEI ATTPOOKOTITN atrddoan yia 25+ yxpovia. Map'
OAa auTtd, cival KOAO TO OUCTAPO va €AEYXETAI £TNOIWG, WOTE VA dlacPaAieTal 6T OAa
AeiIToupyolv cwWOTA KAl O IBIOKTATNG VO €xel TO KEQAAI Tou AOUXO aTmévavtl ot TuxXOv
TTPORBAAUATA TTOU UTTOPEI VO EUPAVICTOUV.

‘Eva 1TakéTo O€pPIg Kal E€TIOKEUWY UTTEPPaivel TRV KAAuwn TToU TTOPEXEl N €yyunon Tou
oucoTAPATOG (T1.X. €vag XOAQOPEVOG MPETATPOTTERG). AUTO TO TTAKETO UTTNPECIWY TTAPEXEI
TTPOOBETA OPEAN KAl EYYUNOEIG, OTTWG TTAPAKOAOUBNON TNG aTTOB00NG, EVEPYEIOKEG OUCTATEIG,
QKON Kal EKTITWOEIS o€ avapBabuioeig Tou cuoTtrpaTog. Kal av evrotmoTei K&tolo TTpdRAnua,
TO TTPOYPAUMA UTTOPEI €TTIONG VA GUPPBAAEI OTNV KAAUWN PMEPOUG TOU KOGTOUG TWV ETTIOCKEUWV
TTOU ATTAITOUVTAI YIa va €TTAVEABEI TO cUOTNPA o€ TTANPN 10XU.
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AgloAdynon, avdAuon oamrdédoong kKal PeAtTioTotroinon @WTOROATAIKOU
OUCTAMATOG

MapakoAouBbnon €mOOCEWV O€ TTPAYUATIKO XPOVO

H evepyeiok ammédoon, n otroia atroteAei TNV KUpla €vOeIiEn TNG AvBEKTIKOTNTAG, UTTOPEI va
eEAEYXETAI TAKTIKA Kol OTTAG ammd  Tov  HETPNTH  Tpogodocoiag. QoTéco, aTTaITouvTal
AETTTOUEPEDOTEPES TTANPOPOPIES YIA TN GUVTAPNON KAl TIG ETTIOKEVES. Evd utTopEi TTiong va ivai
duvaTog 0 €AEyXOG TNG EVEPYEIOKAG aTTOO00NG MECW TOU HETATPOTTEA, €va EYKATECTNMEVO
oUoTNPa TTapaKoAoUBNOoNG CUYKPIVEI CUVEXWG TNV TTPAYUATIKI ATTOd00N £vOG PWTOBOATATKOU
OUCTAMOTOG ME MIa TIUA ava@opdg (dnAadr Tnv eKTIMWMEVN AVAUEVOMEVN aTTOd00Nn OTIG
TPEXOUOEG KAIPIKEG OUVONKEG). € TTEPITITWON ATTOKAICEWY TTEPAV TWV KABOoPIoPEVWY Opiwy, N
TTAPAKOAOUBNGON aTTOOTENAEI oUVAYEPUO OTOV IDIOKTATN TOU CUCTANOTOG/TOV DIAXEIPIOTA TNG
uttnpeaiag. O 1810KTATNG/BIaXEIPIOTHG UTTNPECIWY Ba PTTopE 0T CUVEXEIQ va avTIOPACEl Kal va
dlopBwoel To TTPORANUA €€ amooTAoews. MepIKEG QOpEG, UTTOPED va attaiTeiTal évag atmAdg
OTITIKOG £AEYXOG VIO va EVTOTTIOTEI TO TTPORANUA (TT.X. PUTTOI OTIG HoVAdES). MePIKES popég
OMWG TTPETTEI VA YiVOUV EKTETAUEVEG METPAOEIC YIA VA EVTOTTIOTE N aiTia piag BAGRNG, KaBwg Ta
OUCTHPOTA TTapakoAouBnong - 18iWG 0€ MPIKPA CUuCTAMATA - dev TTapPAKoAouBouv Tnv
KatdoTaon Twv EapTNUATWY, OTTWGS KaAWDIA, ac@AAEIEC A TTapOUOIa.

ETITOTTIEG ETTIOKEWEIS

O mdpoxog Ba TTPAyUATOTIOINCEl HIA QUOIKN ETTIOKEWN OTO €PYOOTACIO VYIA VA €CETAOEI
OAOKANPO TO cUCTNUAO Kal va EVTOTTIOElI TUXOV TTPORAAUOTA TTOU UTTOPED va €ival n aitia Tou
TTPORBANMATOG. AUTG UTTOPE va €ival: - n AeIToupyia TOu CUCTAPATOG.

1. Bpwuika maveA n WIKOOPWYUES

O1 BpoxoTTwaoelg diatnpouv ouviBwg Ta TTaveA OXETIKA Kabapd, aAAd utTopouv eTTiong va
TTpokaAéoouv (nuiEg oe TrepiTmTwon  XaAalomrtwong. EAAsipel Bpoxng emiong, d&AAol
TTEPIBAAAOVTIKOI TTAPAYOVTEG, OTTWG N OKOVN, N yupn, Ol OTAYOVES TWV TTOUAILOV PTTOPOUV va
KaAUWoOUV Ta TTAVEA OOG KAl va EPTTODICOUV TIG OKTIVEG TOU NAIOU ETTNPEACOUV ONPAVTIKA TNV
aTrédoon TNG UTTOPEI VO 0OG NAEKTPIKA EVEPYEIQ TTOU TTAPAYEI TO CUCTANA. To TTPWTO TTPAYHC
TTOU TTPETTEI VA KAVETE KATA TNV ETTIOKEWN OTNV TOTTOBEGIa 0S va eAEYEETE T TTAVEA yia BpwuId
Kol pUTTOUG Kal va KaBapioeTe Ta TTAVEA yIa VO TO ATTOROKPUVETE.

2. EAgyyol nAekTpikou ouoTtnuarog

MeTd TOUG TTIVAKEG, O TEXVIKOG €ival 0 OTITIKOG EAeyX0G OAWV TWV NAEKTPIKWYV £EAPTNUATWY TTOU
ouvOiouv TO OTTITI 0O ME TOUG NAIOKOUG CUANEKTEG Oag yia Tuxov ¢@Bopd , @Bopd n
atroouvdeon. Auto TrepIAapBAavel Ta KOUTIA@ cuvOuaopoU/dlIokAGdwaoNG, Ta KAAWwdIa Kal TOUG
ouvdEoUOUG yia va dlaag@aliaTel 6T OAN n 10XUG TTou agloTrolEiTal JeTadideTal CWOTA.

3. EAegyxo¢ Kal QvTIUETWITION TTAPACITWY

Ta TpwKTIKG, Ta TTOUAIG Kai GAAa TTapdaoiTa ap€okovTal va @wAiddouv OTTou aioBdavovTal
QOQOAEIG, Kal ol NAIOKOI CUAAEKTEG TEIVOUV VO OUYKOTOAEYOVTOl OTA AOQOAr KATagpuyia TToU
avadntouv. QoTtdé00, n dpacTnPEIOTNTA AUTWY TwV (WwV PTToPEl va TTpokaAéoel ¢nuiId oTa
eCapTiuaTa Tou NANIAKOU CUCTAKATOG 1) VO PEIWOEI TNV TTAPAYWYIKOTATA Toug. AuTd Ba TTpETTEl
va atrogokpuvovTal €av UTTApXouv Kol va Aaufdvovtal péTpa, OTTwG N €YKATAOTOON
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TIPOCTATEUTIKWY YIO T wUIa, WOTE va atTopeuxBouv 010 JEANOV NTARUATA TTOU OXETICoVTal
ME TTapdolTa.

4. Zuvrhipnon nAIGKou LETATPOTTEQ

O1 nAhiakoi petatpotreic cival éva ammd T1a KUPIA KAl TTIO TTEPITTAOKA  €&apTAPATA  €vVOG
PWTOROATAIKOU CUCTANOTOS oUVOEdEUEVOU OTO DIKTUO KOl UTTOPEI ETTIONG va gival n TNy Tou
TTPOBAANATOG O0TO cUCTNPA. ZuviRBwg N didpkela CwAG Toug dev gival TGoo PeydAn 600 Twv
NAIOKWYV CUAAEKTWV, OTTOTE TTPETTEI VA EAEYXOVTAI KAl VA ETTIOKEUAZOVTAI Yia va BeRalwBEiTe OTI
O¢ev gival N aitia evog CUCTAPATOG TTOU UTTOAEITOUpYEi. Evag JeTaTpoTréag TTou AEIToupyei KaAd
Ba dlao@alioel 6Tl N YETATPOTTA TNG EVEPYEIOG OUVEXOUG peupaTog (DC) oe Xproiun NAEKTPIKN
evépyela gival BEATIOTOTTOINUEVN KAl ABIGAEITTTN.

Y1roBoAn eKOécewV ava@opdg

H uttoBoAr ava@opwyv OXETIKA PE TO €ido¢ Twv BAABWY TTOU evTOTTiIOTNKAV €ival (WTIKAG
onuaaciag yia TNy TPOTOCN ETTICKEUWY, N OTToia Ba UTTopoUaE va £XEl TN HopYn €vOg eVIUTTOU
TToU Ba TTEPINAPPBAvVEl TTANPOYOPIEG OXETIKA WE TOV IBIOKTHTN TOU CUCTAUATOS KAl T OedouEva
NG eykardotaong. Ta oToixeia yia 1o Oedopéva TnNG eykaTdotaong Ba TTpétmel va
TTepIAapBavouv peTalu aAAwyv Ta £EAG:

o MéyeBog Tou £pyou
e TUTTOG TOU TTPOIOVTOC TTOU PTTOPEI VA €ival €iTe JovAada, €iTe PJETATPOTTEAS K.ATT. KAl OAEG
TIG OXETIKEG TTANPOPOPIES TTOU TO AYOPOUV, OTTWG O KATAOKEUAOTAG, O TUTTOG, N 10XUG,
N TEXVOAoyia Kal n ToooTnTa. [Na Tov JETATPOTTEA gival KOAG va yvwpileTe av gival Jovi
O€IpA 1 KEVTPIKI.
e [loUu eival eykateoTnuévo TO OUOTNMA, dnAadr av TIPOKEITAl VIO MPOVOKATOIKIA,
Biounxavikd KTiplo, €TTiyeIo /| opo®H.
e [IAnpo@opieg oxeTIKG pE TOV TPOTTO TOTTOBETNONG TWV TTAVEA, hE KAion A OxI
e O 10TTOG TOU TTPORAAMATOG TTOU EVTOTTIOTNKE TTPETTEI VA AVOPEPETAI OAPWGS KAl PTTOPEI
va givai
o AvtaAAayr/eTmioKkeun povadwy,
O avTOAAQYH/ETTIOKEUR JETATPOTTEWV
o AvtaAdayn ) emokeur KaAwdiwv Kal CUVOEC WV
o Emokeuég e§aptnudtwy cuvapuoAdynong
0 ETmokeuég emmikovwviag n
0 AAAgg
o  Tpapnéte TTOANEG QUTOYPOPIEG TOU EVTOTTIOPEVOU TTPORAARUATOG

Emidlopbwoeig

MeTd Tnv agloAdynon Tou WTOROATAIKOU GUCTAMOTOG KAl TOV EVTOTTIONG TOU TTPOBAANATOG,
évag eutTeipoyvwpovag Ba oxedidoel TIG ETIOKEUEG, Ba ayopdoel aviaAAOKTIKG Kal Ba
aTTOKATOOTHOEI OAEG TIG BAGBEG. ZTN OUVEXEIQ, Ol EPTTEIPOYVWHOVESG Ba eAEyEouv av To NAIOKO
ouoTnpa ivalr kal AN TTARPWG Aciroupyikd. Autd onuaivel 0TI PIa aTTWAEIQ TTOPAYWYAS
evépyelag dlopBwveTal eyKaipwg.
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Mepaitépw avdyvwon Kal TTANPo@opisg

Grid-connected Solar Electric Systems by Geoff Stapleton & Susan Neil, Chapter 10: System Installation,
Earthscan Expert Series.

Photovoltaic Systems by James P Dunlop, Chapter 11: Electrical Integration, American Technical
Publishers.

Planning and Installing Photovoltaic Systems by DGS, Chapter 7: Installing, Commissioning and
Operating Grid-Connected Photovoltaic Systems, Routledge.

MepaiTépw avdyvwon Kal TTNyEG TTANPO@OpPIWV

Grid-connected Solar Electric Systems by Geoff Stapleton & Susan Neil, Chapter 11: Commissioning,
Earthscan Expert Series.

Photovoltaic Systems by James P Dunlop, Chapter 12: Utility Interconnection, Chapter 13: Permitting
and Inspection, Chapter 14: Commissioning, Maintenance and Troubleshooting, American Technical
Publishers.

Planning and Installing Photovoltaic Systems by DGS, Chapter 7: Installing, Commissioning and
Operating Grid-Connected Photovoltaic Systems, Routledge.

‘PV System Commissioning’, Solar-Pro magazine: http://solarprofessional.com/articles/design-
installation/pv-system-commissioning.

‘PV System Commissioning: Tests and Tools’, Home Power magazine :
http://www.homepower.com/articles/solar-electricity/design-installation/pv-system-commissioning.

See also guides to installation and good practice in general bibliography.
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