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Keodroro 2: Tproocikd XvGTNROTO

Aocknon 1

Aivetot 1o axoiovbo povoypapuikod dtaypappo evog XHE, 1o omolo meptiapPdvel poptio otov Zvyo
3 amoteA0VUEVO amd TPELS OUOLEG HYAIIKEG aVTIOTAGELS 3.5+)2.5 Q cvvdedepéveg katd tpiyovo. To
@optio TpoPodoteital and GLUPETPIKN TpLpoctk) ©tnyn 380 V, 50 Hz péow 6vo ypoupdv, kade pia
€K TOV omoimVv amoteAgitor amd V0 TapdAinAio Tpimwoiikd koAmdola. Kabe kalddlo €xel ovvOetn
avtiotaon 0.125+j0.75 Q avd @daon. Emiong vadpyel cvotoyia TpidV TUKVOTOV GUVIESEUEVDV
KaTé Tpiyevo, n omoia cuvdéetal péow 61okoOmTn 6Tov ZuYo 2. Otav 0 d1akOTTING €lval AvolkTog, Vo
vmoAoyicete:

1. To pevpa tng kabe ypapung, kKabmg kot To pevpa mov dtappéetl Kabe paon tov poptiov.

2. Tnv evepyod 16%0 Kol TOV GUVIEAESTH 16YVOG TNG TNYNG.

3. Tnv evepyd, depyo Kol @UIVOUEVT] 1GYD TOL ATOPPOPH TO POPTIO.

Otav o dlakdmTNG glval KAEIGTOG, VO, VTTOAOYIGTOVV:

H ayoywpotnta kabe mukvmTn, ®ote 0 GLVIEAEGTNG 1oYVOG oTnV TtNyn va yivel 0.85 emaywyikog.
To avtictolyo pedpa YPAUUNG TNS CVLGTOLYIOG TOV TVLKVOTOV.

H édepyog 16x0¢ mov mopdyovv ot TUKVOTEG.

To povo@ooikd 1606VVARO KOKA®UE TOV TAPATAVEO GUGTULATOG.

T1 petafdrietor av cLVOEGOVIE TOVG TVKVOTEG KAT® AGTEPOL
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Acknon 2

Y& LOVOQUOIKO GUGTNUO VO GYEOLOGTOVV Ol KUUOTOUOPPEG PEVUOTOC, TAGEMG, GTIYHLAiNG 160G Kot
aépyov 1oy0og Yo taomn 220V, evepyd 1oy0 5 kKW kat cvvteheot| toyvoc 0.9 eraymykod, 1.0 kot 0.9
YOPNTIKO.

Aoknon 3

‘Eva @optio 50 Hz cuvdedepévo kotd tpiymvo amoteleital and Tpelg Opoteg puryadikés aviiotdoslg 25+j15 Q
KOl TPOQPOJOTEITOL OO GLUUETPIKN TPLpocikh wnyn 400 V péow ypopung pe odvietn avtiotaon 0.1+j0.5 Q
avd paon. No vmoloyicete:

1. Tnv evdewvdpevn kot Tn PEYLOTN T TOL PEVLOTOG TG YPOLUNS KOl TOV pEOUATOS TTOV StoppEet Kabe
@AacM TOL POPTIOV.

2. Tnv evepyd, Gepyo Kot QUvVOLEVT 1oV, KOOMG KOl TOV GUVTELESTN 1GYVOG TNG TTNYNS.

3. Tnv evepyd, depyo Kot QovOLEVT oYV, KAODG KOl TOV GUVIELESTH 16YV0G TOV POPTIOV.

Aoknon 4

2V TponyodUeEV AoKNoN TPOSTIBETOL TAPAAANAQ LUE TO POPTIO GLOTOLYIN TPUDV TVKVOTOV GLVIEIEUEVOV

KOT' 00TEPO, MOTE O GUVTEAESTNG 1oYV0G va yivel 0.95 emaymykos (Yo ToV GUVOVUCUO POPTIOL-TVKVOTHOV).

No vroloyiotovv:

1. H obdvOem avtictoom, n ay®@yotnTo Kot 1 opnTikotta ke Tukvo.

2. To pebpo g Ypapung.

3. H depyog 1oy0g mov mapdyovv o1 TUKVOTEG.

4. No enavoineBodv ot vroloyicpol Tov epotnudtov 1-3, edv o poptio Bewpnbei otabepnc 1oydog, iong
LE QTN TNG TTPONYOVLEVIC AGKNOTG.

Aoxknon S

No anodei&ete OTL Pio GUUUETPIKY TPLPACTKT TNYY cvvdedepévn katd Tpiyovo pe HEA avd don tprydvov
EA ka1 o0vBetn ecwtepikn avtiotaon avd @dorn Za HETOoYNUaTiCETOl 68 16000VauN Ty cLuVOEGUOAOYING
aotépo pe HEA Ey kot ovvOetn ecwtepikn avtictoon Zy ava each, og e&Ng :

E, =E, /3

Z,=72,/3
Y7rddeiln : Apkel va amoderybel 6Tl Ta pedHOTA PPUYVKVKADCEMG KOl Ol TAGEIS OVOIKTOKVKAMGE®MS OTIG
TPEIC PAGELG TNG YPAUUNG Eivat {oa Kkal yio TIC 500 GLVOEGUOAOYIEG.

Aoknon 6

Tpwpoowd @optio 6 kV, 50 Hz, to omoio amoteieiton amd tpelg ioec ovvbeteg avriotdoelg Z=R+jX
OUVOEDEPEVEG KOT  OGTEPO, KATAVOAMDVEL VITO ovopaoTikh tdon oyd 10 KVA pe cvvtedeot oyvog 0.8
EMAYMYIKO.

(o) Na vroloyiotel | Tun TG OUKNG ovTtiotaong R kot ¢ enoyoykng avtidopoaong X, o Q.

(B) Na vmoroywotel n yopntikdmra C kdbe mukvot cvotoryiog TPV GOV TUKVOTOV G CLVOECUOAOYIN
TPLYDOVOL, DGTE 0 CLVTEAECTNG 1G6YV0G va Yivel icog pe 1.0.

Aowréc Aoknoseig: Ao to Bipiio "Ercaywyn ota ZHE" celidec 65 £mg 69. Acknoeic 2.1 émc 2.7.

LyOAd Y10 TO TPLQOGLKO GUOTLATO:

1. Xg éva tplpacikd dikTvo, ol 1oyeic eival TPLPOOIKEC KOl Ol TACELS €ivol TOAKEG €KTOG OV
dtevkpwviletar oAAdg. Ta pedvpoto avtioTdoe®v Kol ol avilotdoelg mpoodtopilovtol amd Tnv
avtiotolyn dou Tov SIKTVOV.
2. O ovvteheotng woyvog (ZI i cose) maipver Tpég and 0 wg 1. IIpocoyn otig évvoleg TOL
EMOYOYIKOD Kol yopnTikov X1,



3. O ovvteAeaTnC 1oYVOC opileTal G TO CLVNUITOVO TNG YOVING AVALESH GTNV TAGT KAl GTO PELLL
otov KO6puPo 6mov vroroyiletar o X1. I[ToArég popég xpnolpomrolodpe tov opiopd tov X1 (C0Se), dtav
yvopilovpe TG TACEG KOU TO PEOUATO ©F UIYddlKoOg aplOpove, aQaipdvIiag To avTicTol(o
opiocpara.

4. Awopopomoinon petad poptiov otabepnc avtictaong | ayoylpotnTas Kot otadepng woyvog!

Keodlowo 3: Mayvntika [edio kor Kvklopoto

Aoknon 1
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210 poyvnTikd KOKA®UO TOV GYNUOTOG:

0) YmoloyioTe TIC HOYVNTIKEG POEG @1, P2 KOl @3 CLVAPTNGOEL TV pevpdtov I, |2 kot I3, Ta tpia
didkeva éyovv to 1010 uNko¢ g kot kown dwatoun A. H payvntikn avtioctoosn tov c1dnpod mupniva
umopel va apeindei.

B) ot givar n cuvOAKN Yo var UMV LIAPYEL LOYVTIKY pOoT] 6TO pecaio okéAoc. Na vroloyiotel i
LOYVNTIKY pOT GTO GAAO OV0 GKEAT GE QLTNV TNV TEPITTMOON.

v) No vToA0Y16TOVV 01 OVTETAYDYES KOl OAANAETAY®YEG HETOED TOV TPLOV TUALYUATOV.

Aoknon 2

o) YroAoyiote TNV TukvOTNTA LOyVNTIKNG pong o€ andotacn 40 M and aywmyd ameipov HnKovg dtoppedevo
and peopa 1000 A.

B) Yroloyiote tnv HEA mov avantdccetol 0Tov TEPIOTPEPETUL EVa TETPUAY®VIKO TACIG10 dootdcewy 10X10
cm? péoo o€ opoyevég poyvntikd medio 1 Tesla e tovmra 300 ZTAA. O dEovag meptoTpogrc eivon kadetog
o1 devBuvon tov mediov.

Aoknon 3
Mo to akdérovbo oynuo vo vrmoloyiotel m oyéon avapeco otnv andéctaoon dtokévov Ls kot to

uéyloto unkog tov dlokévov Lo, Otav M puoyvnTikn emayoyn otakévov Bs eivor 80% 1ng
TOPOUEVOVCOG LOYVITIKNG EXAY®YNG Br TOV HOVILOV payvitn uikovg Lm. H Bucdvoon apeieitar.

Sl i I—S
L T Txloopévn neproyn: Movipog Mayvnng
° T Lo [epryeypappévn Aevkn meptoyn: Zidnpog
l ¢ Ynohomog xdpog: Aépog




Aoknon 4
210 poyvnTikd  KOKAWUO TOV  GYNUOTOS 1|
HOYVNTIKY 0VTioTOoN Tov G1dnpov, 1 Busdvoon
oTo Oldkevo KOOMDC Kol Ol UAYVNTIKEG POEC
OKEOUONG TV TNViov pmopodv va apeAnfovv.
Orav o dpopéag givar ot Béom woppomiag 6=0 10
UfKog Kot 1 dlatopun kébe daxévov eivan g=2 mm
kot A=10 cm? avticToya.
o) Xtnv mpoavoeepduevn Béon tov Opopéa Ta
anvia dwppéovian amd otabepd pevparta 11=I>=5
A. Noa vmoAoyiotobv 1 poyvntikny por o Kabe
dudkevo kaBdc Kot M T Lmax ™G avtemaymync
Kk&0e Tnviov.
B) Av ot Béom 6=45° n avtenaywyn kabe Tnviov
N1=N,=1000 glvar Lmin = 0,1 Lmax, va vroloyioBel n evépyela
TOV HayvnTikov mediov otig Béoeig 0=0° ko 6=45°.

Aoknon 5
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To poryvntikd KOKA®UO TOV ZYHOTOG EXEL TAVTOL TETPAYOVIKN dtotopn A = 2X2 ¢m kot dieyeipeton amd

tolypo pe N = 4000 eliypato. H payvnrikn avtiotaon tov cidfpov givol apeAntéa. Zntovvral:

o) H péon tyun g mukvoTnTog HoyvinTiKig pong GTov Tupiva OTav To UNKOG Tov Stakévou gival g = 3 mm
Ko 7o pevpo i =35 A.

B) H cvvoAikn evépyeia Tov HoyvTIKOU TEGIOV Kot 1) SUVOLLT OV AGKEITOL GTOV OTAIGHO Y10l TIG TOLPOTAVED
TIWES PEVUOATOG KOl UKOVG SLAKEVOD.

v) Noa oyolactel 1 @opd TG AGKOVUEVNG NAEKTPOUOYVITIKNG SVVAUNG.

Znp. H Bvcsdveoon ota dSidkeva apeleitot.

Aowréc Aoknoseig:  Ilopadeiypata celidwv 85 kar 89. Acknoeig 3.1 éwg 3.4.

Xyoia Yo To Moyvntika Iedio kot Kvkiopoto:

1. Xe mpoPfAnuata payvntikov nediov Pondd Tic meplocdTeEPES QOPEG TO 1GOOVVAUO UOYVNTIKO
KOKA®OUO AOY® TNG YVOONG ETIAVONG NAEKTPIKOV KUKA®UAT®V.
2. To @awvouevo g Bucavoong Aapfdvetol oTig 0okNoelg ®¢ d10pfmTIKOC TapdyovTog.
3. Ot avtemay®yéc Kal ot aAiniemaywyég vroloyilovtar evkoia pe tn Ponbelo tToV payvnTiKOV
KUKAOUATOV. Ala@opéc poNg-memAeyuévng pomng, EVEPYELDG HAYVITIKOD TESIOV-TUKVOTNTOG
EVEPYELAC LOYVNTIKOD TTESIOV.
4. MlpoomaBnote va kotorofaivete Tn dadpopr mov akoiovbei n porn. Ilpocééte unnmc odnyeiote
o€ HLoyvNTIKG avegdpTnTo KUKA®UOTO.
5. Katavonote 11 510popd an®AELOV VOTEPNOEMC KOL SIVOPPEVUAT®V.

Ke@aroro 4: METOGYNNATIGTES




Aocknon 1

Movogaocikdg petaoynuatiotg 220/15 V, 50Hz éxet toAyBel pe 35 elMypata avd Volt. Zntovvtat:
a) H payvntikn pon payvnticemg

B) Av to pedpo payvnticemg oto tOAlypa tov 220V givar 1MA, va vmoAloyiotel n poyvnTikng
avtioToon Tov TupHvVa

Y) Av 1 OYETIKN| HayvNTIKY dtamepatdTNTo TOV TVupNHvae dmhacloctel, moco eiiypoto avda Volt
OTTOLTOVVTOL Y10 VO £X0VUE pebpa payvnTice®s pKkpoTePo and 1 mA;

Aoknon 2

Ta otoreio TOV 1GOSVVALOV KVKADUOATOS €VOG LOVOPOCIKOV petacynuaticty 250/50V, 50 Hz
AV YHEVO GTNV TAEVPE TOV TPOTEVOVTOG ElVAL:

Rl = R’z =1 Q X1=X’2:2.Q X’m = 1/b’m =400 Q
Ot andAgleg mupnva apeAovvtot. Zntodvial:
o) No oyediootel 10 16000VOUO KUKAOUO aviyHéVo OGNV TAELPA TOL OELTEPEVOVTOS KOl Vo
oNuel®hovy TAv® G’ aVTO 01 TIHEC TOV GVVOETOV aVTIGTACE®V.
B) Av oto devtepevov ovvdebel mpikn avtictaon 5 Q, va vroloyiotel  Tdon TOL TPWOTELOVTOG,
®oTe M Thon Tov devtepebovtog va eival 42 V.
vY) Me Tic ovvOnKeg QOPTIGEMG TOV TPONYOLUEVOD EPMTHUOTOC VO VTOAOYIGTEL M EVEPYOS KOl M
AEPYOG 1GYVE TOV ATOPPOPE TO TPMOTEVOV.

Acknon 3

Aidgtar povoeaoikog petaoynuotiotng 15 KVA, 2kV/222V, 50 Hz, n doxiun Bpayvkdkimong tov
omoiov édmoe Tig e€NG LETPNOELG:

V,=0,V:i=50V, I1=5A, P:=150W.

No 7pocdloploTel TO 1600VVOUO KOKA®UO TOV HETACYNUATIOTH GAVNYUEVO GTO TPMOTEVOV KOl GTO
OEVTEPEVOV AVTIGTOLY OYVODVTAG TOV KAAJO payvATIoNG. AV 1 SoKIUT avolkTod KUKADONATOG £00GE
to €N ¢ amoteAécpaTo:

112 O, V2= 222 V, |2= 0.5 A, P2= 50 W
VO TPOGOLOPIGTOVY 1 OYOYIUOTNTO OTOAELOV TUPNVA KOl 1 ETMAYOYIKN OYOYLLOTNTO UOYVNTICEMG
(avnypéveg oto mp®TEHOV Kol TO dEVTEPEVOV), KABMC Kal 1 LAyVNTIKY] AVTIGTAOT LOYVNTICE®G TOV

mopRva av 1o devtepevov €xel 1000 eriypota. Apeleitor m emidpocm TOV OVIICTAGEOV Kl
aVTOPACEMV OKEDUONG TV TUAYULATOV.

Acknon 4

Ye TePInTOOTN TAPAAANAIGHOD V0 1| MEPLGCOTEP®V TPLPACIKMDY HETOACYNLOTICTOV ATOITOVVTOL Ol
akorovbec cuvOnkec:

a) N avtn petdbeon ehoemv peTad OKPOSEKTMOV TPMTELOVIMOV Kol SEVTEPEVOVTIMV

B) o1 avtéc ovoLOOTIKEG TAOELG

Y) 0 avTdg AOYOG ThoEMV

d) n avth ovvletn aviiotoon avd povada,

€) M OLTN TOAIKOTNTA

oT) N aLTH aKoAovBia pacewV

Noa armodei&ete yiati eivor amapaitnm n ekdotote cLVONKY.

Acknon 5

OepNoTE TPELS TPLPOCIKOVS UETACYNUOATIOTEG GLVOECHOAOYIOG YELOUEVOD OOTEPA-YELWUEVOL
0oTEP,  TPLYOVOL-YEIOUEVOL  O0TEP, AYEIOTOL  OOTEPA-YELWHEVOL  AOTEPA, Ol  Omoiol
TPOPOOOTOVVTOL OO CUUUETPIKO TPLPAGIKO OIKTLO. TNV TAEVPE TOL OEVTEPEVLOVTOG VTAPYEL €Vl
povopacikd @optio petald piag @Aacng Kot ovdeTéEPOL, VM Ol GAAEC €lval avOolKTOKVKA®UEVES. Tt
Oa cvpuPel otig Tdoglg TOL deVTEPEVLOVTOG;



Acknon 6

Mo t™ onuovpyio &vOg TPLPACIKOV UETACYNUOTIOTH] UTOPOVV vao ypnoipomomnbovv eite Tpelg
LOVOPUGIKOL HETACYNUATIOTEG — OV €lval EVOUEVOL PLOYyVNTIKE TPOKELTAL Y10 TOVG UETOCYNULATIOTEG
KeAMbpovg —, eite éva eviaio poyvntikd kuKAopo tpldv okeAmv (PAénete oynpa Aocknong 1,
Kegpaiaiov 3, yopig o didkevo g), 6mov kébe oKEAOG £xel Ta TVALYHOTO VYNANG KO YOUUNANS TAONG
plog ek Tov Tpladv pdoesmv. O teAgvtaioc ovopdletol HETOOYNUOTIGTAG TVpNva. Na oyxedidoete Ta
avtioTolyo 160dVVOUN HayVNTIKE KUKADROTO Kot va yphyete Tig avtioTolyes eSlodoES TOV
LOYVNTIKOV KUKAOUATOV o€ cuvaptnomn pe to mAnBog tov mnviov, to YepeTpikd otoryeia TV
LETACYNUATICTOV KOl TOV PEVHAT®V TOL dtappEovy Ta tnvia. [loleg €ival o1 0pO1OTNTES KOl TOLES Ol
OlapopEg;

Aocknon 7

Mo amopOVOUEVT] QYPOTIKY EKUETAAAELGT TpoPodoTEiTAL OO VIOGTAOUS OSlavoung LEGH LOVOPAGIKOD
petaoynuatioty M/Z: 88 kV/10 kV, 250 kVA xor ypapung petaeopds (I'M). Zto dxpo agpiewg g
YPOUUNG TapePPArAeTaL GALOG LOVOQUGTKOG PETOoYNLOTIoT)S M/Z2 10 kV/0,22 kV, 100 kVA. Alvovton :

M/Z: R" =0, X"=40 Q, V’=96.8 kV
'™ : R =40Q, X=50Q
M/Z, R" =0.005 Q, X"=0.048 Q

Znrteitar va voloylotel M Tdon Asttovpyiog 6To devtepevov Tov M/Xo, 6tav 10 @optio givar 100 KVA pe
oLVTELEDTT 10006 0,8 emay®yikd Kot 1) TAon AETovpYiog 6To TPpOTEHOV TOL M/X1 givan 96,8 KV.

Aoxknon 8

Ta otorgeio Tov 1606VVANOL KUKADUOTOG EVOG LOVOPACIKOD petacynpatiot 250/50V, 50 Hz avnypéva
OTNV TAEVPA TOL TPOTEVOVTOG EIVAL:

Rl = R’z =1Q X1=X’2=2Q
Ot andAeleg TopNva KoL 1 avtidpaon payvnricemg apelovviol. Zntobvtat
o) Av oto dgvtepedov ovvdebel opikd eoptio 400 W, va vmoloyiotel 1 Tdon Tov dEVTEPEVOVTIOC, OTAV M
téiom mpwtevovtog eival 260 V.
B) Me t1g cuvOTKEG POPTIGEMS TOV TPONYOLUEVOL EPMTILOTOG VO VTOAOYLIGTEL 1 EvEPYHS KOl 1] AEPYOG 1oY1S
TOV TPOTEHOVTOC.

Aoknon 9

Atvetar  povopooikdoc M/E, pe Adyo eMypdtov mpotevovtog/dsvutepevovtog Ni/Np=10 kot otoryeio
1GOJLVALOV KUKADUOTOG, VIYUEVOL GTNV TAELPA TOL devuTepebovTog 1" =12 = 0.02 Q, x1" = X2 = 0.04 Q ko
Xm= 0.8. Zntodvton T €Nc:

o) No BpeBovv o1 autemoywyEég Kot aAANAETOY®YEG TOV TNVIOV TPMTEHOVTOG KOl OEVTEPELOVTOG.

B) No vtoloy1eTovV To GTOLYEIN TOL TANPOVS IGOSVVAUOD KUKAGUOTOG Tov M/X (mov teptAapfdver Kot tov
"Wdavikd" M/X) kot vo 6YESGTOVV T 1000VVALO KUKADUATO OVIYIEVE GTIV TAEVPH TOV TPMOTEVOVTOG KOl
TOV 0EVTEPELOVTOG TOL M/X.

v) To mpwtevov tov M/E tpopodoteiton and wnyn 400 V/ 50 Hz pe ecmtepikn avtiotaon Z = 1+4j2 Q. 1o
devtepevov cuvdéetal opikd eoptio 10 Q. Na vroAoylotovv 1 Tdor Kot 1 £VTaoT 6To GopTio, 1 £VIaoT NG
TYNG kaBdG Kol 1 TapayoUeEVn Ao TV TNYN EVEPYOC Kot AEPYOS 1GYVG.

Aowréc Acknoerc:  Iapadeiyuota ceridov 107, 119, 124 éwg 129, 135. Acknoeig 4.1 ém¢ 4.8 anod
to Biprio "Elcaywyn ota THE"™.

TyoMa yio Tovg METUOYNROTIGTES:




1. Katavonote v évvola 1ov peOpatog S1€yepons. XTig TeEPLOoGOTEPES OGKNOELS — 1olaitepa TV
EMOUEVOV KEQOAOIOV — dev AapuPAveTaL VTOYN GTOVG VITOAOYIGHOVG.

2. X170 16000VONO HOYVNTIKO KOKA®WUO UETACYNUOTIOT] TPOGEETE TOVG KAAOOVLG HOYVITIONG Kol
okédaonc.

3. A®GTE IPOGOYY GTOVG OPLOHOVG TNG EKATOGTLOLNG TTOGNG TAGT S Kot Tov fabpov amddoonc.

4. Katd ™ dokiun avolktokvkAmong ocvvibme vroloyilovial ta. otolyeion Tov €yKdpolov kKAddov
0TO TOALYHO YOUNANG TAONG, EVA KaTd TN doKiun PpayvkdkAmong ta ototyeia Tov KALIOV 6KESAOTG
oTo TOMYUA VYNANG TAGNG, EKTOG av opileTor aAMAG.

5. Xe& TpIpoactKd UETACYNUATIOT 1 GYECN OVAUESO GE PEVUOTH YPOUUNG KOl TOAYUATOV Kot 1) XpNom
TOAK®V 1 POCIKOV Toemv oyetileton duesa e T ouvoesUoA0Yio TV TUAMYUATOV (TPLY®VOL M AoTEPQ).
2 ueidVeTOL OTL 01 GVVIEGHOAOYiES OV Tapovstaiovtal oto Pifiio dev givar ot pdveg duvartéc.

Keopdarorwo 5: llapactoon Xvetnuotoc Hisktpukne Evépysroc

Aocknon 1

Ymootofuog davoung dwbéter tprpacikd petacynuatiotry 20/0.4 kV, 160 kVA, pe avtiotaon kot
emayoywkr] avtidpaon Rv=1% xor Xm=4%. O vmootafpodg tpopodotel ovo moapdrinio TPWPOCLKE,
CUUUETPIKG QopTio, puéow® ypouung pe ovvbetn avtiotaon 0,05+j0,20 Q avd edon. To @optio 1 sivol
oLVOESEUEVO KAT' aoTéEPO Kot amoppopd evepyd oxd 50 KW pe ovviedeot) oyvog 0,866 enaywywkd. To
@optio 2 givar cLVIESEUEVO KATA TPiYy®mVO Kat omoppo@d eotvopév wyd 36 KVA pe cuvieleot woyvog 0,9
yopntikd. H thon ota @optia egivar iom pe v ovopootikr. No vToAoyloTodvV TO  aKOAovOa
YPNOUYOTOIDOVTOC OTOAVTEG TIUEG (U1 AVITYUEVEG GE OL.LL.):

o) H odvBetn (uyadwkn)) avtiotaon kdbe poptiov avd edaon.

B) To pevpa g ypoppnge.

v) H tdon otovg {uyovc Méong kal Xouning Tdong tov vrootadpov.

0) H evepydc kar depyog 160G TOv amoppoPd 0 VITOGTUOUOG.

Acoknon 2

I'a o dikTvo ¢ Aoknong 1 divetor 6t 0 M/X tpopodoteitat and dmepo cvotnua tdoewg 20 KV, evd ta
eoprtia amoppo@ovy Tig 1oyelg g Acknong 1. Na vroioyiotobv 1o akdiovba KavovTag ypnon Tov avd
povéada Tudv, og Paon oydog 100 KVA:

o) H téom tov goptiov kot 1 tdon otovg {uyovc Xauning Taong Tov vrootadpov.

B) H evepydg xat depyog 16x0¢ TOV amoppoPd 0 LITOGTAOUAC.

v) H amottoduevn ové @dorn yopnTikdTTe GLCTOING TUKVOTOV TOL GUVOEOVTOL KOTH TPiy®mVO GTOLG
OKPOOEKTEG TOL (POPTIOV, MOTE O GUVIEAESTNG 10YVOG TOV POPTIOL VO, YiVEL Lovadiaiog.

Aoknon 3

Mo amTOpOVOUEVT] OYPOTIKY EKUETAAAELON TPOPOdOTEITOL Omd VTOCTUOUO OlOVOUNG UECH TPLPACLKOD
petaoynuotiom MXE1 kot ypouung pe owkn avtiotaon 40 Q kot eroyoyikn avtidopoon 50 Q. 1o dkpo
aQiEEmS TG YPOUUNG TapeuPdideTon dALOG petacynuatiot|g MX2. Atvovtat:

MZX1: 88/10 kV, 250 kVA, R=0, X=10%
MZX2: 10kV/220V, 100 kVA, R=1%, X=10%

o) Na d00gi 10 avd povada 1codvvapo kokimpo g Baon woyvog 100 KVA.
B) No vroAoyiotel 1 Tdom o610 dgvtepedov Tov MX2, dtav 1o goptio eivor 100 KVA ue cuvieleot 1oy00¢
0.8 emayoykd kor 1 tdon 610 Tpwtedoy Tov MX1 givor 96.8 KV.

Aoxnon 4
Tprpooikd optio ® TpoPodoTeital OTME PUIVETOL 6TO GYNUO UECH YPauUNG peTapopds 150 KV pe opukn

avtiotaon 5 Q kot enaywywkn oviidpaon 20 Q, tpipacikod petacynuotiot) 150/20 kV, 50 MVA pe
avtidpaon okeddoews 15%, kat ypapuung dtavoung 20 KV pe opkn ovtiotaon 2 Q kot EXoyoyik avtidpoon
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0.3 Q. H avtidpaon poyvnticemc Kot ol OTMOAEIEC TOL WETACYNMATIOTY] AUEAOVVTOL, OTME KOl 1| EYKAPSCLOL
YOPNTIKOTNTO TOV YPOLUUDV.

1 2 3 4

| | ool |
I |@|20kv lD@D

150 kv

To @optio omoteheitar oamd Tpelg oOvleteg aviotdoslg Z =24+j18 Q ovvdedepéveg katd Tpiywvo.
Zntouviat:

a) H oy0g Kot 0 cuvteAesT 16YVOG TOL PopTiov, dTav M Téon 610 Luyd 4 1GoVTOL PEe TNV OVOLAGTIKY.

B) To povopacikd 16odvvapo KOKA®UN 68 avd povada Tipég og Baon oyvog 100 MVA.

v) Av 1 tdon oto {uyd 1 givan 165 KV, va voloyiotodv ot Tacelg 610 TPOTEHOV KOl GTO OEVTEPELOV TOV
peTaoNUOTIo™, Kobmg Kot atov {uyo 4 Tov gopTiov.

Aoknon 5

‘Eoto éva kaAddo 1oybog tpiddv mordkAwvev aywydv timov N2XSY (Swcrtvopévov molvaiBuieviov)
Sratopng aywyod 35 mm? ue to akdiovda yapaktpiotikd: 12/20 KV, avtictaon 6to cvveyég pedpa 0,514
Q/Km, avtiotacn Aertovpyiog otovg 70 °C 0,659 Q/km, oavtemayoyn Aerrovpyiog 0,484 mH/km,
yopntikdmro Asttovpyiog 0,159 pF/km. No mapactioete To 16060VOUO0 HOVOPAGTKO KOKAMUO 7T Y100 UKOG 5
km o115 axoAovBeg TEPITTOGELG:

0) GE TPUYHOTIKES TIUES,

B) og Twéc avnyuéveg og Pactkn| Taon ior LE TNV OVOUOOTIKY TOV KaAmdiov kat .oyd 100 MVA,

Y) 0€ TWEC avnyHEveg o€ Pactkn Tdor ion pe TV ovouaoTiKn Tdon diktoov 6,6 KV kat ioyd 100 MVA.

Aowéc Aoknoseic:  Ilopadeiypata oehidwv 145, 153 kar 155. Aoknoeig 5.1 éwg 5.5 and to Piprio
"Ewcayoyn ota XHE".

Xyoia yio tnv Hopdostoon Xvotnuatoc Hisktpikng Evépysioc:

1. To povoypopukd JSdypoppo Kol To 16000VAU0 HOVOQUCTKO KOKA®UO &ival 000 SlapOopeTIKEG
TOPOOTACELS EVOG GLGTAUOTOC NAEKTPLIKNC EVEPYELAG: TO TPDTO divel TN O10GHVIEGT] TOL GUGTHLATOG
pe TN pé€yloTn dvvarty amAOVGTEVLGY Kol OKOVOUio Kol TO Oe0TEPO TOPIGTAVEL £vA CUUUETPIKO
TPLPACIKO CUOTNHO PLE KVKAOMATIKA oTotyela Kot ival KATAAANAO Y10 VTOAOYIGUOVG.
2. Xg mepimt®on WU CLUUETPIKOD TPLPOGIKOD CLOGTHHATOC OV €ival dvvatn 1 mapdotoon UE
1G0JVVALO HOVOPUGTKO KOKAMLA.
3. 210 10000VaU0 HOVOQOOIKO KOKA®UO TO oTolyeio cvvdedenéva o Tpiyovo Oa ToploTdvovtol IE
TG TIHEG ov Ba elyav, av NTav cLVOEdEUEVE KAT' aoTEPX, Ol 0Toieg divovtor and t oyxéon (2.67),
ogAida 64, AOy® TAPOVG GLUUETPIAC TOV SIKTVOV.
4. Tlpocé€te 0V oplopnd Kol TNV €vvola Tov avd povada cvotiuotog. Ou Tipég €ival adldoTatol
appoi.
5. Katd kavova yio tnv exidvon piog Goknong e avd Lovada Tipég Kavouvpue ta akolovda:
o) Emioyn Bdaong woyvoc. H emroyn eivar avBaipetn, adldd cvoviBmc dtoAiéyovpe pia T mov
umopel vo Lo SLlEVKOAVVEL OTIC TPAEELS, UEPIKEC POPEC 10T UE TNV TIUN OVOHOGTIKNAG 1oYV0G TV
neplocoTeEpV otoyeimv. IMapadeiypoatoc ybpn n AEH ypnowponotel wg Pdon woyvoc ta 100
MVA y10. TOVG VTOAOYIGLOVE TOV SIKTVOV TOPOYMOYNG KoL LETUPOPAC.
B) Emioyn Pdong tdonc. XZvvnbog otnpllOpOcTE GTNV OVOUOOCTIKY TAGCM Agltovpyiag TOL
EKAOTOTE TUNUATOG TOV JIKTVOV. Anladn mpocdiopilovpe apylkd TIC TEPLOYEC OLUPOPETIKAOV
TOCEMV LECH TOV HETOCYNUATIOTOV TOV LIAPYOLY. Epdcov dev éxouv odotnua aArayng TAGEDV
Kol 1oY0eL 1 GLVONKN TAPAAANALIGHOD Y10 TIG OVTEG OVOUAOTIKEG TACELS, EMAEYOLUE OG PACIKES
TAGELG TIG AVTIOTOLYEG OVOLOOTIKEG TAGELS TOV UETACYTLOTIOTMV.
v) Me mpocdopiouévec Tig Pdoelg oydog Kol TAoNS oTa Oldeopa TUAUOTO TOV JO1KTOOV,
npocdlopilovpe T1g fACELS OVTIGTACE®MY KOl PELUATOV, OTOL ¥pELALETAL.
d) Ymoloyilovpe Tig TiuéC oOVOETOV OAVTIIOTAGE®OV, QOPTIOV, TOPAY®OYNG, TAce®V {uymdV Kol
AoV dedopévav, otnplloevol oTig TPocoloplopéveg PAceLs.
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g) Zynmupotiloope TO 10600VVOUO HOVOQOCIKO KOKA®MUO KOl KOAVOVRE TOVC OTOLTOVUEVOLG
VTOAOYIGHOVG.
ot) Emotpépovpe otic Tpaypatikég (puoikég) Tinég yia ta {ntodueva pey£om.
6. Ot tdoelg avd povada cvvibmg Kupaivovial kovtd 1o 1, kabdg 1 Tdon Tov JIKTVOV TPETEL VA
elval KovTd 6TV OVOLOGTIKY TAGT AglTovpYyiog.
7. Ilpocoyn ota avd povada peyédn tov dwoeopwv otowyelov. Mmopel va ypelactel vEOg
TPOGOOPIGUOC OVE povada TIUMV, €POGOV LEAPYEL aAAyn PAcEV, HE YPNON TOV OVTIGTOIY®V
TOnev (rapdypopog 5.4.5).
8. v mepintmon TpofAnUdTmV TPOcdoPIGUoL Tdong o £va poptio, OTav SIVETOL 1| UIyadIK QAVOLEVT
1GYOG TOV (] M TPAYUOTIKY Kot 1| AEPYOS 1oY1G, 1| M PAVOUEVT] 10YDEC UE TOV OVTIGTOLYO GUVTEAEGTI 1GYVOC)
KoL 1 TAoM o€ €va GAAO GTPEI0 TOV SIKTOOV, TOTE AMO T GYE0T] TAONS TOV KUKAMUOTOS OVAUESH GTN YVOGOTH
TdoM KoL TV TACT] TOL POPTIOL KOl TN GYECT 1GYVOS GTO POPTIO KATOANYovlE Gg pia diteTpdymvn e&icwon
1e Tov axoAovbo Tpomo:
o) AOvovpe apytka Tn oyEom 1oyhog TOV QOPTION ¢ TPOC TO PELLO —TTPOGOYN OTL GTN GYECT] EYOVLE TOV
ovluyn ToL PELLATOC.
B) Avtikafiotovpe 10 pedua 6T oXEON TTAOOT TACNGS, OTOV £YOVUE EMALEEL VO EKPPAGOVUE T YVOGTN
téon og V, =V, £9, o6mov 0 eivor dyvootn i kot Vi 10 yveootd pETpo, Kol TV GyvmoTn TUoT TOL
Qoptiov mg \7(/, =V, £0, 6mov V, givar to {nrodpevo péyeboc.

v) Amo 1t oyéon thong Ppiokovue pio mapdotaon pryadikdv, 0nov eEloc@vovue To \7l LE TNV LIOAOLTN
ULYOOIKT TOPACTOOT|. XT1 CUVEYXELD XPTCULOTOIOVUE TNV WO10TNTA TOL UETPOL TOV UIYOSIKOV aplOudv
ATOAEIPOVTOG e aVTOV TOV TPOTO TN Yvia 6 Kot Avvovtag g mpog V.

0) [poxdnrovv téocepig AMoelg €K TV omoimv ot dVo apvntikég amoppintovtol. H tedikn Adon eivan
exelvn N Oetien TR mov Ppicketar wo kovtd oto 1 avd povada 1 GAMMG TNV OVOUAGTIKN TAGT TOL
dwktoov. H dAAn amoppintetat.

Keparorwo 6: Hiektpounyovikn Metatponn Evépysrac

Acknon 1

YT0v  MAEKTPOUOYVAT  TOL  GYNUOTOG
OUEAODVTOL 1 UOYVNTIKY OvTIoTOOoT  TOV
ownpov, N Bucdvoon oto dtdkeve, KOOBMG
*dr Kol M poyvnTKy  pofy okédaong  extdg
J.~9 Slokévav (OAN M EVEPYEWD, TOL HOYVITIKOD
e, TS0V VO GUYKEVIPMVETAL GTO SAKEVA Q).
—'_IE'I_EIJ'LI Aivovtar N=2000 omeipec, g=2 mm, d=10
cm. To mdyog (di1doTOcn TPOC TO ECOTEPIKO
» \ NG OEAIONG) TOL MAEKTPOUOYVATN €ivat
-] g b=5cm. Na vmoAioyicBovv to €€ng, 6tav o
OMAMGUOG Kpateital akivntog otig 0éceig X=0
Ko X=d/2:
a) H poyvntikn pon ¢, n avtenaymyn tov
viov, M EVEPYELD TOL HOYVNTIKOD TESIOV
Kot M ovvoun wov aokel To medio oTov
OMAMGUO, OTOV TO mNvio Jdloppéetar amd
e ovveyég pedua 1=5 A.
\_/ B) To pevpo oto mnvio Kot 1 SOVOUN TOV OCKEITOL GTOV OTAIGUO
(otiypioio kot péon Tn), 0tov To TNvio dleyeipetan amd 10aVIKY

N YN Taong evdewvopevng tipng 230 V ko coyxvotntog 50 Hz. H
OWUIKN avTictaon Tov wnviov eivar ion pe 0.5 Q.
EKTPONAYYATNS

VAVAVAVEY Acknon 2
N eAiypara

b

LA

Aidkevo g
v 9
*

216npoS0oKo¢g




O MAEKTPOLOYVATNG TOL CYNUOTOG TPOoPodoTeiTal amd mnyn ZP pe péyrotn kavdtnto mopoyng pEOLITOC
Imx=2 A, mpokeévov vo avoymoel odnpodokd Papovg Fe=10 KN. H dwatour; tov mupnva tov
NAextpopayvitn eivar 4=250 cm?. To Sidkevo petatd g Sokov kot Tov mTupfve eivar g=1 mm kat propel
va Bewpnbel opodpoppo. Ta cdnpopayvnTiKd VAIKG Be@povvtal 1davikd, 1 Bvcdvmon tov mediov ota
duikeva ayvogitat kot 1 OAn drdtaén eivar axivnn.

Znteitol vo TPocGdlopIoTEL N AVTIOTOOT TOV HOYVNTIKOD KUKAMDUATOG, O EAG)IOTOG OMOLTOVUEVOG aplOUOS
eMypdtov Tov TNVIOL TOL NAEKTPOLLOYVITI KOl 1) EVEPYELX TOL LayvNTiKoV TTediov.

Aocknon 3

2T0V MAEKTPOUAYVITN TOV GYAMATOg vo Bewpnbei povo m

HOyVNTIKT avTIoTOGT TOV JkKEVOD, TO 0010 EXEL EMPAVELL
w o  A=10 cm? ko pfjkog X=0.5 mm (n Bucdvoon apereitor). Av
to mnvio €xel 500 omeipeg ko droppéetan amd otafepd pedua
I =5A, va vmoroyisBoiv:

a) H avtemaywyn L Tov mnviov
B) H evépyeta Tov poayvntikov mediov.
v) H ackodpevn dvvaun 6to Kivntd pépog.

Aowtéc Ackinosic: Tloapadeiypata ceridmv 172, 176, 182 kot 185. Aoxnoelg 6.1 w¢ 6.9 and to
Biprio "Elcaymyn ota ZHE".

Xyoha yia tTnv Hiektpounyovikn Mezazpont) Evépysioc:

1. [Ipocé&te n pon| evépyetag (Zxynpa 6.3, oerida 161 tov Bipriov “Eiwcaywyn ota XHE”)
2. ZTIG MEPIOCOTEPEG TEPUTTMOELS YIVETOL YPNON TOV OYECEMV TNG GLVEVEPYEWNG TPOG EMAVLON TOV
TpoPANUATOV avTAC TG Katnyopiag, Kabmg cuvdiovue dUVAUEIS 1| pomtég e Ta oveEaptnta ueyédn tov
PEVUATOV KOl TOV UETOTOTIGEDV (] TOV YOVIDV) KOl OYL UE TNV TETAEYUEVN PON, M OTOL0 GUVOEETAL UE TV
EVEPYELD KO OEV EIVAL AUEGO YVMOOTH.
3. Katd v enilvon tov TpofAnudtov autig g Katnyopiog kdvovpe to eEng:
o) ZynuotiCovpe 0 avtioToro MOyVNTIKO KOKA®UO TG O1dtaéng amd To 0moio avTAOOUE TOLG
OTOPOLTITOVE TOPAYOVTEG, OTMG GUVOPTNGELS TEMAEYUEVOV PODV 1] QUTETAY®YDV, GAANAETOYOYDV OE
oY£0N LE LETUTOTIGEIS 1 TIS YOVIEG OVTIOTOL(O LE TNV KIVNOT —UETOPOPIKT] 1) KUKALKN. X1UEIDVOVE OTL
Ol OVTEMOYOYES EKPPALOVTOL LEGH TOV UETATOTICENMY 1| TOV YOVIDY LLOVO GE YPOUUIKE LayvNTIKO TTESiaL.
B) Exgpalovue tic duvauelg M tic poméc pe Tic yevikég oxéoelg (6.20) 1 (6.21), vrmoroyilovrag yia
otafepn Tuyaia 0€om ¢ SdTagng T GUVEVEPYELX KOl ETELTA TPOYWPOVLE GE TAPAY®DYicels. Ot TOTOL TNG
mapaypdeov 6.4.2 umopodv vo EQUPHOGTOVV HOVO GE TEPIMTMOT YPUUUKOD KUKAMUATOS, €POCOV Ol
QUTETAYMYES (PEOUO-TETAEYUEVT] POT]), Ol 1000VVOUES GUVOMKEG HOyVNTIKEG ovTiotdoel (peduo-
LoyvnTIKy pon), eival aveEApTNTES TOV PELHATOV, TOV TETMAEYUEVOV PODV KL TOV LAYVITIKOV PODV.
v) Av givon yvoot) 1 {nteitar 1) Tdom ota AKpo ToL TNVIoV, XPTCLOTOIOVUE TNV ovTioTotyn e&lowon -0t
vevikn mepintwon v (6.36), o ypappikd poayvntikd cootnua v (6.37).
0) Emilvon tov cuetipatog pe Ta mopomave 6edopEvVa.
4. Kotd tov 6010610 TOL HayvNTIKOD KUKADUOTOG TPOGEETE TNV TEPIMTMOOT] OTOL, OTAV EYETE TEPIGGOTEPO.
amo €vo Tvia, 6gv cLVOLOVTOL LOyVITIKG OAC LETAED TOVG,.
5. Hhextpounyovikd cvotipato pe N deyépoelg kow M PBabpovg elevbepiog Advovtol e 6ca avoapéponkay
070 3, UOVO oL EKTOC OO TIG OVTENMAYWYEG VITAPYOLY KO Ol OAANAETOYWOYEG, OTOV GUVOEOVTUL LOYVITIKG
neplocdtepa amd Eva mnvio. Otav divoviol ol auTemay®y£EC Kot ol dAANAETOY®YEC cLVNOmE oTNPLONAGTE
ota Ppoata 3P kot 3y.
6. E&&taom wooppomiag kot votdbetog: Iooppomio £yovpe 0TaV 6€ CLYKEKPIUEVO GNUELD Xo 1 Go M 6OVauN I
N pomn avtictoyya givar undevikr. Evatadng eivar pio 6¢om 1ooppomiog, av 1 Tapdymyoc tng dvvaung 1 g
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POTNG MG TTPOC TN HETOTOMION 1 TN Yovio oty avtiotoyn 6éon elval apvntikny. Av eivor Betik, sivon
actodne, evd og mepintmon Undevikng Tiung o mopapeivel og 1opponia e yeitovikn Béom.

Xyoia Yo to 7° Keparoro:Erwcayoyn otic Mnyovéic Evalroaocoopevov Peopatoc (dev vdpyovv

0OKNGELC)

1. Eion Mnyoavov : 2oyypoves, Eraywyng katr Zvveyotg (e&etdlovpe povo tig 000 TpdTES)

2. Tpoénor Agrtovpyiag: Kwntipa, F'evvitprog, 11€6mc, Baown EEicwon Emtéyvvong

3. Mépn Mnyovov: Xtdtng Apouéoc. Baoikd otoryeio yio kKUKA@UOTIKY ovOiAvon => TOAOL UNXOvVOV
[Ipocoyn otig oyéoelg ohvdeong mOAWV P - yoOVIOKNAG TaydTNTOG TEPISTPOPNG Wm - NAEKTPIKNG YOVIOKNG
TOOTNTAG We- TOYOTNTAG TEPIGTPOPNG N- cuyvotnrtag f - odicOnon s (7.3) éwg (7.11) avdroya pe to €idog
NG UNXavNgs.

4. [Ipocoyn 6NV ATOSEIKTIKY S10d1KAGI0 TG AVATTLENG TAGTC OTIG OTPEPOUEVES UnyovEc=> oyéon (7.18)

5. To vmolouro kepdrowo pe Mayvnteyeptikég Avvdapelg (MEA) Ba 1o cuvaviioete oty meptypagn Tov
LOYVITIKOV KUKAQUATOV TOV GOYYPOVOV UNYAVAOV KOL TOV UNYOVOV ETAYMYNG 0T dVO EMOUEVO KEQAANLML.
6. H payvmtikn pomn mov avantdcoetol eaptdtol omd T yovia avauesa otn cvuvietapév MEA kot ot
MEA Spopéa cdppova pe ) oxéon (7.43) kot Tov TpOTO UE TOV OMOI0 GUVIEETAL OVAAOYOL LLE TO OV EYOVUE
Agrtovpyio KvnTipa 1 YEVVITPLOG.

Keoaroro 8: Xvyypovec Mnyavéc

Aocknon 1

AumoAIKn TPLOAGIK] cOYYpovn YEVVITPLa ovopaoTikav peyedov 10 kVA, 380 V, 50 Hz, cuvdeopohloynpévn

Kot aotépa, £xel oOyyxpovn avtiopoon Xs = 14,44 Q avd @dorn kot apeintéo oukny oviiotacn. Otov 1o

PEVUO JIEYEPCEMG GTO OPOWEN TNG YEVVITPLAG Elval 5 A, M TEPUOTIKN TAGT TOV GTATN €V KEVD gival ion pe

TNV OVOHOOTIKY (0€ OVOMOoTIKY Tayvtnta). H pnyovn tpopodotel petafintd @optio vmd ovouaoTikn

ouyvoTNTa. ZNTovvtal (BEPNOTE G OAEG TIC MEPIMTMGELS YPOUUIKO TO LOYVNTIKO KOKAMUO):

o) H avoamtveceopevn nAEKTPOUOYVNTIKY PO KOt 1] TEPUATIKT TAGT, OV TO pEdUA TOUTdvoL gival 0,5 au pe
ouvtereoTn| 1oyvog 0,8 emaymywd kot To pedua deyépoems 5,5 A.

B) H eldyiom tun g Tdoemg 0KPOdEKTOV av datnpovviol otafepd To peduo SIEYEPCEMG KAl TO PEVLAL
TOUTTAVOL (KOTG HETPO) OTIS TWEG TOL TPOTYOUHEVOD EPMTAKOTOC, EVA UETUPAAAETOL O GUVTEAEGTNG
100G,

v) H péyiom tipn g oy0og e£6d0v g yevwnTplog, Kofde Kot ol avTioToryeg TYEG TG TAOMS AKPOSEKTOV
KoL TOL pevUATOG €E000V, €AV TO PedLOL SIEYEPONG KOl O GUVTEAEGTNG 10YDOG OLOTNPOVVTOL GTIS TIHES TOV
epoOTRHOTOS (OU).

d) H pnyavn ovvdéetan oe dmelpo ocvotuo otabepng tdcewg 380 V/50 Hz. Edv Aertovpyeil pe pedua
dleyépoemg 5,5 A, mopayovtag evepyo woyv 5 kW, va vtodoyiotel n depyog 1oydg e£600v.

Acknon 2

Zoyyxpovn Tpipactkn sEamohkr yevvrtpia 380 V, 50 kVA, 50 Hz, cuvdedeuévn kot aotépa £yl oOyypovn
emoy@ykn avtidpaon 1.75 ap kot apeintéo opikn avtiotaor, eved Bewpeitar poyvntikd ypoputkn. Otav n
YEVVITPLO AELTOVPYEL €V KEVD KOl TO peVpa deyépoemg tng eivan If = 4 A, 1 Teppotikn Tdomn eivan ion pe tnv
OVOUOOTIKN. XTN GUVEXELD 1] YEVVITPLO. GUVOEETOL GE SIKTVLO GTAOEPNG TAGEMC KAl GCLYVOTNTOG 1N HE TO
OVOUOOTIKA TNG HEYEDM (AmEpo GVOTNU) EVD TO PEDUA SIEYEPCEDG TNG KOL 1] UIYOVIKY] 1OY1G TNG KIVNTHPLOG
unyavig pubuifoviol étol ®oTE v amodidel 6to diktvo gvepyd 1oxd 25 KW kan depyo 1oy0 15 kKVAr. Na
VITOAOYIGTOVV:

o) H avantuocopevn nAekTpopoyvntiky| pom.

B) To pedua dieyépoemg Tng YEVVATPLOG KOL 1] YOVio poTtig O.

v) H péyiom 1oydg ¢ yevviTplog, 0Tov To pevua dleyEpoemc eival 8 A.

Acknon 3
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N2 | @ | > P,
| @
20/400 kV

Z0yyxpovn tprpacikn dumolkn otpofthoyevvrtpio. 20 kV, 300 MVA, 50 Hz cuvdedepévn kat’ actépa £xel
oLYYpovn emay@yikn avtidpaon 1.5 ap Kot opeAntéa opukn avtiotoon, eved Oempeitol LoyvnTikd YPOLLLKY.
Otav 1 yevnpila Aertovpyel ev kKevd Ko 1o pedpa deyépoenc sivar If= 1.5 KA, 1 tepuatikn téon givar ion
LE TNV OVOUOGTIKY. XTI GUVEXELR 1 YEVWNTPLO Guvoéetarl o€ {uY0 LYNANG TACEMG HECH UETACYNUOTIOT
avoymoens tdoemg 20/400 kV, 400 MVA, pe avtidpaon okeddoewg X = 0.1 ap, evd otnv mAevpd g
VYMANG tdoewc petpovton Ve = 410 KV kot £yyvon P2 = 240 MW kot Q2 = 30 MVar. No vtoAoyiotodv:

o) H Ttoyvtnto mepiotpong tov dpouéa.

B) H téon V1 6T00g 0KpOdEKTES KL O GUVIEAEGTNG LGYVOG TNG YEVVITPLOGC.

v) To pedpa dieyépoemg Tng YEVVITPLOG KOL 1 Y@Vio pOTHG.

d) To pedua TG YEVWATPLOG GE TEPITTMGT TPIPUCIKOD BPayukukA®UATOS TOL {uyol poptiov Bempiviog 0Tt
dEV VILAPYOVY LETOPATIKA QUVOLEVE (LOVIUN KATAGTOGT) Kol OgV £XEL TPOAGPEL VO amocLyypovichel.

Acknon 4

Zoyypovn tprpactkn dwdekamoikn punyxovh 380 V, 25 KVA, 50 Hz, cuvdedepévn kat’ aotépa el oOyypovn
emoyoykny avtidpacn 0,866 ap, avnypévr 610 OVOUACTIKG TNG HeyéOT, Kol OUEANTEN OUIKY OVTIGTAON.
Otav 10 peda deyépoemc g eivar If = 3 A n tdon kevod goprtiov gival ion pe TV OVOUAGTIKY.

o) H unyovn cvvdéetar o€ diktvo otabepng Thoemg Kol GUYvOTNTAG 10NG LLE TO. OVOUOGTIKG TG Heyén
("dmepo cvotnua') evd To pevpa deyépoemg g pubuiletal ota 3,45 A kot Kvel avepiotipa amodidoviog
otov d&ova pormn 300 Nm. No vrohoyioBoldv n yovia ponfg J, T0 pedU GTATN KOl O GUVTEAEGTNG 1GYV0G
COS¢.

B) INa pedpa deyépoewg Ir= 3 A va vroroyicBovv 1 Héylotn pomn TOv UTOPEL VA ATOSDCEL 1] UNYOVT GTOV
GEovA NG TOPAUEVOVTAG GE GLYYPOVIGUO LE TO SIKTVO KOl TO aVTIGTOLXO PELLO OTATT).

2nueiwon: Oe®PNOTE TO UOYVNTIKO KOKAOUO TNG GOYXPOVNG UNXOVIAS YPOUUIKO KOl TIC OTMOAELES
TEPIOTPOPTG OUUEANTEES.

Acknon 5

Xoyypovn tprpactkn durodkn yevvitpia 380 V, 15 kVA, 50 Hz, cuvdedepévn kat’ aotépa £xel cOyypovn
emoy@yKn avtiopaon 1,5 au kot opeAntéo oukn avtictaon. H ovouastikny Tiun Tov pebiotog Sleyépoems
elvar 5 A (pedpo dpopéa yio To omoio 1 Téomn KEvoL QopTiov Tov 6T £lval ioN LE TNV OVOUOOTIKY]) Kol TO
LOyVNTIKO KOKA®UO TNG YevvnTplag pmopel va BempnBel ypapukd. H yevvntpla tpopodotel goptio pe
OVOUOOTIKN] TAOT Kol cuyvotnta. Av 10 (optio amoppod evepyd mAekTpiky woxd 5595 W xor €yet
ouvtereoTr] 1oy0o¢ 0,85 emay@ylkd vo, LTOAOYIGTOOV 1) TOYVTNTO TOL OPOUEN TNG YEVVITPLAG, TO PEVUA
SlEYEPOEMG TNG KOL 1) YOVIK pOTNG .

Acknon 6

1 Mz | '™ 3
TevvATplo O_I_@ )
| .

To tp1pacikd cuoTNU NAEKTPIKNG evépyelag SOHZ Tov Xynuatog amotedeitan amd:

o XiOyypovn yevwnrpla otov {uyd 1, ovopaotikng oyxvog 100 MVA, ovouaotikig tdoemg 20 KV, pe
ovyypovn avtidpoon 1.2 o.pL.

e  Metooynpotiot) M/Z, 150 MVA, 20/150 kV pe eroyoywn avtidpacn 15% (avnypévn 610 OVOUAGTIKA
TOV peyénn)
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o  Tpoupun petapopdg 150 kV, pirovg 100 km, pe emaywykn avtidpaon 0,45 Q/km.

o  ®doptio atov {uyo 3, To omoio amoppoPd otabepn evepyod 1oy 80 MW e povadiaio cuvtehest| 10%00G.

Ot opikéc ovTIoTAoel; OAMV TV GTOWEIMV KOl 1 YOPNTIKN ay®YOTNTO NG YPOUUNS Bewpovvtol

apeAntéec. Znrovviol:

a) Edv n tdon tov @optiov Vi givar ion pe v ovopootikn va bIoAoylotel 1 tepuatikny téon Vi Kot n
TOPOYOY 0EPYOV 16YV0G TNG YEVVITPLAS, KAOMS Kol 1] EKATOCTIONN TTMGT TACEMS GTOV UETAGYNLLOTIOTY.

B) Eav n teppatikn tdon Vi g yevvntplag yivel iom Ue TV OVOUOOTIKY], VO, DTOAOYIGTEL 1] TAGT TOV
eoptiov Vs.

v) No voroyiotel 1 HEA dieyépoemg kot n yovia pomng g yevviTplag oty nepintwon (o). Edv to pedpa
dleyépoemg TG yeEVVINTPLOG TOpapévEL oTabepd kol 1o @optio avénbel katd 12,5%, mwoéom depyn
avtiotaduon (oe  Mvar) mpénel va mpootedel oto {uyd 3 dote m tdon Vi vo mopapeivel otnv
OVOUOOTIKY] TLUN.

Acknon 7

Xoyypovn tppactkn dutohkn yevvitpla 380 V, 180 kVA, 50 Hz, cuvdedepévn o aotépa £xEl GOYYpovN

eMOy@YKN ovtidpaon 1,5 ap kot apeAntéo ok avtiotaon. To ovopaotikd pedua dleyépoeme g gival

If =5 A xot 10 poyvntikd g koKAouo Bewpeitoan ypopukd. H yevvinpla covdéetarl oe diktvo otafepng

1a0e®g Kot ovuyvotntag iong He To OvOopaoTikd g peyédn (“dmepo ocdotmua™) Kot Otav to pedpa

dleyépoemg g eivar 7,5 A mapdyet evepyd 1oy0 90 kKW.

o) No oyedlooTel TO S0VUGHOTIKO SLAYPAULE, TNG YEVVATPOG KL VO DVTOAOYIGTEL 1| YoVio pomhg 6 Kot TV
TOPOTAVD AerTovpyio

B) Na vtoloylotovv 1 Ta\TNTO TOL SPOUEN KOt 1) TOPOYOLUEVT AEPYOS 1GYVC.

v) Na vmoroyiotel 1 Ty t0v pedpotog deyépoemg mov e&acpolilel povodiaio cuvtedeoth 600G
Aertovpyiag TG yevvnTplog Kobmg Kot 1 yovio porng & otnv TEPINT®ON QUTY|.

Acknon 8

Xoyypovn Tprpooikn eEamoiikn yevwitplo 100 kVA, 380 V, 50 Hz, cuvdeoporoyiog actépa, £l cOyxpovn
avtidpaon Xs = 1 ap (apydg emoy@ytkn) Kor apueAntéeg andieleg mepliotpoenc. Otav Asttovpyel yopic
eoprio (I.=0) yperaletar pevpa dieyépoemg ls = 2 A yio v Topay®yn OVOUAGTIKNG TAGEWMC.

a) Eav n yevwwnrpa Asttovpyel avedpttn Tpo@odotdvVTaS ®MKO KoTovaAmTh toyvog 60 kKW vmod
OVOUOOTIKY TAOM Kot GuyvOTNTa, VoL VITOA0YIGH0UV 1 PO GTOV AEOVA, TO PEVLN SIEYEPGEMS KO 1) YOVia
pommg.

B) H yevvtpla cuvdéetol og Amelpo OGN (TOV 0TToiov 1) TAGT Kol 1] GUYVOTNTA TAPAUEVOLY GTOOEPEC Kot
ioeg 1e T1g ovopaoTikég TéG). H kivnmipla unyovn avartoccel porn otov dEova ion pe 600 Nm kot to
Gmelpo cvoTNUA amoppoPd 1oyd Ue ocvvieheot] oyvog 0.9 emaymyucd. Na vmoroyisBovv 10 pedua
SEYEPOEMG KO 1) TAPOYOUEVT AEPYOS LOYVG OO TNV YEVVITPLO GTNV TEPITTMOGN VTN.

v) Edv 1 yevwntplo Aettovpyel OTmG GTO TPONYOOUEVO EPAOTNUE VO VITOAOYIoOEl 1 eAdyloTn TR TOL
PEVUOTOG OlEYEPCEMG Y10 TO OTTOL0 1] YEVVITPLO TOPOUEVEL GE GUYYPOVIGLO.

Aowméc Aoknoelg:  [apadesiypoto ceridov 238 kot 241. Acxnoelg 8.1 wg 8.13 and 10 Pipirio
“Ewcayoyn ota ZHE”

Tyoia yio T Xoyypovec Mnyovéc:

1. IIpocé€te o611 t0 pedpa O1€yepong eivar cvveyég (DC) kar avdhoyo Tov HETPOL TNG TAGTG
déyepong copupmva pe tn oxéon (8.12).

2. Opotdtnreg Kot SpopPEG OVUGUUTIKOV SOYPOUUATOV oTNV TEPITTOOT Asttovpyiag yevwntplog &ite
YOPNTIKNG, EITE EMAYMYIKNG POPTIONG KOl KVNTNPO EITE YOPNTIKNG, €ite emaymywng eoptiong. Idwaitepn
TPOoGoyN Yo ywvia pomng ton pe 90°.

3. Ze mepintmon mov o {uydc otabepng tdong dev elval ot aKpPOdEKTEG TNG YEVVIATPLAG, OAAG KOO0 GAAO
onueio tov dktHov (dmerpog Luydc), TOTE O TPOYUATOTOMGETE TNV KUKAMUATIKY avAALGT TV GeEAdwV 237
®¢ 238 mepthapuPavovTog Tig Pyadikég avTIoTACELS LEYPL TO oneio oTabepng Tdong.

4. Xmv mepintoon Aertovpyiog YEVVITPLOG, 1| NAEKTPOLXYVNTIKY] (ECMTEPIKN) POMN 1GOVTOL LE TN UNYOVIKY|
pomn pHeiov TN Pomn UNYOVIK®OV OTOAELDV, EVO GTIV TEPIMTMOT AEITOVPYING KIVNTAPO 1) NAEKTPOLOYVITIKY|
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POT 10OVTOL LE TN MHNYOVIKA POMHN GLV TN POTN HNYOVIKOV OTOAEWDV. XNUEOVOVUE OTL M
NAEKTPOLOYVITIKY pOTY| 1] 100G Agttovpyiog Tng Unyoving Hropet va Staépet amd T avTiGTOL(0 OVOLIGTIKA
HEeY£OM, TOL AVAYPAPOVTOL GTNV TIVOKIOO TOV KOTACKEVAGTH Kol cuviBmg divovtal Katd ToV Tpoodloplopod
™m¢ (my. M ékppaon «otpofrroyevvitpia 20 KV, 300 MVA, 50 Hz cuvdedepévn kat’ actépoy mpocdiopilet
T OVOLLOOTIKG TG peyéln kot oL TV Téon, 1oy0 KAT. Katd 1 Asttovpyio TG).

5. Av n pnyovn eivon ocovvdedepévn Katd tpiywvo, Ba v emADGOLUE, 0QOD HETOTPEYOLUE TIC TLLES
LLYOOIK@V OVTIGTAGEWDY GE 1000VVAUES KATH OGTEPQL.

6. H teppotikn tdon tov 6141 €V KEVD (G€ OVOLOGTIKT TayOTNTa) givan iom pe tnv tdon diéyepong.

Keoarowo 9: Mnyovéc Erayoync

Aocknon 1

Tprpacikdg €EATOAKOC AGVYYPOVOC KIVNTNAPOAS TLAYUEVOL JSpOUEN, GLVOEGLOAOYIOG OOTEPO €Yl TO
TOPOKATO GTOLXEID IGOSVVAUOV KUKADUATOG (OVIYLEVO, GTO GTATN OvE @don):

I’1=I’2=0,SQ X1=X2=2Q Xo —> ©
O xwnmpoag cvvdéetarl oe TPLPactkd diktvo otabepng tdoswg 380 V, 50 Hz kot kel avepiomipa pe
tayvnTa 950 TAA evd ot ammAeteg mepioTpoPnig iva 400 W.
ZnTohVToL VO DVTTOAOYIGTOVV:
o) H pom mov aokel 0 avepioTpag Kot 1] GLYVOTNTO TOV PEVUATOV TOL dPOpEn
B) H pomn avatpomng Kot n oAicOnon péyiomg pomng,.
v) H avtictoon nmov mpénetl va cuvdebel oto dpopéa (T avnypévn oto 6TdIn), AGTE 0 KIVNTHPOS Vo KIvel
TOV OVEMIOTAPO oty idto ToydtnTa 6tav cuvdesporoyndel kotd tpiyovo (Bewmpnote to ctoyeio. Tov
1GOOLVALOV KUKAMUOTOG AUETAPANTCL).

Aoknon 2

Tprpacikds, teTpamorkoc kvnmpag emaywyng 10 HP, 380 V, 50 Hz, cuvdecpoloyiag actépa €xet Tic e&Ng
TOPOUETPOVS IGOIVVALOV KUKADUATOG:
n=0 rn=04Q X1=%X2=0,6 Q2 Xe =20 Q
O1 anmAeteg meproTpoeng etvar 900 W. O kivntpag Tpo@odoteitat pe TV OVOLLAGTIKY| TAOT).
Zntovviat:
o) H ecwotepikn pomn ekKivicewg,.
B) H taydtta nepiotpo@ng, oIV Omoia 1) ECMTEPIKT POTH TOL KvNTHPA YIVETOL 101 LE TN POTTY| EKKIVICEWG,.
v) O Bobpods amoddoemg Tov KvnTNpa TNV TopaTdve KOTAoTOo AELTOVPYIaG.

Aoxnon 3

TetpamoAikog acvyypovog Tpipootkoc kvntiypoag 8 HP, 380V, 50 Hz toiryuévov dpopéa cuvoesuoroyiog
0oTEPO EYEL TO, TOPUKATO GTOLXEID TOV 1GOGVVALOL KUKADUOTOG AVE OACT) OV YUEVO GTO OTATT:

r1=r2=0,75 Q X1:X2=2,5 Q Xp—>0
ZntohvTal, ayvodvTog TIG AMMAEIEG TEPIOTPOPNG
a) To pevpa, 0 GLVTEAESTNG 1GYVOG KOl 1] POTY| KATA TNV EKKivion.
B) O kivnpag Tpdkettar va, Kivioel aveptotnpa otig 1400 TAA, o omoiog oy ToyhTNTA CLTH ATOPPOPA
oy 4 HP. Na vroloyiotel  Tipn g e£®TEPIKNG avTioTAONG 0V PAGT TOL TPETEL Vo, cLVOEDEL GTO dpopéa
OTAV 0 KWNTNPOG TPOPOJOTEITAL UE OVOUOOTIKN TOOT (OCTE O OVEUIOTNPOG VO TEPICTPEPETOL LE TNV
emBopunty TayHTNTO.
v) H i g 1dong tpopodociog Tov Kivntipo, HE TNV omoin eMTuyXaveTal 1| Tpoavapepbeica Aeitovpyia
YOPiG TPoSHN KN EEOTEPIKDY OVIIGTAGE®V.

Aoknon 4
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TetpamoAkog acOyypovog Tpipacikos kivnmpeag 60 HP, 380V, 50 Hz, supoavilel anmdAeiec mepiotpoeng 800
W kot @épet d10KkOmTN EKKIVICEDS AGTEPA-TPLY®VOL. Ta GToryEin TOL 1GOSLVALOL KUKADUATOS avd Gdon
OVOPEPOLEVO, GTO GTATY| TAPAUEVOLV 1010, G GUVOECUOAOYIN OGTEPO KOl TPIYDVOL KOl EIva:

l'1:0,5 Q I’QZO,Z Q X1=X>=1.5 Q Xp—>00
O KvNTMPOg TPOPOSOTEITAL LIE TNV OVOLOGTIKY TOV TAoN. Na vTtoloyiotovv:
o) To pedua, 0 GLVTEAEGTNG 1oYVOG Kal 1] port| ekkivnong (cuvdesoAoyia acTépa).
B) H amoddopevn pnyavikn 1ox0¢, 1 To0TNTO TOL OPOUEN KOl 1] GLYVOTNTA TOV PEVUATOV TOL dpopéa OTav
0 Kiyntpog Asttovpyet pe odicOnomn 2% (cvvdespoloyia Tprycdvov).
v) H pomi avotpomng Kot 1) ToydTnTo LEYIGTNG POTNG Y10 GUVOEGHOAOYIEC OOTEPD KOl TPIYDVO.

Aocknon 5

AoaxToMo@OPOG TPLPACIKOG TETPATOAIKOG Kivntipag emaymyng 20 HP, 380 V, 50 Hz, ce cuvdecpoloyia
acTépa Exel Ta NG oTolyein 160SVVALOL KUKADUATOG ava (Aot (0VYLEVE GTO GTATY):

rn=03Q, rn=0,1Q, x1=x2=1,2Q, X, > ©

O Kvnmpag cvvdéetar oe HikTLO GTABEPT|G TACEMS 1ONG LLE TNV OVOUAGTIKT TOV. ZnTtodvIat:

o) To pebpo oTo TOAYHO TOV GTATN, O GLVTEAESTNG 10YVOG KOl 1] ECMTEPIKT] NAEKTPOLOYVITIKT] POTY| OV
aVTIGTOLYOVV G AglTovpyia pe oAioOnon 2,5 %, kabdg Kot 1 cuYVOTNTA TV PELUATMOV TOV OPOUEQ.

B) H tiun tov pedpatog Kot Tov GLVIEAEGTN 10YV0G KOTA TNV EKKIvNo).

v) H pomn avatponng (L€yiotn pomn) kabdg kot 1 T g avd edon eEmtepikng avtiotaong (avnypévn 6to
oTAT) TTOL TPEMEL VO TPOaTEDEL GTOV dPOUEN DGTE 1) POTT EKKIVICEMG V. EIVaL {0 LLE TNV PO VOTPOTNC.

Aoknon 6

Z0yypovn tprpociky tetpamotkn yevwitpla 380 V, 50 KVA, 50 Hz, cuvdedepévn kat’ aotépa. £xetl cOyypovn

emoy@yky avtidpaon 1,5 ap ko apeintéo opkn oavtiotaon. H yevwnitpio ovvdéetar pe eEamoiikod

actHyypovo Tprpactkd kwntipa 35 HP, 380V, 50 Hz, cvvdecporoynuévo oe aotépa pe o akOAoLOa

OTOELO 1GOSVVAIOL KUKADUOTOG avE PAGT avopEPOUEVO GTO GTAUTN:

ri=0.15 Q, r>=0.06 Q, X1=X2, Xp—>©

o) H yevwitplo tpo@odotel Tov Kivnthpa. e OVOUOGTIKNY TAoT Kol cuyvotnTa. Av 1o pebua otdn sivon 50 A
KOl 0 KWNTAPOS amoppo@d evepyd niektpikn oyd 25 KW va vrodoylotel n todtnTa Tov dpopéa g
yvevvtplag, 1 HEA kou n yovia pomnrg 6 tng yevviTplag.

B) Na vroroyliotodv 1 ToyOTNTO TOL SPOUEN KoL 1) GLYVOTNTO TOV PEVUATOV TOV OPOWED TOV KIVNTNHPO
EMOYOYNG (Y10l TN AELITOVPYIKY| KATAGTOOT] TOV EPMOTNUATOG Q).

v) T 1o dedopéva tov ep@TANOTOS (0) Vo VTOAOYIOTEL 1) YOPNTIKOTNTO GLOTOWING TLKVOTOV
oLvoEGUOAOYNUEVNC KaTd Tpiywvo 1 omoia e€aoc@aiilel povadioio cLVTEAEST 1GYD0G Y10, OVOLOOTIKY|
Taomn TpoPodociag Tov Kivnmpa kabdg kot 1 avtictoyn Twn ¢ HEA g yevvntpiac.

Aoknon 7

E&amoluc pnyovn enaywyng daktvAtoedopov dpopéa 100 HP, 380V, 50 Hz, cuvdeopoloyiag tprydvov,
oULVOEETOL G OlKTVLO GTabEPTG TACEMG Kol GLYVOTNTOG {0MG e TO. OVOUOOTIKG TNng HEYEDN Kot eppavilel
anmAeleg mepiotpopng 500 W. Ta otoygion T0v 1600VVAUOD KUKADUOTOC TNG YO TNV TPOOVAPEPOUEV
ocuvdeopoAroyio avnypéva oto otdtn givol:

rn=0,2 Q r,=0,1 Q X1=X2=0,8 Q Xo—>0

o) H punyovn kwvel éhactpo otabeprig pomng (Un UETOPOAAOUEVNG He TNV TAXDTNTA). AV 1] TOYOTNTO TOV
dpopéa givarl 980 ZAA va vroroyicBoldv To pedua YPOUUNG, 1) TaXOTNTA TEPICTPOPTS TOV TESGIOV TOL dPOUEN
KOl 1] GUYVOTNTO TOV PEVUAT®V TOL SPOLLEQ.

B) No vwoAoyioBohv 1 UNYavikn pomn Tov GoPTiov KATA TN AEITOLPYIKY KOTAGTAGT TOV EPWTALATOS (0r),
KoOdc ka1 M EAAYIOTN T avTioTaong Tov Tpémel vo cuvoebel oe KaBe @dom Tov dpouéa yio va yiver M
pomn ekkivnong iomn e v mapamdve pomn (N T TG avTictaong vo doBel avnypévn oto otdrn).
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v) Otav n unyovn Aettovpyet @g yevviTpla, va VToAoyIo0el 11 LEYIGTN NAEKTPOIAYVITIKY POTH TOV Uopel
va ovarTtOEEL KoL 1] avTioTOLYT ToYVTITO TOL dPOUEQ.

Aocknon 8

Oxtomolkog acvyypovos Tpipactkoc kivntypog 30 HP, 380V, 50 Hz, cuvdeoporoyiog aotépa, sppovifel
anmAeleg teptotpong 250 W. Ta ctoryeio Tov 1603VVALOD KUKADUOTOG 0VEL (pACT] AVOPEPOUEVE GTO GTATN
elvat:

ri~0Q r,=0.2 Q X1=X=1.5 Q Xo=20 Q

O Kvnmpag TpoPodoteital 0md dIKTLO OVOUACTIKNG TAGTC Kot GLYVOTNTOC. No VTOAOYIGTOVV:

o) H amodidopevn unyovikn 1oydg, Kot 1 cuyvoTTo TOV PELUATMOV TOL OPOopEN OTAV O KIVITHPOG AELTOVPYEl
pe TayvumTo 725 TAA.

B) O Babuog amoddcGeme TOL KIVITHPO, GTIV TAPOTAV® AELTOVPYI.

v) O xwvnmpag Aertovpyel Gov yevvntplo. cuvdedepuévn oto idto diktvo. oo givar n péylotn pomf mov
pumopel vo avamTuEel 1 KvnTpe. PNYovy] o€ HOVIU KOTAGTOGT AEToupyiog Kol Tolo 1) aviicTouyn
ToyOTNTO TOL dPOUEDL;

Aoxnon 9

Tprpacikdg S1morKOg KIvTPOG ETaY®YNS TVAMYEVOD dpouéa 12 HP, 380V, 50 Hz, cuvdecpoloynuévog o
0oTEPQ EYEL TO, AKOAOVOA GTOLYEIN IGOSVVALOD KUKAMUATOS OVE PACT] OVAPEPOUEVO GTO GTATY:

rh=0,15Q r=0.25Q X1=X=1.5Q Xo—> 00

Ov onoAeleg meplotpoenc ivor opeAntéec. O kvnmpoag TPOoEOSOTEITOL 0md OIKTVO HE OVOUOGCTIKA

ocvyvotta. Znrodvrar:

o) H péyot pomn mov pmopel va avamtdel o kivntipog otav 1 tdon tpoodociog sivor ion pe v
OVOUOOTIKT KOOMDE Kot 1 GUYvOTNTA TOV PELUATMV TOV OPOUEN, GTNV TEPITTMOGCT QVTH.

B) Av o xivnmpag Kvel Taviddpopo otabepng pomng 25 Nm va vtoAoyletody TaydTNTo TEPIGTPOPNS TOV
Opopéa Kot 0 GUVTELESTNG 10%00G (COSP)

v) I'a 10 poptio tov epaTipaTog B) va eEetactel av o Kivntipag Uropel va EEKIVIGEL Kol VoL VITOAOYIGTEL TO
peda TOL amoppoPd KoTd TNV ekkivnor| tov. [lpoteivate TpOTOVG TEPLOPIGHOD TOV PEVLLOTOG AVTOV.

Aowtéc Aoknoerg:  Ilapadeiypata cedidov 263, 271, 272, ko 274. Aoxnoelg 9.1 og 9.12 and to
Biprio "Elcaymyn ota ZHE".

Tyoha yia Tic Mnyovéic Ernayoync:

1. [Ipocé€te TOV OPIGUO TNG UNYXOVIKNAC TAYVTNTAC, TNG OAIGONONG KOl TOV AOWITOV TAXLTATOV —
oyéoelg (9.1) og (9.5).

2. MeletoTe T 1603VVON KUKAMUOTO GTATY Kol OPOHEN Kol TapaTNPEIoTE OTL Ol TACELS KOl TO PEVUATO
TOV Spouén Exovy GuYVOTNTA TN cLYVOTNTA TOL dikTvoL f emti TV oAicOnon s, dniadn sf.

3. Ta KUKAGUATO TOV KIVNTHPO EXAYOYNC EXOVV JIAPOPEG HOPPES: OTAOTOMUEVT] MG TTPOG TNV MUIKA
ayoyioémra (oyxnuae 9.6), amhomomuévn ®G TPOG TNV MK Ay®YILOTNTO oAAd pe ypnom Besmpnipotog
Thevenin (oyfua 9.7). H tekevtaio cuvnBog pnoIUOTOLEITOL OTIS 0OKNGEIS COUPOVO, LE TNV AVAALGT TNG
TOPAYPAPOL 9.5.

4. EgyoploTe TIG EVVOLEG: UNYOVIKES OTDOAEIEG, ATMAEIEG YOAKOD dPOUEN, OTMAELES YOAKOD GTATY], GUVOAMKEG
OTMAELESG YOAKOV, GUVOMKEG OMTAOAEIEG UNYOVIG -LECH TMV OTOI®V TPOGO0PILETAL KAl 1] ATOSOCT TNG.

5. Mégletmote ™V KapumdAn pomng-oAicOnong e unyevig (oyiuota 9.8 kot 9.10) wg wpog TN Aettovpyio
Kvntnpo, mEomMg kot yevvitplag pe 0<s<1, 1<s, s<0 avtictouya.

6. IlpooBnkn avtiotoong oto dpopéa aeNVEL OUETAPANTN TN UEYIOTN POTTY], dAAd av&dvel tnv olicOnom
UEYIGTNG POTNG TNG UNYXOVIS. XPNOLUOTOLEITOL YEVIKE OTOV EMBVUOVUE HEYOAES POTTEG KO YOUNAL pedpaTO
KOTA TNV €KKivnon.

7. Ioybovv ta oyoAo 4 Kot 5 TOV 0CKAGEMV TOL TPONYOVUEVOD KEPAAAIOV.
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Keoalaro 10: Merétn Poov DopTiov

Aoxknon 1

O

2 M2 4
CO——@ -
js

70 LOVOYPOUUIKO SIOYPOUIO GCUGTAIOTOG NAEKTRIKNG EVEPYELNG TOV OYNLLOTOC:

Tevvitpa I'1: 30 MVA, 13,8 KV

Ievvitpa Iz : 20 MVA, 13,8 KV

Metaoynuatiotig MX1 : 40 MVA, 13,8/138KV, Xwm =10%

Metaoynuatiotic MX2 : 30 MVA, 14,5/138KV, Xuw = 9%

Tpoppn petagopdg 3-4, 3-5 ka1 4-5: Zza =] 200 Q Zs=] 40Q Zis=] 40Q

Znrobdvrat:

o) No oyedotel 10 ol HOVOQUGIKO 1600UVOU0 KOKA®UO TOL cvotnuatog. Q¢ Pacikd peyédn va
BewpnBovv : eviaia 1oydg 30 MVA kot facikn Tdomn oty TAevpd vynAng téong 138 KV.

B) No vroloyicete Tov Tivaka Oy®@YLOTHTOV TOL SIKTVOV.

v) Oewpnote OTL OL YEVVITPLEG AEITOVPYOVV LE TNV OVOLOGTIKY TOVE TAoM Kot 0Tt 1) yevvnTpla 2 mopdyetl 20
MW. H yevvitpio I'1 Oswpeitan {uyog toddvioonc. Ta poptio Tov cuotiuatog sivar:
Soa=5MW +j4 MVAR  Sps =25 MW +j 20 MVAR
Na KataotpmBoiv ot pryadikég eElomaelg pong poptiov.

d) Na exteleoei pia emavainyn g uebddov Gauss-Seidel.

€) Mg Bdon T0 amoTeAéCHOTO TAGEDY TOL EPOTAATOS B VO VTOAOYIGETE TIG POEG EVEPYOD Kol AEPYOV 1GYVOG
GTOVG LETAGYNUOTIOTEG KOl YPOUUES LETOPOPAS TOV GUGTIILOTOG.

o71) [ow 1 dropopd avdpesa otn pon 4-5 kai 5-4; Toleg etvar o1 amdAELEG TNG Ypapu g 4-5;

SDS
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Aoknon 2

ri I2
1 4
M/Z1 M/E 2

T —O =

M/Z 3
03 o7

I"a 1o diktvo Tov oynuaTog divovron:

Metaoynpotiotés: M/Z 1: 100 MVA, 21/150 kV, X=8%, R=0
M/X 2: 350 MVA, 15/150 kV, X=14%, R=0
M/Z 3: 75 MVA, 150/20 kV, X=15%, R=0

I'poppég petapopag 150 kV:  2-3 R=0 X=225Q
2-5 R=13 QX =53 Q
5-6 R=6,5 Q X=26,5Q

3-6 R=13 QX =53 Q
Tevwntpieg: T'l: 21 kV, 100 MVA, V1 = 22,05 kV
I'2: 15kV, 350 MVA, V4 =16 kV, P =100 MW
Doptia: D3: 80 MW, 20 Mvar
D7: tpeig ovvheteg avtiotdoelg Z=24 Q, cvvdedepéveg Kotd Tpiyovo, pe X.1. 0,8 emaywyiko.

Zntovviat:

o) To avé povéda pHovoeastkd 160d0Vap0 KOKAMN TOV GUOTHHATOG o€ Baon oyvog 100 MVA.
B) Na oynuatiotel 0 Tvokog 0y@yyoTHT®V TOV GUGTHILOTOG.

v) Na yopaktnpiotei o tOmog kdbe {uyol yia 1o TpdfAnua pong poptiov.

Aoxnon 3

10 ovotNUa TPLOV {UYDV TOL GYAIATOS Ol YPUUUES LETOPOPAS DempoivTal Ympic OTMAELEG KOl Ol EYKAPGIEG
ayOYLOTNTEG QApELOVVTAL.

ri

Q Pci=1 ap r2

3
. —— B
PL+jQL I T °°

O1 emayYIKéG avTIOPAGELS TV YPOUU®V o€ Bdor toyvog 100 MW eivau:
Tpoppn 1-2 : X =0.12 ap
Tpoppn 1-3 : X =0.14 ap
Ipoppn 2-3 : X =0.10 ap
evd 0 TUKVOTNG 6to Quyod 3 €xel ayoyuotta Bc=0.6 ap. H yevwntpia I'l mopdysr 100 MW. Zntobdvrat:
o) No yapaxtmpiotel o Tomog towv {uydv yio 1o TpofAnua pong poptiov.
B) No KataoKevaoTel 0 TvVaKog y®YLLOTHT®Y TOL GUGTHHUOTOC.
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) Av givan V, =1.0220.77%ap, V, =1.0420° ap kot Vs =1.00.£ —6.16° oy, va: VTOAOYIGTOOV 1) £VEPYOG Kot 1)
Gepyog 160G Tov Poptiov PL+jQL ko 1 gvepyog mapaywmyn g yevvitplag 2.

Aocknon 4
Fpappég M/Z 200 MVA
FevwATpia M/ 150 MVA HETagopas 150/20 kv
120 MVA 15/150 kv 150 KV x=10%
14.5 kV x=15% 50 km

2 3 (O]

Y10 oOoTNHO NAEKTPIKNG EVEPYELNG TOV XYNUOTOC Ol YPappés petagopdg 150 KV - éxovv unikog 100 km,
apEANTEQ EYKAPOL0. ay@yoTTo, oK aviiotaon 0.045 Q/km xar avtidpaon 0.27 Q/km. Ouv &bo
LETACYNUOTIGTEG £YOVV OUEANTEN MUKT AVTICTACT) KO 1) AvTIOPAGT] TOVG TOV avVAYPAPETAL GTO ZyNUa gival
OVIYLEVT OTO OVOUOOTIKG LEYEON TV avTioToy®v petacynuatiotdv. To chotnpa tpopodotel dvo poptia:
®optio Luyov 3: 50 MVA, ne cuvtereotn| woyvoc 0.8 emaymyuco

®optio {uyov 4: Doptio amotelovpevo amd Tpeig ioeg aviiotdoelg Z= 24 +j12 Q ocuvvdedepéveg  katd
Tpiywvo

Zntovviat:

o) To povopacikd 16060vapo KOKAou te OAa ta ueyédn avnyuéva og Baon wyvog 100 MVA. H Bootkn
TAOT OTN TAELPA TOV YPOUUDV HETAPOPAS Vo Anebel ion pe 150 KV.

B) Noa oynuoaticbet o wivakog ayoyOTTOV TOV GUGTILOTOC.

v) Na ypoaeodv ot e€lcioelg Tov 16olvuyiov evepyol Kot aépyov 1oyvog oto Luyo 3.

Reens 300 MVA 300 MVA
20/150 KV 80 km 150/20 kV
60 km
300 MVA 1 9 190 km
20 kV 3 4
5
300 MVA
150/15 kV
6
P,Q

3170 oVOTNUO NAEKTPIKNG EVEPYEWNG TOV ZYNUOTOG Ol YPappee puetagopds 150 kV éyovv aueintéo ouikn
aVTIoTOON KOl €YKAPCIO ay®YLOTNTA, Ve M avtidpacn tovg givor 0.3 (Vkm. OLot o1 PETOOYNUOTIOTESG
EYOUV OUEANTEN OUIKT avTioTaon Kot avTidpaon okeddoemg 0.15 ap (avnyuévn ota Pacucd Tovg peyeom).
ZnTouviaL:

a) To povopaoikd 16odHVopo KOKA®UA e Oha To peyédn avnyuéva o Paon oxdog 100MVA. (H Bacwkn
Taom otV TAEVPA TNG YeEVVITPLOG va Anedel ion ue 20 kV).

B) No oynuatiotel 0 Tivakog oy@yyLoTiTOV TOU GUGTILLOTOG.

v) Na ypa@povv ot eElomaelg Tov 1ooluyiov evepyod Kot a€pyov 1oyvog yio to {uyo 2.
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d) Eav givan V2 = 1545 kV £ 5°, V3 =150 kV £ 0°, Vs = 1455 kV £ -5° vo, vrohoyiotodv ot poég
EVEPYOD Kal 0EPYOL 1GYVOC OTN YPOUUT 2-3.

Aocknon 6

evvATpIa
Pc=60 MW
V1=20 kV

Q Armeipo SHE

M/2 60 MVA 4 V=150 kV

20/150 kv
X=10% M2-4, X=22,5Q

Mz-3, X=450Q

T,

0] P =150 MW
Q =100 MVar

Ms.4, X=22,5Q

Y70 GUGTNUO NAEKTPIKNG EVEPYELNG TOV ZyNHaTog 1 YevviTpla ato {uyod 1 mapdyet 60 MW, o {uyog 4 etvan
oLVOESEEVOG € Eval peyalo e&wteptkd ovotnua pe otadepn tdon V=150 KV, o1 Tpelg ypappés HeTapopig
150 kV 2-3, 2-4 ka1 3-4 £xovv apueAnTEN OUIKT OVTIOTOOT KOl EYKAPGLO, Oy@YLLOTNTA Kot avTidpaor 45Q,
22,5Q ka1 22,5Q avtictoyyo. O petacynuatioting M/Z éxet apeintéo ouikn avtiotaoT kot 1 avtidpacn Tov,
OV OVOYPAPETAL OTO ZyYNLa, Evar avnypévn 6Ta ovouaoTiKA Tov peyeédn. To cvotnua tpogodotel Eva
@oprtio oto Luyod 3 pe P=150 MW ko1 Q=100 MVar. Zntovvro:

a) To povopaoikd 1605VVapo KOKA®MUO G oV, Lovada (OipL) TIES, pe OAa Ta LeYEDT avnyuéva o Baon
oy00o¢ 100 MVA kat Boocikr| Tdon 6t TAELPE TOV YPOUU®OY HETopopas ion pe 150 kV.

B) No oynuatioTel 0 TVOKOG y@YIOTHTOV TOL GUGTHIOTOG KOl VO YAPOKTNPIOTEL 0 TOTOG KABe Luyou Yo
T0 TPOPANUL POTS POPTiOv.

Y) Aveivan V, =1,00£3,983%ap, V,, =0,9820,476% o, V5 =0,9152-6,16° ap, V, =1,0020° ap, va
vroAoYyiotel 1 depyog woyvg (o MVar) mov mapdyel | yevvitpla I'l Ko ) evepyodg kot depyog 1oybg (o€
MW, MVar) nov napdyet 1o anepo XHE.

0) H HEA deyépoewg kar n yovia portig g yevvirpuog I'l. H ooyypovn avtidpaon tng yevviTplog givan
8Q) kot 1 OUIKN TNG OVTIoTOON apEANTEQ.

Aoxnon 7

2T0 TOPAKAT® TPIPOOIKO 6iKTLO piog Propnyovikig povadag, 1 omoia tpo@odoteitol and ansipo dikTvo,
divovtat:

Ipapun 1 : 20kV,R=0,1Q, X=0,4Q

I'poppéc 2, 3 : 20kV,R=0,2Q,X=0,8Q
Metaoynuotiotég 1, 2: 25 MVA, 150 kV / 20 kV, R=0, X=10%

Tevvhtpla Brounyaviog : 20 kV, 25 MVA, 50Hz

®oprtio 4 : 10 MVA, cvuvteheotng toyvog 0,8 emaymykog
®optio OS5 : 40 MVA, ocvvteAdeotng toyvog 0,8 emaymyukog

Yvotoyio Tokvotdv ((uydg 2) @ depyog mopayouevn toyvg 5 MVar, yio tdon akpodektav 20 KV
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M/Z1 M/X 2
Al A2
I'p. 1
2
A3 ‘ A4
I'p.2 I'p.3 —
4 —_ 5 1
D4 o5
v v

Znrobdvrat:

o) H yopnrikotnta kabe mokvet, edv ypnooroinfovv 3 18101 TukvemTég GLVOEIEUEVOL GE AOTEPTL.

B) To povopacikd 160d0VaI0 KUKA®UN GE ava novada (o) TIHEG ue OAOLG Tovg olakomteg Al, A2, A3,
A4 Kleiotovg, OAa ta peyédn avnyuéva oe Paon oyxvog 100 MVA kot Pactkr tdon ot mALLPE TV
ypapumv ion pe 20 kV.

v) Na yapoktnpiotei o tomog kdbe Loyod Yo to TpdPAnue. pong eoptiov, Aaupdavovioag vroyn OtL i
yevwntpla ¢ Prounyaviag mapdayet 10 MW vrd taon 22 kV, 1 tdon oto {uyd 3 —amepo diktvo- givar
150 kV ka1 o1 mokvetég Bempovvtot ototyeio otabepnc aymyuoTnTag,

d) Na ypagei 0 TivoKag ayOyOTTOV TOV SIKTDOL AyVOMVTOS TIG MMKEG OVIIGTAGEIC TOV YPUUU®OV KoL
Oe@pOVTOC TOVG TUKVOTEG MG OTOOEPEC AYOYIUOTNTES.

€) Na ypapovv ot piyadikég eElomaelg Tov 1olvyiov 1oybog oto {uyo 2.

o1) Oempnote Ot ot dakomteg Al, A2, A3, A4 givan avoiktol dote 1 yevvitpla TG Propnyaviog va
TpoPodotel udvo 1o eoptio 4. No vroAoyiotei 1 tdon oto Luyo 4 o a.u. kou o€ KV, av i 1don otovg
akpodEKTEG TG YevviTplag givor 20,4 KV. (Enu. 01 OIKEG AVTICTAGELG TOV YPUUUOY Vo ANeOoDY vdyn).

Aocknon 8
Xoyypovy Tevvipio
V4=21 kV 4
A”i 1po Xbotua Meracynuotiotic
@ Vi=150 kV 150/20 KV, 200 MVA
X=12 %
1 =T I'pouun Metopopds I'popun Metapopag s
100 km, X=0.45 Q/km 50 km, X=0.45 Q/km
2
. l Doprio
Ivkvoteg —— Py=200 MW
Zvvdeopoloyiog A 0s¢=0.8 emay.

Aivetar T0 TPIPACIKO cVoTNUA NAEKTPIKNG evépyelng S0 Hz tov oynuatog, to omoio tpogodoteital amd
amepo ovotnua tdong Vi=150 kV kot amd coyypovn yevvitpia, 1 omoia mapdyet woyd 120 MW vrd tdon
akpodektmv 21 kV. Ztov Quyd 2 sivarl eykateotnuévn ovoTolyios TPUOV TUKVOTOV GE GLVOEGUOAOYIN
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TPLY®VOL, oV Ttapdyet 1oyd Q=60 MVAr dtav 1 tdon tov Luyov givol ion pe tnv ovouaoTikn. Apeieiton n

OUKY] OVTIGTAGT KOl 1] EYKAPCLO AYOYILOTNTO TOV YPUUU®V, KOODS Kol Ol OTOAELES TOV UETAGYNLOTIOTY.

Zntouviat:

o) H tyun og Q g avtidopoaong okeddoemG TOV UETAGYNUATIOT], OVIYHEVT] OTIV TAELPE VYNANG KOl TV
TAELPE YOUNANG TACEMG.

B) H yopntkdra kébe mukvoti g eykatesmuévng otov {uyd 2 cuototyiag.

v) To povopacikd 16030UVOU0 KOKA®UO GE ovEd povada (o.p.) TéS, e Oha ta peyédn avnyuéva oe Bdaon
oy0og 100 MVA kat tdoewg 150 KV oty mlevpd TV YPOUU®OY HETOQOPEC.

0) Na vmoAoyiotel 0 Tivakag ay®YILOTHTOV TOV SIKTHOL KOl VO YOPAKTNPLOTEL 0 TOTOG TV LuydV.

€) H 1oy0¢ Qc g cvotoyiog tov mukvatov puduiletar dote 1 tdon tov {uyod 2 va. givar ion pe 150 KV. Na
VTOAOYIGTEL GE QT TNV TEPITTOON 1) EVEPYOG 10YDS OV TOPEYETAL OO TO AMEPO GVOTNUA, Ol YOVIEG
TOV TacenV TV YV 2 kot 4, Kobmg kat 1 16}0¢ Q¢ TV TUKVOTOV.

Aoknon 9

[Mo 10 Tp1pacIKd 3IKTLO TOV GYNUATOG divovTaL:

Xoyypovn yevvitpuo Iy 6 kV, 50 MVA, 50Hz
Mertoaoynuotiotg M/Zs 50 MVA, 6 kV/20kV,R=0,X=10%
Ipoppn petagopig I'Mos 20kV,R=0Q,X=2Q
®optio O3 25 MV A, cvvteheotn|g woyvog 0,8 emaymyucog
r1 Zntovvrat:
a) Edv oto {uyd 3 mpocbécovpe mopdiinia pe
1 TO QOpTio M. ovoTtolyia TPV  idlmv
M/E 1 TUKVOTOV GUVOESEUEVAOV KOTA TPIYdVO MOTE
- 0 OLVTEAEGTNG 10YVOG TOL (POpPTiov Vo, Yivel
2 3 fcog pe M povada, vo vmoloylotel M
’ T XOPNTIKOTNTO KAOE TUKVAOTY.

B) No oyedactel T0 LOVOPOGIKO 1G0OUVOUO KOKAMUO GE ave Hovdda (o.p.) Tiuég, pe Pfootkd peyédn to
OVOLLOOTIKG GTOoLyEln TNG YEVVITPLOG,

v) Na ypapovv ot pryadikés e€lomoelg tov 1woluyiov 1oybog oto {uyod 3, Bepdviag TOVG TUKVOTEG MG
oToreio oTabepnc oy yudTTaC.

d) No vmoAoyiotel n taon oto Quyd 3 oe KV, av 1 1Gon o6T00¢ GKPOSEKTEG TG YEVWNTPLOG £lvan 1
OVOLLOGTIKN.

€) Av 1 obOyypovn Tprpacikn yevvitpla ['1 £xel cuyypovn emayoykn avtidpaon 1,8 a.u. Kot opeAnTén ®UK
avTioTOoN, VO, VTOAOYIGTEL 1| TAON OlEYEPGEMC KOl 1] YOVIOL POTTNG TNG YEVWNTPWG, LE TO GTOLYEIN TOV
epOTATOC (J).

Aoxknon 10

210 cVGTNUA NAEKTPIKNG EVEPYELNG TOV ZYNUATOG:

e H ovyypovn yevvntpla oto {uyo 1, ovopaotikng woyvog 100 MVA, mapdyel 100 Per= 80 MW vrd tdon
V1=1575kV.

o O Quydg 2 ovvdéetar og va pueydro eEmtepikd ocvotnua ue otabepn taon V2=400 kV.

O tpetg ypoauués petapopdg 4-5, 3-4 kot 3-5 éxovv unkm 80 km, 50 km ot 50 km ovtictoyyo, aueintéa
EYKAPoLo ay®YIUOTNTO, OQUEAT|TEN OMIKT] AVTIOTOG, Kot ETOY®YIKT avtidpaor 0,45 Q/km.

e Ot 600 petaoynuatiotég 1-4 kau 2-5, ovopootikng woyvog 100 MVA kot 200 MVA avtictoa, £ovv
OPEANTED OUIKT OVTIOTOOT KOl 1 EXOY@YIKN TOVg avtidpaot, 10% kot 16% avtiotowya, eivar avnyuévn
GTO AVTIOTOLY0 OVOLLOCTIKA TOVG LEYEDT).

e To cvotua TpoPodotel HEC® TOL KAEIGTOV dtakomTn As éva @optio oto (uyd 3, 10 omoio amoppoPd
evepyd 1oy0 Ppz= 100 MW ka1 depyo o0 Qpz = 50 MVar.

22



M/Z1.4 4 5 M/Z;.5

MMa.s Atreipo ZHE
FevvATOIO 1 15/150 kv 150/400 kV 2 V,=400 kV
Mz4 M35
3 As
(O}

Znrobvrat:

o) To povopuoikd 160d0vapo KOUKA®UL o ovd povada Tég, pe dha ta ueyédn avnyuéva og Paon 1oy00g
TNV OVOLOIGTIKT oYV TNG YEVVATPLNG Kot Bactkn Taon 150 kV oty mAevupd TV Ypouudv LETAPOPAC.

B) Na ypagpel o mivaKog oy@yoTHTOV TOL SIKTVOV.

v) No yapoktnpiotei o TOTOC TV LUY®OV Yo To TPOPANUA pong optiov.

d) No voloyiotei n pon evepyov 1oyvog (ce MW) ot ypouun 2-5.

€) Edqv avoitel o dwokomng Az tov goptiov oto Luyd 3, va vmoloyioTel 1 dopopd TV Yyovidav I -3, tov
tdoewv Tov Quyov 1 kat 2 kot 1 mapaywoyr aépyov 1oyvog Qe TG yevvhtprog 1.

2nueiwon: e OMOL TO EPOTHUATO 1) TOPAYDYN TNG YeEVVITPIOG 1 Ko Ta HéTpa TV Thdoemy tov Juydv 1 kot 2
Bewpovvron apeTapanto.

Aowtéc Aoknoeirg: Acknoelg 10.1 og 10.6 and to Biprio "Ewcaywyr ota XHE".

Xyoia Yo Tic Meréteg Pooyv DopTiov:

1. H peAém podv @optiov givar évag akyoptBuikdg tpdnog emiluong evOg GLGTNLOTOG NAEKTPIKNG EVEPYELNG
pe ™ Ponbea H/Y.
2. Kotovonote ta LovtéAo GUVIGTOG®MY GUGTNUATOV NAEKTPIKNG evEPYELag TG evotrag 10.2. Tuykekpiuéva

o) TG YPOUUEG HETOQOPAS TPocéEte UATOG omd To dedopéva TG ACKNONG ayvoegital KAmolog Opog —
oLVNO®G Ol EYKAPGIEG AYOYILOTNTEC, O OPICUEVES TEPITTAOGELS KO Ol MUIKES OVTIOTAGELS GEPAC.

B) Ot eykdpoiol TUKVMTEG, TO EYKAPGIN TNVia, To PopTios oTafepng oOvOeC avticTaong N Ay®YIUOTNTOS
TOPICTAVOVTOL OTO 1G00UVAUO HOVOPACIKO KOKA®UO HE ovvdecporoyio aoctépa. Av didovtor og
GULVOEGUOAOYIO TPLYDVOL, UETATPETOVTOL GE LGOJVVOLO 0GTEPQL.

v) Etvau dwapopetikni 1 évvola tov goptiov otafepng 1oyvoc Kot Tov eoptiov otabepnc aywyuodtntog (BA.
oynua 10.4 & mapdypoeo 10.2.5).

3. ZOUQ®Va [LE TOV OPIGUO TOV VoK oy@YLOTHTOV pHéow TV oyxécewv (10.10) ko (10.11) mapatnpodpe
ot

a) O mivakog oy®ylotTev givatl GUUUETPIKOG, dnAadh Yii=Yj yio i# evad to Yij i.oovvtat pe to avtifeto g
ayyoTTag 6E1pdc Tov oTolXEioV OV TapeuPaiieTor avaueoa 6Tovg {uyois i kat j.

B) Otav ctov Luyo k dev vadpyovv eykdpoiol kAGdol, tote T0 GOpOIGHA TV GTOYEIOY TG avTioToymg
oAng K g unitpog ayoyomtov ivor undevikd. To id1o wydet kot yio ™) ypapun K.

v) e mepintoon TapoAANMGHOD oToLEl®V (YPOUUOY LETAPOPAS, LETACYNUOTIOT®V KAT.), OVTIKOO1GTOOLE
TOVG TOPAAANAOVG GUVOVLAGHOVG LE 160OVVOLLN GTOLYELD.

4. 211 €€1000€1G TNG PONG POPTION TPOGEELTE T SL0POPA AVApESH OTIG UIYad1KEG EE1I0MOELG pOong @opTiov
-oxéon (10.14)- kot otig e€lo®@oelc pong eoptiov e wpaypatikn popen -oxéoeic (10.16) wg (10.19).
5. Katd t Bgpelioon tov mpofAnfuotog pong @optiov yio kabe Luyd K pehetdue ta eE€ng otoyyeio: pryadikn
1OYOG TOV TAPAYETAL Sck, UIYAOIKT] 10YVG TOV KATOVAADVETOL Spk Kl HETPO-YVia TG Taong Tov Luyod, Vi
Kol Gk. Xt ovvéyela amd to ototyeia avutd yapaktpilovue Evav {uyd mg:

o) Talaviwong: Cuydg tov omoiov 1 tdomn eivar Yvoot) kotd péETpo kot yovia. Ovclaotikd gival ekeivog o
{uy6g oL omoiov M Tdon givar oTadept) MG TPOG TO PETPO Kol UTOPEL VO OVUAGPEL OTO10ONTOTE SOKDLLOVOT)
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TG evepyov Kal aépyov 16y00¢, OTMC etvar m.y. €val dmelpo diktvo. H ywvia dev divetar, aAld Bewpeitan ion
pe 0.
B) lapaywyng: Quyog 6mov gival yvooTo To PETPO TNG TACTG KOL 1) EYXEOUEVN TPAYLLOTIKY 1GYVC.
Y) Poptiov: {uydg O6mov givol YVOOTN 1 €YXEOUEVN €VEPYOG Kot depyog oxvg. H ovvdeon otov uyd
TUKVOTOV, 01 0Toiot Tapdyovv depyo o)L, dev dtapoponotel Tov THmo Tov {uyov.
Zvyog mov owbétel yevvitpla kot @optio dev Bempeitar Luyds @optiov, aAld Quydg mopaymyns M
TAAAVTOONG,.
6. [IpocéEte g opilovion ot eEl6MoELS TOV TPOPANUATOG PONG POPTIOL LE TIG SAPOPES TAPUAALYES TOVG
(o€Aideg 300 kar 301).
7.T'o Tig pebodoroyieg Gauss kor Gauss-Seidel mapatnpovpue ot
a) O Quydg TaAdVTOONG dEV GUUUETEXEL 0T dldIKaGio, a@ov 1 Tdorn Tov givar M Tdorn avaeopds (Exet
dedopévo pétpo kat yovia). H eyyeodpevn oyvg Ba mpocdiopiotel amd tn por goptiov HeTd TV €0pecT TG
TEAMKNG AOomG (LETPOV KOl YOVIOV TV TAGEDV {UYDV).
B) Ze kdBe {uyd mapaymyng vroroyilovue oe kGOe emavaAnyn Tp@OTA TNV EYXEOUEVT GEPYO 10YD HECH TNG
oxéong (10.17) 1 Tov eavtactikod pépovg g oxéong (10.14). Xn cvvéyxelo epappuodlovpe TiG AvTioTol e
oyéoelg vohoyiopov taong (10.40) 1 (10.42), avdroya pe ™ péBodo, aAld KpOTAUE HOVO TN Yovio Tng
Thong, aeoL To PETPO TNG Elval YVOOTO.
8. O1 poég ota otoryeia vrohoyiloviat pécm tv oyxécoewv (10.33) kot (10.34) 1 péow TV oxécewv:

lij =(Vi-Vj) x yij+ Vi x ysij

Sii=Vi x lij” (pony 1oyb0g oty avaydpnon Tov ototeiov ij omd Tov kOpo i pe kotevduven Tpog Tov j)
Ortav {nteiton n pon avapeca og 600 Luyotc, ot vroroyiletor Tpog Tig 000 devdvveelg.
Otav ayvoodviol o1 OUKES OVTIGTACELS TOV YPOUUDV, cuyva eEumnpetel 1 epapUoyn oyEceV OTWOG Ol
(8.22) ¢mg (8.25) (mpoooyn otn cupPatikn opd TV 1I5X0®V Kot 6Tov {uyd DTOAOYIGLOV).
Ot andAeleg evog ototyeiov vmoloyilovtar g e&Ng:

Sijanaren= Sii+ Sji = Vi 12 x ysi” +| Vi-Vj| 2 x yii™+] Vj [2 x ygii”

Aoxneeic Hpoc Hopdaooon

A Oudda B Oudda
Kepdlowo 2: Acknoeig 1, 6 Kepdlawo 6: Acknon 1
Kepdrowo 3: Acknoeig 1, 5 Kepdlao 8: Acknoelg 2, 3, 6
Kepdlowo 4: Acknoeig 1, 2,9 Kepdlao 9: Acknoeig 3, 5, 7
Kepdlowo 5: Acknoeig 1, 2, 4 Kepdlowo 10: Aoknoeic 2, 7, 8

Ot aoknoelg Oa mapadobodv pe niektpovikd toyvopoueio (adimeas@power.ece.ntua.gr A
Oudoo o nikolaidis@power.ece.ntua.qr B Oudda), pe ovopotemd@vopo Kot optoud
UNTPOOV TOV PO1TNTN,

Opdda A: 11 Aexepfpiov 2024

Opaoa B™: 10 Tavovapiov 2025
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