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EYXAPIXTIEX

®a NBera va gvyaprotiom Bepud tov kKabnynt ko Keovoertavtivo Yopdmovio kupiog
YL TNV EUMGTOGHVI] TOL MOV £€J€1Eg, KOl TNV VLAOUOVI] TOL €Kave Kotd TN OldpKewn
vAomoinomng ¢ mruylokng epyaciag. Onwg emiong ko yio v moAvtun Pondewa  xon

KkaBod1ynon tov, yia v enilvon dpdpwv Bepdtov.

®a Oeha emiong vo amevbive TIC gVXOPLOTIEG LOV GTOVG YOVEIG HOVL, Ol Omoiol
oTPEav TG GTOVOEG OV HE SPOPOVLS TPOTOVS, PPOVTILOVTOS Yo TNV KOAVTEPT] OLVATI

HOPP®OT pov.

Téhog B MBeha Vo €VYOPIOTACH KOl VO OPIEPOCH VTV TNV TPOSTADED TOV
LETATPATNKE GTNV TOPOUTAV®O TTLYLOKY GTIS 000 yuvaikes g {ong pov ) yuvaika pov [1omn
oL 6TAdNKE OA0 AVTO TOV Kapd dimAha LoV Kol 6T vedTepPn yuvaika e Cong Hov, TNy KOpn
pov Iodvva mov pog €xel avootat®oel evydpioto T (o1 Tov TElevTaio evdpion xpovo Tov

elvat kovtd pog (Kt ag Lov £0KIGE TNV TUTMOUEVT TTUYLOKT OVO POPEG).



1° KE®AAAIO

EIZATQI'H

Iotopuci) Avadpopun

Otav ta dlkTva TOPOYNG NAEKTPIKOD PEOLATOG ONovpYHONKay Yo Tp®TN Popd, M
gupelar O1BECIUOTNTA NAEKTPIKNG EVEPYEWNG GE YOUNAO KOGTOG, TLPOSOTNCE o oTabepn
{mon 1600 amd Prounyavikovg 660 Kot amd oklakovs xpnotes. Me v mapodo tov ypdvov,
Ol OMOITNOELS 6€ NAEKTPIKN evépyela avéNdnkav og eninedo mov va TANGLALovV TV TANPN
YOPNTIKOTNTO TOV TOTIK®OV OIKTV®V. TO YEYOVOS aUTO dNOVPYNGE GNUAVTIKA TpoPAnpaTa
1060 OTIC ETAPIEG TOPAYMYNG NAEKTPIKNG EVEPYELONG OGO KO OTIG ETALPEIEG TAPOYNS TNG.

Ye amdvinon avtg g ovgavopevng {Ntnong, opisuéveg yopes evBdppuvay v
avAmTuEn MO OTMOTEAECUOTIKOV TPOTOV 0EOTOIMNONG TNG MNAEKTPIKNG EVEPYEWNG HECH
deopov peBddwv petaymyng (switching). EmmpocBétmg, n opikpuvorn Tov NAEKTPOVIKGOV
€MV o0NYNoE AUECH GE OAOEVOL KOl MO TOAVTAOKO GLOTAHOTO oTN Prounyovio, Tig
TNAETKOW®VIES, TNV VYEOVOMIKY TtepiBalym, TIC 0KloKEG GLOKEVES, KA. To KukAdpoTo
aLuTé, OV Kol gl0nyayay auENUEVT TaXLTNTO TN AETOLPYID. KOl TNV TOALTAOKOTNTO TOV
£pyov, Katd kavova YpNoLoTotovcay T 1010 iI6m¢ Kot YUUNAOTEPO TOGA EVEPYELNG OO OTL Ol
neplocdtePol Paocikol mpokdtoyol tovg. Qot1dcG0, M TAEOYNEIE AVTOV TOV KUKAOUATOV
(eheyktég petafintnig  toxOTMTOG, MAEKTPOVIKOL VLTOAOYIOTEG, 1ATPIKOS  eEomAouog,
NAEKTPOGVYKOANTES, KAPOVOL K.AT.) YPNOIUOTOIOVV TEYVIKES CUETAYWYNSY, Ol OTOIEG dPOVV
®G &val U1 YPOUUKO popTio 1 G «yevviTpLo dtoTtapayfsy, vrofabuilovtog €16t Ty moldtnTa
TOPOYNG NAEKTPIKNG EVEPYELQG.

O &EomMopOg pe MAEKTPOVIKA KVKAGUatTo gival ouvibmg meplocdTepo gvaichntog
OTLG SIKVUAVOELG TOL SIKTOOL SLOVOUNG KOl TIG OATOPOAYES OE GYECT| LE TO YPOLLUIKA POPTiaL.
H mopadoocioky] péfodog yi tov €AeyY0 TOV GLYKEKPUEVOV SIKVUAVOEDV YIVOTAV LE
OLOTOLYIEC TVKVOT®V, OCTOGO 1 EVOALONYN GLOTOLIOG TLKVOTOV umopel va PAdyel To
evaicOnta miektpovikd KukAopato. I[ToapdAinio, to pn ypopuikd @option umopel va
npokaAécovv PBAAPN oTlg cvotolyieg TLKVOTOV oLEAVOVTOS TO PedUHO oV Tpafovv M
TPOKOAADVTOG GLVTOVIGUO. EmmAéov, Ta pun ypoppikd @optio Umopel vo eTnpedcovy apvnTiKa
TOVG UETACYNUOTIOTEG.

Tétoov €ldovg cLVOVLACUOL TOPASOGLOKAOV KOL U1 TOPAOOCLOKAOV (QPOPTI®MV, OE
GLVOLAGCUO HE KUUAVOUEVO POPTIO, TPOKOAOVV TPOPATLOTO TOV GLYVA YapoakTnpiloviol wg
«toyoion 1N «oTopadkdy (mpoPAnpato pe gvoicOnteg GLOKEVESG), evoYANTIKG (Q®G OV
tpepomailel) N «mepiepyon Kot «ympig Tpoeavny AOYo» (TpoPAnpaTa pe TNV KoA®OImon, TG
GLGTOLYIEC TUKVOTAV, TNV LTOTAGT], TN CUATOO0GIA, K.AT.).

H odnyla tov Evpomaikod Zvppoviiov oyetikd pe mv Ev@dvn yw to Ilpoiov
(85/374/EEC) yopaxtnpilel pntdg TNV NAEKTPIKN evEPYELD ®¢ TTPoidv. O ayopaotng yivetal
TEAATNG Kot 1 NAEKTPIKN €VEPYELD YiveTan eumOpevpa. YTapyel pio Tpocookio TV TEAATMV
ot M Ty TV ayadov kabopiletor coppova pe TV moldtTd Tov. O1 EVPOTATKES YDPES
dwmictocav 6Tt Tpémel va dnpovpyndet pia meproyn yioo cupuParn otkovopio Gvev cuvOpwV



Kol Vo omeAevBepmBOHV 01 ayopEc NAEKTPIKNG EVEPYELOG, ONLOVPYDOVTAG £TGL pia, VEX £vvola
v v «IlowotnTa Ioyvocy.

Ta televtaio ypdvia, TO GUOTNUA HETOPOPES KOL OLOVOUNG MAEKTPIKNG 1GYVOG
KOAEITOL VO OVTWETOTIGEL Kovovpylo dedopéva kot mpokAnoels. H amelevBépwon g
ayopdlc evEPYELNG, N HEYOAN avEnom Tov opTiov, N EAVOIEVT] GUUUETOYT OTO JIKTLO T®V
OVOVEDGIL®OV HOPO®V EVEPYEWNG OAAL KOl 1) XPNON QOPTIOV HE 1O10HTEPA YOPOKTNPIOTIKA
(MAEKTPOVIKA 15YV0G) ONUovpyoHV €va Katvovpylo mepBailov pe peydieg omaitoels. Ot
OIKOVOUKEG GUVETELES OO TOL TPOPANLLOTO TTOL TPOKVTTOLV KOTA TNV AEITOLPYIR TOL SIKTOHOV
TOGO Y10 TIG ETOPELEG NAEKTPIOUOD OGO KOl Y10 TOLG KATAVUAMTES ONLIOVPYOVV TNV OVAYKN
Yy peyodutepn emomteio Kot dpeon avtipetdnion tov tpoPAnudtov. H Iowotnta Loydog
(Power Quality) agopd éva peydrio aplBud MAEKTPOUAYVNTIKOV QOIVOUEVOV-OL0TOPOYDY
mov gueovifovtal 610 MAEKTPIKO dikTvo. AV Kot KovoOpylog Opog, 1 TowdTNTa 1o HOG
KOAOTTTEL QOUVOUEVO NON YVOOTO TO. OTOl0L OUMG OMOKTOVUV OLOPOPETIKN KOl HEYOADTEPT
ONUOGio OTO HOVTEPVE, GLOTNUOTO MAEKTPIKNG evépyewag. H avénon tov evaicOntov oe
SlatapayEs eOopTimV OAAG Kol TOV QOPTI®MV TOV dNUOVPYOLV SLTAPOYES (EKTOUTES) Kol Ot
SPKMG AVEAVOUEVEG OTOLTNGELS Y10l AE0MIOTIO, KaO1oTOHV TV TOOTNTA 163 V0G CNLOVTIKN
TOPAUETPO TNG AEITOVPYIOG TOV NAEKTPIKOD CUOTNUOTOG LE UEYAAT OIKOVOLIKT onuacio. Oo
UTOPOVGALLE VO TOVUE OTL 1) TOLOTNTO 1GYVOS givatl pia Bedpnon TOV TPayUATOV LE KEVTPO
Bapovg TOLG KATOVOAWTEG MAEKTPIKNG evépyelng. To mpoPAnuato mov KOAOTTEL €ivon
onuavtikd gite yoti cuvodovtar pe avénpévo k66Tog (Yo PLopnyovikoVs KotavoAmTtés) eite
aKopo Kot pe avOpomves (wég dtav yio Topadelypo o1 KoTovoAMTES eivarl voookouEia,
aepodpopia k.6. H drakony| Asttovpyiog evog optiov yio TOAAEG Plopnyavikég £YKOTAGTAGELS
GUVETAYETOL LEYAAEG OMMOAELES Yo TNV TTOPAy®YN TovG. Ol amdAeleg umopel va etvar axoua
UEYOADTEPEG GE TEPITTMOGELG OOV 1) EMAVEKKIVIGN TOL POPTIOL £ivar ypovodpa.

Ot etoupiec nAekTpiopod 6e OAO TOV KOGUO JPUGTNPLOTOLOVVTAL OVALPOPLKO UE TNV
oot ¢ mapexduevng woyvos. H EDF ot T'oddio wpoceépel oM copforoia to omoia
Aappévovy vtoy”n ToLg TV ToldTNTA 1YVOC. [TapdAinAa avantdicoel éva eKTETAUEVO dTKTLO
HETPNOEDV YlOL QAUECT] OVTIUETAOMIOT TOV TPOPANUATOV KOl EVNUEPOCT TOV TEAATOV TNG.
v Z1ykomovpn, yopo oty onoio Ppickoviol TOALL £PYOCTAGLO KATOGKELTG NUIYOYDV
KOl GLOKELMOV VYNANG TeEXVOAOYiag, yivetar mpoomdBewo Pektimong e mapeyOUEVNS
TOWOTNTAG OYVOG £TGL MOTE VO KOVOTOIMOOUV 01 HEYAAEG OMOUTNOEL, TOV VIAPYOVIOV
TEAUTAOV OALL KO TPOKELUEVOD VO TPOGEAKVIGOLV KOLVOUPYLOL EPYOCTAGLO GTN YMPO. XTO
Detroit twv HITA, to 1994 vmoypaednkov to tpdta cupforota mov ekTOC omd TG O0KOTES
nepLdpPavay 0ecpedoelc g etapiag niektpiopod v tic Pubiceic tdong. H etanpia
niektpiopov Detroit Edison kot peydAol KOTOGKELAGTEG OVTOKWVATOV TPOYDOPNOAV GTN
oUVOYT TETOLOV GLUEMOVIMV TPOKEEVOL 1| peV gtoupia vo eyyonBel ) olapkn mpoomdHeia
¢ Yy Bertioon g modtntag 1oyvog, ot Og etapies va EAcPAAIGOVY TNV gAayloTOTOINGN
TOV KIWWOUVAOV 7OV GULVETAYOVTOL TPOPANUATO oIV MAEKTPIKN 1oyL. Ztnv Evpomn ot
cL{NTNGOELS Yo TNV TTOOTNTA 10YXDOG KOl TIG OECUEVGELG GYETIKA LE OLTY], EXOVV MG APETNPia
mv Kowotikny Oonyia 85/374/EEC tov 1985 mov agopd yevikd T vB0veg mapaymydv
avVoQOpPIKE pe To TPoidvTa Tovg. XVupwve pe to ApBpo 1 g Odnyiag, o mapaywydc Ba
pémel va glval vTOA0Yog Yoo (nud mov Ba TPOKAAEGEL EAATTOI TOV TPOIOVTOS, EVD GTO
ApOBpo 3 mc Odnylag dnAdvetor OTL 0 OPOG «TPOIOV» AVOPEPETOL KOL GTNV NAEKTPIKN
EVEPYELQ.

Amd Kool etarpeleg MAEKTPICUOD KOl  KATOVOAMTEG MAEKTPIKNG  EVEPYELNG
EVOLLPEPOVTOL OAO KOl TEPIGGOTEPO Y10 TNV TOLOTNTO TNG TAPEYOUEVNG 1GYVOG. Xav Opog, M



TOLOTNTO 1OYVOG EYEL AMOTYOANCEL EvTOova T Propunyavia evépyelag amd to TEAN TG dekaeTiog
tov ’80. Eivon pia évvola-opmpéda yio pior TAN0mpo HEHOVOUEVOV TOTOV SLOTAPOYMDY TOV
oLOTNATOG eVEPYELNS. Ta BEpaTa TOV EUMITTOVY GTA TAOUGLO TG CLYKEKPLUEVNC EVVOLAG OEV
glvar Kat' avaykn kowvovpylo. Avtd Tov £ivol KovoOpylo YKELTAL GTO OTL TOPO Ol UNYOVIKOT
EMYEPOVY OAIKT] KO YL LEPIKT TPOCEYYION TV OEUATOV AVTOV.

Yrdpyovv 1€66€p1g factkoi Adyot Yo To avEAVOUEVO EVILAPEPOV:

1. O vedtepng yeviag eEomMoudg poptiov, o omoiog Paciletor o€ pukpoemeEepyaoTég Kot
niektpovikd oyvog, eivarl mo gvaichntog oe drakvpdvoelg g moldtnTog 16YXHOS And
TOV €£OTAGLO TTOV YPNGUYLOTOLOVTOV GTO TAPEADOV.

2. H av&avopevn éueaoctn ot GUVOAIKY] ardd0GT TOV GUGTILOTOG EVEPYELNG 001 YTOE GE
ocvoveyn avénom TG EPAPHOYNG CLOKELMV, OT®MG LYNANG amddoons puOlopevng
TaYOTNTOG KWWNTHPES Kol TUKVOTEC OV O10pODdVOLV TO CLVTEAESTY| 1GYVOG Yo Vo
TETVYOLV LEIMOT TOV ATOAEIDV. AVTO £YEl MG OMOTEAEGHO VO avEAVOVTaL TOL EMITEDQL
OPUOVIK®OV OTOL  GCULOTNUOTO MAEKTPIKNG  €VEPYEWS Kot  mOAAol  dvBpwmol
wpoPAnuatilovtot yio To HEAAOVTIKG aVTIKTUTO GTIG OLVATOTNTEG TOV GLUGTILLOTOG,.

3. Ot tehkol yproteg €govv po avénuévn cvvewdntonoinon tov Bepdtov mowdtrog
oyvoc. Ot meddteg eivor OA0 Kol KOAVTEPO EVIUEPMUEVOL GYETIKA Le BEpaTa OTwg ot
dwokomég, ot Pubicelg thong, To SKOTTIKG HETARATIKA Qovopeva Kol TECOVV TIG
eToPElEG KOWNG OQEAELNG V. BEATIOGOVY TNV TOOTNTA TNG TOPEYOUEVNG NAEKTPIKNG
EVEPYELOG.

4. TToAAG emMUEPOVE VTOGVOTHLLOTO SLOGVVIEOVTOL TAEOV GE £val dikTvo. AVTd onUaivel
OTL M Un KoAR AEITOLPYIO. OTMOLOVONTOTE VITOGLGTNIOATOS EYEL TOAD MO OTLLOVTIKES
EMITTMOCELS OTN AELTOVPYIR OAOV TOL SIKTVOV.

To koo Vijpa Tov evveL OAOVG ALTOVS TOLG AOYOVS TOV ALENUEVOL EVOLAPEPOVTOG Y10,
TNV TOWTNTO NG MAEKTPIKNG evépyelng etvar M ovveyillopevn taon vy avénon g
TopoyOyKoTNTag, TNV omoio emintovv ot kdbe &idovg Katovolwtés. AmO TN pio ot
Brounyavieg BEAOVY O YPNYOPES, O TAPUYWYIKES, O OTOOOTIKEG UNXOVES. ATO TV GAAN
o1 eTaupeieg kowvng weéretag evhappvvouvv v mpoonddeia oy, £neldn Pfonda Tovg meAdTES
TOVG va. Yivouv mo emikepdeis. To evolapépov €dm givar 611 0 eEomAopog mov gykabictatot
Yy TNV adénon g mopay@ytkodtnTag £ivat cuyva o 1010g TOL VIOPEPEL TEPIGGOTEPO OO TIG
Koweg dratapoyés Taons 1 pevpatog. Emiong o eEomMopdc eivan pepikéc gopég n nyn twv
eMMAEOV TPOPANUATOV TO1OTNTAG 10Y(VOC. OTay 0AGKANPES d1EPYNGIES NVTOUOTOTOOVVTOL, T
QMOTEAECUATIKY] AETOLPYIOL TOV UNYOVOV KOl TOV EAEYKTOV TOLG &EapTdTor OO Kot
TEPLGGOTEPO ATO TNV TOLOTNTA EVEPYELNG.

e avtd to onueio a&iler va onuetbBodv or mpdopateg Pacucéc eehielg oto medio g
EVEPYELOGC:

e Y& Olo TOV KOGUO, TOAAEG KLPBEPVNOELS €YOLV OVOOE®PNOEL TOLG VOUOLS TOV
pLOuilovy ™V Tapay®YN NAEKTPIKNAG EVEPYELOG LLE OVOUAGTIKO GTOYO TNV €MiTELEN 7o
AVTOYOVICTIKOV 0md Aoy KOGTOUG YDV NAEKTPIKNG evépyelas. H amedevBépmon



™G ayopdg evépyewog meplémiele to mPOPANUE TG TOWOTNTOS 10YXVOC. X TOAAEG
YEOYPOPIKEG TEPLOYES OEV VIAPYEL TAEOV KOAQ GUVIOVIGUEVOS EAEYYOG Omd TNV
TOPOYOYN NAEKTPIKNG EVEPYELONS UEXPL TOV TEMKO ypnotn/poptio. Evd ot puBuistikol
opyoavicopoi umopodv vo. aALELovV TOVE VOLOLS OVAAOYQ LE TN POT TOV YPNUAT®V, 01
QLOIKOL VOOl TNG PONG TOV PELLATOG OV UopovV va aiiolwBolv. Tlpokeyévon va
amoevyfel n vroPdOuion ™G TapPEXOUEVNG TOLOTNTOS EVEPYELNS GTOVS TEANTES, Ol
puOoTKéG apyés Oa mPEmEL vo EMEKTEIVOUV TIG OKEWELS TOVG TEPO OmMO TNV
Tapadootokn aSl0TIoTIO TOV JEIKTAOV KOl VO, AVTIHETMOTICOVV TNV OVAYKN Y10 TotdTn T
GTNV TOPAYWYN, TN HETAPOPA KoL TN SLOVOUT NAEKTPIKNG EVEPYELNG.

Ta televtaio ypoévVia vINPEE UL ONUOVTIKY] aOENCT TOL EVOOPEPOVTOS Yo TNV
Kotavepunuévn IHoapaywyn Evépyewag (Distributed Generation), n omoia mwopdyston
Ol0lOKOPTIGUEVO GE OAO TO GUGTNUO NAEKTPIKNG EVEPYELONS. YTAPYOLV Lo GEPE oo
onNUavTKE {NTHHATO TOOTNTOS 1GYVOS TOV TPEMEL VO OVILETOTLIOTOVV O LEPOG TNG
ouvoMki¢ dtacvvoeong yio Kataveunuévn Hapoaywyn Evépysac.

H maykoouomoinon g Popnyaviog avénce onUovIikd Ty Tpocoyn yopw ond to
TPOPALLOTO TTOV ONLLOVPYOVVTOL GTNV TOLOTNTO TOL NAEKTPIKOV PEVUOTOG GE OAO TOV
koopo. Etapeleg mov ytilovv epyootdola oe véeg meployéc Ppiokovion Eaevika
OVTILETOTEG HE OmPOPAETTO TPOPANLLOTO LE TNV TOPOYT] NAEKTPIKNG EVEPYELNG AOY®
TOV YOUNAOTEPOL EMITESOL TOV CLGTNUATOV 1 TOL OPOPETIKOV KAipatog. "Exovv
vrdpéel moALEG TpoomdOeleg Yoo T GVYKPITIKY aSloAdyNon TG To1dTNTOG 1oYVOG OE
éva onpelo Tov KOGUOL GE oXEON LE QAL

H Kortavepnuévn Ilapaymyn Evépyelog kot ot avove®OUeG TNYEG EVEPYELNG
dNUovpyoLV KavoHpYylo TPOPANHOTE TOOTNTAG 1OYVOS, OTMG HETABOAEG TG TdoNng,
flicker kot mopapdpemon wvpoatopopens. Ot meplocdTePeg OIOLVOECSEIS e
AVOVEDGULES TNYES evépyelag elvor gvaioOnteg oe dwatapayes g TAoMS, KLpiwg
TTOoelS Tdone. Eva onuoavtikd (o etvor 1) pom g KOTavEUNUEVNS TUPOYMOYNG
KOl TOV UEYAA®MV OMOAIKOV TAPK®V G TTOGEIS TAoNG Kol dAAeG gvpelag KApaKaG
Swatapayés. To Bpa avTd amoKTd 1010{TEPO EVOLAPEPOV OV OLVAAOYIGTOVUE TN parydaiol
Oleloduon  avavEDSI®Y TNYOV  EVEPYEWS OTO  EAMVIKO MAEKTPIKO  diKTLO
(pwtoPoATAIKE GLOTANATA, AVELOYEVVITPLEG).

10



2° KE®AAAIO

IHOIOTHTA IXXYOX

2.1 Evoaymyn

Yrdpyovv moArol opiopoi avapopikd pe v [Howdvtnta loybog avaroya pe v ontikn
yovia Tov Ka0e yprotn. 'Evag anidc opiopog, amodektodg omd Tovg TEPIGGOTEPOVS YPNOTEG,
epunvedEL TV TOWOTNTO 1GYV0G MG KOATN, €POGOV Ol GUOKELEG TOL GLVOEOVTOL WE €vol
NAEKTPIKO GUOTNHOL AELITOVPYOVV IKOVOTOMTIKA. ZuviOmG, N avVETapKNS 1 YoaUnAn moldtnta
™G TmapeyOUEVNG oyvog mapovctdletor cvvBmG ®G pio  OVAYKN  ETAVEIANUUEVNG
enovekkivnong tov H/Y, kiedmpatog tov evaichntov cuokevdyv, gdta Tov avofospivovy
N TV EANTTONOTIKY AEITOLPYIO TOV NAEKTPOVIKOD €EOMAMGHOD 1) T®V GLOKEVOV. ATO TNV
GAAN mAevpd, ot MAekTpikég eToupiec Ba yapaktmpicovv TV mOWOTNTO 1GXVOC ®G TIC
TAPOUETPOVG TNG TAoNG oL Ba emnpedcovy Tov gvaicOnto eEomAiouo.

Eivar aAnBeia, 611 1 aitio toAA®V TpofAnpudtov pnopel va oQeiletal oTig doTapayEs
™G TAoNG TaPOYNS NAEKTPIKOV pedatog. M épevva mov £ytve amd v etopeio Georgia
Power xatd ™ dudpkela g dekaetiag Tov 1990, avaxdivye 4Tt 1 AvTiAnYN TOV ETAPEIDOV
Kowng oeéretag NTav 0t 10 1% tev mpofAnudtomv modtrag 1oyvog TPOKAAOVVTIOL Ol TN
xpNon kot to 25% mpoxarovvral and tov merdtn. H avtiinym tov ypnotaov sivor éti n xpnon
evBvvetal yia to 17% tov npofAnudatov kot o meldtng eépet povo 1o 12% g gvbovng.

‘Evoc aAlog opiopdg g moidtntag 1oyxvog, o omoiog Pacileton otnv apyn g
Hiektpopayvnrikig Xvpporotnrag (HMX), sivor avtdg mov axorovdel. O 6pog «morotnTe
W6Y00C» OVUPEPETOL G6€ £va 0Py  QAOHE NAEKTPOUAYVIITIKAOV QUIVOPEVEOV  TTOV
YOPOKTNPIoOVY TV TAOoN KOl TO PeOpe o€ pio dedopévn oTIYUN KOl o€ pio dgdopévn
10700610 6T0 GHETYNA 16YD0C , VUP®VO pe To TpoTVTo IEEE 1159:1995".

To IEC 61000 -4-30 “Teyvikég dokumv Ko petpioewv-MéBodor pétpnong g
[owtrog Ioyvocy” (ot0 mhaiolo mpostowacioc) opilel v mowdTTa 1W0)XH0C ©F «Ta
YOPOKTNPLOTIKG TNG NAEKTPIKNG EVEPYELNS GE £va OEO0UEVO ONUEI0 0E £vo. NMAEKTPIKO
oVoTNRA, aEL0A0YOVVTOL EVOVTL EVOG GVVOLOV TEYVIKOV TUPUUETPOV AVIPOPASH.

Mio amd TIg Mo EVOEIKTIKEG AVTIANYELS €VOG GLOTNUATOC oYV0G amd pio dmoyn

moldTNTag 1oYvog givarl avty tov Alexander McEachern, pélovg g Xvvtoviotikng Emtponng
[Tpotomtwv IEEE kot avaotato péiog e IEEE 1159.1 :
«Eva diktvo evépyslog pmopel vo cvykpBel pe pion degopevi) vepov oty omoia. mwoAloi
avBpomolr Ttomobetovv vepd (to PondnTikd TPOYpOaup), Kot OKOUN  TEPLGGOTEPOL
KaTovaA®vouy vepd (ot KatavaAwmtég). Eqv kamolog poidvel to vepd, morhoi avBpmmotl o
dvoapeatnBovv. Mmopeig va ayopdcelg vepd amd pia etonpeio amd v ovtifetn mTAgvpd g
de€apevng, OPLMG 1 TOOTNTO TOL VEPOL oL Ba Tapelg e&aptdton amd 10 drtopo To omoio Ha
TPEMEL VO OMOTPEYEL TN POTAVOT OTO KOUWATL NG Oe&apeving 6ov (TomKOg OloyEPIOTNG
SKTOOV)».

" IEEE 1159:1995 “IEEE recommended practice for monitoring electric power quality”.
2IEC 61000- 4- 30 “Testing and measurement techniques - power quality measurement methods”.
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2.2 H Avaykn yw Iowotnta Ioyvog

AveEapnra amd To1oV amd TOVG TOPATAVE OPIoUOVS YPNOCIUOTOIOVLE, 1| TOOTNTO 15YVOC
amOTELEL ONUOVTIKO OTPOTNYIKO (NTNUOL GTNV avolyTh Owovouior TG ayopds MAEKTPIKOD
pevuaToC. YTdpyovv opketol Adyol ®ote va evBopplivovpe Piot GUGTNUOTIKY KOl GUVEXN
TPOCEYYION GTNV TAPOKOAOVONOT TOV TAPAUETPOV TNG TOITNTAS 1GYVOS, Ol OO0l UITOoPoHV
va 01KPBoVV GE TEXVIKOVG KOl OIKOVOLKOVG GTOYOVS. ZVYKEKPIUEVA EYOVLLE:

Teyvikoi Xtoyor

e FEuvkoMo otov eviomioud kot v eEdAenyn TtV TPOPANUATOV GYETIKA HE TI
VANPEGIES KOWNG MPEAELNG 1) TIC EYKATACTACELS TV TEAATMV,

e I[lpoAnmtikr] ocvvtipnomn, He TNV £YKAPN ETICNUOVOT TOV OLVNTIKAOV TNYOV
dlatapaydv 1 PAGENG,

e Beltiotomoinomn Tov 01KTOOV KOTE TIC TOPAUETPOVS TNG TOLOTNTOS 1GYVOGC.

Owovopkoi Xtoyo1

e Ilpoceépoviag pi0 7O OVIOY®OVIOTIKY LANPECi —Ol@opomoinon HeTaED TV
ETALPLAOV TOPOYNG,

o  Owod6unon vémv oyéoemv netah mehdrn kot tpoundevty,

o Euwwn pépiuva yoo tovg meAdTeG HE VYNAEG OMOLTNGELS TOWOTNTOS 1oYLOS (T.).
Propumyavieg nuoymyodv),

e Avotpo@oddtnon yua 1 PeATioon TG avIoy®VIGTIKOTNTOS KO TNV IKOVOTOiNGT TOV
TeEAdT,

e Emoteg ekBE0EIC GYETIKA LLE YEYOVOTO TOL OLPOPOVV TNV TOLOTNTA 15YVOC.

2.3 Tvmomoinon Hiektpopayvntikng Xoppfatotnrog

‘Eva 0épa g Odmylog tov Evponaikod Xvppoviiov «mepi mpoceyyicems tmv vopobesiov
TOV KPOTOV PEADV OXETIKG pE TNV MAEKTpOpayvTIK cvpotdtntan’ opilel Tove 6povg,
Ommg eivol Ot «MAEKTPOUOYVNTIKEG OTOPUYESH, 1 «OVOGIO» KOU 1 «MAEKTPOLOYVNTIKY
ovpPatotntay. H odnyla avtr Bétel to kprtmplo cOp@va Le T0 0moio 0 E0TAMGUOC TPEmeL
va mAnpeitar Tpokepévov va twAndel ot Evponaikn Evoon. Avti n evomoinon eivon
YVOOTH 0§ «tpocEyyion ™ Hiextpopayvntiknig ZvpPatotntacy. H teyvikn vroompiEn g
odnytag yiverar and ™ CENELEC ypnoyomowdvrtag kprmpla g Evponaiknig ‘Eveoonc. H
CENELEC eonjyaye v mpaxtiky], 1 omoia Pacileton o€ debBvag dnupocievpéva mpdtumoa.
Yrdpyovv meprocotepot oebveic (IEC, IEEE, ISO, CIGRE, UNIPEDE), eBvikoi (ANSI, BSI,
VDE), neprpeperokoi (CENELEC, APEC) 1 enayyeipatikoi (ECMA) opyavicpoi mov Bétovv
ta TpdTLTTE. NAEKTPOUAYVNTIKNG cpPatotntag. Ta mepiocdtepa amd Ta debvn avtd TPOTLTTQL
kaBopilovtar and 1o IEC. TToAléc mpoomdBeieg otov topéa g Tvmonoinong g HMX éxet

3 89/336/EOK
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viver mpocpato and v IEEE yia v Bopewo kot Notwa Apepikn. IMopokdto 0o
Tpoceyyicov e TV TVTTOTOIN o™ oL akoAoLOEl 0 opyaviopdc IEC.

H oavtioctoyio tov mpotomov g HAextpopayvnrtikhg Zvppotdétntoag yioo tov 0po
«IOLOTNTA 1GYVOCY, OTMG Ypnoiponoteitor otnv tvrmonoinon g IEEE, nepiypdoetor pe v
wpdTaoT:  «1  YOUNAR  ovxyvotnto  mpaypotomolel  @aivopeva  HAektpopoyvntikng
Soppatomtoacy. Mepwoi opiopol g IEC and 10 Aewcd g Aebvodg Hiektpoteyvikng
(IEV) oyetikd pe v HMX mapovsialoviot Tapakdto.

O Hiektpouayvytixy Loufarotynra —EMC (IEV 161-01-07)
H wavémra tov e£omAMopod 1 TOV GUGTHUOTOS VO AELITOVPYEL TKOVOTOMTIKG GTO
nAekTpopoyvnTikd  toug  mepPAiAov  yopic  vo  mpokoAel  avumdPopeg
NAEKTPOLOYVITIKEG OLATOPOAYES GE OTIONTOTE EVPIGKETOL GTO TEPPAAAOV ALTO.

0 Hiextpouayvytixo lepiffaiiov (IEV 161-01-01)
To oOvVOAO TV MAEKTPOUOYVITIKOV QOIVOUEVOV TTOV LIAPYOVV GE Mo OEOOUEVN
tomoBecio. (oe yevikéc ypouuéc, pmopel va Bewpnbel OTL TO MAEKTPOUOYVNTIKO
neplPdArov eEoptdTor amd To ¥pOVO Kol 1 TEPLYPOPN TOL UTOPEL va ¥pelaoTEl o
GTOTIOTIKY] TPOGEYYIoN)

O Hiextpouayvytixny Awavapoyn (IEV 161-01-05)
Ka0e niextpopayvntikd gowvopevo mov pmopei va vrofabuiocet v amddoon oG
GLOKEVNG, cvoTNUoTog N eEomMopo, 1 ennpedlel dvopuevag N el o€ adpavi] VAN.
(o nAexTpopoyvnTiKY olatapoyn Hmopel va eivar mAextpopoyvntikdg 0o6pvpog,
avemBOuMTo orjua | GAAay” 610 1010 T0 HEGO PETAOOGNG.

0 Avooia (o€ dratapayn) (IEV 161-01-20)
H wavémrta pog ocvokevng, €€omAopold 1 cuotiuatog vo Agttovpyel yopig vo
vroBabuiletor 1 Tapovoia TV NAEKTPOUAYVNTIKAOV OLOTOPOYDYV.

0 Avoocia Tpopodoaciag (amailoyn amd 1O SIKTLO TOV PETOOIOEL TN dLoTOPOYT).

0 Hierrpouayvytixy EvaiecOncia (EMewyn avociag) (IEV 161-01-21)
H advvapio pog ocvokevng, €£omAMGHOV 1) GLUGTAUATOS Vo AElTovpyel ympig va
vroBabpuileton n Tapovsia TV NAEKTPOUAYVITIKAOV OLOLTOPUYDV.

Onwg &xel oM avaeepHel 6T0 €160YOYIKO KEPAANL0, 1| COGTH AELITOVPYIN UGS GLGKELNG,
1N omoia GuVOEETaL GE Eva NAEKTPIKO dikTLO £EapTdTOL ATTo:

e To mocd g datapayng oTnv TEPLOYN.
e Tnv evaicHnocia g GLOKELVNC GE TETOLOV £100VE OLATOPAYES.
e Tov avtiktumo TG CLGKELNG LE TO TEPPAALOV.
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2opeova pe avtd, 1o tpoétvmo g HAektpopayvntikng Zoppotdomrag, petald dAlmv,
TPEMEL VL AVOPEPEL TOL EMTESOL GLUPATOTNTAC KOl TOVG TEPLOPIGLOVG TMOV EKTOUTMOV Yo £VOL
GLYKEKPLUEVO TTEPIPAAAOV.

Yrdpyovv Tpelg TOmOL TV TpotHnmv TS HAektpopayvntikng Xvpupatodtntog otov IEC.

[.  Baowkég onpocievesic yio v Hiektpopayvntuc Zoppatotnta
[Tapovcidlovtot pe ) HOpPT EVOG TPOTLITOL 1| TEYVIKNG £kOE0NC, 01 PaCIKEG EKOOCELS
kaBopilovv TO YEVIKO YOPOKINPIOTIKA KOl TOVG KOVOVEG OYETIKA HE TNV
HAextpopoyvntikny Zoppotdtro. Xpnoipomolodvtol ¢ KatevBuviiples ypappés yo
70 TPOTLTO TPOIOVTOG TV TEYVIKMV EMTPOTAV.

II. Tevika lIpétvna
Ta yevikd mpoTuTa dev gival 1000 Aemtopepn 000 gival ta TPHTLITA TOV 1GYHOLV Y
Tt mpoidvta, TO omoion dev KOoALmMTOVTOL OO €va TPOTLTO TPOTOVTIOS TNG
niektpopoyvntikng cvpupatomroc. Kébe mpotumo éxer dnpooievdet ite oe owiokod M
Bopnyoavikd evpoc oto mEPPAALOV ©TO Oomoio £vol CLYKEKPEVO TPoidv Oa
eykataotadel. H apyn avtn éxet Beomotel and tnv CENELEC.

III. MpoéTvmo TpoidvTog
[Ipétoma yio o wPoidvTaL 1 TIC OKOYEVEIEG TTPOTOVIWV TOV aPopolv Katd Pdom
TEPLOPIGHOVE EKTOUTMV KOl TPOILOYPAPEG OOKIUNG OVOGTOG.

Yxed6v OAeG o1 Pacikég Kal yevikég mpodtaypagéc e HMXE éyxouvv cuvtaybel kot
exd00el and v teyvikn emtpornny IEC TC77 xor v CISPR. H dpactnpiomnta g CISPR
GTOYEVEL GTNV £KOOGT TPOTLIIMV Y10 TNV TPOANYT TOV EKTOUTMV TOL TPOKOAOVV TOPEUPOAES
pe tig tiemkowovieg. H IEC TC77 og cuvovacud Le TIG VTOEMTPOTEG TNG £XEL ONUOCIEVTEL
T1¢ oepég mpotumwv IEC EMC 61000. TToAvapBueg dAAEG TEXVIKES EMTPOTES OGYOAOVVTOL
YL TNV OAOKANP®GN T®V TPOTVT®V Y10, To TPOIdVTA MAEKTpOpayvNTIKNG ovpPatdtroc. H
IEC TC77A eivor poe DVTOETITPOT OPUOSIOL Y10, QOLVOUEVO YOUNANG cvyvOoTnTaS. Meta&o
dAlov mpotumwv, to IEC 61000-2-2 “TIepifdriiov — Emineda ovpPoatdtmrog yio yopning
ovyvOTNTOG dleEaywyn datapoyfg Kot onUatodosiog oe ONUOcIo YOUNANG TAoNS TOPOYNS
EVEPYELOG GLOTNHOTA”, ATOTEAEL £VO TPOTVTO GOUPOVO, LLE TO OO0 1] EVEPYELN TTOV TOPEYETOL
o€ évav meAdtn va umopel va cvykpifet. Qotdco oty EE xabdg ko o dAleg evpomaikég
norelg, to mpotvmo CENELEC ENS0160 ypnowpomoleitor yioo TOV YOPOKTNPIGUO TNG
TOPEYOUEVIC NAEKTPIKNG EVEPYELNG,.

>tov Mivaka 1 wov axorovbel mapovoidlovtal ta Pacikd onueio g oelpdg tpotdinwv IEC
EMC 61000:
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Exdocerc IEC

\ AVTIKEIPEVO

Baowéc Exoooeig HMX: Eninedoa Zvppfatotnrog

61000-2-5 Ta&woéunon tov HM mepiaidoviov

61000-2-1 [eprypagn tov HM mepiBdAloviog ot dNUOGLO GUGTHLOTO YOUNANG
16Y00¢

61000-2-2 Enineda cvpPatdtnrog o€ ONpdcto. GLGTHLOTO YOUNANG 1GYVOGC

61000-2-4 Enineda cvpPatomrog o€ Popmyaviké €yKaTaoTdoelg

61000-2-6 Aflohdynon TtV  eMmEd®V  TOV  EKTOUTMOV O PlOpmyovikég
EYKOTAOTAGELS

61000-2-8 [Ttdhoelg ThoElg, CUVTOUEG OLOKOTES

60725 AvoQopd eUTEIMONG Y10 TIC YPOLUUES 1YVOG YOUUNANG TAOTG

Baowéc Exoooeig HMX: Exmopm

61000-3-2 Opua Yo appovikég ekmoumés niextpikon pevpotog (n<40), I < 16A,
LV

61000-3-3 [Tepropiopdc tv Stokvudvoemy Taong Kot Tov tetTiyiopol, I < 16A

61000-3-4 Opro yuo appovikég ekmounés nAextpikov pedpatog (n<40), I < 16A,
LV

61000-3-5 [Tepropiopdc tov dlaxvudvee®v Tong Kot Tov tettiyiopov, I < 16A

61000-3-6 Op1o yio apuoviKEG eKTOUMEC o€ pecaiog TAong Kol LYNANG Taomng
GLGTNOTO, 1GYVOG

61000-3-7 [Teploptopodg TV S1aKVUAVGE®Y TAONC Ko TOV Tpepomaiypatog o M.T.
ko Y.T. cvoetuata 1oyvog

61000-3-8 Enineda exmounmv, {OVeS cLYVOTNTOV Kol EMIMEON OLATOPOYNG Yol TN

onuotooocio o€ X.T. eykaT06TAGELS

Baowéc Exdoceig HMX: Métpnon-Exmopm

61000-4-7 Ievikdg 00MYOG Y10 apHOVIKEG KOl EVOOUPLOVIKEG LETPNOELS Kot Opyava
LETPNGEMV

61000-4-15 Metpn g AlokOpavong — AEITOVPYIKES KOl OXEOIOOTIKES TPOJLOLY PUPES

61000-4-30 Métpnon g moldTnTag 16Y00G

IHivakag 2.1 Hicxrpouoyvnrikn Zopfozotnto kor Ipotomo. mo10tytog 1600
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3° KE®AAAIO

ITAPAMETPOI ITIOIOTHTAX IXXYOX

3.1 Ewayoyn

H amddoon tov e€fomhiopod tov meAdtn pmopei va vmofobuiotel amd Oidpopeg
dwtapayés AOYD ayoyng M €5 emoyoyns. Avdioyo pe T ovyvotnto, 1 dlTopoyn
yopakpileton eite g yaunAng ocvyvotrog (< 9 kHz) 1 vynAng cvyvomrtog ( > 9 kHz). H
niektpootatikn ekkévoon (ESD) kot o vynAod vyopetpov mupnvikog NAEKTPOUAYVITIKOG
noipog (HEMP)  koAOmrovion  emiong, omd ta  mpotvmo  tng  HAektpopoyvntikng
Soppoatodtog.

H pétpnon g mowdmtog toybog Bewpeitor cuvnBmg g PETPNON NG YOUNANG
oLYVOTNTOG JTOPOYDY AOY® ay®YNS, MHE TNV TpocHnkn upetafatikodv @awvopévov. Ot
aKOAoLOEC TAPAUETPOL TNG TAOTG TPOPOOOGTaG ETNPEAlovTaL Ol TIG SLTUPAYES:

o  uyvotnta

e Emninedo taong

e Kvupatopopen

e  Yyuuetpio TOL TPLPAGIKOD GUGTILOTOG.

3.2 Exoniooeig llowotntog Iloyvog

H wavum tdom tpo@odociag €vOg HOVOQAGIKOU KLKA®UOTOG eivor pior Kabapd
NULITOVOEONG TAOT [LE OVOUAGTIKT] GuyvOTNTO Kot €0pog thong. Kdabe andkiion amd avtiv v
téom Bewpeitar o¢ pio eKONA®ON NG ToOTNTAG 10YLOG N pia dtatapoyn. H tagivounon tov
TOPOUETPOV TNG TOLOTNTAG IGYVOG GatveTal mopakdto ctov [livaxa 2.
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Merapoiq oty | [lapaperpog

Xoyvotnta AwkOpavo™ e GuYvVOTNTAGS IGYV0G

Téon MetaBoAir tov peyéBoug g mapeyopevng tong

Amdtopeg oAAaYEG THG TAGNG

Bubioeig kot avoymoelg g mapoyng Taong

Awokoméc g Tdong

Tpepomarypa (Atoaxopoven Taong)

Mn 1Goppomnuévn Tapoyn e TIoNS

Kvpatopopen [Mopodikég veptdoels

ApPLOVIKEG TAGELS

Evdoappovicég Tdoeig

2npotodocio Tiong NAEKTPIKOD SIKTLOV GTNV TAGCT TPOPOSOGING

Awoxoméc, Acuvéyeteg

®o6pvPog

Ilivaxag 3.1 Tocivounon Hopauétpwv Hoiotyrag loybog

3.3 XYXNOTHTA IZXYOX

H pérpnon mg ocvyvotrog woydog mpaypatomoteitor cuvnlmg pe v aviyvevon g
dloTavp®oNg Tov pndevikov onueiov. E&ottiag tov petafotikdv 1 ToV appOVIKGV Ot
TEXVIKES OKVPMOONG UNOEVIKNG O1éAevoNG TTpEmEL va TiBevTon 6e EQapLOY.

3.3.1 IIpoéievon

H petafoin g cvuyvétrag 16Y00C TPOYHOTOTOLEITOL OTOV 1) 160PPOTio HETAED T®V
YEVVIITPLOV KOl TOV QOPpTimV Toug aALAlel. Yo kovovikég ouvOnkeg, sivat mBavov va unv
EUPOVIOTEL  ONUAVTIKY  Jlpoponoinot. AMOKAIcES ouyxvoTNTag 10YVOC uUmopel  va
avapévovtolr 6tav 1o cLoTNUO Agrtovpyel aveEdptnta omd to OMudctlo diktvo. XNV
TEPIMTOON QLT 1 CLYVOTNTO UTOPEL VAL TOIKIAEL AOY® TOV EMATOCE®V TNG EVOALAYNG TOV
QOPTIOV G€ £voL CLOTN A ] TPOKAAEITOL OO TNV KOoKT pOOLICT TOL PopTiov.

3.3.2 Emnt®oeig 6Tov eE0TAGHO TMOV TEAATAOV

Koapio onpavtikn enintmon dev avapéveral and tig Hetaforég suyvotntag 16yvos. To
Zynqua 3.1 oavimpoo®meVel TN HETPNON TNG SLYVOTNTOG 1OGYVOG KATd TN Obpkela piog
gfoopdoag, coppmva pe 1o TpodTLIO cvuotnua. Katd t odpkeia g pETpnong, U ceodpn
B0velha mpokdiese dwokomn oe o ypopuun 35 kV. H dwaxdpoavon g ocvyvotrag eivon
a1oON T GE ATOUOVOUEVT TTOPAYWYN.
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2ynua 3.1 Aiaxouacvoeig Xoyvotntag

3.4 Metaforég g Taong Tpopodooiag

To péyebog ™g mapeyOuevng Taong avamapicTaTol PE TV EVEPYO TN TNG TAOMG KATA
™ ddpketla pog afpototikng teptdoov. Ot 6TaTIoTIKOT VTOAOYIGHOL 08 ABpPO1oTIKA OEOOUEVL
Tpaypatonoovviot o€ pia mepiodo mov Exetl petpndel Ko oproBetnHei.

3.4.1 lIpoéievon

Mo aAhayn oty gvepyd Tun umopel va cupPet Aoym g daKkOHoveng Tov goptiov,
OUMG M €YKOTESTNUEVT avTOpaTn pOOIoN pmopel va ovTiotaBpicel avtéc Tig aAAayES pHéca
o€ AMya dékaTa ToV dEVTEPOAETTOV. AOKLIAVGELS 0TO PEYEDOG TNG TAONM G TPOPOSOGiaG UmopEl
va amoTeAEGEL TPOPAN L, OTOV £XOVUE VO KAVOLUE LE TOAD LEYAAES YPOLLLES.

3.4.2 EmMRtO6elg 6TOV £E0TAGHO TOV TEAATAOV

Omnoladnmnote petafoin oto péyebog g mapexdpevns taong £€® amnd to. Oplo. Tov
+10% €wg — 15% amd ™V OVOpOOoTIKN TAOT WUmOopel vo TPOKaAEoEL TPO®PT YHpAVoT,
vrepBEp Vo 1) OLGAELTOVPYID TOL GLVOESEUEVOL EEOTAGLLOD.

3.5 Tayeieg arrhayéc Taong

H taygio arhayn g tdong givar pia ypfiyopn oAdayn oty t4on Upps (1/2) avapeca
o€ 0Vo otabepéc ovvOnkec. [Tpokaieitar amd TV evepyomoinomn 1 anevepyomoinon HeydAmv
eoptiov. Mo yopakInploTiky ottion TG Toyelog oAAayng ¢ tdong sivor n €vapén evog
peydiov kivnmpa. Edv o tayeio aAloynq g tdong vrepPaivel Ta dpra fudiong/didykwong
Bewpeitar gite og fOOon N ©g ddykwon. ['a ) pé€Tpnon twv opiewv TOV Tox OV dALLY®OV TNG
Téong ywo KaOe Eva omd ta akOAovda YapaKTPIGTIKA TPEMEL VoL KOOOPIoTEL:
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(a) N Aoty Sdpkeln TV 6TABEPOV GLVONK®V,
(B) n eAdyprotn O10popd petalh 600 oTafEP®V KOTAGTAGE®V Kol

(y) m otaBepdtnTO TV 0TOOEPDY GLVONKOV.

To Zynua 3.2 katadeucvoet Ty tayeio aAloyn g tdong pall pe ta katotepa 6pid .

400
,,,,,i‘.f- Y1abepéc cuvOnkeg
390 —
(b)
380
| Siapea: 19.5 koxhot
370 + N >
EAdyioto opro: -10%

360 +——————————— . TP

1 l l l 1 l

T 1 1 1 T 1

0.0 01 0.2 0.3 04 0.5 0.6 0.7 0.8

2yua 3.2 Opiouos Toyeiog AAdoyns Taong

3.6 BvOicseig ™ mapoyng taong

H pubion tg mapoyng tdong aviictoyel oty Tpocwpvy peimon e Tdons KATo
amd To Oplo Kol TPOoKaAEiTal amd advvapieg vOg O1KTVOV 1 ad VIEPPOAIKA peydAa pedpoTa
glopong. H dbpkeln tov gowvopévov elvar meplopiopévn cvovibmg yopm oto 1 Aemto.
Mewwpévn tdon yu Odotnuo HeyodAdtepo Tov evog Aemtov Bempeiton ¢ pia SIoKOULOVOT GTO
péyeboc.

[No mv a&ordymon tov Pubiccov, n 14on Upps(1/2) vroroyiletar pécw evog
KUKAOL 1 €vOG HIGOD KOKAOL Kot avavedvetol KOs 10 ms yio mapddetypa, o€ KOs oo evog
Kokhov. H apyn tov vworoyiopnod g Uspms (1/2) @oivetar 610 Zyfua 3.3. Kabe 10 ms o
véa Tiun rms (1 onoio 6TO GYNUO CNUEIDOVETOL He *) epeavileTor OoTE va Yivel cOYKPION LE
T0 0p10 NG PHOIONC.

H Bv6ion g thiong yapoxtnpileror amod:

e To 6p1o g Pubiong

e Tov ypovo évapéng piag PHBiong
e Tn dbpxera g Podiong

e Tn dwampnon g thong (uret)
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2ynipa 3.3 Mwdikooio Edpeons e Uspms (1/2)

To Zynua 3.4 napovcsialet po e€nynon tov yopakmpiotikav s pubiong. To dpro
™G PuBiong umopel va puOocTtel amd Tov ¥pMoTN Kol OVTITPOCOTEVEL LEPOG TNG OVOLOGTIKNG
Un 1 ¢ oniwbeicog tdong Uc (M g Udec og pepikd mpdtuma) kot propei vo mwowkidel omd
0.9 Uc v v avtpetonion tpofAnudtov éoc 0.65 Uc yia cuppatikodg okomovs. Xe avtod
10 TapadELypa To 6p1o g PUBong £xet oprotel o 0.85, dnhadn oe 340 volts.

H Bobion Eexva 0tav N Uppps (1/2) TEQTEL KAT® 076 T0 Op1o g Pvbiong. H Bobion
otapatd 0tav N Uppg 1/2)0vePaivel mivo and to 6po g Pobione. H dwpopd petadd
xpOvov ANENG ko xpovov Evapéng etvar mn ddpkela g Pobione Ko avaeépetor o€
devutepdrenta | oe kvukAovc. H vmoAlewmduevn (| evamopévovsa) tdom uret sivor m
xounAotepn kataypoppévn T ™G U (1/2)Kata T Sidpketa piag fodiong.

To eAdy1oTO GUVOAD YOPOKTNPIOTIKMOV OV TTEPLYPAPEL o POO1on givor va (evydpt
TG0em¢ - Odpkewng, to [uret,t], av kol opiopévo Opyavo amodnkedovv TEPIGGOTEPA
dgdopéva, Ommg tvar 1 péon tdomn Katd T SdpKeLn TG TEPLOOOL PUOoNG 1 TNV HOopPEN NG
T60NG Uyins (1/2)- T mapaderypo oto Zynjua 3.4 pmopei vo neprypaget wg fobion [209V, 160
ms] 1 pOOon [209V, 8c].
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Zynua 3.4 Xopoxtypiotixa BoOions Taong

3.6.1 Aenttopépereg oyeTIKA pe T0 KOTOTUTO Opra vOong

Avti g ypniong ™mc Un N g Uc, pia oAcBaivovoa téon oavoapopds pumopel vo
¥PNOooTom Ol yio TOV LVTOAOYICUO TOV KATOTATOL opiov T PHOIoNG. Avti N emloyn givan
YPNON YL TNV OTOQLYN TPOPANUATOV pe AGYOLS UETOCYNUOTIOTOV, OTav 1 UETpnon
Aappavetor toco and v mAevpd g Xapuning Taong 6co kon ¢ mhevpag Yyning Tdong
evog ovotuatog. EmmAéov, n dtatnpovpevn tdon pmopel va kotaypagel og mocootd (%) 1
p-u. M pio Ty rms pv ™ PHO1om.

To 6pro g MENg etvar ovvBwg 1% vyniotepo amd 10 O6pro g Evapéne. Avtod
opeidetal o éva TPOPANUA, TO 0TOl0 PIopel va TPOKOWYEL €V pia TIUN HETPNONG elval Kovtd
oV évapén evog opiov PHOonNg.

To Zynua 3.5 napovcidler pio eaon (a), 600 eacels (B) kot T1g Tpelg acels (y) pe
BoBon thong. Kvpimg, e&outioag Adywv ocdupaocng, ot Pubicelg oe O1popeTikés PAoELS
Bempovvtor o¢ éva yeyovdg, Otav ot Pubicelg avtéc cvumintovv ypovikd (onA. mn PHOion
Eexwva og o Ao Kot TEAEIDVEL o€ pio GAAN).
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Zynqua 3.5 Zvam,ua Bv@zang yio. 5la(oopamc8g POOELS

3.6.2 Emnt®oelg 6oV EE0MTAGUO TOV TEAATOV

Meléteg mov deénydnkav to tedevtaio ypdvia Exovv emPePordoel 6T o1 Pubicelg g
Taong Tpokarovv TNV TAElOYNPio TV SVGAEITOLPYLOV TOV E0TAMGHOD. Ot avopeTaddTeS Kot
ot avadoyot uropet va wdhovv drdkeryn edv pio PvOon elvar oto 60% Yo mEPLGGOTEPO TOL
evog kokhov. H evdeyduevn PAaPn eoaptator amd v wavdétmra tov eEomAopod vo
dlatnpnoet xaunAoTePn Téon Yo GOVTOUEG TEPLOdoVS. H teyvoroyia Tv mAnpopopidv gival
wWwitepa gvaicOntn oe pio PoOon. Yrmapyovv moArd kpuripro v v a&loldynon g
Bapumnrag g POOiong dmwg n kaurvAn ITIC. Hiektpovikég povédeg dickov, petatTpomeic
Kot eEomAiopdg pe €va NAEKTPOVIKO 6TAd0 €16000V ivor emiong, gvaicOntol 6e TTOGELC.
‘Evog acvyypovog kivntipog pumopet va aviAnoel peOpo LeEYOADTEPO amd TO PEVLO. EKKIVIONG
o€ pio avaktmuévn fodon.

3.6.3 Tpomor emidvong mpoPinpatoc Bubicewv

Avto mov mpémel va amopevyBel e aLTHV TNV TTEPITTOON €lval TO TPITAPICUA TOV
eEomhMopoV (tripping), onladn va Pyoaivel ektdc Asttovpyiag, e&oattiog Tov Pubicewv. Avtod
umopet va mpaypotonombet pe pio ogpd amd TpOmTOVG:

e Mzsioon apOpov TOV 6QaApdTOV

Yrdpyovv moAréEC yvootég péBodot v avtd (Paciopévol oTig artieg TPOKANONG
COOANATOV), OTTMG: tree-trimming, 001Yoi {O®OV KOl TPOGTATELTIKA CUPUATO, OTTMG Kot
OVTIKOTAGTOON TOV VIEPYEIDV OO VITOYEIEC KOAMIDOELS. APOV 01 GoPapdTepes amd TIg
BuBicelg mpokaAovvior amd cEAApate avtdg o TPOTOS B emnpedost Queca TNV
oLYvOTNTA ERPavions TV Pubicewv.

o  Tayvrepor TpoTOL EKKAOEPLONG CPUANGTOV.

Avtd omoutel PeATioon TOV TEYVIKOV TPOCTOCIONG KOl TMV GLUGKELMOV OV
YPNOLOTOLOVVTOL Y10 TNV TPpooTacia. Meydlo képdog amd avtnv v péBodo umopel va
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emtevyBel ota dikTvLa SLOVOUNG, 0ALG OTO ETITESO TNG PETAPOPAS O YPOVOG EKKOOEPIONG
gtvon oM moAv pkpog. Tepartépm Pertioon oto emimedo petapopds pmopel va amontel
Vv avamtuén piog vEag Yevids KUKAMUATOV SOKOTTMV KO NAEKTPOVOL®YV.

e  Bektiopévn oyedioon ko Aertovpyia Tov SIKTVOVL.

To olktvo pmopel va aALGEel €161 OOTE €val GEAALN Vo UV 0dNYNoEL 6€ coPapn
foBon oe pia tomobecia. Avtd NTav oLVNONG TPOKTIKY OTO GYESWOUO TOV
EPYOOTACIOKAOV EYKATACTACEWV, OALA Oyl Ko o€ avtd TOV dNUOcov diktvov. [Tibovn
EMAOYN €lval 1 ATOUAKPLVOT] LEYAAOD UHKOLG VIEPYELDV TPOPOSOGLOV atd {uyolS Tov
TPOoPodoTOVV guaicOnta @option Kol 1 obvoeon pe (on-site generators) YEVVITPIEG GE
oTPATNYIKNG onpaciog tonobecies. Emiong n ypnomn modd ypnyopwv daxontdv (fast
transfer switches) pnopei va 0swpnbel cav pio Aomn and mAevpdg diktHoL.

e Bektioon Tov €omhopov 6TV O10GVVIEDT).

H mo xowd ypnoyomotovpevn péBodog Peitioong tng PvOong thoewv sivar M
ovvdeon UPS 1 petaoynuotioto®v otabepng Taons 6to deutepedov HeTta&h GLOTHOTOG
Kot gvaicOntov goptiov. o peyddo @option ot ototol TUKVOTEG OVTIGTAOUIONG
(avaivovtor otnv eEOHAALVOT EAIKEP KOl OPUOVIK®V) TNG OLVOLIKNG OTOKOTAGTOONG
tdong (DVR Dynamic Voltage Restorer) eivan pio mBavi Adon.

e  Bektiopévog e£omMopog 6TOV TEMKO KATAVALOTY).

Kévovtag tov eEomhopd mo avlektikd oe Oleg 11 Pubicelg Oa Ntav eniong wa Adon
OV TPOPANUOTOG AAAG OEV Elval KO YO TOV TEPLGGOTEPO EEOTAMGLO EPIKTO.

H ovi{mon mov eivan 6e €EEMEN Yo v PeAdtiooon tov mpoPfAnudtov and Pubicelg
aPOpd TOV KATAAOYIGUO €uBVUVNG HETOED KOTAVAA®TAOV Kot OktHov (B €mpeme  Avon va
avalnmOel otnv TAevpd TOL SIKTOHOL 1] TOV KATOVOAWMTY);) X& UEPIKEG TOV TEPIMTMOCEMY TO
KO0TOG TOVL €EopaALVTIKOD eEomAlopol dtapopdletal. e dALeg LAPYOVY GLUPOANLO TOV
aopohv TNV TodTNTA 1oYVOG T omoia kaBopilovv tnv gvBvVN. e PaBog ypdvov Tpémel va
emrevybel cvppavia petald Tov Tt givar ‘Kavovikég Pubicels” Ko Tt ‘pn-emrpentéc’. Metd va
yiver mpoondBeio mote Yo kovovikég Pubicelg o e£omAlopdg TOv TEAKOV YpNoTn Vo
avapévetol vo, etvar aviekTikdg, evd ot un-emtpentég Pubicelg Bo mpémer va £xovv Hkpm
oLYVOTNTO, OTMOC PaiveTol Kol 610 Zynua 3.6.
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Zynua 3.6 Aioywpiondg yeyovotmy yio. 0. omola. eivol vTeBVVOS 0 KOTOVAADTHS A0 AVTA Yo,
70, 0TOol0. EIVOL VIELHVVOS 0 TAPAYOVTOS TOV JIKTDOV.

[Tépav TV TapaTdve YEVIKOV KOTNYOPUDY TOPUOETOVUE KO ETLYPUUUATIKO KATOEG
emmAéov AOGELG TOV TpoTEivovTaL:

o 2raroi avtietabuietés ceipag (Static Series Compensator).

To SSC givan éva. VSC (Voltage Source Converter) cuvoedepévog v GEpa e
pio Tnyn datapo®v, Tov TapExeL EAEYYOUEVT TTNYN TAONG, 1 ontoia av Tpoctedel otV
TPOPOOOGia pmopel va TpokOyeL 1) emBountn téion.

0] 2raroi yeipiouoi oty puctapopd (Static Transfer Switch).

Ot STS amotelovvtor amd dV0 NAEKTPOVIKOVS TPLPAGIKOVS OOKOTTES, OTOV O
kaBévag amoteleitor amd dVO aviuapdrinia Bupictop avd edaon dnwg @aivetal 6To
Zynua 3.7. Kavovikd 0 otatdg O10KOTTNG GTNV TNy TUPOSOTEITOL KOVOVIKA, EVM O
dAlog etvan extoc. Katd v dbpkewnr g dwropoyns s thong, o STS
YPNOLOTOIEITOL Y10 VO LETAPEPEL OO TNV EMAEYUEVT TTNYN GE POl EVOALAKTIKY 7O
vy Y. Avtd €xEL oaV ATOTEAEGUO TNV AVILETOMIGN 1060 TV Pubicewv 6o kot
™G OKOTNG HE UEYOAN emTLYiO, HELOVOVTIOG OVGLOGTIKA TNV OLIPKEW TOVG TTOV
yiveTon avTiAnmy| 6to eoptio.
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primary alternative

source source
switchin switchi
unglt'I 8 B unci glg
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protection n/c disconnect
fuse switch
switch E i switch

: dis B b :
/ n,/c disconnec ; n/o ypass . /
§

|

mechanical backé—up transfer system

load bus
Zyua 3.7 Aoun tov STS o€ pia poon

KoAn Aon tov mpoPAquatog mwov Mom epapudletor kot otic Propunyovieg
amotelovv niektpovikoi tab—changer mov pumopodv va cuvoehohv 6e LETATYNUATIOTES
OV YPNOUOTOOVVTOL OTOKAEIGTIKA Yo gvaicOnta @optio, dote vo pmopel va
aAralel tov Adyo avaioyo pe TNV Téorm mov d€xetol otnv €icodo. Avtd diveton
YOPAKTNPIOTIKO 0T0 Zynjua 3.8. AvtdG 0 pnyaviopog KoAgitol otatdc puOUIeTNG
téong (Static Voltage Regulator).

LOAD - ®oprtio

SUPPLY
[opoyn

2ynua 3.8 SVR (Zrarog Pvbuiotng Toong)

Mia kiaown Aon givor tao UPS (Uninterrupted Power Supply) ta omoio kot
YPNOLOTOLOVVTOL Y10l TPOSTAGIN TOGO PuBicemv OGO Kot SOKOTMV, APOD TOPEXOVV
avtovopio ylo kémowo Aemtd péxpt vo enavéLBeL | tdon oe pusloloywkd emimeda. H
doun tétolwv drotdéemv adtdheumtng Asttovpyiag eaivetal oto Lyngua 3.9.
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2ynua 3.9 2ookevn a010AEmTNS TOPOYNS

3.7 lopoowkéc Yreptaoerg

O mapoducéc veptdoetg (swells) eltvan otrypaieg avoyacelc g tong (avtibeto amd
116 Poubicelc). H ypapikn avomapdotaon piag Tapodikng vréptacng eaivetal oto Lyjua 3.10.
Ot 10101 TapdueTpotl yio v Katnyopronoinon tov Pubicewv ypnoipomolovviol Kot yio. tnv
KT YOPLOTOINGN TOV TOPOSIKOV OVOYMDGEMV.

3.7.1 Ilpoéhevon

H gppdvion tov vreptdcemv oPeileTon 6€ LOVOPUGIKA GOAALATA MG TPOG YN (single
line ground failure SLG), ce avdotpoen dwdonaor (upstream failure), amocOVOEST €VOG
pUeYaAoL PopTiov amd 1o diKTLO 1 GVVOEST LEYAAMY GE YOPNTIKOTITO GUGTOL(LOV TUKVOTMV.

3.7.2 EmMRT®cElg 6TOV EE0MTAGUO TMV TEAATAOV

Emedn) ot moapodikég vmeptdoelg d1opkovy TOAD GUVIOHO YPOVIKO OldoTnuo. Oev
TPOKOAOVV onuovTikd TpofAnpato ota eoptia. [Tapdia avtd, vapyetl tepintwon vo KooHv
01 AQUTTEC TVPAKTDOGEMG KOl VO GTAGEL TO YVOAL TOLG KOOMDG EMIONG KO VO TPOKVWYOLV TOAANL
TpoPAnpata acQareiog.

3.7.3 Tpémor emirvong npopinporog HHapodik®dv Yaeprhoswv
Ot tpdmot emiAvong Twv mTpofAnudTov avtodv Bo propovoe va glval ot 110l Le oVTovg
v TG Pubicelg. Ady® OU®S ™S KPS CLYVOTNTOG KOt EKTOCTG TOV QOLVOUEVOL GTNV TPAEN

dev Aappdvovion Kamowo HETPO OTOKAEIGTIKG Yiow ovTO TO TPOPAnua. Evépyeleg mov yivovran
Kot yuo GAAeg dratapoyés eE0UAADVOVY KOl TO ATOTEAECLLATO ALTAOV TOV SLOTAPOYDV
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Zynua 3.10 I'popixn avaropooroon Topooikng vreptaons (swells)
3.8 Awokonég oty Taon

Mio péviun dtokomn Umopel vo yopaKTNPIoTel oav ‘N amopdvmoTn Tov OIKTVOV oo
TNV YN TOPOYNG IYVOS 6TO HIKTLO . AOY® TOL TAPAUEVOVTOG LOYVITIGHOV (GUCCOPEVUEVN
gvépyelo 6To 01KTLO) TTapatnpeital pio pikpn téon Taveo omd To PUNdLV Yo LIKPO SlAcTUa
a@oV cLVEPN M dtakomn g Tdong. [ avtd o AdY0 Kot 1) drakonn Tpocsdopiletal cav pio
TTOON TNG EVEPYOL TIUNG TNG TAONS KATO 0omd €vo GuYKEKPIUEVO 0p1o. To KatdEAl avtd
umopet vo kopaiveroar aAdd cuvnbomg givar 1%, 5% 1 10% g kabopiopévng tdons (cuvnbwg
™G ovopaotikng). H dudpkelo pog dwokomng petpiétor akppog pe tov 0o TpOTo Tov
petpape kot v odpkeln v Pubdicemv pe SLUPOPETIKO TPOPAVMOG KATOPAL GE OVTH TN
TEPITTOON).

AOYD TOV TEYVIKOV HETPNONG £va GUVTOHO GOOALO OTO KOKA®UO Hmopel va
eueavictel ocav cvuvtoun SOKOmN G€ Eva TUNHO TOV SIKTVOVL Kol oav BvOion og éva aAlo (oTo
éva onpeio Tov dktHov M Téomn amokadictatal vopitepa amd 0Tt 6To GAAO).

Tig 010K0TEG TNG TAONC TIC KATNYOPLOTOLOVUE € VO KOTNYOPieS:

e YyOvrtoueg owukonég (short interruption) M) [apodwég Awoaxonég (momentary interruption)

o Movyueg dwokonég (long interruption)

3.8.1 IIpoéievon

2HvTopeg O10KOTES TOPOLGLALOVTOL GTO OIKTLO OE KOTOGTAGELS COUAUATOV, TOV
avayKalouv 10 OKOTTIKO €EOTAICHO Vo Asrtovpynoet. [ avtd 1o Adyo mpémer va
ypMNoonoovvton cHvleteg dradikacieg emovalevéng Yo vo Amo@EVLYETOL QVTO TO PALVOLEVO.
H odpketa piog cvvioung dwakonng pumopei voo kopaivetal péxpt 1 éog 3 Aemtd avarioya pe
v dwdwkacio eravalevéng (reclosing operation), to TPOTLTO TOL YPNGLOTOLOVVTOL 1 TN
GLUUE®VIO LETOED KOTAVOAMTY Kol TOPAYYoD .

Moviun olaxomn Bewpeitar omoladnmote dlakonn Eemepvdel oe YpOVO T OPLOL TOV
&xovv tebel yia T ovvropeg dwakoméc. [apovsidlovion dtav pia Katdotaon ceAApate dgv
pmopel va emAvBel pe v dadikacio Tpootaciag Kot oonyeital TNV OploTIKy ££000 TOV
OloKOTTTY.
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Mia ovykpion peta&d tov tpotimov ¢ IEC kat avtod g EN50160, mov cuykpivet
T OP1loL Y10 GOVTOUES KOl LOVIUEG OLOKOTES, PAIVETOL GTO TOPOKATD Zyijua 3.11.

. max.
0% — 3 min _ EC
I — e FN50160
I min 1 min
>
max. -
1 min I
I min 3 min
max10% o >
i max 1% I
0% - _I
% _
o
short — Mucpn ong  Meyén
interruption o interruption  Staxom

2ynua 3.11 Katwplio 010K0T@V Kol 0pLoUOS OLOPKELOS

3.8.2 Emnt®oeig 6Tov eE0TAGUO TOV TEAATAOV

e gpyootactakd mePPAALOV pio SlOKOTY UTOPEl VO, TPOKOAEGEL KOTOGTPOPIKN
OlOKOT TG  MOPAYOYIKNG 0Avcidag avEdvoviag Tov aplBpud tov  mpoidviemv Tov
AmOPPITTOVTOL N TOV VAIKAOV TOL OOUAKPUVOVTIOL XE UEPIKES TEPITTMOGELS, Ol OLOKOTES
umopel va avéNoovv Tov KivOuvo Vo KOTOGTPOPOVV Ol GLOKELEG 1| OKOUO KoL TOV
TPOVUOTIGUO TOV TPOCOTIKOD.

O véeg teyvoloyiec emmpedalovtor pe ovo tpomove. Ipdtov Ta vapyova dedopéva
umopet va 0000V Kot T0 GOGTNHO VO KOTASTPOPEL. ASVTEPOV HETA TO TEPAG TNG OLOKOTNG, M
oldikaoio emavekkivinong, €WIKA o€ €va UEYAAO Kol TOAVTAOKO oUOTNUO, Umopel va
dwpréoel apketég mpeg. E&autiog towv mopamdve AGymv oMUavTIKG DVTOAOYIGTIKG GUGTHLATO
KOl TNAETIKOWOVIOKOG £EOTAICUOG TPEMEL VO, TPOGTATEVOVTOL EMMALOV KOl OO GUCTN LN
UPS (Uninterrupted Power Supply), mov kpatodv v 1don o€ otabepd eminedo axodpa Kot yio
UEYAAO YPOVIKO dLAoTN LEXPL VO OTOKOTACTOOEL | TAGT TOL OIKTVOV. (1] UEXPL VAL UTOPECEL
0 xpNotng va Béoel o Asrtovpyio KATOW £QESPIKN TNYN TPOPOSOGING 1| VO TEPLATICEL TO
GUOTN O LE ACPAAELD).

3.8.3 Tpoémor emidlvong mpoPfiqportoc Arokon®v Tacewv

IMa vo propécovpe va Tpocdlopicovpe Toug TpOTOLVG EMiAVoNG VO TpoPAnaTog Ha
TPENEL TPMOTO, VO KATovonBovv ot autieg dNUIovpyiag TOV QOLVOUEVOD.

Ot autieg TPOKANONG O1KOTNG EITE TPOCM®PIVAG EITE LOVIUNG OEV SLAPEPOLY KOl TTOAD
amd avtég Tov Pubicewv. [ToAAég popéc, O, cuveyxdueveg Pubicelg eivar vrevhuves Yo v
TPOKANGN O1OKOTTAOV. XOPAKTNPIOTIKO OTL 01 O10KOTEG OV glvat Timota AALo amd Pubicelg mov
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dgv Umopecav va avTIETOTIGTOOV. ['lo Tov Adyo avtd OAeg ot péBodotl mov TpoTddnKay yio
mv Pertioon tov wpoPfAnudtwv and Pubicelg pwmopodv vo ypnoorombovv kot yioo v
EMIALON TOV LOVIL®OV SLOKOTDV.

"Evog dtopopetikdg tpomog okéyng ivorl €K TOL AmOTEAEGUATOC, VO TPOTAOOVV AVCELS
Baoiopéveg oto TpofAato Tov dnpovpyoHvTol and TIG SIOKOTES:

e JlapdAinin xpnon HZ (HAektpomapaywyd Zebyog) pe umotopio kot to diktvo. O
TPOPOSOTEL OWTO TO POPTIO PEC® €VOG PEAE OGNV TEPIMTOON TOL £YOVUE OLOKOTN
pEOLOTOC.

e Mnatapiec vypov. (Om®g OVTEC TOL OVTOKIVITOL) AEV TPOTEIVOVTAL Yol HOKPOG
dldpkelag xpnon, OAAG UTopovV Vo, KOADWYOLV TIG OVAYKES Y10 KATOLEC MPES UEYPL TNV
amokatdotaomn g PAAPNG.

¢ Eykotdotaon ovaveOoIU®V TNY®V TOv Vo SOVAEDOVV G TAPIAANAN Aettovpyia pE TO
oiktvo g AEH 1) ko aveEdptnta pe Ta avtiotoryo TpofAnuata evotddeiag.

o TpooddTNon TOVv KOTOVOAMTH He VO aveEApTNTES YPOUUEG TPOPOdOGiog amd Tov
dlavopéal.

3.9 Avaxvpaven Taong (Flicker)

To flicker 1 aAAimg ypryopn dtakvpaven e tédong mov odnyel og TpeUdTALY O, GTO
og givarl pia ontikn evoyinon Adym actdbelag g évtaong tov ewtog (tpepdmorypa). To
eMinedo g evoyAnong e€aptdTat amd TV cLYVOTNTO KOl TO TAATOG TG AAAAYNG TNG £VTOOTG
OV QOTOG Kot amd tov mapotnpnth (0ev avtilappavopacte OAot v ida evoyinon oty ida
OLOKVULAVOT) TNG TACTC).

Allayn TG poNg TOV PMOTOC UTOPEL VoL GLVIVOCTEL e TNV KLUATMOOT] TOV TAUTOVG
OTMOC PAivETOL KOt TOPpaKAT® 610 Zynjua 3.12.
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Zynua 3.12 Moxduavon te Taons Tov 00NYEL O€ TPEUOTOLYUO. GTO POG.
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Iepiypappa Téong
4 Voltage envelope
i _,_ﬂ/ o
H‘ﬂ_-ﬂ 17\7\’7\ iy

Voltage waveform

Magnitude

Kopatopopen Téong

2ynua 3.13 Xopoxtnpiotikd kopatouopeng flicker

210 Zyfpe 3.13. 1o mhdtog g StakOLOVONG TG TAONG AAUPAVEL UITOVOEWN LOPPT
Om®G PoiveTal Kot 6To oynuo pe tov Opo mepiypoppa (envelope). Qo1660, ot aAlayég g
tdong pmopovv emiong va £xovv opBoydvio N akavovieto oynua. To mpoeil twv ailoydv
tdong Oa e€aptnOel amd To PELLLO TOV KOTAVOADVETOL OO TO KULLOVOUEVO POPTIO.

To flicker petpiérar coppova pe to npdtono IEC 61000-4-15 “flickermeter-function
and design specifications”. Boociletor oe pio aivcida 230V/60W  ofjpo—Aoumtipoc—
awoOnmplae opBaiov—o1éyepon eykepalkav kottapwv (lamp-eye-brain chain response).
Avt) n ovvapmnon etvar n Péomn Yo TNV LAOTOINGT TOL PAKEPOUETPOV KOl OVATOPIGTATOL
o10 Zynua 3.14.

10.0% ;
B Y ' - — 2 SyStem
Relative : |
voltage [~ [ ; —— 1200/ sysiem

1.0%

0.1% =
o1 1 10 100 1000 10000

Mumber of voltage changes per minute {rectangular)

2ytpa
3.14 Koumdln iong dervomnrag (Py=1) yio. TeTpoymvikng T0ons alloyés o€ GOOTHUATA TOPOYNS
XOMNARG ThonNS
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To plikepoueTpo civor Eva 6pyavo oYedOCUEVO VO LETPEEL OTTOLOONTOTE TOGATNTA
avimpoconevel to flicker (IEV 161-08-14). Metpder v dwoakvuavon e TAONG,
TPAYLOTOTOEL PIATPOUPIGUEVOVS VITOAOYIoHOVS Kot wapéyel 0vo dgikteg ywo to flicker, tov
ouvToung oldpkelag (short-term) Py ko tov pokpdg dwapkeiog (long-term) Py.

O Adéeixtng flicker cvvroung owdprerag (short-term flicker indicator) £xel Ty ion pe
TNV Hovada yio StokOLOVOT) TG GOTEWVOTNTOS TOL MTay evoYANTIKn Yo To 50% tov xowvov. H
péTpNon avtov Tov deiktr yivetat yia ddotnpa 10 Aentmv.

O 4deixtyg flicker parpag owgpreras (long-term flicker indicator) vroloyileton amd
ToVg TeEAevtaiong 12 chvioung ddpkelag ogikteg, oNAadn oto ddotnua TV TeElevTainy 2
opov ard v eEiowon (4.1):

3.1)

3.9.1 IIpoéievon

Kopuo mmyn onpovpyiog tov @otvopévov g Olakvpoveng g taong sivor to
NAEKTPIKA TOEN TOV NAEKTPIKOV KAPAVOV, 01 unyavEéG GLYKOAANONG Kol TapOuotla «Popidy
Qoptio TOV KaTavaA®VOLY pevpata pe peydan dwukvpovon. To flicker prmopet va eppaviortel
HE TNV TTapOVsio EVOIIUEC®V OPUOVIKAOV GE Uil cuYvOTNTO KOVIA oTNV BepeMdon 1 Kol o€
OPLLOVIKT).

Ot J10KVUAVGELS TAGEMG TPOKOAOVVTOL OTAV TA POPTIO KOTAVAAMVOLV PEVLLOTO, TOV
€YOUV OMNUOVTIKEG o1QVidleg M TePLOdIkES otakvudvoels. To KupovOpeEVO pPeLUO OV
KOTOVOADVETAL Omd TNV Topoyn TPOKaAEl TpdcoOeteq HEUDOES TACEMC OGTO CLOTNUA
TPOPOJ0Ging, Tov 0odnyobv Ge OlOKVUAVGES NG Topeyouevns taone. Ta @optio wov
TPoVCALovV GUVEXELS, YPNYOPES OOKLUAVGELS €lval Aowdv ekeiva mov mibavotota Ha
TPpoKaAéGoLV dtokvpdvoelg toems. [lapadetypoto @optiov mTov UTOPOVV VO TOPEYOLV
SLOKVIAVOELG TAGEMG GTNV TTOPOoYY| ivat:

o Hiextpoi képuvor

e HlektpoovykoAAnTtéc

e Eykataotdoelg pe ouyvEG EKKIVIAGELS KvTNpaV (LovEadeg KAUOTIoHOD, OVEUIGTIPEG)

o  Mnyoaviopol Kivntpov pe KUKAKY Agttovpyio (Bopovika vopk®v, ELacHaTovpYEia)

o  Mnyovipata pe peydieg aArlayég ToydTNTOG TOV KIVNTNPOV (TPLOVIO, HNYOVILLOTO
SLIAVONG ALTOKIVITMV)

Ot ovyvég, ypnyopes OLOKLUAVOEIS GE peLpOTO POPTIOL amodidovior TS Asttovpyieg
eKKivnong kivnpmv, 0mov To PO TOV KvnTpa cVVNB®G givan 3-5 POpEg TO OVOUACTIKO
pevpa yio pior svvroun ypovikn mepiodo. Eav évag apBudg kivnmpov tibetor g Asttovpyia
mv O ®pa, 1 ov 0 1d10¢ KvnTPog EEKIVA KO GTAUATO ETAVEIANUUEVA, 1) CLYVOTNTO TOV
AAAOY®DV NG TACEMG UmOpel Vo TPOKAAESEL LopUapLYN (TPEUOTAIEL0) OTIS EYKOTAGTAGELS
QOTIGHOV, oV Ba elvar opatn Pe YOUVO HATL.

Inuovtikny myn onpovpyiog flicker etvar ta aoAikd mdpko Ady® TOL EOVOUEVOL TNG
okiaong tov Topyov Paong 6Tov HEWOVETOL I TOYVTNTA 1 KAADTEPA 1 poTt NG koG KaOe
(QOPA OV TEPVAEL UTPOGTE At TOV THPYO AGY® TOL OTL 0 TEAEVTAIOG EUTOSILEL TOV dvepo va
KivnBet OTmG KaTd TNV aTovGia Tov.
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3.9.2 Emnt®oelg 6TovV EE0MTAGHO TMV TEAATAOV

H dwaxvpavon tov mAdtovg ™ tdong sivar cuvnBmg og eninedo younAodtepo tov 3%
G TapeXOUEVNG TAoMG Kot OV €yl kKdmola aglonpocektn enidpacn otov eEomAiopd. Avti n
OloKLPAVOT ®OTOCO Umopel vo. TPOKAAEGEL €voyAnon oto pdatwe. H evaioOnoio otov
epeBoo amd to TPEUOTAUELO TOV AOUTDV fvar d10POPETIKY| Yia KAOE dtopo. AT te€GT OV
&xovv yiver €xel eavel OtL yevikd to avOpomvo pdrtt eivor e€apetikd gvoaicnto otnv
SlKOHOVOT NG KLUOTOHOPONG He ovyvotnta mepimov 6-8 Hz. Qotdco, ¢Aikep mov
TPOKAAOVVTOL OO dlaKOOVGT TG Tdomg e cvuyvotnta IHz Bempovvrat evoyAntikd Hog to
0.2% avtov.

Ot 010KVUAVOELS TACEMG UTOPEL EMIONG VO TPOKOAEGOVV EGPOAUEVT €vepyomoinom
TV peré, vo Kivouv mopeUPOAEG OTAL UNYOVUOTO ETKOWVOVING Kot vo BEcovv €KTOG
Aertovpyiog Too MAeKTpOVIKE unyavinuato. XoPapés OUKVUAVOELS, GE HEPIKEG TEPMTMOOELS,
UTopovV va gunodicovv dAla eoption va Eekviioovv AOY® NG Helmong TG TapeXOUEVNS
tdong. EmmAéov, ol emaywyikol kivntipeg mOv AEITOVPYOVV OTN UEYLOTI] GTPOPOPUI TOVG
pmropet va kaBuoTePNGOLVV, AV 01 SIKVUAVGELS TG TAONG £ival onpavTikod peyEdoug.
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Number of rectangular voltage changes per minute
2ynua 3.15 Kourvdn ‘tpeuomaiyuatog’ yra opBoymvio 1040pPmuEVeS GOYVOTNTES

Ot dtokvpdvoels Tacems 6To ONUOGLO GUGTNHO TOPOYNG PEVUATOS YOUNANG TAoNG
wpémel va. givonl péco ota omodektd Opla mov €yovv tebel. Tevikd to amodektd Opla
SLKLUAVOEMY TAGNS VOl KATMO OO TNV KOUTOAN LOPULOPVYNG TOV aneltkovileton oto Zynjua
3.15. 210 mOpAmAve OYEOAYPOUUO Ol KOUTOUAEG OV Tapovctdlovior eivol petd amd
oTaTIoTIKE otovyeia (Om®G akpPdG avaeépape OTL TPOKVLNTEL GUUPOTIKO O OPICUOS TOV
ocvvteheot yw 1o flicker icoc pe v povéoda) dsiyvouv 10 dpro péxpt 10 omoio pmopel va
emutpénetat 1 dtekdpavorn g taons. 'Etor av o deiktng v 1o flicker givon mwévo ond v
KaUTOAN TOTE €lval ektdg opimv evd av ivar kdTm 10TE €vidc. Ommg mapatnpovpe Kot and
mv eneénynon Tov aovov 1 KaumTOAN elval pio cLVAPTNOT TOV XL TOIG EKATO OALAYDV TNG
Tdong o€ oxéon He TNV oLXVOTNTA TOV OAAAYOV 1| OAAMDG pe Tov aplBpd TV aAloydv oe
YPOVO €VOG AETTOV.
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3.10 Aovppetpio ®acemv

2e €v0. GUUUETPIKO TPLPACIKO GUGTNUO TOPOYNG, Ol (QPUCIKEC TAGES TOV TPLOV
ypappov etvan ioeg oe péyebog kot dtapépovv ava eaon peta&d tovg Katd 120° (1o id1o
ovpPoivel Katl Yo TIG TOMKEG UE OLUPOPETIKA HETPOL KO YOVIEG amO TIC PACIKEG OALL oo
petalhd tovg kot yovieg peyordtepeg katd 30° and tic avtiotoryeg pacwkés) (Zynqua 3.16).
Acvppetpio Tdoemg eppaviCeton 6tav gite vrdpyel dPopd oTNV €VEPYO TUN NG TAOM
petalhd tov edcewv gite enedn N yovia petald Tov edcewv omokAiivel and tig 120°. Xtnv
ayyAkn PipAtoypaeio ypnoyorotovvtot 0o dpot unbalance kol imbalance.

A v Va

WV, Vi

Zynua 3.16 Avuropofors copueTpicod ue AoOUUETPO TPIPOTIKO COTTHUO,

Yndpyovv mollol opiGpol Yo TOV TPOGOOPIGUO TNG EMIOPACNS TNG ACLUUETPIOG TMV
@doewv. AVO amd aVTOLG Eivat Ol T YV®OTOL Kol 0vTot givat:

1. 0 Adyog tdcemv apvnTikng mpog v BeTikn akolovBia kot
2. 1 p€yron amoOKALoT amd TOV HEGO TMV TPLOV TOAMKAOV TAGEWDV TPOG TOV LEGO OVTMV.

3.10.1. Adyog Tdoemv apvnTIKIGS TPOS TNV OETIK 0KoAoVOi

INa tov mpodto avtd opioud ypnowomombnke n puEBOSOG UETACYNUATICHOD EVOG
AGOUUETPOV TPLUPAGIKOV KUKAMDUATOG GE TPio TPLPACIKA. ZOppova pe v néBodo avtn kdbe
TPLPOCIKO GOOTNUO QACIKOV dvuoudtov pmopel vo avoAivBel oe tpla Tproacikd
oLGTHHATO, OV0 GLUUETPIKA, VOV KOl AvTioTPOEO Kot Eva opomoAkd. O HeTACYNUATIGUOG
aVTOG OVOUALETAL LETACYNUATICUOG CUUUETPIKMY GUVICTOOMY Kol 01 GYECELS TOL TO OLETOLV
etvau:

7, N 7, |
s s
Va =310 @ @b (3.2)
V, 1 & a V.
Kai
7, 11 1|7,
N 1 R g
f :§~1 a  a ||V, (3.3)
V. 1 a a||V,
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omov V,, Vi, V. 10 1p1pacikd cOoTNUe TAGE®V Kol Vao, Vai, Va2 01 GUUUETPIKEG GUVIGTMGES
™m¢ V..

Vil Vg v
v all
bl -.—
"’ vl:lEl
b | w al Y0
U 1 Ubl cd "’
positive sequence negative sequence ZETO Sequence
Ev60 Zootnua Avtiotpopo Xvotnpa OpomoAcd Xvotnpo
(Betiknc axorovBing) (Betiknc axorovBiag) (pndevikng axorovdiag)
1 2 0
+ - 0

Zynua 3.17 Zouuetpikd otoyeio. VOGS OOOUUETPOD GOOTHUATOS TATEWY

Mo v avdivon T0L GLGTAUATOS YPNCUYOTOWVVTOL GLVNOWMEC Ol GULUUETPIKEG
GLVIGTMGES NG PAcEMG a. O1 GLVIGTAOGEG TOV AAAOV PAGEMY UTOPOVV VO VTTOAOYIGTOVV Oltd
TIC GYECELC:

l
l

Vio =V =Veo
S, s s o
Vp=a -V, V,y=a'V, (3.4)
A R
w=aV,,V,=a -V,
n:
VbO VaO VCO VaO 3 5
AN RN - R (3.5)
bl | — a al |2 cl | — a al
- ~ - ) o
Vi aV, [| Ve a-v,

To tppockd cOoTNUO HE TOV UETACYNUOTICUO TOV TPLPOGIKOV GLVIGTOGOV
petacynuotiCetal o pio 160dVVaUN Opdda TPLOV LOVOPACIKAOV cuotnudtmy. Otav to diktvo
elvar ypoppikd o pevpate PAcEMG UToPovV Vo TPOKOWYOLV LE ETOAANAIO TOV CUUUETPIKAOV
CUVICTOCMV TOVG. To TPLpacikd OikTvo OUMG TPEMEL Vo elval Kol GLUUETPIKO, OMA. va
TAPOVGLALEL TOVAYIOTOV JOYDVIO. GUUUETPI Yia VoL EIvar TO TPid POVOPUOIKE KUKAONATO
akolovOiog aveEaptnTo Ko pun cvlgvypéva.

H emrtuyio ™c €@oployns TV GUUUETPIKOV GLVIGTOGAOV EYKELTAL GTO YEYOVOG OTL
glvar duvatdv Yoo oplopéves ovvOnkes acvupeTpiog va  emtevyBovv  oYETIKE  amAEg
OLIGLVOEGELS LETOED TOV KUKA®UATOV akolovBiog oto onpeio g acvppetpioc.

Edv opog pia ypoppun pe pun avripetatedeipévoons aymyos Oewpndel pe Zw#Zoc#Zea M
péBOOOC TV  GUUUETPIKAOV GLVIGTOOCHV OV TPOCPEPEL GYedOV  Kapio amiomoinom.
Onwoonrote Opmg peydrog aplBuog peretdv pmopet vo Paciotel oty vmodBeon evog
GUUUETPIKOV SIKTVOV KOl KOTE 0VTOV TOV TPOTO 1 OVAALGT] TOV GUUUETPIKAOV GLVICTOCHV
€xet 010000¢el evpvtara.

Xe opopéveg TMEPUTOOELS 0ev givor duvatd vo ayvonBobv ot acvppetpiec tov
KUKAOUATOV Yopig 6oPapd cedipoa. Tétola eival m.y. M avaAvon TV 00£VOVI®OV KUUATOV.
Xmv mepimtoon ovty 1n  wpoomdBelo  €ykertoar oty gbpeon  evOg  KATAAANAOL
HETOGYNMUOTIOUOD TPOG UETOTPOT] TOL TPLPOCIKOD OIKTUOV GE HOVOPACIKE oveEapTnTa
KukA®pota yopic culedéelc. Ze pobnuotikn yAdcsso (nteitot n dtoymvomoinen pog PiTpog
QULGIK®OV AVTIGTACEWV, OGO OCVUUETPT Kol av &lval avtr. XNV podnupatikn yAOoco o
LETACYMUATIGUOGC 0VTOC AEYETOL KOVOVIKOG KOl 1] UTPOL LETAGYNUATIGHOD £XEL GOV GTNAEG TAL
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1010010VOGHOTO. TOV GLUGTHUOTOG. XTNV YADGGO TOV UNYOVIKOV HUAGUE Y0 GLVIGTOOES
PLOUDV KOl LETOAOYNUATIOUO pLOUDY. X®PIg VO TPOYMPNGOVUE TEPICCOTEPO OVUPEPOVLLE OTL
1060 0 HETACYNUATIOUOS GLVIGTOOMV 060 Kot o petaoynuotiopog Clark amotelotv
TEPIMTAOGELS TETOLOV UETACYTLOTIGHLOV.

Avtd mov pmopovpe eniong va kAvouvpe givon pion epunveion Tov LETOGYNUOTICUOD pE
@LoKOVG 0povg. H katevBuvon g mepioTpopng £VOG TPIPACIKOD ETAYMYIKOV KVITHPO,
otav yiveTol pe TAGELS APVNTIKIG CLYVOTNTOG, Elval avTifeTn amd avTNV TOL TPOKVTTEL OTAV
YPNOLOTOL0VVTOL TACELS OETIKNG cLYVvOTNTAG. OTOV YPNOUOTOIEITOL OE TPIPACIKO ETAYMYIKO
Kvnpo cOGTNHO UNOEVIKNG GLuYXVOTNTAG, OOV OV LILAPYEL LETATOTION PACEMV HETAED TV
POV Tacewv, Ogv Oa vmdpler Koapio meploTpor, KoOMDC Ogv Bo vmApyel Koavéva
TEPIOTPEPOUEVO LLOYVITIKO TENTO.

Q¢ Acvppetpia Tov @doe®v Lontdv opiletar oG 0 AOYOS TV TAGEWMV TNG OPVNTIKNG
Pog avTdV TG BeTIKNG akolovbiag (oyéon 3.6).

vl apvntTiky akolovlia

—£ x100% =

u Vgl Oetikn akolovlia

x 100% (3.6)

EvoAloktikdg optopdg pe v 101a 1oL givot o mopaKatom:

_ |1-/3-68 0 3.7
Uy, = Wy x 100% (3.7)
B = Uty + Uzs + Uy (3.7a)

(U, + U3 + UR)?

3.10.2. Méywotn amékion amd TOV PEGO TOV TPLAOV TOMKAOV TAGE®V TPOS TOV PEGO

aVTOV

O debtepog awTOHG 0pLopdg elvar 0 opopdg givor o Pactkdg opiopdg g EOvikng
‘Evoong Hiektpikov Kataokevaotdv otigc HITA (NEMA), o onoiog dideton pe v e&icmon:

U, —-U
u, = max; ———2 x 100% (3.8)

avg
(3.801)

. Uy +U,+U
U;: paoixy tdon Ugvg = %

O opopdc g IEC elvon peyardtepng pabnpotikng axpifetog amd avtov g NEMA
Kot YU avtd Otav vroloyiletar M acvupeTpion T@ong ot dvo opiopol pmopel vo dMGoLVV
OLPOPETIKA ATOTELEGLOTA.

Téhog mpémer va movpe OTL VIAPYEL OKOUO €VOG EVOAAAKTIKOG OPIGHOG Yoo TV
EMOPOOT NG ACVUUETPIOG TV TAce®V. Elval mapdolog e tov de0TEPO OPIGHO TOV ODGOLE
g IEC aAAd pobnpoatid divel dtapopetikd amotéhespa (oxéon 3.9).

3.9
N R N 9
Y U12 + U23 + U31)

Uz, Uss, Uz — moMkég Tao€Ls
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3.10.3 [Ipoéievon

H Aocvppetpia ocvppoaiver o6tav 1 kotavdimorn peopatog sivor  acOUHETpO
KOTOVEUNUEVT] OTIG TPES QPACELS N KATO TNV OWIPKEW CEOAUATOV TP TPOAGPeL va
Aetrtovpynoet 1 mpootacio. H avopolopopeio avty copPaivel 6tov 1 KotavaAmon pedLOTOg
dgv elvarl 1ooppommuév 1N Katd T OdpKeEW HOG EAOTTOUOTIKNG KOTAGTOONG TPV TNV
anolevén.

3.10.4 Emmntooeig 610V E£0TMON0 TOV TELATOV
H aocvppetpio tov @docwv ennpedlel Kupimwg TOL TPLOAGIKOVS OGVYYPOVOLG

KWNTpec oTovg omoiovg mpokaiel vmepBéppavon kot emiong emmpedler tov e£omAMGUO
TPOCTUGIOG TOV KUKAOUATOV (tripping).

3.11 Metaymyikéc vaepTaoelg

O petoPatikéc veptaoelg ivar Evag Opog Yoo GUVTOUES, YPNYOPO OTOGPEVOLEVES
TOPOJIKES dLTAPAYES TNG TAONG N TOV pevaTos. Mmopel va opioBodv g 1 andkpion Tov
NAEKTPIKOD OIKTVOV G o amOTOUN OAAAYT) GTIG GLVONKES TOL SIKTVOV, £iTE GKOTIUWG 1 amd
atoynuo (yewpopol Cevéng xar omdlevéng N KOTAGTACN GEAALOTOC) M KATO0 €EMTEPIKO
epebiopa tov dwktvHov (my. mTOoN Kepavvov). Ov peTaymyEg elval HEPOG NG PUOIKNG
dwdkaociag, otnv onoia to diktvo petafaivel oamd pio kavovikn kotdotacn o€ pio dAin. H
dugpkela Tov givor o KApaKo amd microseconds émg milliseconds.

Ov petafotikég vreptdcel; Umopodv vo  katnyoplomomBovv oce OVO  pHEYOAES
Kot yopleg:

o Kpovotikég vreptdoelg (impulsive overvoltage)

® Yneptdoelg pe amooPevopevn taddvioon (escillatory overvoltage)

‘Eva mapddetypo autdv TV TohaviOce®y oivetal 6to Zygua 3.18.

36



Ynréptoon pe
Kpovotikn vaéptaon amooPevopevn TOAGVI®ON

impulse transient oscillatory transient

2ynua 3.17 Metoywyikég vmeptaoels Taiuikod ko kKAUoKODUEVOD TOTOD

3.11.1 IIpoérevon
0 Kpovotikég Yreprdaoseg

O1 kpoLvoTIKES draTapayEs etvat amdTopes HETAPOAES GtV TAoN /KOl GTO PEVUO TTOV
O0gv TPOKOAOVV OAAOYY] OTNV GLYVOTNTA TOV GUCTHUOTOS, Kol €lvol TPOKTIKA og pio
katevBvvon. O mo cuvnng AdYog TPOKANGONG AVTNG TG dlatapayns eivar ot kepavvoi. Mia
TUTIKT KPOLGTIKN LIEPTOON Qaivetol oto Zyngua 3.18.. To mAdtog piog tétolog daTapayng
umopet va givol apketég popég HeEYaAHTEPO 0md TO TAATOG TOL OVOUOGTIKOD TAGTOVG.

Ot kpovoTiKEG VIEPTAGEIS cLVIOWS YapakTnPilovTal amd TNV JLOPKELN LETMOTOV Kol
€0UPOVG NUCEMS-0VPAS KO OTTO TNV T KOPLOTC.

A1 @aivetal akoAoV0wg oto Lynjua 3.19:

Voltage
17" i
09 --
05fF-f N~~~ m e s s e [P v
0.3
0 -
01 T
ime
AL P
T T =0.3T, =0.5T
- =T,
Tz

Zynua 3.18 Xopoxtnpiotikd Tolukng o1otapoyng
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O kdBetog GEoVaG TOL SloypPApOTOG EIVOL KOVOVIKOTOMIEVOS GTNV TN TNG KOPLONG
™G vaéptaong (€xet Ty 1.0 avd povéda yio v HEYIOTN T TNG TOAUIKNG VTEPTACTG) Ko
10 0 Eekvdel v otrypn mov oto Lymua 3.19 copPaivel n veéptaom.

O ypévog petomov T1 cuvnBwg vroroyileton cav 1,67 popéc tov ypovo T otov omoio
N 1aon awéavetor and to 30% oto 90% Tng KopveNg ™S TaAUKNG VIEpTaons. H dibpkela
nuicemg-ovpdg T2 givor cvvnBwe o xpovog amd TV Evapén e LIEPTACNG £MG TNV OTIYUN
OV 1 TN TNG TAoMG TEPTEL KAT® amd T0 50% NG TIUNG TNG KOPLPNG TNG LIEPTOCTC.

H xopdrmon mov eaivetal oto Zynjua 3.19 6o pumopodoe xopokTnploTiKd vao KoAegitot
ocav T1/T2 wxvpdtwon, 6mov T1 T2 divovtar oe ps. H wopdtowon 1.2/50 (1.2 ps ypdvog
avooov, 50 ps ypovog nuicelag Ting) pe Ty kopvens Vpk (m.y. 95 kV og éva cvotua 11
kV) eivai cuyvé n otdvtopt KOPAT®GON Yo SOKIU TAAUIKNAG VTEPTOCNS OO KEPAVVO.

0 Khpaxkodpeves Yaepraoelg

H hpaxoduevn vréptaon eivarl amdtoun PeETaPoAr TG TAoMG M /Kol TOL PEVUATOG
KO OV EMLPEPEL KATOLA OAAQYT] GTNV GLYVOTNTO TOV SIKTVOV. AVTO TOV TPEMEL VO TOVIGOLLLE
elvar 0TL amooPéveTat Kot TPog TIG OVO KUTEVOVVGELS TOV GLGTILATOG XOPIS AAAN peTafoAn
™G xupatopopens. H ocvyvotnra tg andcPeong pnopel vo givor moAd peydin. Xto Zynjua
3.19 gaivetar yopaxtmpiotikd pio kKApokovpevn vréptaon (oscillatory transient).

Ot kMpaxovpeveg vePTAGELS YopakTnpilovtal amd To TAATOC, TNV GLYVOTNTO KOl TOV
xpovo eEacBéviong. Mmopodv va kotnyoplomomBodv oe yopnAnG, HEONG KOl LVYNANG
GLYVOTNTOG.

Mio KApakovpevn vréptaot pe foactkn cvyvotnta Aydtepo and 5 kHz, kot ddpkeia
and 0.3 ms éwg 50 ms, Bewpeitar cov YounAng coxvotTNTag HETOPATIKY] VIEPTOCT) COUPDVAL
mhvto pe MV katnyopromoinon mov oivetar oto mpoétvmo 159-1995 g IEEE. Avtiy n
KOTNYyopio KOTAypAPETOL GUYVE 0€ GLGTNUATO Olvoung Kot cvuPaivel e&outiog d1PpOpwV
yepopov Cevéng ko amdlevéng oto diktvo. H mo ocvyv otio eivor n evepyomoinon
oLOTOLOY TLUKVOTOV. H egvepyomoinon mukveoT®V oYV €€l GOV OTOTEAECUO TNV
onpovpyia KApakoOUeEVNG VITEPTAONS L cLYvOTNTa TaAdvtwons peta&d 300 kot 900HZ kot
Kopuen Tov TmAdToLg petaEy 1.3 o 1.5 @opég g thong otnv cvyvotmroa tov 50 Hz.
KMpoxodpeveg vmeptdoelg mov o@eidoviar o€ GidNPOCLVTOVIGUO Kol  EvePyomoinom
UETOGYNUOTIOUOV EUTITTOVV ETIONG GE QLTHV TNV KATNYOPidL.

Mia khpokovpevn vaéptaon pe cuyvotta pHetasd tov 5 kot 500 kHz kot ddpkea
o€ 0KkaTO TOV IS Kadgitan péong cvyvotnrag petofatikn vréptact. 'Eva tomikd mapddetypa
Bo NTav o1 PETOPOTIKEG VITEPTAGELS OV ONUIOVPYOVVTOL OO GUVEYOUEVES EVEPYOTOWGELS
TUKVOTAOV Kot amd (evén kot cuvexopevn omdlevén KoAmoiwy.

TéNog KMpaKoOUEVES VITEPTAGELS PE GLYVOTNTA TAAAVTOONG HeYaALTEPES amd 5 kHz
kot pio didpkelo oty TéEN TV Us Bempoldviar cav VYNANG cLYVOTNTOS KAUWOKOVUEVEG
vreptdoels. Avtég ocuvnbwg ovuPaivovv OTOV KATOEG KPOVOTIKEC LIEPTACELS (TOAUKES
VIEPTAGELG) OLEYEIPOVY TNV TOMIKY| GLYVOTNTA EVOG TOTLKOD SIKTVOV.
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3.11.2 Emmttooe€is 610V E£0TMONO TOV TELATOV

Ot petafotikég vmeptdoelg mpokalohv GueEGO o@AAipo 1 dvcAiettovpyia M/Z,
TUKVOTAOV 1 NMUOYOYOV 1 6TV HOVEOGCT NG KAAMIIWONG, Kot UTOpovV v 0dNYHNoOVV GE
KOTOOTAGELS 0PAApaTOoC. EEomMopol pvBuong taydtntoag KivnTpmy UTopEl Vo 0GTOYCOVV.
Eniong 610ykmwon tov petafotikedv tdcemv oy pHéon Taon mov ogeidovtal oe (eHEN Kot
amolevén TLKVOTOV, UTOPEL VO 0ONYNCOLY KAT® OO KATOLEG ATVYEIG GUVONKEG GE TAPAYMYT
VREPTAGEDV NG TAENG TV 2-4p.u. otV YounAn téor, mTpdypo mov pmopel va givot
KOTOOTPOPIKO Yoo TNV mAsloyneia t@v ocvokevav. Exel mapatnpnbel ott mpokaiodv
ONUOVTIKEG OIKOVOMIKEG OMMAEES O OPKETEG etaipieg eottiog TV KOTAGTPOO®OV GE
€EOMAMOUO KOl GTNV OTMOAELL TNG TOPOLYWOYTG.

3.12 Appovikég Taong

3.12.1 I'evika

Onowdnmote mePLOdIKY amdkAon ond TV Kobopd MUTOVOEWNG HOpeN TNG TAOMS
umopel va avaroapootadel pe Eva dfpotopa amd Kabapd cuvnuitova pe cuyvotnta ion Le v
OVOLOOTIKY Kol aképote. moAlamAdoto ovtng. H ovopaotik ovyvétmta ovopdleton
BepeMdong cvyvotnta. Mia nuroviky Kvpatopopen pe cuyvomnta k gopéc peyoivtepn amd
v Bepeldon (to k eivar aképaiog apBudg) kaAeital appovikr dwotapayr. O Adyog petald
NG OPLOVIKNG cLYvOTNTOG Kol TNG OepeAimong cuyvotntog (k) KaAeite Taén g aprOVIKIC.

Yav enopevo PriHa amopéVel 0 TPOTOG LE TOV 0010 YIVETOL KOTOYpAON KOl LETPNON
TOV APUOVIKOV TAce®V. Ta Opyava mTov ¥pNGILOTOI0VVTOL Y10 TNV KOTAYPAPN TV APLOVIKOV
eawvopévov tpaypatonoovyv pio AC/DC petatpormn aiidloviag v Tdon oty €i60do og
pia ogpd dedopévav. ‘Evag vtoAoyiopndg mov ovopdleton d1okpitog HETACYNUATIGHOS Dovpié
(Discrete Fourier Transformation DFT) 1 m mo ypnyopn €KOOYN TOL O YPNYOPOS
petaoynuotionds ®ovpié (fast Fourier Transformation FFT) ypnoyomotobvtol yu vo
LETATPEYOLV TNV CLYVOTNTO TOV 0£00UEVOV GTNV 16000 G TaPAyoVTEG amd cuvnuitova. H
eElowon 3.10 meprypdoel v oyxéon petalh Tov ONUATOG 10000V KOl TNG GUYVOTIKNG TOV
avamapdotacns. To dve Opo tov abpoicuatog oplobeteitar amd v cvyvoTnTA
detypotoAnyioc. H peyoddtepn apupoviky] ocovyxvétmto €ivor 1 pon g ovuyxvotntog
detypatoAnyiog.

u(t) = cyo + Z cuk Sin(k2mfit + oyr)

k=0 3.10
cuo — DC ovviotmoa ( )

Cuk — TAATOG OPLOVIKTG dtaTapayns k
Quk— POOIKN amOKAIoN apuovikng dtotapayng k
f1 — Bepelmodng appoviky

H mapovsio appovikedv vrmoroyiletor pécw TOoL  OglKTn  OAIKHS  OpuOVIKNG
rapouoppwong (THD) (total harmonic distortion). Appovikég g TAoNG KOTAYPAQPOVTOL LE
tov Oelktn odikng apuovikng wapaudppwons s taons (THDV). O THDV givan o Adyog tng
gvepyol TG TNG GPROVIKIG TAGNG TPOS TNV EVEPYO T TS TAONG TS Bgpem@oovg
ovvoTNTOG, OTT™G PaiveTon Kot and v e&icwon 3.11. O THD cvyvé divetor cav mococTo.
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THDY = [Bizeli _ |Zic2cl
U

2

1 Clzll (3 11)

U = cyx/V2 — evepydc (rms) i} appovikig tdong k

Yk % 100%- mosootiaia T OPUOVIKTG TaoNG k

U, =
k Uy

210 Zymqpa 3.20 Tapoatnpovue 0Tt
a) mapovotdletor pio TUTIKY KLUATOUOPQY] TOPEXOUEVNC TAONG O Wio KOTOWKNUEVN
eployn N éva eraepd (amd Amoyn NAEKTPIKOV QOPTI®MV) EPYOCTAGLOKO TEPIPAAAOV.
2V0OKEVEG OLOKOTTIKNG Asttovpyiag (koita tnv emenynon Zyqpatog 3.20) tpokaioHv
pio emumedonoinon g KopLENG TG KVUOTOLOPPNG.

b) o@aivetor tOo @dopa TG CLYVOTNTOG Kol OElyvel TNV TOPAUOPO®ON TNG HLOG
NUITOVOEOOVG KVUATOUOPPNG TTOV TPOKLATEL OO TIS OPHOVIKEG TG Taoms. Kdabe
OPUOVIKTY Hmopel va ek@pacTel pe To TAATOS TG (ck) TV evepyo T g tdong (Uy)
kot pio mwoocootwion T (ux). H moocootwwio avamapdstoon eivor avti] mov
YPNOGLHOTOIEITAL VY VOTEPQ o€ BEPaTA TOLOTNTOG LoYDOC.

400V 50 Voltage Ph1 (%)  Thd =2.60%
320V 45
240V 4.0
160 V - 35
80V | / 30
Y . 25
80V 20
160V 8
240V { 0
Il
400 | 0 T e e e

0 4 E! 1216 20 24 28 32 36 40 44 48 52 56 60 thd

(@) (b)

Zynua 3.19 Pacuatiky ameikovion uias ovviBovs KoUOTOUOPPHS, OTOKOLODUEVIS KOl G
TPIOVIOUEVHS KOPVPHS

e autd T0 TOPASELYHO TO MO oTNV €16000 detypotoinmreiton pe 128 delypata ovd
nePiodo, TPAYLO TOL CUALVEL T®C 1) HEYOADTEPT aPUOVIKT TTOV popel va uetpnBet etvar 64
TAENG, OTMG EENYNOALE TPOT YOV UEVMG.

Mo tig avaykeg pétpnong e moldtTog 1oyvog B UTOPOVGAUE VO LEWGOVUE TNV
pEYIoTN TAEN TG UeTpodueVNC approviking oty 50™ téén, mpdyua mov onuaivelt 2500Hz yio
éva. diktvo ovuyvotntag SOHz. Awpopd @dong petald towv appovikedv Kot e Bepelmoovg
tdong dev Bewpeiton cav TpoOPANUa g mowdtnTag oxvos. Iapodra avtd, dapopd GAoNS
UETOED OPLOVIK®V PEVUATOV Kol TAGE®MV NG 010G TAENG Wmopovv va ¥pnoipomotnfodv yio
Lo, YEVVTTPLOL OLPLOVIKTG TTAPOULOPPMOTG.
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0,1t mapovcidoape ywoo TNV OPUOVIKY TOPAUOpPOon G thong kot tov THDV
UTopoHV avAAOYQ VO, YPNCLUOTONO0VV Kol APLOVIKT TOPOUOPP®OT) PEVUOTOC KOl TOV OEIKTY
THDI.

i(t) =cp+ Z ci sin(k2nfit + @)
k=0 (3.12)

cio — DC ovviotdoa

Cik — TAATOC OPLOVIKTG dtaTopayns k

Ok — QOOIKN amdKAon appovikng dwotapayng k
f1 — Bepelmdng apuoviky

40 2 40 2
Li=alic _ Lhe=2 €Iy
12

THDI = =
: n (3.13)

I, = 1. /2 — evepyde (rms) Tiun oppovikig evidong k

iy = %‘ X 100% - mocootiaio Ty appovikng evraong k

3.12.2 IIpoéievon

Y10 Typa 3.21 gaiveton n apyn g onuovpyiog tov appovikdv. Kortdvtag 1o kOKA®pa
Ao TNV TAELPE TOL KATOVOAMT TO 1GOOVVALO KOKAMUO TOL VTOAOUTOV SIKTHOV (160dDVauo
Thevenin) pmopei va avaroapootadel ond pio yevvntpue G pe avtidpaon Xs (oe mepintwon
dmepov diktvov dev Ba LINPYE AVTIOPUOT KO OTOLdNTOTE UETAPOAN Kot AV YvOTOV GTO
peopa 0ev Ba NTav avTIANTTy 6To PopTio, OTMG Ba deiovpe kol pabnuoTikd Tapakdto). H
tdon g yevvnTplag Bempeiton cav pio KabBopd MUITOVOEWONG TAOT LE OVOUOOTIKY EVEPYO
Tiun. H tdomn ota dxpa Tov ¢optiov Tov KoTavalmTn SIPEPEL OO TNV TACGT TNG YEVVITPLOG
TNV TTOGN TAGNG OTNV avTidopacn Xs TOV 1600VVALOV KUKADUOTOC.

Yy mepintmon evog YPOUUKoD @optiov (evOg aVTIGTATN OTNV GLYKEKPLUEVT TEPIMTOON,
aALG ta 1Ot akpBadg amoteléopata £xovpe yio onotodnnote RLC ovvdeopoioyia) o pevpua
KOl KOT' ETEKTOON 1) TTAOGCN TAONG otV avtidopaon Ba eivon eriong nurovoewdr. H taon ota
dipa Tov KotavoA®T] Ba £xel AOWOV Kol VTN MULTOVOEN HOPEON TAONG UE Alyo HEW®UEVO
TAATOG, OAAG TNV 1100 AoN (Yo TNV TEPIMTOON TOL AVTIGTATN, LE KATOL0 J10pOopd Ao oV
&yovpe kamolo kKoKAwpo RLC) pe oot g nnyng.

(%5 ]

UG<G> U,

@

2ynua 3.20 loodbvouo kdxAwuo cooTHUATOS UE YPOUULKO POPTIO
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2ynua 3.21 loodbvouo kdxAwuo cooTHUATOS UE UN—YPOLUUIKO POPTIO

Mn ypappikd eoprtia (avopBmtéc, odnyol ToyvINTAG UNYOVOVY, POTIcHOS pBopiov, PC, TV,
...) amoppo@ovV pevpa pe peyaro ovvreresti) THDI (owoOnta pn nuitovoerdng popon
Téong). o Adyovg woAOtepng avdivong, to un ypoppikd @optio 6o pmopovoov va
avamapactafody cov Ypoppkd eoptio pall pe pio yevvinplo appovikov. Ov appovikég Tov
PEVNOTOG TPOKAAOVV Hid PN-NUITOVOELDT] TTAOGT TAGIS GTIV GVTIOPACT] TOV LGOSVVENOV
KUKAOPOTOS X KOU KOT® ETEKTAON Rio. P1-1ILLTOVOELON TAPUUOPPMGT] GTV TOPEYONEV
TGon amd TNV YN, OTOS CVTY] PAIVETOL 6TO AKPO TOV QopTiov. Mn-ypappika @optio
owTapdocovy TNV TOPEYONEVI] TAON KATA TETOL0 TPOTO TOV PUOVO UPUOVIKEG TEPLTTIG
TGENG popovv va peTpnBovv pe peTpnTIKG Opyava.

Av 10 QopTio eivor PnN-COUUETPIKA eAeyxOLEVO, TOTE M BeTIKN MUITEPIOG0G TOV PEVLLOTOG
umopel vo dpEPeEL amd TNV apVNTIKY] UE OMOTEAECUO Vo dnpovpynbovv dptias TaéNg
appovikés kot emiong DC eovietwoa. Avt| 1M Katdotoon 7mpokaAel Kopeoud Kot
VIEPOEPUAVOEIS GTOV TTLPNVOL TV HeTacyNUatotov. ‘Evag onuavikog mapdayoviag DC
ovVIeTOG PTopel va TPoKANOel amd yeopayvnTIKES KATOYIOEG O€ KATOEG TEPLOYES.

Mia il nyn tédong appovik®v givor To diKTLo TopPoyNs evépyerng amé povo tov. H
LOYVATION TOV TUPNVOV TOV UETOACYNUOTIOTOV 10X00G KOl 0 KOPEGUOS TOVG TPOKAAEL [n-
nutovogdn pedparta to omoia gaivovion otovg Luyotg mapoyng cav THDV.

Yt0 Xymqpo 3.23 gaivetor mtog dtadidovior ot appovikés oto diktvo. H Kvpatopopen tng
TAoNG O €VO CLYKEKPIUEVO ONUEID UETPNONG TOPOLOPPOVETOL OO TNV ETIOPACT TOL
peLHOTOG OA®V TV TNY®V dwTapayns (HeTaTpomeic cuyvotntag, ovykoilintég, PC,
UETOGYNMUOTIOTES 16YV0C) OE VO GOGTLLOL.
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2ynua 3.22 [papikn ovamopdotacy ETPPONS OPUOVIKDY TOD ONUIODPYODVTaL OO U0 THYN
OPUOVIKDV OTOVG DTOAOITOVS KOTOVOAWTES OV €IVAL GUVOEOEUEVOL GTO GUGTHUO NAEKTPIKNG
EVEPYELOG.

3.12.3 IInyéc Appovik®v

Ot yéc TV appovik®v Tov eppaviCoviot ota nAektpikd diktva propei va etvat:
0 Tpwaoikd eoptio.— 35", 7" 117, 13", 17" apuovikn

0 Mn-cvppetpikd ereyyOpevn Tapoyn — approvikeg dptiag tédéng kow DC

0 Enmayoywn avtiotdduion oeipdg petwvel tov THDI

0 Movogaocikoi avopBwtég — vynAn tpitn appovikn, THDI 80%

0 Ta diktva mTapoyic YaunAnig tdong — THDV 1.5+4.5%, kuping appoviky 5™ tééng

0 YynAdtepeg Tipég TaAU®Y — younAdg oeiktng THDI

3.12.4 Emntt®o€ls 610V EE0TMOUO TOV TELATAOV

e H cvvoiikn evepyelokn andd0on HEUDVETOL
e H npéwpn yNpavon TV GToEImY TOV GLUGTNLATOS

e Ot tputhég appoVvIKEG HUmopel Vo TOPEyouY VYNAGL PEOLOTO GE 0L OVOETEPT] YPOLLLUN
TPOKOADVTOG VITEPHEPLOVST KO ATTDAELES
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e H avénon mg Béppavong, Tov Bopvov Kot TV KPUSUGU®OV GE UETAGYNUOTIOTEG Kot
KWVNThpEg

e To pedua o6TIG GLGTOYYIEG TOV TVKVAOTAOV AVEAVETOL LE APLOVIKY|] GELPA TPOKAADVTOG

BAdPec

e H napovcio appovikng av&davet v mbavotta VYNAOV GUYVOTHTOV

e IlpofAuata pe cuyvoTNTEG CNUOTOO0GING

e Evepyomoinomn twv GLoKELOV TPOGTAGTOG

e Ot NAekTpOVIKEG LOVAOEG KOl TO TOGOGTO AMOTVYIOG TOV HETAYWY®V avéavetal dtav o
oeiktng THDU avePaiver miveo amd to 8%

Ieprrtéc Appovikég , i
Oyt moArlamAdoio Tov 3 [ToAamAdoio Tov 3 ApTIES Appovikég
Téén Téon Téén Tdon Téén Téon
Appovikng h | Appovikng % | Appovikngh | Appovikng % | Appovikngh | Appovikig %
5 6 3 5 2 2
7 5 9 1,5 4 1
11 3,5 15 0,4 6 0,5
13 3 21 0,3 8 0,5
17<h<49 | 227x(17/h) | 21 <h<45 0,2 10<h<50 | 0,25 x (10/h)
-0,27 +0,25

2nucioon: Ta doouéva emimeda TePITTAOV APUOVIKODV TOD EIVaL TOALATAGGIO TOV 3 1GYDOVY Yia.
unoevikng axolovbiog apuovikes. Emmiéov o€ tpipoociko diktoo ywpic ovdétepo aywyo i ywpig
poptio mov cvvoéetar uetold ypouuns kar edapovg, ot tiués 3" ko 9 apuovikic umoperl vo
eivar moAD youniotePES OmO TO. EMITEDD. TOUSATOTHTAS, AVALOYO. UE TV GVOUOLOUOPPLO. TOD

OVOTHUOTOS

Ilivaxag 3.1 Enineda appovidv opiov yia diktva yopuning tdong couemva pe IEC
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Ieprrtéc Appovikég , i
Oyt moAhamAdoio Tov 3 [ToAamAdoio Tov 3 ApTIEs Appovir
Téén Téon Téén Téon Téén Téon
Appovikng | Appovikng | ApUHoviKNG | ApUOVIKNG | APUOVIKNG | APUOVIKNG
h % h % h %
5 6 3 5 2 2
7 5 9 1,5 4 1
11 3,5 15 0,5 6,24 0,5
13 3 21 0,5
17 2
19 1,5
23 1,5
25 1,5
Ynpeioon: Aev dlvovror TéEG yio appovikéc Taemg peyalvtepng tov 25, 0Tl givan

ocuovnBmg MiKpéG Kor o peydAo Pabud ampoPienteg, efoutiog TOL  EAVOUEVOL  TOV
GLVTOVIGLOV

Iivaxag 3.2 Tyég tov 1010UTEPOV APUOVIK®OV TACEDV 0TOVG ({uYodg Tapoyns Yo Taén
ave g 25" divetan o€ tocootd g U (EN50160)

3.13 Evowapecec Appovikég

Av 1M avdAvoN 6TO PAGH TV GLYVOTHTOV VO GNLOTOG LE TOV peTaoynuaticpd tov Fourier
dtver mAnpoopieg yoo v VmapEN HOG CPUOVIKNG HE ouyxvOTNTA OV gV &ival aKéPOLo
TOAMATAGG10 TNG OEpeEMDOOVG TOTE QT 1 GLYVOTNTO OVOUALETAL EVOIAUEST) GLYVOTNTO KOl O
TAPAYOVTOG QLTS TS cLYVOTNTAG ovopdleton evdtpesog (interharmonic) (Xynpa 3.24).

10% 250Hz (5th harmonic) 10% 260Hz (260/50=5.2)

VWY AWV

2ynua 3,23 Iopooeiyuoto evolGuesmy opuovIKoy

To standard IEC 61000-4-7 “I'evikog 00nyog yio. UETPHOELS KOl KOTOOKEVY ECOTAIOUOD Yio,
OPUOVIKES KOl EVOIGUECES OPUOVIKES, VIO, OUOTHUOTO. TOPOXNS 10YD0G Kol eCOTAIOUO
ovvoedeusvo o avto” kaBopilel vV apyn Y TOV TPOTO UETPNONG TOV EVOIIUECHOV
appovik®v. Eva tapdBupo yua digpreta 200 ms (10 meprdédovg towv 50 Hz 1y 12 meprodovg tov
60 Hz) ypnowonoieiton otov vroroyiopd amoteiecudtov yo v DFT avdivon pe pio
npocavénon 5 Hz oto @dopa g ovyvotntac. Kabe 10" ypauun 610 @dcua coyvotitov
TOPICTAVEL KOL 0. OPUOVIKT] oLYVOTNTO KOl 1) OPOAOYiD Yoo TOV YOPAKTNPIOUO TOV
appovikov givor C10k, U10k, ulOk émov k eivar n téén g appoviknc. T extipnon tov
OPLOVIK®V KOVOLUE Hio OHad0TOINGT TOV PACHATIKOV YPOUU®Y GE GOVOAN OPLOVIKOV KoL
EVOLAUEG MV UPLOVIDV, OTMG QOIVETOL GTO TOPAKAT® GYNLLOL.
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Opdoda evordpecmv

Opdda appovik@dv OPLLOVIK®Y Opdda appovikdy
harmonic interharmonic harmonic
group group group
| | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | |

35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 Hz
fundamental 2nd harmonic

OepeMmong 2" appovikn
Zynua 3.24 Evoiueces opuovikég ato paouo. avyvothtwy yio, DFT

3.13.1 [Ipoéievon

[Inyéc evordpecwv appovik®v eivor @opticn pe HEYOAEG OOKLUAVOELS OM®G (POVPVOL
NAEKTPIKOV TOEWV, GLYKOAANTIKA UNYOVALLATO, KUKAOUETATPOTEIS, OLKOTTOUEVOS ELEYKTNG
(intermittent regulators), HeTaTpOmEIS CLYVOTNTAS, POPEIC YOUUNADY GLYVOTHTOV GTIG YPOUUES
16 00G.

3.13.2 Emntooeis 610V E£0TAMON0 TOV TELATOV

Emunpdobeta and ta mpoPfAnpota mov mpokadlobv ol apUOVIKEG, Ol EVOLAUECES OPUOVIKEG

TPOKOAOVV:

e Flicker xotd tnv mapovcioocn EVOLAUES®V APLOVIKDV KOVIQ GTNV OPLOVIKT GLYVOTNTO

e Ayepon TOAOVIOGE®V YOUUNANG ovyvottog (TPOPANUE oMV oTPEYN TOL KIVNTHPO
eEautiag TG TAAAVTMONG GE YEVVITPLO-(OPTIO

® A0KVUAVGELS OTIC OlEPYNCIES KO O€ AAAEG LETPTOELG

e Avcieitovpyio 6TOV EAEYYO TNG KUUATWOOTC.

3.14 Znpatoddtnon NAEKTPIKOV SIKTO®V

H onpotoddtnon nAekTpikov S1KTOOL KATNYOPLOTOLEITAL O TEGOEPELS OUAOES:

e  Yvothuarto Kevrpikov thieyepiopo? (110 Hz- 3000 Hz),

o  Meoaing ocuyvoTNTOG GLCTNUATOV PEPOVGAS YparuMS woyvog (3 kHz-20 kHz),
e ZVOTNHUOTO PEPOVGOGS YPOUUNG 1oYV0G padtocvyvotntev (20 kHz-148,5 kHz),
e  YVOTNUHO NAEKTPIKOD OIKTOOV-GT|LLOTOG.
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3.15 Axpn] (Notching) ko @6pupog (Noise)

notching noise
Axpn ©opufog
2ynua 3.25 I'pogikn avamopdotoon s okuns kai tov Gopvfov

3.15.1 IIpoérevon

H axpn eivor éva @avopevo mov mpokaAeitor and 10 e6mTEPIKO KOKAMUO TOV EAEYKTAOV UE
avopBwTég T0 omoio mapdyel KPS OEPKELNG, DYNANG £VIAONG OUYUES PEVUOTOS Ol OTOLES
ennpealovv eniong kot v taon. Eivor anotélecpa tov andtopmv pgopdtov mov (ntdve to
QOPTIOL NAEKTPOVIKA 15YV0G, OAAL AOY® TOL TOAD YPYYOPOL POLVOUEVOL OV OTMIOVPYEiTOL
TTOON TAONG AALAL EVOL TEPLOOKO PALVOLEVO OTMG ALTO TOV PAIVETOL IO TAV®.

O 06pvPog eivar éva ofua pe TOAD gvpy EAGHO GLYVOTNTOG TO Omoio vrepTeibeTanl g
napeyopevng tdone. Kuplog mapdyetoar ond mmienuowmviokd egomiicpd, PCs kot PLCs.
Enayoywm avtiotabuion cepds, ¢iltpa, amopovouEvVoug LETACYNUOTIOTEG KOl GUVINPNTES
YPOUUDV HTOPOVV VO ¥pNoporonovv yio cupmieon tov Bopdfov kot g axpng. Onmg non
Exovpe avagépet o B6pvPoc amoterel vmomEPITTOON TNG OPUOVIKNG TOPAUOPOOONS LE
GUVEXES PAGLOL.

3.15.2 Emnt®oglg 610V e£0TAGNO TOV TELATOV

H oaxun pumopel va eanpedost to KOUKAGOUOTO UE TEXVIKN TEPACUATOC amd TO UNOEV (zero
crossing circuitry). Yyniog Aoyoc dU/dt pmopei va mpokorécer evepyomoinon SCR. H
eMIAVOT TOV TPOPANUATOV GLYVA OTOTEL TEYVIKES GTO TESIO TOV YPOVOV.

2nucioon: Kov ov 600 o dwrapayés vroroyilovron péow tov THD otig perpioseg
To0TNTOS WoYV0C.

3.16 Avaotnpo ohokAMpmong

Mo v andKTo”n ETOPKOV TANPOPOPIDOV OVOPOPIKA LE TN GUUTEPLPOPE TOV SKTHOV, Ot
EKONAMOELG TNG TOLOTNTOAG 10YVOG TPETEL VO LETPAOVTOL GE UEYOADTEPES YPOVIKA TEPLOGOVG.
Mo gfdopdda Aoyiletor g TO €AAYIOTO YPOVIKO OAGTNUHO OOV UTOPOVUE Vo OOVUE
OAOKANPY| TNV TOIKIMO TOV JLOPOPETIKMV KATAGTAGEMY TOL OIKTVLOV.

Kotd ) dibpketo autig g meptodon pio, LeYAAn mocoTn T, dE00UEVMDV TPEMEL Vo LITOPANOET
oe emeepyacia. Yrdpyovv mepimov 60.480.000 tétoteg Tinég yroo piot pGvVoO QAGIKY TAOT OV
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efoopdda. Appovikég, flicker Kot TpLpacikég LETPNOEIS LEAVOLY OTTAMG TNV TOGOTNTO TOV
ogdopévov. T va €Eaoc@oAlotel 1 ATOTEAECUATIKOTNTO TO OEOOMEVO TPEMEL VO,
GUYKEVTPAOVOVTOL.

H ovykévipoon tov dedouévav emtuyydvetor pe v oAokAnpwon (ocuvdabpoion,
EVOOUAT®MON) TOV 0edoUéveOV KaTh TN OGPKEWL MG GLYKEKPIUEVIG YPOVIKNG TEPLOOOV
YVOOTNAG OC OIAoTNO OAOKAN pwoNS (GLVAOPOIoNC, EVOOUAT®ONG). Y TAPYOLV TPELS TIUEG TTOV
euUmAEKoVTaL 08 KAOE SLACTNO OAOKANP®ONG: HEGT, EAGYIOTN KoL LEYIGTN TIUN TNG HETPNONG
avTNG NG a&loc. 10 TEAOG VO OOCTILOTOG OAOKApOoNG KAOe eyypaen (Léon, eEAdyloTn,
HEYLOTY)) amoONKEVETAL GTN UV TOV OPYAVOV KOl HETA TNV OAOKANP®OT NG HETPNONG,
yivetor Aqyn tov dedouévav oand ta Opyava otov H/Y. m dudpken TOv O0GTUATOG
oAOKAMPWONG Pmopel va puBotel omd To xpnot omd Alyo devteporenta £wg 15 Aemtd, dpmg
TO. TPOTLTOL TTOV OLGYOAOVVTOL HE TNV TTOLHTNTO TOV PEVUOTOC XPNOLLOTOIOVV OAOKANPMOOT
dwotmpotog 10 Aentmv.

3.17 AOporwsTikn ocvyvotTnTO

Otav ypnoponolovpe dedopévo kKotd pEco Opo, KAt TO SLACTNUE OAOKANP®GONG TO TOCO
TV dedopévev TTov eivarl amodnKeLUEVO GTN UVAUN €VOG OPYAVOV, LELOVETOL CTLOVTIKA.
Qaotoco, eEaxorlovbovv va vdpyovv 1008 dekdrenta daotiuata o€ pio efdoudda kot 3024
TIpég (Héom, eddyiortn, péyrotn) amobnkedoviar yioo KOs ypnotn divoviag ) dvvaTdTNTA
EMAOYNG KOVOALDOV Kotd TV nyoypaonon. Emmiéov n ocvykévipwon oedopévav Umopet va
EKTEAEOTEL G€ vy VTOAOYIGTN HETA TN AYN TOV dEG0UEVODV amd TO Opyavo. Ol «GTATIOTIKES
TOV GTATIGTIKOV» TPOYHOTOTO00VTAL Y10 000 AOYOLG:

e  Ady® ™G GTOYOCTIKNG PVONG TOV TOPOALAYDV TNG TAONG, KATOES EKONAMGELS GTaL
OTTOTELEGPOTO TOV HETPNGE®V TG TOLOTNTUS L6YV0S YOPUKTNPILOVTAL KAAVTEPX.
pe T pondera otatioTIKOV peBOS V.

o To amotélecpa €vOG GLVOLOL LETPNCE®V UTOPEL VO TAPOVCIACTEL e pia eviaia Tipm

H afpowotikny ocvyvomta eivoar por péBodog mov ypnolomoleitol Yoo Tn GTOTIOTIKN
aSloroynon tov twov mov petpndnkav. To Zynjua 3.27 deiyvel 10 6TOYPpOPNO TOV
YOPOKTNPIOTIKOV o katayeypappévng HTD tdong. H aBpoiotikr) cuyvomrta (évrovn
ypopuun) ypnowonoteitar og kprmpro oto mpotvmo ENS50160. Ov tuég otov d&ova y
ovopdlovior bins kol avimpocomnehovv Tov aplBud TV TEPOd®V OAoKANpwons. [
mapadetypa, to bin 2 éyxel v Ty 190 mov onpaiver 6t 190 péoeg Tipég tov 10 Aemtdv g
tdong THD Bpickovral evidg tov dpovg tov Tipav 2,25-2,75.

Muw GAAN T mov avaypaeetol 6to 16Toypappa KaAeitor CPIS ko amoterel to m0c00TO
TOV HETPNOEMV OV givan peyardtepes amd 10 95% tov detypdtmv oe pa tepiodo pétpnong.
H myp CP95 moc ovykekpipévig pérpnone, ypnowpomoleitor ywo v enaindevon
KoBopropévou emaEdov opimv.
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ApBpog Eswuc’ﬂw}: ABpowotuai Zuyvétnra

300 ——— 100,00%
050 | . - 90,00%
- 80,00%
200 4 - ] T 70,00%
/ - 60,00%
150 / PCY5 = 4% I 50,00%
T 40,00%
1001 /| -+ 30,00%
50 H T 20,00%
T 10,00%
0 m [1 — 0,00%
0 05 1 15 2 25 3 35 4 45 &5 55 6
THD (%)

Zynua 3.26 Abpoiotixny Zoyvotnto

3.18 A&wordynon £Evavti TOV 0PieV TPOTVTOV

[Tpoxeyévou va emPefardcovpe OTL O SLOTOPOYES OTNV TPOPOSOGIH TAPAUEVOLY EVIOC TOV
EMTPENOUEVOV OPl®V, TO ATOTEAECUATO TOV UETPGEMV TOLOTNTOG TOV PEVUOTOG TPETEL VO
a&loroyovvton pe Baon ta Opla wov opilovtat and ta TpoTVIa. Ta TPOTLTTA TOL CGYOAOVVTOL

pe v moldtnta oyvog yopakpitouv petaforéc g TAomg mowdTNTOg ME VO
SLLPOPETIKOVG TPOTOVG:

o  Me meprypapikong deikTeg,
e  Me otoTIoTIKO AAUPOVOUEVES TUIEC.

Ot eprypa@IKoi OEIKTES YPTOLOTOIOVVTOL Y10 EKONADGELS TNG TOLOTNTOS 1GYVOC TOV EXOVV

TOAD Tuyoia VO, Uropel va dPEPOLV GTo YPOVO Kat e£apTdvTal o€ peyddo Pabud and v
tomoloyio. Tov cvotnuotog. Ta yeyovota avtd cvpfaivovyv mepreTaciakd. Asv uropodv va
nepropilovtarl amokAeloTikd Kot divovior povo katd mpocEyyion. Avty| eivarl 1 mpocéyyion
oL £QaPUOLETAL Y10 TNV TTEPTYPOLPT):

e Tovtayéov petaporov g Taong,
¢ Tovatoocemv g Tdongs,

e Tov owykacewv TG TAONS,

e Tov civropmv S10KoTAOV,

e Tov pokpov SO10KOTOV, KoL

e Tov TopodK®OV VTEPTAGE®Y.

H 6g0tepn katnyopia ypnoyomoleiton yio v a&loAdynon evog GoVOUEVOL TOL UITOPEL Vo
petpnOel yio pio OAOKANP®UEVT YPOVIKT TEPTI0OO:

e  XvuyvotnTo 16%00g

e  MéyeBog TG TAoNG TPOPOOOGiNG

e  Metafoir] TG TGOS TPOPOdOGiNg
e YofapotnTo TPpEROTAIYNOTOG
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AocvppeTpn Taon TPoPoodocig
Taon appovik®v

Tdon evordpec®v appovik@v
Téaon owtHov 6NPATOdOTNONG.

3.19 Ovopootiki Kot OnA@uévn Tao1 TPOPod0ciug

To EN50160 e1odyet tov akdA0vH0vg 0p1oHovg TG Tdong:

Hapoyn tédong: 1 T rms g TAGNG GE UL OEGOUEVT] GTIYUT GTOVG TEPUATIKOVG
oTafHovg ™G TPOPOOOGIaG, 1) 0TTol HETPATAL GE £VOL EGOUEVO YPOVIKO O1AGTN .

Ovopoaotikn Tdon gvog ovotipatog (Un): 1 tdon pe v omoia £xel oyediootel Eva
cuoTNUO M €xel  avayvoploTel, Kol O©TO OmMOl0  OVOPEPOVIOL GULYKEKPIUEVOL
YOPAKTNPLOTIKA AELTOVPYIOG.

Andopévn taon tpoodociog (Uc): m dniwbeica tdon tpogodociag Uc eival
ocuvnBmg 1 ovopaotiky tdon Un evog cvotnuatoc. Edv katomy cvpeoviog petald
Tov TpounBevt Kol TOL TEAATN €QOapUOlETal pio TAON OPOPETIKN amd TNV
OVOLLOOTIKY] GTOV TEPUATIKO oTalUd, TOTE 1 TAOT 0VTH amoTeLel TNV ONA®UEVT TAON
TPOPOOOGLNG.
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4° KE®AAAIO

XAPAKTHPIXETIKA THX TAXHX HAEKTPIEMOY IIOY TAPEXETAI AITO TA
AIKTYA AHMOXIAX ATANOMHX

4.1 Ewoayoyn

Ta 01e0v) TpoOTLIIAL TOL APOPOVV GTNV TOLOTNTA 1GYVOG Eivan gite Pacikd N YeViKA TpdTuma
nAekTpopoyvntikng cvpPatdtrag kot dnpoctevovtarl and v IEC (IEC 61000-x-x) kot to
IEEE (1159,1433,519,1564,1453). Ta nepiocotepa and ta tpdtumo EMC sivon mpotdoelg kot
YPNOLEVOVY ¢ onueio avapopds, yoplg voukd kabeotds. Mepwd omd ovtd, yo
nmapdadetypa 1o IEC 61000-3-2 ka1 1o IEC 61000-3-3, éxovv ewcoybel omn vopobesio tng
Evponaikng Evoonc. Yndpyet o mokidio Tpotdnwv yio to. Tpoidvia mov meptopilovv v
EMOPOOT €VOG GLYKEKPEVOL TPOTOVIOC 1 HIOG OIKOYEVEWNS TPOIOVIOV GTO GCULGTNUO
Tpo@odoaciag 1 to meptPairov. [Mapdia avtd, to CENELEC EN50160 amotelel to mpdTLmO
OV YPNOLUOTOIEITOL Yo TNV AELOAGYNON TNG TOLOTNTAG 1GYVOG.

4.2 Xkomog

To mpétvmo CENELEC EN50160 «Xopoktnpiotikd tng TAoNS TOL NAEKTPICUOD 7OV
TOPEYETAL OO TO CLOTNUOTO ONUOCIOG SLVOUNC» amoTelel Eva TpdTumo Tov kabopiletl Ta
YOPOKTNPIOTIKA NG TAONG TOV GLOTNUAT®OV SVOUNG YOUNANG Kot pecaiog TAoTC.
Xpnowonotgiton ®¢g Pdorn vy emayyeApotikéc-neAatelokeés ovuPdoelg oty Evpomaikn
‘Evoon kot yuo pukpéc ouuPacels mopaymyng NAEKTPIKnG evépyetas. Anpociebnke to 1994
Kol pe LKpES aAAayég mov mpootédnkay to 1999, 10 mpodTLTO Elval VTOYPEWTIKO G OAES TIG
EVPOTOTKEG YDPEC.

To ENS50160 odev amoterel mpotvmo HAektpopayvntikng ZvuPatomroc. Eivar éva
TUTOTOMUEVO TTPOidV, To omoio kabopilel TV moOWdTNTA TOL TPOIOVTOC (TAPOYN MAEKTPIKNG
EVEPYELONG) OGOV aPOPE OTOL YOPOKTINPIOTIKA TNG TAONG OTOVG TEPUATIKOVS GTOOLOVG NG
TPOPOOOGLNG.

To wpdtvmo awtd pmopel va avrikataostadel ev pépel | IMpog pe pio cvpfoon petad
TOV TELATN KOL TOV TPOuUN0evT). AOY® TOV LYNAOV KOGTOVG TNG TOPEYOLEVNG EVEPYELNS OE
OPOLOKATOTKNULEVES TTEPLOYES, O TPOUNOEVTHG KOl 0 TEAATNG UITOPEL VO CUUPMVICOVY GYETIKA
HE TN el TG TOLOTNTOS 10YXV0G ONUOVPYADVTOG L0 YOUNAOTEPT TN Y10 TNV TOPEXOUEVT|
evépyewn. Amotedel euBovn tov mEAGTN VO OEWOAOYNOEL TOV OVTIKTUTO TV avENUEVEV
JTOPAYDV GTOV GUVIEUEVO EOTAGUO.

4.3 Ileoio opaong

To mpoétomo EN50160 pmopel va xpnoipomondel og mpodiarypoen yio. to, avdTaTo Ople TV
OlTapOYOV NG TOOTNTOS 1oYVOG TOL OVOUEVOVTOL OTOVONTOTE GE YOMUNAMS TAoNg Ko
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pecoiog TaoNS GUGTIHNOTE VO (PUOLOAOYIKES GUVONKES AEITOVPYIOS TOV MNAEKTPIKOV
OKTVOVL.

To TPOTLTO BeV EIVAL EQAPUOGILLO Y10l EKSNADCELS TEPDL, OO TOV ELEYYO TOV TPOLNOELTOV™:

"Extoaxteg kouptkég cuvOnNKeg Ko AALES PLGIKES KOTAGTPOPEGS,

Kotaryidec akpaiog dppdtnrag, KatoMcOnoels, oeiopol, Y1ovootifades, TANUpOpECS,
[Mopepporég amod tpitovg,

Yaunotdl, Pavoaropdc,

[Tpd&eic mpoepyoueves amd dNUOGLES apYES,

[Tepropiopol mov emPdAroviar amd tnv KLBEPVNON GYETIKA WE avnovyieg Yo
INuoéGLo aoPUAELD,

Kwnromomoeig epyalopévav,

Avotépa Pia,

Meydia atvuynpara,

EMetyerc evépyetlag mov TpokdmTouy amd eE®TEPIKA YEYOVOTOQ,

[Tepropiopol evépyetag 1 SLOKOTN TOV SLUKPATIKDOV YPOUUUDV LETAPOPAS.

4.4 XopoaKTNpLoTIKG Tapoys Taong

Ola ta 0pra ko ot dgikteg mov mapovstdlovtal oTig endpeves oeMoeg opilovat Yo

KAVOVIKEG cLVONKEG Aettovpyiag.

Ot meprypagikol OEIKTEG YPNOUYLOTOLOVVTOL Y10l TIG EKONADGELS TNG TOWOTNTOS 1GYVOG,

ot omoieg €govv pio TOAD Tuyaio EVoT, pmopel va SIPEPOVY GTO XPOVO Kol EEAPTAOVIOL GE
peyéio Pabud amd tnv tomoroyio tOov ovoTiuatog. Ta yeyovoto ovtd cvupaivovv
MEPLOTAGLOKG. Agv pmopovv va mepropilovrar omokAeloTikd kot Otvovior pUOvo KoTd
TPOoGEYYIon. Avtn glval 1 TPocEyyion mov EPapUOLETAL Y10 TNV TEPTYPOPT:

Tov tayéov petopforov g Taons,
Tov ttoccov g TaoNS,

Tov dwykncemv ¢ Tdong,

Tov cOvropmv drekoT®@v,

Tov poxkpOv S1uKoTOV, Kot

Tov TapodIKOV VTEPTAGEMY.

H devtepn katnyopia ypnoomoteitan yio v a&loldynon £vog Qoatvopévov mov Umopet
va petpn et yuo pio ohokAnpmpévn xpovikn mepiodo.

% Guide to the application EN50160 — CENELEC BTTF-68-6

52



e  XvuyvotnTo 16Y00g

e  MéyeBog TG TGoNG TPOPOOOGiNG

o  Metafoir] TG TAONS TPOPOdOGiag
e YofoapotnTo TPpEROTAIYNATOG

e Aovupetpn tdon TPoPodociag

o Taon appovik®v

e Tdon evordpecwv appovikK®Ov

e Tdon diktvov oNUATOSOT GG,

Inueioon: H pérpnon g tdong interharmonic opiletor amd oplaxéc Tipéc, oaAdd PpiokeTon
aKoun vo e&étaon.

4.4.1 AvuoTNpOTO OAOKAPOOG

To npdtumo KaBopiler Tpia dactuata oAokipwong: 37, 10” kot 10°. Mo mepiodog
120 Aemt®dVv ypnoonoteital yio T LoKPompoBesun EvOEEN TPEUOTOLYLOTOG.

4.4.2 ZoyvotnTo. 16)00g

H ovopootikry ovyvomnta g tdong tpopodociag civar 50 Hz. To odbdotmnua
olokApwong eivar 10 devtepdrenta.

Ta 6pla ylo To pecaiog Taomg Kot YoUNANG Taong cuoTUaTo VO 01EBVIKOD d1KTOOV
glvat:

e To 99,5% 1V 0AOKANPOTIKOV TYLMOV TOL JGTHUATOG TOV KATOYPAPOVTOL KOTA T
dlapKeLn oG TEPLOdOL VOGS £T0VG mpémel va glvar peta&v tov £1% (49,5...50,5 Hz)

e Okeg ot Tég TV dwotnudtov oOAOKANpwong mpémet va efval petacd tov +4/-6%
(47...52 Hz)

Ta 6pra yia To amopovopévo cvotnua Meoaio kot Xapning Taong (vnowd):

e To 99,5% TtV OAOKANPOTIKOV TILAOV TOL SIOCTILOTOS TOL KOTOYPAPOVTOL KOTH TN
oldpkelo pog mepldoov oG ePdopddag, mpémer vo kopaiveror petald tov £2%
(49...50Hz).

o Oleg ot Tég mov €xovv petpnbel TV JSCTNUATOV OAOKANP®OONG, Ol OToieg
KaToypaeovtal kotd T dwdpkew oG efoopadag, mpémel va Kupoivetor HeTagd
tov+15% (42.5...57.5Hz).

4.4.3 Avoxvopaveeig g Taong

H ovopootikn tdon ywo 1o cvotiuato XT eivon 230V peta&d @dong Kot ovdétepov
v cvotnuo 4 Kodmodiov kat 230V petald tov 000 gdcemv Yoo cvotnue 3 Koiwdiov. H
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OVOLOOTIKY TAoM Yo To. cvotiuato MT 1oovtor pe ™ dednropévn thon Uc. To oo
EVOOUATOONG Y10, TN LETPTOT TV SIOKLUAVGE®MY TNG Ton givar 10 Aemtd.

Ta 6pa yio to cvotipata XT stva:

e To 95% 10V eVOOUOTOUEVOV TIULAOV TOL OLOCTIHOTOS TOV KOTAYPAPETOL KOTE TN
duapxela pog efdopdadag mpemet va etvar +10% Un.

o Oleg Ol KOTAYEYPUUUEVES TIUES TOV EVOOUATOUEVOV OOCTNUATOV TPETEL va. givat
evtog tov +10/-15% Un.

Ta 6pra yio to cvotiuoata MT eivat:

e To 95% 1OV eVOOUATOUEVOV TILOV TOL SWGTHLOTOS TOL KATAYPAPETOL KOTA T
duapkela pog efdopddag mpémet va eivar peta&y tov £10% Un.

4.4.5 Tayeiec Metaporéc tne Taong

H mapovcio tov toxéov aAlaydv g t0ong o€ €va cvotnua ofloloyeitar pe
APTON TTEPTYPUPIKDV OEIKTMV.

Yvompata X.T.:

o Tevikd dev pmopet va vepPei 10 6pro Tov 5% tov Un, Opm¢ meptotaclokd pKpoTepeg
aAlayEC, TNG TAENGS Gve tov 10% avd nuépa, pmopet va copfodv.

Yvotfuatoa M.T.:

e T'evikd dev pumopel va vrepPet to Opro tov 4% tov Uc, Opmg TEPIGTAGIOKA KPOTEPES
aAAay€G, TNG TAENS v Tov 6% ava nuépa, pmopet vo cupfolv.

4.4.6 BuvOiceig Tng mapeyopevng Tdong

H mopovoia Pubicemwv oty mapeyduevn tdon o€ €va cvomuo afloloyeital pe
YPNOT TEPYPUPIKADV SEIKTMOV.

Yvotfuata X.T. kot M.T.:

e O avapevopevog apBpdg twv Pubicewv pmopel vo kopaivetor amd HePIKES OEKAOES
péxpt o yraada kotd ™ odpkela evog €tovg. H mietoynoeio tov Puvbicemv €xet
dwbpketo pkpotepn and 1 dgvtepdiento ko BaOoc pikpodtepo Tov 60%. Xe opropévec
neployég ot mtacels BaOovg 10%-15% pmopel va cupfaivovv apketd cuyvd.
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4.4.7 AVOYKOGELS TG TAPEYONEVNS TAONG

Ov dwykooelg g mapeyodpevng taong opiCoviar oto mpdtumo ENS0160 g
«IPOCMPIVEG VIEPTACELS GLYVOTNTAG 1oYVOS». H Tapovsia Tmv 10YKAOGEDY TG TaPEXOLEVNS
Téong TPoPodoGiag oe £va cLGTNO AEIOAOYEITOL LECH TTEPTYPAPIKDV OEIKTMV.

Xvomuata X.T.:

e 'Eva AdBog o€ évav upstream HETOGYNUATIOT] UTOPEL VO TPOKAAECEL VIEPTOCT TOL
dev vrepPaivet yevikd to 1,5 kV otnv mievpd g younAng téong.

Yvompoto M.T.:

e ’'Eva AdBog pmopet va mpokarécel vieptacelg péxpt 1,7 Uc og suotiuata pe otabepn
veioon kot o 2 Uc 6€ GLOTIUATO LLE OTTOUOVMUEVT 1] GUVTOVIGUEVT YEI®OT).

4.4.8 Awoxomnég g Taong

Ot drakomég ™G Taong cvpuPaivouy 0tav 1 TAoT TPOPOJOGiag TEPTEL KAT® Omd TO
Opro g otakomne, oniadn oto 1% tov Un otav n pérpnon yivetar GOV pe T0 TPOTLTO
EN50160. Mikpég drokomég kalohvtar ot d10K0mES Tov dlopKovy Aydtepo amd 3 Aemtd. Ot
HEYAANG O1pKELNG OLOKOTEG OlapkovV meplocOTEPO amd 3 Aemtd. H mapovosio pikpng kot
HEYAANG O18pKELOG OLOKOTMV GE VAL GLGTNA OELOAOYEITAL HECH TTEPTYPUPIKDV OEIKTMV.

X.T. xou M.T. cvotporto:

e O avopevouevog apfpog TV GOVIORMV SLEKOTAV UTopel Vo KULOLVETOL O HLEPIKES
0eKAdEC £G PEPIKEG EKATOVTAOEG KOTA TN ddpkela evog tovg. [lepimov to 70% TV
GUVTOU®V O10KOTIMV £Y0VV O1EPKELN LUKPOTEPT TOV EVOG OEVTEPOAETTOV.

e O avopevopevog apluds tov peyding otapkelag S1OKOTAV Umopel va mokilel omd
Mydtepo amd 10 émg 50 ot dibpkela EvOg ETOVG.

Ov mpokaBopiopéves dwokomég omokAeiovtar amd Tov  oplpd TOV  OVOUEVOLEVOV
HOKPOYPOVI®MV SLOKOTIMV EMELDN ALTEG £XOVV OVOKOIWVMOOEL EK TV TPOTEPMV.

4.4.9 ofapotnTa TPpEROTAIYRATOS

O deikmg tov Bpayvrpodbecpov tpeponaiypatog (Pst) vroloyileton mhvw amd 10
Aentd oto ddotnua TG evoopdtomons. Ta opia yia ta X.T. kot M.T. cvotiuata etvor:

e O delktng Tov paxponpdBespov tpepomaiypatoc (Plt) dev mpénet va veepPaivel v
T TG piag povadog yro o 95% yia xpovikn mepiodo g piag efdopddags.
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4.4.10 Avopowopop@ia mapoyns Taong

To SoTNHo EVOOUATOONG Yo TN HETPNON TNG OVOUOLOHOPOIOG GTNV TOpOYN NG
tdong etvon 10 Aentd.

Ta 6pra yio ta cvotiuata X.T. giva:

e To 95% twv @V yw to dbotnua evooudtmong dev mpénet va vrepPaivel To 2%
Katd T Odpkewn mepimov piag efdopdoas. e opiouéveg meployés, epeaviletan
avOpOlopop@ia Tapoyng otnv Tdomn Yopw cto 3%.

4.4.11 Metopatikég vrepTacelg

H napovcia tayémv petaforov oy tdon peta&d tov {ovtavol aywyol Kot TG yng o€
éva cvoTN U aEI0A0YEITOL LECH TTEPTYPAPIKDV OEIKTAOV.

Xvompoata X.T.:

o Ot petoPatikég VIEPTAGELG YEVIKA OV VITEPPaivovy TV T TV 6 KV.

Yvotfuata M.T.:
e (0ev LVThpPYOLVY ONAMUEVEG EVOEIKTIKEG TILEG).

4.4.12 Appovikég Taong

To dwomua eveoudtmong yoo ™ HETPNON NS OVOUOIOUOPPIOG GTNV TTAPOY| NG
téong eivor 10 Aemtd.

Ta 6pwa yio to cvotiuata X.T. kot M.T. giva:

e H 1tdong g kdbe appovikng mpénet va givor pukpdtepn N ion pe v T ovTg g
OPUOVIKNG, Yot TO 95% TV eVOOUUTOUEVOV SUGTNUATOV TOV KOTOYPAQOVTOL GTO
odotnua piog efoopdooc.

e O deiktng THD g mapeyoduevng taong (THDU) npénet va eivon pikpdtepog 1 icog pe
8% v 10 95% TV SCTNUATOV EVEOUATMOONG TOL KATAYPAPOVTOL GE SIUCTNLLOL LL0G
gfooudoag.

4.4.13 Taon Evoudpeocwv Appovik®v

Ta 6pra yio TNV 160N TOV EVOLAUES®V APULOVIKDV Eivorl LT e€EtaoT.
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4.4.14 Xnpatoddtnon HiekTpik®v AiKTO®V

To ddotnuo EVGOUATOONS YO0 TN HETPNOT TNG OVOULOOHOPQiag TG tdong oe Eva
dikTvo onuaToddTOoNG Etvan 3 devTEPOAETTOL.

Ta 6pra yio to cvotiuota X.T. kot M.T. giva:

e To 99% 1oV dloTNUATOV EVEOUATOONS KATA TN OdpKelo Hiag EBOONAdOS TPETEL VAL
EYEL TIUN TMS TNG TAGNS GNUATOJOTNONG LIKPOTEPN 1) 10N HE TNV 0PLoBETIKY KAUTOAN

O axodlovboc Ilivakag 5 mapovcialer ta Opro. mov opilovtar oto EN50160. Edv dev
avaQEPETOL PNT TO EMimEdO ™G TAoMG TOTE TO 1010 Op1o 1oYVEL TOGO Yo To. cvothpato X.T.
000 kot M.T.
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XopaKnpLoTIKG cr.pmﬁ;, T ip wariation min/max Xp. uiornpa | ENPELLITELS
e pETpTNG
-6% / +4% @ 100% zvoc frouc
A0Hz 10z - 2%+ 2% @ 95% Qo =pEopabar j_.:p.ﬁ.pp.&,ﬁ.u Lz cuoTpara
-15%/+13%(@ 100 Yzvoc Suaorqparog opowIET CUSTpaTE
Mzy=Boc e Taong LV pa'j_plm 200310 LV Un
tpodobociag 230V TEDETEEL W WL U
MII"I p,{m{ﬂ\luﬁﬁ[:- ‘#.?2 Sf
Ue
Merafoker g LW i
vong Un 10min | -10% / +10% @ 95% yuac epsoyiac | TP
tpodobooiog - -15% /+10% (@ 100% yio; =pBopasac
Ue 10min | -10% / +10% @ 95% woc =pSopabac | 1 zpbopaba
Taggzieg akbaryzc TnC LV vovw £3%0 1 npzpa B S—
T Un miax £10% noldéc dopsc tov nutpa
MV yoma 34%
Ue max +6% molli dopec TV NpEp
.Inl!-u.p-ﬁ'rgm Pit <1 @ 95% tyiuc =pSopabac 1epopata | P31 ey ypnoonouivn
TPEJOTELLATOE
Medonc mapoyic | LV 10-1000 7 year, <18, pafoc < 60% ,_‘;,mq 1
NG T nponadeital amé prydha doprin BiBor % pou LN (LiC)
MY 10-1000 / year, <15, pabog< 60%
mpowaheital ang pepaha dopria & odauara
Mmp&qﬁmﬂ&; TD &wqu.pmél;-:mmwéﬁcq . Fﬂ%":fs ]_.i'n;q reliruma
Supenia =3 min
Mepahkeg Siawomeg 10-30 f-!l'ﬂ}l; n-&-rzl.m;c&,
Ta nporgzGiasta Gev
BT VT
Mpogup LV <1.5 KV IMS nins ani 55 bz
UTEEPTFELG MY = 2.0 Ug; lomotuyizg
= 3 Ug; foSnposuvoviops;
Napobixic LV =KV i —
UTCERTIETELG My
TG Taang TEPLOTEOLING W TOU o 00
Bppoveg 10min  |Mwoesas 4 ([ 95% itnc sB5ouabar 1 =BScuaba
Inter- 10min | spuaums sivao 1 sffopisa
harmonics
I;||:m;'~nﬁ-6'rr|m'| Iz hwr-:p-n-m rqv_io#;t&l.j]-r;u ENSO160 oro | Lnpspa
Bueuwou oynea 16 2 9% wog nuzpag

IHivaxag 4.1 Opia mov opiCovtar oto EN50160.
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50 KEGAAAIO

ITPOBAHMATA XTHN ITAPOXH KAI XTHN IIOIOTHTA THX
[XXYOX XE EMITIOPIKA KENTPA

5.1 Avaivon Tov Avayk®@v evog Epmopukov Kévrpov

[Ma va Kataokevootel kot vo dloyelptotel pe emrvyio Eva eUmopikd KEVIPO, Ol POPEIS
TPEMEL VO, IGOPPOTHGOVY SLAPOPOLS TTapdyovtes. Extdg amd tnv peyiotonoinomn e amdd0omg
mg emévovone (ROI), ot mopdyovteg avtoi mepthapfdvovov tov €Aeyyo TOL YPOVOL
KOTOOKEVTG KoL TNV EANYIOTOTOINGT] TV YPOVOSLOYPOUUATOV AETOVPYIOS, GUVTINPNONG Kot
KOGTOVG TV KTIPK®OV gykataotdoewv. Ot okonol tov dopdpmv eopéwv cuvoyilovtal
TOPOKATO:

o Ilpocéikvon VvémV meEAATOV OTA EUTMOPIKE KEVIPO 1] TO KOTOOTHUOTO TOVG,
eEaopaAilovtag 0Tt 1] SdIKAGI0 TV 0yopdV Elval EvYAPIoTN.

o Awtpnon &vog BEATIOTOV HUYHOTOG ETOPEIDV-EVOIKIOGTMOV Y10 VO OLCPOUAICTEL M)
HEYIOTN 0EL0TOINGT TOV YOP®V AOVIKNG TAOANOTG.

o 'Eleyyog tov evepyelakol KOGTOVG,.

Y& mepinTon amoTLYinG OTOIIGONTOTE A0 TIC TAPATAVE® TAPAUETPOVS, 01 POPELS fvar
TOOVO VO AVTILETOTIGOVY GNLOVTIKOVS KIvOHVOUG Kot TOAVES OIKOVOUIKES OTTMAELEG.

5.2 H Znpooia g [Towotnrag Ioyvog ota Epmopikd Kévrpa

On emyelpnoelg cuvex®S TPocTafovv vo EATIOGOVY TO GUGTAATO NAEKTPOIOTNONG
TOVG, MOTE VO, TAPEXOVV TNV MO AELOTLOTY Kot OGO TO SLVOTOV GUVETEGTEPT] NAEKTPIKT 1GYDV.
Qo61660, KOTA TN SLUPKELL PUGIOAOYIKNG AEITOLPYinG Kot SleEaymyNg KaONUEPIVAOV EPYOCIDV,
N tdon Odlakvpoivetol avomdPEVKTO KoODS QOpPTio MAEKTPIKOD PEVUATOG (EVYOLV KOt
£PYOVTAL GTO GUGTNHO NAEKTPOSOTNGNG N Ol TAPATAEVPES AEITOVPYIEG OVOKATOVELOLY LETOED
Toug, Owdpopeg mNyéc mpounbelag MAEKTPKNG  evépyswg. Me v éhevon TV
UIKPOETEEEPYAOTIKMOV GLUOTNUATOV EAEYYOL GTOVG SLAPOPOVS EEOMMGUOVE, QKON KO L0
andokhon 1-2 V givor apkem yioo vo TPOKAAECEL TOV EEOTAICUO VO ETOVEKKIVIGEL 1| V.
AmOTVYEL, TOPOAO OV Ol MEPLGGOTEPES OAUGHOAOYIEG ¥prions opilovv v kabopiopévn téom
oe enineda +/- 5 % N axopa 10 %.

To ocvunépacpa mov mpokHmTEL, €lval OTL dev €ivar dLVATOV YL Ll EQPUPUOYY| -
gpyooio va dtatnpnBel amdAvta otabepn taon 100 toig ekatd tov ¥pdvov, Ady® TG VTTapENg
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OAPKETAOV YEYOVOTOV TOL aPpOopovV TNV TtotdTnTa 15YVog (PQ), Yoo Adyovg mov dev Exovv Kapio
oyéon ue v gpappoyn avt kab’ govtn. Kepavvol, kotaryides, ontoKivnTIoTIKG OTLY LT
oL OYETIOVIOL HE CUYKPOLON GE KOAMDVEG MAEKTPOSOTNONG, OKOUN KOl OPOCTNPLOTNTESG
TPOKTIKOV OTMG TO, TOVTIKIOL KOl Ol 6KIOVPOl, UTOPEL VO TPOKOAEGOVV JATAPOYESG LEYAANG
évtoong Kot eEAPcelg 6TV NAEKTPOSOTNON.

BonOntwég epappoyég pmopovv va mpocseépovv 99.99 % miotdmta, 10 Omoio
petappdletol o mePimov 53 AENTA TOL GLVOAIKOV YPOVOL SLOKOTNG ETNGIMG, KATL TOL Hmopel
va gtvot 1060 kadd 060 givor duvatov. O pdvog tpomog Yo va Bertimbel n a&omotia Tépa
amd avtd 1o eninedo eivor va emikevipwbel o ekdotote popéag oe gvaichnto eComMopd Ko
TOOVEG TPOPANUATIKEG TEPLOYES OTO ECOTEPIKO LG GCVYKEKPIUEVNG EYKATAGTOONG.

EvaicOnta mpofAnpato motdtntog 16yvog TPoEPYoviol cuyva HEGH GTO Oplol NG
€YKOTAOTAONG KOl aviyvevovtal cvviBmg o mpaypoto Ommg 1 évopén kot dlokomn
CLUTIECTMOV N KWNTHPOV HE KAMUOTIGUO, VLREPQPOPTICELS KUKAOUAT®V, OPUOVIKEG OV
onuovpynnkav amd niexktpoviko eEoniopd, | TpofAnuata o yeimon kot TV KoAwoiwon.

Ov eumepoyvopoveg g Prounyaviag vmoroyilovv 6tt 70-85% Ohov TV
mpoPAnudtov petdfacng thong OMUOvVPYOLVTIOL UECH GE EUTOPIKES KOl Plopmyovikég
EYKOTAOTACELS Kol Oyl amd kdmowo mpOPANUa oto diktvo. AAAG Omolo Kol ov givor 1
TPOEAEVOT LG NAEKTPIKNG dlatapoy], TO ATOTEAEGHA Umopel var elval akpPo Kot eVIEADG
EVOYANTIKO.

5.3 Hpoppata Ioyvog 6e Epmopika Kévrpa

5.3.1 lpopinuara mov exypéalovv Hiextpiko EEomiiouo

o YMePTAOEL

H vrnéptaon mpaypatomoleiton Otav m tdon eivar 110% 1 mopondve amd T0
evoworoywkd.H mo xown outie  eivor  Popd  mAektpikéc ovokevég  mov  givon
ATMEVEPYOTOMNUEVES. YO OUTEG TIG GLVONKEG, GLGTIUOTA VTOAOYIGTMOV KOl GAAOL LYMANG
teyvoloyiag eEomMapol pmopel va epovicovy TpePomaiyLato POTOS, S10KOTES, GOAALATO 1
QTTMAELOL VI UNG.

e Awuég udnArg tdong

Aypég vynang taong speavifovrat 6tav vrdpyet o Eoevikn Taon ayyung Eog 6.000
V. Avutég o1 akideg eivar cuviBmg T0 AmOTEAECHO KOO0V KOVTIVOD KEPOLVOD, dAAE pmopet
Vo vTdpyovv Kol GAAeG outieg. To amoteAEcHOTA OE EVAAMTO NAEKTPOVIKA GUGTIUATO UITOPET
Vo TEPIAOUPEVOVY ATDOAELN OEOOUEVMV KO KAWYILO GTO KUKAMDUATA.
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e Metapatika pavopeva

Ta petafoticd eovopeva eivor EVOEXYOUEVAOS OL TO KOTASTPOPIKOD TOTOV SLOTAPULYES
TowTNTag 16Y00G mov umopel va ovuPovv. Ta petafatikd @owvdpeva eumintoov ce 2
KOTNYOPIES: mapopuntikd kai 10lovidcels

e AwakUpavon ocuxvotntag

Mo mopoAdoyn TG ovxvOTNTOG CULVERAYETOL OAAQYY] OTNV GLYVOTNTO OO TNV
Kavovikd otafepn cvyvotnta 50 1 60 Hz, avédroya pe ™ yeoypapikr] 6éon. Avtd umopel va
mpokAnfel oamd okavovioTn Asrtovpyio YEVVNTPUOV EKTOKTNG avdykng M and aoctadng
ovyvomtag mnyég evépyelac. [Ma evaicnto efomhopd, to amotehécpato pmopel vo gival
aTOAE OESOUEVOV, amoTvyiot Tov Tpoypdupatog, lock-up Tov efomAiopod 1N TAPNG
QTEVEPYOTOIOT).

e Idayua loxvog

‘Eva cdypo 1oyxdog etvar m peioon g thong eVOAAACCOUEVOL PEVLUOTOS GE
CLYKEKPLUEV ovyvOoTNTO Kotd TN ddpkeld tov 0,5 xkokAwv oe 1 Aento. Ta ocdypata
TPOKOAOVVTOL GUVIHOWG OO OVOIYOKAEILOTO OLOKOTTAOV Kol GUYVE EVOL TO OTOTEAEGUO TNG
EVOAAOYNG OPTI®OV pe LYNAT {NTNoN 6Ta PELLLOTO EKKIVIIONG.

e O06puBOG¢ NAEKTPLKAG YPOUMAG

O 00pvPog niextpikng ypopupng opileton wg mapépPaon padtocvyvotnroag (RFI) won
niextpopoyvntikny moapepfoir] (EMI) kor mpokodel avemBounteg evépyeleg oto KUKAMUATO
TOV GLOTNUATOV TANPOPOPIKNG. Q¢ TNYEC avToD TOov THTOL TPOPANUATOS TEPIAOUPAVOVTOL
KvnNTpec, emPPadvLVTEC, CLOKELEG EAEYYOL TOL KWWNTHPO, HETAOOCELS POUSLOQMOVIKNG,
UIKPOKLUOTIKNG oKTvoBoAiiog Kot pakpivég niektpikég katoryides. To RFI, EMI kot dAAa
TpoPAnpate cuyvoTHTOV Uropet va Tpokaiécovy lock-up eEomAiopdv, cOAALATO OEOOUEVOV
N anOAELEG OEdOUEVOV.

e BuOiopata Taong

"Eva fofiopa téong etvon pa otabepn yopunAng taong katdotoon. Eva mapddstypa
BovBicparog givar avtd mov cvpPaivel Katd T dApKER OyUNG oTnV NAEKTPIKT CfTnom to
KOAOKAIpPL, OTOV ENMLYEPNGELS KOWVIG OPEAELNG OEV LITOPOVV TAVTO, VO, TANPOVV TIG OTTOLTI|OELG
KOl TPETEL VO LELWGOVY TNV TAGT] Y10 TOV TEPLOPICUO TNG HEYLOTNG 1oy 006. Otav cvuPaivel
aLTo, To GLOTHATA Eival TOAVO Vo £X0VV OVGAEITOVPYIES, ATMOAELES OEOOUEVMOV KOl OTOTVY il
otov gEomAiopo.
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e ALOKOTEG PEUUATOG

Mo dtaKom pEOUATOG 1] GLOKATION €lval Hiol KATAGTAOT) UNOEVIKTG TAGTG TOV
dwopkel Yo meptocdTEPO amd dV0 KHKAOLG. Mmopel va TpokAndel and v evepyomoinon evodg
OLOKOTTN KUKADUOTOC, SIOKOTY 6TV d10vourn peOIOTOC 1} KATOLo S10KOTH peOATOS Omd Eval
BonOntikd mpdypappa. H drakonn pedpatog pmopet vo TpoKaAEcEL AmMAELD OEGOUEVAOV 1)
@Bopa kat PAGPN otov eEomMGo.

5.3.2 XvvyOn Ilpofinuara loyvos g Eumopika Kévrpa

SOHQOVO HE ML EPELVO TTOV TTPOYLOTOTOMONKE, OTOLONTOTE E£YKATAGTOCT GTNV
Evponm éyet 5-20% mBavommrta va epgavicer €va 1 dvo omd To TPOPANHOTe OV
epeavifovron otov Ilivakae 6. Ot eyKataoTACELS ALTEG NTAV KUPIWG EVEPYELNKA OTTONTNTIKES
Brounyavieg kot eTyEPNOELS, GLUTEPIAAUPOAVOLEVOV KOl EUTOPIKADV KEVIPOV.

khelbwopa HY

TpEpOmoLy L

EAhomwpomikes EfomALouo:

Efomhiopoc Emetepyaoiag Aebopsvuv
YmepdopTwan PFC

MNpofhnpora og Evabhayec Ynhwy Qoptiww
YmepBeppovan Oubétepou Aywyol

MpofARpoTa JE UMEPHUAKEL, YDORHES

OholBnoews PEOpaTog
BewpnTikéc MeTpnoeLe Mpoypap oy

0% 5% 10% 15% 20% 25% 30%

IuyvoTnTa Epddviong

Iivaxag 5.1 Emikpatéotepa Hpopinuaza Toiotyras loydog onws uetpnOnrkoy oe 1400
EYKOTOOTAOELS O€ 8 YWPES

Onog etvor eppavéc, 1 ety moldtnTa 1I6YVog ogv glvan 1 artio Tng Kabe eppdviong twv
napondve tpofAnudrtov. o mapddstypa, to kieidopa tov H/'Y propet va elvan oyetikd pe
Kamolo Aoyiopikd. EmmAéov, amddoon tng mnyng tov mpoPfANUOTOS G€ aitio TPV 1 HETA TIg
TOPOTAVED HETPNOELS, Elval cLVNOMG SVOKOAN Y®PIC AVOAVTIKY EMICKOMTNOT KO KOTOYPOON
TOV TPOPANUOTOC.

e KAsibwpata H/Y

To pevua mov mwpoépyetar omd TN YN KOl KOTOANYEL OTOV €EOMAGUO GUVETAYETAL Lol
TTOON TAoNG PETAED TOv €E0MMGUOV KOl TNG TPAYUOATIKNG Yelowong. Av Kot pkpt, oautny n
tdon BopvPov pumopet va elvar onUAVTIKY 6€ GUYKPIOT HE TIG TAoElS onpatog (pepucd Volts)
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vy kédmowovg eEomMopovs. To VAIKO TV TPOCHOTIKOV VTOAOYIGTOV £XEL CYEIOGTEL Yo TNV
glaytotomoinon g evaicOnciog og avtd 10 €100¢ dratapayng, aAld oev pumopet va eEalerpOel
EVIEADC, 101KA OTaV av&dvetatl 1 cuyvotnta BopHpov.

XOyypova EMKOVOVIOKA TPOTOKOAAX SOETOVY EVEGOUATOUEVE EVIOTICUO COOALATOV
Kot aAyopifuovg 016pOmoNE Kol amattovV AvaPETAS0oT TOV A0VOUGUEVOV dEGOUEVOV TTOV
eMmoedncav - Kol Katd cvvémelo T pelwon g TaxOTNTOS HETAd0ONS OcdoUéEVmY. UG ek
TOVTOV, Ol VIOAOYIGTEG GLYVA EMPPOSVVOVV TN AELTOVPYIR TOVG 1] KAEW®VOLV, &va GLYVO
QOVOLEVO GTO onpePVE TepPdAiovTa Ypapeimv.

e éva olktvo TN-C, 0 cuvdvacouog YeElmoNC-0V0ETEPOV AY®YOD UETOPEPEL PEVLLOL TTOV
onpovpyet mtdoelg tong. To eninedo avapopds ™G yNg omd dPOPETIKOVS VITOAOYIGTES GE
SPOPETIKOVG 0pOPOVG dATPEXEL TAEOV GE OLUPOPETIKO duvako. Oa gilopedcovy pedpata,
Yo TOPASELY O KOTA LKOG TV TPOSTATEVTIKAOV TOV KOAMII®MV dESOUEVMVY, TOL GLVOEOVTOL
TPOG TN YN G070 SVO AKPA, SNUOVPYADVTOG NAEKTPOLLOYVITIKY TOPEUPOAT.

e Tpeponaypa o 000veG

Or tputing taéemc appovikég pedpotog abpoiloviar otov ovdétepo aymyd. Xe o
pOOon mopapétpov TN-C, o 0vdétepog kot 0 ay®mydg mPooTaciog cLvovalovTol Kot
GLVOEOVTOL GE TOAAA HEPT] GTN SOUN TOV KTIpiov. g AmOTEAEGUA, EMGTPEPOVY PEVUOTO GTOV
0VLOETEPO OY®YH OV UTOPOVV VoL O10yLOOVYV OTOVINTTOTE GTN UETOAAIKT dOUN TOV KTIpiov Kot
va onpovpynBovv aveédeykta Kot pn eAeYYOUEVO LoyvnTiKE media. Xe aKpoie TEPUTTOCELS,
avtd to media pmopel voo odnynoovv og tpepomaiypate ot 086ves twv vroioylotdv. To
0VLOETEPO PEVLLA TTAVTO TIPETEL VAL EMOTPAPEL 6TO onpeio g Kovng LevENG, ¥PNCYLOTOIDVTOG
évav Eexwplotod aymyo.

2V TPOypaTIKOTNTO, N 0Py TOL €VOC Kol pOVo evOg onueiov ocvvdeons yelmong-
OVLOETEPO AYOYOV GTNV EYKOTACTACYT PBEATUOVEL TNV AGOAAED KOl TNV NMAEKTPOLOYVITIKN
ocvoppototra.

o Tpeponatypa o PwTLoHO

2HvToung dbpkelag oAAaYEC GTNV TAGT, TOL TPOKVTTOLY OO TO AVOLYHO KOl KAEIGIHO
OLOKOTTTMV, TLYOV PBPOYLVKLKADUOTO KOl GAAXYEG OTO POPTICL HUITOPOVV Vo, 0ONYNGOVV GE
elappy tpepomaiypota. To emtpentd péyebog tov eAa@pol Tpepomaiypatog puluiletar amd
oebvn mpotuma, pe Paon dwbpopa kprtipla avtinync. To vaepfoikd Tpepdmorypo pmopet
Vo TPOKAAECEL UIKPOVia Kot €ivot VTEVBVVO Y10l OPICUEVEG TTEPITTMOGELS TOV OTTOKOAOVIEVOL
«GLVOPOLLOL TOV APPMOCTOL KTIPIOvY.
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o YnepOBépuavon Twv LETOOXNHATIOTWY O HETpla doptia

Ot appovikég mpokaroOv emmpodchetec amwieleg ot0  peracynpotiot). Otav o
LETACYNUOTIOTNG ivol KOVTA 6TO HEYIGTO POPTIO, QVTEG O ATMAELEG UTOPEL VO TPOKAAEGOVV
Tpowp”N aotoyion AOym vrepBipuavons kol vrepbeppotvopeva onueion ot meplerielg. Me
mv Tp€Yovcsa thon vo TEGoVUE aKOun o ofevopd eEOMMGHOVE GTOL OpLd TOLG Kot TNV
avéavopevn podmavon omd opUOVIKEG G€ YOUNANG Tdong Oiktva, ovTd TO TPOPANUQ
eueavifeTon OAO Kol o GLYVAL.

Ol amdAelEg G PETACYNUATIOTEG OPEIAOVTAL GE OVEEEAEYKTEG LOYVITIKEG OMAOAELES GTOV
TLPNVO, KO OTOAELEG AVTIGTOONG 6TO TAELPIKE YwpiopaTa. ATO AVTEC, Ol ATMOAEIES PELLLOTOG
Eddy &ival ot mAéov avnovyntikéc dtav vapyovv aprovikés, Yot avsavovtal Tepimov pe To
TETPAYWOVO TNG CLYVOTNTOG. X€ EVa TUTIKO UEIKTO QOPTIO EVOC KTIPLOV, Ol AITMAEIEG PEVIATOG
Eddy tov petaocynupatiom Oa givar mepimov 9 @opég vynAdtepeg amd TIG OVOUEVOUEVEG,
nepinov dSmAactalovtag TG GLUVOMKES omdAeleg @optiov. To @dopo TV OpUOVIKOV TOV
@optiov pevpaTOg TPEMEL va gival YVOGOTO, TPV UTOPEGOLV Vo, eKTIUNOOVV Ol OmMOAELESG

vépPaonc.

e  MnXaveg eEmaywyng

Ot appoVIKEG TAONC TPOKOAOVY EMTAEOV OMMAEIEG CE AUECH GUVOEOEUEVOVS GE YPOLLLY,
enayykoug kivntnpes. H 5 appovikn dnovpyet Eva avtibeta mepiotpe@dpevo medio, evo
N M appoviky] dnuovpyel Evo meEPIOTPEPOUEVO TTEdI0 TEPA Amd TN GVYYPOVN TOYVTNTO TNG
unyavine. H mpoxvmtovca ponn mpokaiel pBopd otig {evelc kot ota povAepdy. AgdoUEVOL
OTL 1 TayhTNTO €lvan oTabePT], 1 EVEPYELD TTOV TTEPIEYETOL OE OVTEC TIG OPUOVIKEG GUYVOTNTEG,
dwaokopriletar g mpdcsbetn Beppotnto, pe amotédespa v Tpowpn eHopd. Ot appoviKeg
OV EMAYOVTOL OTO POTOpa TMPOoKaAOOV mepattépm vmepPfoAikny Oépuavon. H mpdobetn
OepuoTTa PEIDOVEL TO KEVO 0EPO. TOV OTPOQPLN/CTATY, UELOVOVTOG TNV 0omddoon okoun
TEPLGGOTEPO.

2V0KEVEG UETAPANTNG TaXOTNTAG TPOKOAOVV TH O1KN| TOVG GEWPA Omd TPOPANUOTOL.
Tetvouv va etvar gvaicOnteg otic eppubioels, TPOKOADVTOS SKOT GTIC GLYYPOVICUEVES
ypappéc.Eykabiotavior ocvuyvd oe kémowo omdotoon omd TN UNYovR Kol TPOKOAOLV
KPOVOTIKES VIIEPTAGELG AOY® TV OEAVOUEV®V XPOV®V EVTOVNG TACTG.

[dwaitepn mpocoyn mpémel va Anedel katd TV eKKivon TOV KvnTHpOV HETO amd Lo
BvBon thong 6tav 0 KvnTpag Asttovpyel kavovikd kovtd oe mAnpeg eoptio. H emumiéov
Bepuom o omd TOo pedpO KaTh T GACT eKKivong Umopel va TPOKOAEGEL AMOTLYIOL TOV
kwvntpa. H mopapetpiky] avaivon dSoeTtactoAdynons Tov UnNyavav TpeEmel vo AapPavet
VIOYN:

" 0Tl 0 KynmNpag €xel oxedlaotel yio va. Agttovpyel o1 PEYIOTN ATOOOTIKOTNTO GE
nepinov 70% @optio
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" 1N ovyvotnta Pubicewv thong, kot To TEPBDPIO ¥POVOL AVAIOVIG YOl VO ETOVOALPEL
TN AEITOVPYIN TOV O KIVITHPOGC.

o  YnepBépuavon Twv aywywv Aoyw emdepikol ¢atvopévou

Oleg o1 apuovikég mpokorovy eBopéc 6Tovg aywyovs edons. To emdeppikd @avopevo,
apeintéo ota 50 Hz, apyiler va emdpd and ta 350 Hz (7n appovikn) ko mopomdve. o
mopaoetypa, £vog oymyog pe 20 mm owdpetpo €xet 60% HeYAAVTEPT] PAIVOUEVIKY] OVTIGTOON
ota 350 Hz and v avtictaon otabepod pedpotog. H avénuévn avtictaon kabdg kot m
avénuévn emayoyn (AOy®m vymAdtepnc ovyvotTNToS) £YEl G OMOTEAECUO U0, TTMOOY TNG
avEnuévng Tong ko o avEnuévn otpéPAmon thomnc.

e Iwotr Asttoupyia Tou e§ONMALGHOU AEyXOU Slepyaciwv

YoBopn OCPUOVIKY] TOPOUOPP®CY] WHITOPEL Vo OMUIOVPYNOEL EMTPOCOETEG UNOEVIKEG
OlEAEVGELS GE €vov KUKAO TOL MUITOVIKOV GNUATOS, oL emnpedlovv gvaicnto eEomAopo
petpnoemv. O cuYXPOVIGHOG TOL eEOTMGHOD EAEYXOL depyact®dv pumopel va dratapoyBel ko
uropet va khewdmoel PLC cuokevéc.

e Juudopnon Siktuou Sedopévwv

Ta pegopata dloppong otn Yel®on TPOKOAOVY UIKPEG MTOOCELS TAONG KATO UWNKOS TOL
aywyob yelwong. Xe éva diktvo, 0 GLVIVACUOG ay®YOD OVIETEPOL pe TN Yelwomn, Ba eépel
GLUVEXDG CNUAVTIKO PEVLA, TOV QEPEL AT TPUTANG TAEEMS approviKES. AOYm TG awEavopevng
YPNONS ONUATO®V YUUNANG TAoNG 0 E0MTMGUO TANPOPOPIKNG, TO TOGOGTO AdBovg TV bits
av&avet, £0¢ TO ONUEL0 TOV KAEIOMVEL TO GHVOAO TOL OIKTVLOV.

e NpoBAnuata pe eEoMALOUO avtiotaduiong aépyou LoXLOG

Ot appoviKéS ouyvoTNTEG UTOPEl VO GUUTITTOVY HE OLOVUGUOTIKEG GLYVOTNTEG and TO
GLVOVAGHO PELHATOV emay®mYNG Kol e€omMopol aviietdduong aépyov woyxvog (PFC), pe
amotéleopa T Onpovpyio vIePPOALKN TAoNG 1| PEVUATOS TOV 00NYEL GE TPOWPTN AToTVY i
ot0 diktvo. EmumAéov, éva yevikd mpoPAnua sivar 6Tt cuokeLEG PETPNONG UTOPEL Vo pnv
peTpoLV cwotd to eoptio Twv PFC, 0161t petpohv e6QaAéva TO ApHOVIKO TEPLEYOUEVO TOV
PEVULATOC.
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o TMpoBAAUaTA HE OCUYKEKPLUEVEG YPOMMUEG (UMEPUAKELS) R Katd tnv evaAAayn
Bapiwv dpoptiwv

YRepunKkels YPOUUEG avTIoTOOOV o€ LYNAOTEPY OVTIOTOON, WHE OMOTEAECUA
TEPLOCOTEPES dlaTAPOYEG TAONG OO To PEOUOTO EIGPONG, YO TAPASELY A, OTOV L0 1GYVPN
unxovn Eexwvd, 1 Otav  ovoryokAeivouv vmoloylotikd cvotipote. Ot appoviKEG oL
mopdyovtal omd HovAdES Oiokov UETAPANTNG ToXOTNTOC 1 OO OUKOTTES AELTOVLPYING
TPOPOOOTIKAOV, BploKOVTAL GTO TEAOC TV YPUUUDV OVTOV KO 001 YOVUV GE VYNAOTEPTG TAONG
OPLOVIKEG TOPOUOPPDOGELS. 26 €K TOVTOV, TPEMEL VO, AVOPOOIGTOVY TA LOKPE NAEKTPOPOPQ
KOAMOOL Yo TIG TTMGES YOUNANG TAONG. Xov OgLTEPEVOV OQPeA0G, To avofaduicuéva
niextpo@dpa KoAmow Ba Exovv pikpotepeg anmAetes. Otav yiver xpnon ywo méve amd 3.000
MpES, N oKovoKT andsPeon Ba £xel oAoKANPwOEL.

e Ynepdoptwpévol oudEtepol aywyol

Ye éva 3¢ xokhopa , vapyovv 3 evepyol aywyol kot €vag aymyodg €MGTPOPNG TOL
eElooppomtel v avicopporia petald tov 3 edocwv. QotdOGo, HE NG TPUWTANG TAEEMS
OPUOVIKEG VO TPOoTIfEVTOL, CNUOVTIKOD HEYEOOLG PEVUOTO PEOVV GTOV OVLOETEPO AYWYO.
Onwc moAlol ovdétepot aywyol VTOIMANGIAGTNKAY 0TO TAPEABOV, QLT 1| KATAGTACT] UTOPEl
va omofel kpiowyn, koo Kot OToV ol ay®yol AcNg AEITOVPYOLV KOAQ KAT® omd TANPESG
poprtio.

e Awatapagn n evepyomnoinon Twv NPOoTATEUTIKWY SLatdgewv

Ta pedpato €16poNg UTopel Vo EVEPYOTOMGOLV TO. KUKAD AT dlokomne. Ta KukAdpota
avtd pmopel va unv afpoilovy cmoTd T0 PELUA TOV TEPLEYETOL OTIS BepeMMDOELS KAODS Kot
0TI VTOAOWTEG OPUOVIKEG KOl £TGL VO, OOKOTTOLV TN AETOVPYID TOV  UNYOVIUATOV
AavBacpéva, N kot KaBoAov, eved Ba énpene. Ta pedpota S10ppong UTopel va PTACOVY GTa
KOTOTOTO, OPlol, TPOKAAMVTOS GUGKEVES VO DTTOAEITOVPYOLV 1] VO GTOUOTICOVV TN AELTOVvYin
TOVG.

5.4 Tpoénor Avtipetomong [pofinuarov Iowdtntog Ioyvog

AlG@opo. HETPO OVTIIETOTIONG Tov AapPdvovior yio 1n PeAtioon g molotnTog
1GY00g etvar:

e Avrtiotaduion tg depyou Loxvog
e AvaBabuion Twv NAeKTpLKWY SIKTUWV LETAPOPAC KAl SLOVOUNC
(ne Slatagelg kot e€OMALOUO yLO EMUTAPNON KAl EAEYXO TWV CUOTNUATWY)
e Aleomapuévn mapaywyn (cUvEeon TOTIKNG Tapaywyng 6To cuotnua SLavoung)
e Eykatdotoaon AoylopikoU mou npoodlopilel Ta 6pla acdarol¢ Aeltoupyilag TwV CUCTNUATWY
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Ta mapamdve péTpa OV EMAPKOVY Y10, TNV OVIILETOMTIOT TV TPOPANUATOV KOODS TO
evepyelokd mpOPANUa eivor moAvTopayovTikod Kot cOVOETO EPOGOV OEMETOL OO CLUVIGTMGCES
UETOPAAAOUEVES LUE TIC EVEPYELOKES OTATGELS TOV GUYYpovoL Katovorlot|. Eivat avaykaio n
Myn emmAéov PETPOV Yoo TN PeATioTomoinomn TG mowdTNTOC 10YVOG GE evePYOoPOpEg
NAEKTPIKES EYKOTACTAGELS, LLE AMMTEPO GTOYO TN UEYLOTY dvvaTh EE0IKOVOUNGT| EVEPYELQGS.

Mo mpotewvdpevny AOon o610 emimedo TNG OWVOUNG MAEKTPIKNG eVEPYEWG €ivol O
SWHOPACUOS TV KATOVOAMTOV GE OHAdES He PAom T HOpeN TNG KATAVAA®GNG TOVG.
Anpovpyeiton ooy n avaykn va cuykpotn el £va cuotnua mov Bo Asttovpyel 610 eninedo
dtovopng kot Ba avalapBdvet tnv opadomoinon tov katovolotov. Exiong avtd 1o svomua
Ba ovvepydletar pe TOLG APUOSIOVS POPElG doTe Vo eEac@oAleTor 1 eEopdAvven TG
NUEPNOOG KAUTOANG KoTavAAmong. Baoikdg o10x0g T0v GuoTHHOTOS avTov Oa eivor m
avTILETOTION ™G avEavopevng (ntnong eoptiov, pe PLoKO emakdAovbo ™ peiwon g
aypng Ennong.

Mo v vAomoinom €vog T€T010V GLOTAHOTOG ElvOl ATOPOITNTO GE TPOTN GACT VO
KaToypo@el 1 GLUVOMKN KOTOVOA®GON &véPYelng €vog kotavalmtn. o v kataypaen,
gykafiotator yneloukog LETPNTNG oTNV €10000 TNG EYKATAGTAONG, O 0mOiog amodnKevel ta
dedopéva, to omoia mpoopilovtal yio enelepyacio amd KatdAAnio Aoyiouikd. To Aoyiopuxo,
avdloyo HE TIC EMAOYEG TOVL YPNOTN G TPOC TNV EMTPENTI] GLVOAIKY] KOATOVOA®OT),
TPOKEWEVOD VO LEIDGEL 1] VO SIOKOWEL TN AEITOVPYIO CUYKEKPIUEVOV GUCKEVAV, TPEMEL VAL
elvar o€ B€om va avayvopilel Tig GLOKEVESG TOV gival cLVOEIENEVES KADE YPOVIKT GTLYUN.

[Ma va propéoet va ovayveopicel TG GUOKELES TPEMEL VA VILAPYEL Lo fACT) dEQOUEVDV
pe amonkevpéva ta amopoitnTo oTotyelo TG AEITOVPYiOG VTAOV TOV GLOKELMOV. ATAPAiTNTN
elvat ko 1 €yKaTéoTOoT) GLOKEVMV EAEYXOV KOl ENLTHPNONG LELOVOUEVOV QOPTI®V, Ol OTOTES
Ba eival cuvoedepéveg e 10 Aoyiopkd. H pétpnon tov avaykaiov peyedov 66ov apopd ota
eoptio. ovtd yivetow pe 1 Pondewd oavomrtvypévov pebddwv petpnoewmv, OTMG 1 U
TOPEUPOTIKN EMTAPNON POPTIOV KOL 1 OVOYyVAOPLIoT TNG AELTOLPYiaG TOLG YivETOl HECH TV
VIOYPOPAOV TOVG TOV Ppickovion ot Paom d0edoUEVOV.

Ta tedevtaio ¥povia, ApyLoE Vo, ONLOVPYEITOL EVOLOPEPOV Y10 TOPAYMOYT] NAEKTPIKNG
evépyelog og 01dpopa onpeio ToV JIKTLOV, OTTMG Yo TAPASEYHO 6TO cVoTNHa dtavoung. H
tédon ovt odNynce otn SwveunuéEvn 1 OlECTOPUEVT TOPAY®YN ONANOT TOPAYOYN
NAEKTPIKNG EVEPYEWONS OO TOAAES HOVAOES, SCKOPTIGUEVEG 0TO cvotnua. [Ipog avt) v
KatevBuvon, g PEATIOTC, a&OTIOTNG, AGPOAOVE KOl OTOOOTIKNG TAPUYMYNG Kol SLOVOUNG
NAEKTPIKNG EVEPYEWNG, EMIGTPOTEVETOL 1 OVATTLEN TOV «EELTVOV OIKTOWVY. Ta €Eumva
olktua, &ivar mMAekTpiKd OlKTLO OV  YPNOLUOTOOVY  TEYVOAOYIDL TANPOPOPLOV KO
EMKOWVOVIDV Yl0. TN OCLYKEVIPMOOT OEJOUEVOV TOL aPOPovV GTN Asrtovpyiol TOVG, LE
avtopatonompévo tpémo. Emtpémovy dnAadr tov €reyyo oe mpoyuaTikd ¥pOvo Kol TV
avToAAioyn OESOUEVMV KOl TTANPOPOPIOV Kol 0EOA0YOVV TNV THOVY CLUEOPTON GTO JIKTVO.

H téon avty mpog 1o €Eumva  diktva  dwkatoAoyeitonr  omdAvta, kabmdg 1M
OVTOUOTOTOINGCT TOV EVEPYELONKOD GLGTNLOTOS EMITPENEL TNV TO)EID SIAYVEOON KOl GUEOT
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€VPeECT ADGEMV GE GUYKEKPIUEVEG OOTOPAYEG TOV GLGTNUATOC 1 G€ OlKOTEG. Akoun ivon
ONUOVTIKT 1 OLVOTOTNTO TOL TPOCPEPOVV Y10, EVIOMIGUO KOl OMOKOTAGTOCT) COOUAUAT®V
Yopig mapéuPacn TeXVIK®OV. Inuovtikdg PERata eivor o pOAOG TOvg 6T GLVOAKT PBeAticon
™G OomOO00NG TNG EVEPYELOKNG LTOOOUNG MHEC® dwoyeipiong G {NTMong MAEKTPIKNG
EVEPYELOG.

XopoKINPIoTIKO TOPASEIYHO EIVAL 1] OEVEPYOTOINGY TOV KAMUOTICTIKOV KOTO TN
duaprele PpoayumpdOecU®VY oty UdV O1HTEPA TOVG KAAOKOIPIVOUG UNVES Y10l TV OTOPLYN TNG
OMKNG Kotdppevong tov dwktvov (black-out). Téhog, 10 cuvolkd @optio mov eivor
oLVOEdENEVO 6TO OlkTVLO pmopel va petafaiietol awebntd kdOe ypoviky otyun, £€I61 10
¢Eumvo OikTLO pmopel Vo TPOEWOTOMCEL £vO. GCUVOLO KOTOVOAMTAOV VO UEUWDGOLV TNV
KATOVOA®MGN TOVG TN OE00UEVT] POVIKT OTIYUT, AGTE Vo KOALEOEL To poptio ywpig Tn ¥pnon
EQESPIKADV YEVVITPLDV.

2 pébodo G MAPEUPOATIKNG EMTHPNONG POPTIOL KOATAYPAPETOL T TMAEKTPIKN
CLUTEPIPOPE. PiOG CLOKELNG KOl TO HETPNTIKO Opyavo moapepfPdiietar petacd g kébe
ocvokevng Eexmprotd Ko tov onuelmv g gykotdotocong mov TV Tpoodotovv. Etot
onuovpyeitar €va SIKTLO HETPNTIKAOV OlATAEE®Y TOV TOPEXOVY TANPOPOPIEG Yoo TN
AE1TovpYio. TOV GLVOEOEUEVOV GUOKELVMV GE TPAYUATIKO Y¥pOvo, KaMoTOVTAG acOUpopn
OIKOVOUIKA T1) dtod1kacion LETPoE®V KAOE CLOKEVTG LELOVOUEVOL.

Amo Vv AL, N péBodog un mopepPotikng emtpnong eoptiov mpovmobétel udvo
TNV €YKOTACTACT EVOC UETPNTH 16YXVOC GTO CNUEID KEVIPIKNG TAPOYNG TG EYKATAGTACNG, O
omolog e£AYEL TIG AMOPOITNTES TANPOPOPIES YPTCLULOTOLDVTOGS TIG LETPNGELS GTO CUYKEKPLUEVO
onueio. H péBodog avtn Paciletar otnv vwobeon 6t kdOe poptio yauning taong &xet pio
GLYKEKPLUEVT LITOYPAPY, M Omoia UTopel va KaBOPIoTEL A TOL AEITOVPYIKA YOPAKTIPIGTIKA
TOV POPTIOL KATA TNV EKKIVNON Kot KATA TN SIUPKELN OUAANG AEITOVPYiaG.

Ot un «mapepPaticol emnpnTee» elvor oYEAGUEVOL DOGTE VO TOPOKOAOVOODV Eva
NAEKTPIKO KOKA®pO Tov mepthopfdavel Evav aptBpud cuokev®V, ot omoieg Tifevtat evtog Kot
extog Aettovpyiag, aveEapnta 1 o and TV GAAY. Moo avAAvoNG TV KUUOTOHOPPAOV TNG
TAOoNG KOl TOL PEVUOTOG TOV GLVOAKOV Poptiov, avayvopiletal n evon kdbe cuokevNg, N
EKAOTOTE EVEPYELOKN KATAVAAMOT KOl AALN GYETIKG OTATIOTIKA GTOLYXELD, OTM®G Ol HETAPOAES
TV peYEB®V KoTd TN SLapKER TG NUEPOC.

O petpntg omewovilel To GLVOMKO POPTIO EAEYYOVTOG TIG NAEKTPOVIKES VITOYPOUPES
TOV OCLOKELAV. AVTEG TOPEYOLV TIG OMOPOATNTEG TANPOPOPieg Yoo TN Agttovpyion TV
ovoKeV®V oL omaptilovv 10 eoptio. Kdbe cvokevt| £xel S0QOPETIKN LIOYPAPT, £TCL LETA
TOV TPOGOIOPIGHO TNG YPOVIKNG OTIYUNG EVALoNg Kot Tadong Aettovpyiag e, ivol duvatov
VO TPOKVWYOLV GTATIGTIKG GTOYELD, OTMG 1] EVEPYELNKT] KATAVAAW®GT GE OXEON UE LETOPANTES
TAPOUETPOVG OV TNV emmpedlovv (wpa, Beppokpacio K.o.). Aappdavovrog vmodym Tig
UETPNOELS TNG GEPYOL 16YXVOG 1 KOl TOV OPUOVIKAOV TOL PEVUOTOS GE GLVOVACUO LE TIG
UETPNOELS €VEPYOL 10YVOC, &€ivar duvat 1 AYN TEPIGGOTEPOV TANPOPOPIDOV Y0 TIG
YPNOYLOTOLOVUEVES GUGKEVEC.
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To onuaviikd mAcovéKTNUO TV PN mopepPatikav pebddmv elval mog pHEcm g
OVOAVTIKNG TEPLYPOPNG TOV EMUEPOVS KOTAVOADGEMY UG EYKOTAGTOONG, Ol YPNOTES Elval
oe Béon va yvopilovv 10 T0GOGTO KATAVAAMONG TNG EKACTOTE GUOKELNG OE GYECN UE TO
GUVOAMKO POPTIO, MOTE VO £XOLV TN dLVATOTNTA VO TPOPOVV OE EVEPYELEG e GTOYO TN HElmo
NG GLUVOAIKTG EVEPYELOG.

Axoun éyet wwitepn onuocioc 1M GLVUPOA TOV MAEKTPIK®OV EMTHPNTOV OTNV
TpoOPAEYN COOAUATOV OV pmopel vo. TPOKANBOHV amd KOTAOKELAOTIKES OVOUUAES OE
oLokeLEC. MECm NG cLVEXOVS TAPUKOAOVONOTG, OL YPNOTEG EVILEPDOVOVTUL Y10, EMIKEILEVOL
COAALOTA 1) Y10l EMKEIUEVEG OLOKOTEG GTNV TPOPOOOGIN TNG EYKATAGTAOTG, MOTE VO EXOLV TN
duvvatotta va arotpéyouv mhaveég PAAPec otov eEomAoo.

Mo ™ ovykekpévn péBodo Aowmdv amarteitan évag povo asnTiplog unyovicpog,
dpo eEacealiletarl 1 SuvoTOTNTA EVKOANG EYKATACTOONG KO TOAD YOUNA0D KOGTOVG Y10, TOVG
KATOVOA®TEG, KOOGS 01 LOVadIKEG TapEUPACELS TOV ¥peldleTal Vo Yivouv ivol 6TV KEVIPIKN
NAEKTPIKN Tapoyn. Amotélecuo avtdV €ivor 1 EVKOAMO GLVTPNONG KOl 1 GUEOT
OVTILETOTION TPOPANUATOV, KOODG amoeevyetol 1 €€€Taom Kot 0 EAEYYOG EVOC TOAVTAOKOV
OKTHOL USONTP®V GE TEPIMTOGN CPUAUATOV GTO GUGTNUO EMTPNONG, 0TS cLUPaiver
O0TOVG TAPEUPATIKOVG EMTNPNTEG POPTIOV. ZVVEMMG, 1| TOAVTAOKOTNTO TOL GLOTHLOTOG
EYKELTAL OTNV TOALTAOKOTNTO TOL AOYIGHIKOD TOv €AEYYEL TN Aettovpyio Tovg. Avdroya
Aowmdv pe TG ovAyKeS kOBe €YKOTAGTAONG OWUOPOOVETAL TO AOYICUIKO OO TOV
KOTOOKEVAGTT, TPOGOUPLOLOVTOG TO GTIG AVAYKES TOV YPNOTH.

H avtuetdmon tov mpofANHaTos TV aploviK®v peOIoTog YiveTol Katd Kovova [e
v gyKatdotoon KotdAAniov ¢iktpov. Toa ¢idtpa daxpivovior ce dvo katnyopieg: Ta
evepyd wor to mobnTikd @idtpa. Ta evepyd oidtpa eivor 1daitepa 0modoTIKE GTHV
QVTILETMOMIOT TOV OPUOVIKAOV 0AAE £x0VV TOAD peydro k6otog. Ta madntikd iltpa arattovv
TPOCEKTIKO GYEOOGHO YloL VO YIVOUV OOTEAECUATIKA OAAGL €xovv HkpOTEPO KOoTOC. H
EMA0YT] TOV TOTOL TOL PIATPOL, TOL UEYEDOVS TOV KOl TNG GLVOEGUOAOYING, YIVETOL LETA QIO
HETPNOELS OPLOVIK®OV PEOHATOG Ko TAoNG oTa dtdpopa goptia TG eykatdotaons. Emmiéov
amoutoHVTOL VITOAOYIGHOL, KOl OE OPICUEVEG TEPUTTAOCEIS OKOUN KOl TPOCOUOIMOT TOV
NAEKTPIKOD SIKTVOL TNG EYKATAGTAONG UE EO0IKO AOYIGHIKO. AlopopeTIKA €lval TOAD Thavov
va 0dnynOel khmol0g 6€ KATAGTPOPT TOV 010V TOV GIATP®V AOY® VIEPPOPTIONG TOVS. TOCO
Ta gvePYd 660 Ko To TaNTIKA QIATPA GLUPAAOVY KO 6TV AVTIGTAOON TG depyng 1Y V0G.
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6° KEGAAAIO

METPHXEIX ME TO MHXANHMA METRELO© M12292© KAI
ANAAYXH AIOTEAEXMATQN

210 mAaiolo TNG TOPOVCAG OIMAMUATIKY €PYNCing, €UPOVICOVUE TIC LETPNOELS TTOV
Moednkav pe ™ Ponbeia tov punyavipatog Metrel© MI 22920 og Epmopikd Kévrpo kat v
avdAvon tovg pécm tov mpoypdupatog PowerLink© mov mapéyetor amd v etonpeio. Ta
amoTEAECUATO TO. Omolo TTpape eUPavifovial TS TAPUKAT® KLUOTOUOPQOES, OmoL YiveTan
avéAivon and v 1" fog ko v 11" appovikn.

6.1 MeTpjoeic Yo 3¢ ovotnua Epmopucod Kévrpov

[Mopoxkdte epeaviCovior ot PETPNCES YO TIG TOGEWS KOl TO PELUOTO TOL 3O
ocvotnuatog. Ta Zynuara 3.28 ko 3.29, eppaviCouv T HEGES TIHEG TOV TAGEMV KOl TOV
PELUATOV AVTIGTOLYOL.

100,004
95.00{ |
90.00{ A i
85001 ".-'-‘.

- M
000l | FELA |

ETA I | ik : | |||' s

70004 I| I‘-‘ill | 1 / l. |||| '_ !-.l

e5.00] .| di 'I:,"I"i ) :.. "I .I.
| i {

|
55,004V | | I

U1 (V) Avg 23842 not selected
Uz (v) Avg 23575 not selected
U3 (V) Avg 236.03 not selected

2ynpa 3.27 Z0yKpitiko O16ypopo. UE TIS UECES TYES TV TAOEWMY (UE KOKKIVO 1] UECH TIUN TS
taong V1, pe mpdaivo n uéon tyun e taong V3 kou pe umle n uéon tiun e taong V2)
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|11 (A) Avg 180.27 net selected not selectad Lw Hm " en Il z J[ ¥+ Il y- I
Al

12 (A) Avg 154.47 net selected not selected
|13 (A) Avg 148.58 not selected not selected j

Zynua 3.28 2oykpitio o16ypopuo UE TIG UECES TYES TV PEDUATOV (UE KOKKIVO 1] WETH TN
0V peduarog 11, ue mpaoivo n uéan tyun tov peduotog I3 kot pe uwhe n wéan Ty TOL PELUATOS
12)

311 GUVEXELN, GTO TOPUKAT® oyALaTe Epeavilovue Tig appovikés omd v 2" fmc kot
mv 11" y10 11 3 pdoelg Tov GLGTAUATOG:

Esecute

m
=
e

1112 (4) 085 not selected not selected lew ] e | 6n| z | v¢ | v |

izh2 A} 1.55 not selected not selected
!IS h2 (&) 1.04 not selected not selected :J_[ j

Zyipa 3.29 2" apuoviki yio tig 3 paocelg
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11h
12 h3 (A)
13 h3 (&)

Zyiua 3.30 3" apuoviki yio tig 3 pacelg

BB oD =
g 8 8B &

-~ = ® w 3 B8 2
Y B EEER FE B

@
]

wo
s 3

Zyipa 3.31 4" apuoviki yio tig 3 paocelg
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16.18

543

sszT

8 "‘|l‘|'

4.00{

3
[11hs (a) 814 ]|
| !
12 hS (A} 9.82
|
13 hS (A} 985 ;

Zjpa 3.32 5" apuoviki yio tig 3 pdoelg

085

11 h6 (A) 208 not selected not selected [eurfe%en | z [ v | v ]

12 16 (4) 313 not sslsctad not sslectad
13 hE (A) 1.89 not selected not selected j_[ j

Zyipua 3.33 6" apuoviki yio tig 3 paocelg
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1117 (&) 265 not selected not selec ted

!IZ hT (&) 3 not selected not selected
!I3 h7 (&) 284 not selected not selected

Zynpa 3.34 7" apuoviki yio tig 3 paocelg

!I1 h8 (&) 0.12 not selected
1218 (8) 0.26 not selected
|13 h8 (A) 0.12 not selected

Zyjpa 3.35 8" apuoviki yio tig 3 pdoeig
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207] |

L A
2N
1594

om

022

[11 ha (a) 349
li2he (A) 3.39 not selected not selected
|I3 ha (A) 1.58 not selected not selected

Zjua 3.36 9" apuoviki yio tic 3 pdoeis

12.86

4087 ||
338
27|

zoodl | |
| |
1a5{ |

asad |
J

11 h10 [A) 048 not selected not selected | m ' G% || \@, || 7 || yﬁ || !'f |

12 h10 (A) 027 not selected not selected
13 h10 (A) 047 not selectad not selected lL[ j

Zyipa 3.37 10" apuovikij yra tig 3 pdoeig
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P — Somm

11585

11137

10724

10307 |

11 hi1 (4) 545
12 h11 (A) 6.85

13h11 (A 453 not selected

[corJe% | G| z | v« | v |

not selected

Zyjua 3.38 11" apuoviki yra tic 3 paoceic

6.2 Avalvon AnoteleopdTmv

[Mapampodpue 6t n dapén appovik®y givor To KuploTePO TPOPANUA amd dGa lyope
TPoaVaPEPEL, emouévag Bo mpémel va avalntioovue ) Avon ot Bepameio TOV ApUOVIKOV,
(OOTE VO, EAAYICTOTON|GOVUE TNV EMLOPOCT| TOVG.

Ta madntkd @iktpa eivor evpEMS YPNOYLOTOLOVUEVO APOD YPNGUYLOTOLOVVTIOL GTOV
TEPLOPICUO TOV OPUOVIKADOV PEVUATOV. ATOTEAODVTOL YEVIKA OO TOV €V GEPE GLVOLOGUO
TUKVOTOV Kot mnviov. Ta madntikd eiltpa akopa ovopdlovrol Kot «katafofpesy aploviKdv
PELUATOV EMEWN OTOPPOPOVV avTd T pevpata. Ta @iltpo avtd mapovotdlovv yapnAn
OVTIOTOOT GE [ 1] GE EDPOG GLYVOTNTMV GTIG OTTOoieg fvan GuvToviGuéva. 'ETol o€ auTég Tic
oLYVOTNTEG TO KABE QIATpO €xel PIKPN OvTIOTAON KOl £TOL «EAKVEDY OAQ TOL PEVUATO, AVTAOV
TV GUYVOTNTOV.

Hodntikd oiktpa eivar eyxataotnuéve oty AC mhevpd oavopBwtav, ce drives
UNYOVOV, 6 GLGTHIATO AdLAAELTTNG TapoyNS 1oyvog (UPS) kot oe dAla un-ypappukd eoptio
Y0l VO LELOOOVV / TEPLOPICOVY TNV TAPAUOPPMCT TNG TAGNG N KL TOL PEVUOTOG G OTOOEKTA
enineda 010 onueio g ovvoeong pe 1o diktvo mapoyng e Evépyswoc. H avédivon kot n
pHeEAETN Yo oL piATpa 6€ pio eykotdotaon yiveton pe v Tpodmdeon 0Tl 6T0 GVGTNUA EY®
poéviun kotdotaon ov Kot otnv tpaén to eidtpa Oa mpémel voo AEITOVPYOVV GE OLVOLIKEG
KOTOOTAGELS (OTTOV KATO101 0Td TOLG TVKVAOTEG 1) Kot OA0L Bl LITopovV v GLVOEOVTAL 1] KO VOl
amoovvocovtol omd to diktvo). [Tapadetypata epappoydv 6mov ta eidtpa mov Palovue gival
ocuvoedeva/amocuvdedueve, etvar ta drives TV ac0vVGEP, GTOVG HETOTPOTELS GTOOUDV
HVDC «tA.
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e ovoTiuoto pe moAAG @idktpa givor avaykaio va €xel yivel mpv v €yKatdotoon
HEAETN Yoo TO TOoO. Ko 7ot idtpa Bo cuvdEéoviar / amocuVOEoVTOL GE KABE AEITOLPYIKT
KATdoToon. Mo KoAN TPOKTIKY €ivol TPOTA VO 0TOGVVIEOVTAL TA GIATPO TOV APOPOVV TIG
VYNAEG OPUOVIKESG KOl DOTEPO, OVTA TTOV OPOPOVV TIG o YOUNAES apuovikés. Ta avtiBeta HBa
TpéneL va cupuPaivouy Katd v cuvoeoT TV GIATpov 610 dikTvo. ['evikd duwme o mpénet va
yivetar peAémn mpwv v €viaén evog GIATPOL GTO CUOTNUO ENEWN 1 ATOKPIOH TOVG €ivor
dueco eEOpPTOUEVT LE TNV CLYKEKPIUEVT] EKELV TNV OTIYUN KOTAGTAGY] TOV GUGTHUATOG. AV
ol tpanelec mukvoOTOV £xovv @idtpa TOTE €ivar Aoyikd T @idTpa vo givar cuvvéxeEln
oLVOEDENEVA LE TO CVOTNLO KO 01 TPAmeles va YPNGLOTOIOVVTOL Y10, TNV pLOULOT] TG TAOoTG
KOl TOV GLVTEAECTN 1GYVOG

6.3 Kprmpwa yro tnv Emoyn ®iktpov

To péyebog evog @iktpov opiletar wg M AEPYOS 1OYVG TOL TO QIATPO TAPEYEL OTN
Bepewon ovyvomrta. Eivar ovclootikd ico pe v depyn oy mov TopEXETAL Amd TOVG
TUKVOTEG otV Bepeldon cuyvotta. To cuvolikd péyeBoc AV TV KAAd®V evog eidTpov
kaBopiletar amd T amaTNoELS 68 depyn 1oy TNG TNYNS OPUOVIKMV KoL Atd TO TOGO LTIV M
amoitnon propet va koAveOet amd to dikTvo.

To 1¥avikd kpitplo yuo v oyedioon eidtpov eivar n e€dhetymn dhov tov emlnuwy
OMOTEAECUAT®OV  TOV  TPOKOAOVVIOL OO TNV  TOPOUOPO®OOT,  TNG  KLLOTOUOPONS,
GUUTEPIAQUPOVOUEVIC TNG TNAEQMVIKNG TapEUPOANG, 1| ool elvar 1) SucKoAOTEPN eMidpaoN
vy va e&areipfel mAnpwg. Eviovtolg, o mapamdvm 18ovikd KpiTinplo eivat un peEaAIoTIKO Yo
TEYVIKOVG KOl OIKOVOUIKOUG AGYyovs. Amo TeYVIKNG amdyems, eivar moAD d0CoKOAO va
VTOAOYIOTEL EK TOV TPOTEPMV 1) KOTAVOUN TWV OPUOVIKAOV G€ OAO TO O1KTVLO. ATO OTKOVOUIKTG
TAEVPAG, N Helmo™n TG ThAEQPMVIKNG TapeRPoAng pumopet va emtevyBel oukovoukdtepa e ™
AMYM LEPIKOV TPOAMNTTIKAOV UETPOV GTO TNAEPOVIKO GUGTNUA KOl GAA®V GTO CUGTNUO
000G,

Mo paxtikdtepn TpocEyyion eivar va yivel tpoondBeia vo TeploploTel To TPOPANUL
o€ évo amodektd emimedo oto onueio kowng (evéng (point of common coupling) pe dArovg
KATOVOA®TEG, e TO TPOPANUA Vo ek@paletal €iTe e OPOLG OPUOVIKOD PEVUATOS, OPLLOVIKNG
tdong, eite kol twv dvo. Eva kpuripro, BéPata, mov gival Paciopévo oty appovikn tdon
elval KOTOAANAOTEPO Y10 TOV OXEOIAGUO QIATP@V, EMEWN €lval EVKOAOTEPO VO TOPAUEIVEL M)
téomn péca o€ va AoyKo Oplo amd To va TEPLOPIOTEL To peda Kabmg 1 ovvOetn avtictaon
TOV JIKTHOL OALALEL.

O d¢eiktng THD ¢ thiong eivor mePIoGOTEPO AVTITPOCHOTEVTIKOG OO TO OPOUNTIKO
dBpolopa, emedn aviotorel otV WOY0 TOV OPUOVIK®OV Kol GLOYETICETOL EMOUEVOS
TEPLGGOTEPO HE TN OPUOTNTO-0ELTNTO TNG OlaTapayns. Ta cuVioTOUEVE KPLTHPO Yol TO
oidtpa petatponéwv H.V.d..c. elvarl to avotato dplo omolacdnmote appoviking kot to THD.
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Ievikd eivor wavomomtikd va meptin@Bovv OAeg ot appoVIKES pEYPL TNV 251 Taén
appovikne. Ot pEYIoTeg TYWEC TOV UEHOVOUEVOV OPUOVIKOV EUQOVIOVTOL YEVIKE Yo
OlLPOPETIKEG epImT®oel. Elvol emopévog oamapoitnto vo Olevkpviotel €dv yu tov
vroAoyiopud tov THD mpémer va ypnoyomomBoldv ekeiveg ol TYES TOV OPUOVIKMOV TOL
UTOPOVV VO ELPAVIGTOVV TOVTOYPOVA, 1) EKELVES 01 TIHEG (01 LEYIOTES Yo KAOE OPLOVIKT]) TTOV
elvar  pn-ovpmintovceg ypovikd. Ocov agopd v TnAeoViKn) TopeUPOAT, v Kot
YPNOLOTOLEITOL O ddpopa TPOoypaupaTa, n ypnon tov ociktn IT oe évav kouPo evog
CLOTNUOTOG HETAdOONG €xel Alyn onuocio. Evtovtol, oe mepumtdoelg Omov 1M €1k
avTioTOoN NG YNG €lvan VYNAN elval 6OGTO Ta HEYEDN TOV APUOVIKOV PELHATOV TOL PEOLY
OTIG CLUYKEKPUUEVES YPAUUES LETOPOPAS TOV PploKovTal KOVTE GTIC TNAEP®VIKES YPOUUUES VOl
TEPLOPLGTOVV.

Mo va eléyéovpe Katd mOGo emnpedlovv Ol TOPATAVE OPUOVIKEG TNV TO0OTNTA
1oY00G  emopévee, Pdost TV amoteAecpdtov TG  mpomyovuévng mopaypdoov, Oa
ypnoonomoovpe to dgiktn THD. Edv to THD yia v tdon, etvor pikpodtepo tov 5% ko
OEV TOPOTNPOVVTOL PEYAAES TIUEG OVDTEPWOV OPUOVIKAOV, TO EMITESO OPUOVIKAOV SLOTAPUYDV
glvol 1KavomonTiko, KATL TOL IKOVOTOLEITOL GTNV TEPITTMOT LG, OTMG POivETOL Kol amd TO
Zyua 3.40, 6mov N péyrotn T dgv Eemepvdet to 2.18%.

EAl Periodics Sy ~ |

thali1 (%) Avg 120 not selected [eorJen| e z | v | v |
thdUZ2 (%) Avg 1.38 not selected not selected

thdU3 (%) Avg 141 not selected

Zynua 3.39 Yroroyiopog tov THD ywo 116 3 tdioeig
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