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EPrAZXTHPIAKEZ AZKHZEIZ XTA HAEKTPIKA METEOH

AI3aKTIKOi ZTO)XOI

MeTtd TV oAoKAN)pwOoM Tou KepaAaiou autou, ol HabnTég Ba Tpénel:
Na eival og B€on va xpnotuomnolouv:
@ TO TOAUMETPO Yla TN PETPNON TNG avtiotaong,
@ TNV AUrePOTOIUMIdA yia TN HETPNOoN TNG éviaong peUaTog Kalt
@ TO BOATOUETPO Yla TN PETPNON TNG TAONG.
Na eival og 6€on va petpolv dlAPopa NAEKTPIKA PeYEON O NAEKTPOVIKA
e€aptruaTa Kal KUKAwata.

TEPIEXOMENA

AZKHZH 1.1 Xprion BoAtopéTtpou

(a) Métpnon g Tdong pe €va BOATOMETPO KAl KATAYPAPH TNG TITWoNG
Tdong og éva KUKAwUA OELPAG.

(B) Métpnon tng TAoNg e €va BOATOUETPO KAl KATAYPAPr TNG TITWONG
Tdong o éva KUKAWUA e TIapdAAnAn Stdtagn.

AZKHZH 1.2 Xprion apmepoTtoipmidag

(a) Métpnon g évtaong peUuaTog e LA aurepoTalurtida og éva KUKAw-
Ha oelpdg.

(B) Métpnon tng évrtaong peUNaATog e LA aprepoTolurida oe Eva KUKAw-
Ma pe MapdAANAN ddTagn.

AZKHZH 1.3 Xprion MTOAUHETPOU KAl WHOUETPOU

(a) Métpnon tng évraong peluatoq e éva TIOAUUETPO Oe oelpd e TNV
KaAwdiwaon.

(B) Métpnom g avtiotaong pe €va WUOUETPO (TTOAULETPO) O Eva KUKAWA.
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ooAEKHZH 1.1

XPHXH TOY BOATOMETPOY

Emdiwkduegvor ZTéxol

e O£ua Tng doknong eivat n p€rpnomn g TAong He €va BOATOUETPO Kal
n Kartaypapn g nrtwong tdong oe éva KUKAwua oelpdg kat og éva
KUKAWHQ e TIapdAANAn didtagn.

@ O okomdg TG doknong eival n eEoikeiwon Tou padnt pe I owotn
Xprion Tou BoATopéTpou, Tou Baaikol opydvou PETPNONG TNG NAEKTOL-
KNQ TAong o éva KUKAwUa oelpdg, WoTe va UTIApXel aocPdAeld yla au-
TV KAl TO YUKTIKS HnXAavnua.

Eicaywyikég mAnpopopieg

To Baokd 6pyavo Tou XPNoUoTIoLE(TaL YIa TN METPNOM TNG NAEKTPIKNG TA-
ong eivat To BoATopeTpo. Yridpxouv SLdpopol TUTIOL BOATOUETPWY, AVAAO-
Ya e TNV apxn Aeitoupylag Kal Tnv Kataokeung Toug, onwg elvatl m.x. Ta
BoAtéueTpa aTperTol Mnviou pe HOVILO HayVvrTh, Ta BOATOUETPA KivnToU
rnviou, Ta NAekTPOSUVAUIKA BOATOUETPA, TA BEPUIKA, TA NAEKTPOVIKA Kal
Ta YneLakd.

Movdda pétpnong tg NAEKTPLKAG Tdong elval To BoAT To oroio cupBo-
ACeTal pe Tov Aatviké xapaktripa V.

(A) METPHZH THZ TAZHZ ME ENA BOATOMETPO KAl KATAIPA®H
THZ NTQXZHZ TAZHZ ZE ENA KYKAQMA ZEIPAZ

Meydhn ripoooxn] mpérnel va dobel ot owotr] oUvdeon ToU BOATOUETPOU.
H 1don napouotdletal peta&u duo onueiwv oe éva NAeKTPIKS KUKAwua. To
BOATOETPO ouvdéeTal TTAVTOTE OTA AKPA HIAG NAEKTPIKNG KATAVAAWONG
1 oToug TOAouq Hlag unatapiag. Zuvenwg, yla va HETPooUE TNV Tdon,
TOTE OeV OLAKOTITOUE TO KUKAWA.
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Edv npdkertal va petpricoupe evalaooduevn Tdon, m.X. Tou SikTUou,
dev €xel onuacia o Tpdrog e Tov oroio 6a oUVIECTOUE TOUG OKPODEKTES
Tou opydvou ota dkpa Tng myng.

‘Otav dpwg mpoKelTal va UETPNOOUUE ouvexr TAOM, TPETIEL VA TIPOCE-
Eoupe va ouvdEooupe owoTd Toug akpodEKTeg Tou opydvou. To + Tou
opydvou ouvdgeTal 0To + TNG MMyrq Kat To - TOU 0pYAvou ouvdgeTal OTo

- NG Tyng.

Zxnpa 1.1.1 Zwotog Tp0rnog ouvdeons Tou BOATOUETPOU yia TN UETPNON
NG ouveXOUG TAONG ULaG NAEKTPLKNG TTNYNG.

Amaitouuevog eE0mAIOuOG - Epyaleia - ZUOKeUES - YAIKG

Ma v ektéleon TNG AoOKNONG ANAUTOUVTAL Ol £E1Q €PYACTNPLAKES SIATAEELG:
» HAekTplkég TINYES e DIAPOPETIKEG TATELG.
» HAektpilkég avTloTAoELg e SIAPOPETIKES TIUEG.
» ‘Eva BoAtépuetpo.
» ‘Evag ouprieotn|c.

» Kahwdla ouvdeopoloyiag.

MéTpa npooraciag

® Mn ouvdéeTe TNV NAEKTPIKY TIapoXr] TAong o€ onoladnrote dATagn
XwpIg TN ouykatdbeon Tou urteubuvou.

® ‘OAeg Ol HOVWOELG TWV EYKATAOTACEWY (OCUOKEUES, KAAWDLA) TIPEMEL
va elval e kahr] katdotaon, Xwpig pBopEg, dLaKomES Kal XwpIg yu-
MVA TUAMATA HETAANKWY Onueiwv.

e EEakplBwoTte OTL OAEG Ol OUOKEUEQ Kal Ta KaAwdla oUvdeon g Toug
elval oxedlaopéva kat dlactacloAoynuéva yia t dlabgoiun mnyn 1d-
ong kat to dlabéaiuo popTio.

e Mnv ayyiCete pe Yupvo x€pl HeTalkd onpeia ou Bplokovtal umé
Tdon.



12 HAEKTPOAOTIA - AYTOMATIZMOI

e AnoouvdEoTe TNV NAEKTPLKN Ttapoxr Tdong, dtav oAokAnpwbel n do-
KIJY) TOU UNXAvAUaToq.

Aig&aywyn Tng doknong

1. Mapatnpriote MPOCEKTIKA TOUG JlAPOPETIKOUG TUTOUC BOATOUETPWY
mou Ba oag deiEel 0 KABNYNTAG 0ag oTo gpyactriplo. Bpeite edv npod-
Keltatl yla KAaolkd avaloylkd épyavo (Ue BeAdvn) 1 Ynelakd (Ue ymol-
akn arelkévion Twv Yneinv otnv 08évn Tou.

2. Zxedldote oe €va QUANO xapTilou TiG dldpopeq KApakeg Tdoewv o€
avaloyikd BoAtduetpa.

3. Metpriote pepovwpeva TIG TACELG TwV JAPOPWV NAEKTPLIKWV OTOLXEWV
nou €xete otn dldBeon 0ag. Em\EETe TNV KATAANAN KAlpaka yia Kabe
METPNON.

4. Metpriote TNV TAON OTOUG AKPOJEKTEG TOU CUWTIEOTH] AKOAOUBWVTAG
TIPOCEKTIKA TNV £&nq dladikaoia:

a. EvrortioTte pe mpoooxn kat pe tn Borjbela Tou Kabnyntr oag Ta on-
pela pétpnong g Tdong.

B. ErMAéETe ToV KATAAMNAO TUTIO BOATOUETPOU YA AUTH TN METPNON.

Y. EMm\€ETE TNV KATANANAN KAlpaka Tou opydvou. Edv dev yvwpllete
NV neploxn NG umd pétpnon tdong, Téte erNEETE TN peyalUTepn
KA{aka Tou opydvou, yia va pn To KAYETE.

3. D€pTe O emaPr| TOUG AKPODEKTEG TOU OPYAVOU (e Ta onueia pétpn-
ong TG TAong nou €xete em\eéEel. MapakoAoubriote Tautdxpova
Vv €vdel&n Tou opydvou. AlaBdote kal kKataypdawTte v €voelEn Tou
BoATop€Tpou.

5. Zuvdéate Tpelg OUOoLEG PaTapieq oe oelpd, Onwg paivetal oTto ZXAua
1.1.2. Metpriote TNV Tdon ota AKPa TOU KUKAWUATOG.

Zxnua 1.1.2 Métpnon ¢ Tdong Tptwv ouoiwv nmnywv oe oepd.
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Zxnua 1.1.3 Métpnon g ntwong tdong o€ éva KUKAwUA Oelpdq.

. Npayuatororjote TN ouvdeauoloyia tou XxAuartog 1.1.3. Eival yvw-

o™ N T TNG TNy TAONG KABWG Kal oL TIHEG TwV avtioTdoewv R1 kal
R2.

. Zuvd€ate dladoxlkd To BOATOUETPO ToU €xeTe eMNEEEL oTa dkpa 1, 2

Kat 3, 4 TOU KUKAWMATOG.

. Tpo@odoTrioTE TO KUKAWUA e TAOoM.
. MeTprioTe v mtwon Taong ota Akpa Twv dUO0 eV OELPA OUVOEDEUEVWV

avtiotdcewv. Kataypdyte Ta anoteA€oUaATa TWV HETPN)OEWV OE €va
PUN\O XapTi.

EnaAnBeuote 1L TO ABpoLloua TwV TITWOEWY TAONG OTA AKPA TWV AVTL-
otdoewv eival akplBwg (0o pe TV Tdon TNG NAEKTPIKNG TINYNG.

Epwtoeig - Epyacicgg

. Nwg Aettoupyel To BOATOUETPO;
. Mg ouvd€etal To BOATOUETPO O €va KUKAWHA Yla TN PETPNON NG

ouvexoug Tdong;
MNwg oguvdEovtal oL akPOJEKTEG TOU BOATOUETPOU O€ €va KUKAWA yla
N YETPNON NG evalhacaoduevng Tdong;

. Mota eivat n péylotn tdon, ouvexng 1} evaANaoaduevn, Tou Urnopel va

HETPNOEL TO OPYQVO TIOU EXETE OTA XEPLA OAG;

. Yriohoyiote BewpnTiKd TIG MTWOELG TAONG OTA AKPA TWV AVTIOTACEWY
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(Zxua 1.1.3) kal ocuykpivate auTtég e ekelveg Tou TipogkuYav Tpon-
YOULEVWG TIELPAMATIKA.

VI. Awote pia olvtoun rieptypa®r] 0AnNG Tng epyaciag mou mpayuaTonou)-
oarte OTUePA OTO EPYATTNPLO.

B) METPHZH THZ TAZHZ ME ENA BOATOMETPO KAI KATAIPA®H
THZ NTQXHZ TAZHZ ZE ENA KYKAQMA ME NAPAAAHAH AIATA=H

H rapdAAnAn ouvdeopoloyia KaTavalwTwy xpnaolpomnoleital moAU oTa Ku-
KAWUATA PwTIOPoU. Ta BacikdéTepa XapakINPELOTIKA TNG ival Ta eENG:
Kdbe katavdhwon €xel To kO TG Wlaitepo KUKAwUA, TN JIKIA TNg, dnAa-
o1}, dlakAddwon peluatog.

H 1don ota dkpa g kdbe piag katavalwong elvat akplBwg ion pe v
Tdon g MMyng Tpopodoaiag.

To oA\ikd peUlpa Tou TIAapPEXEL N TiNyN elval oo e To dBpolopa Twv peu-
pdaTwv Tou dlappéouv 6Aoug Toug KAAdoug.

Anmaitouuevog eE0mMAIOUOG - Epyalcia - ZUOKEUES - YAIKG

Ma Tnv ektéAeomn Tou 2* pépoug Tng doknong Ba anartnouv ol e&Ng ep-
yaotnplakég dlatdéelg:

» HAekTplkég TINYEG e DIAPOPETIKEG TATELG.

» HAeKTPIKEG AVTIOTACELG e DIAPOPETIKES TIUEG.

» 'Eva BoAtduetpo.

» Kahwdla ouvdeopoloyiag.

Mérpa mpooraoiag

e Mn ouvd€ete TV NAEKTPIKY TTapoXr] Tdong oe onoladrrote SIATAEN Xw-
pig ™ ouykatd@Beon Tou uneuBuvou.

® ‘OAeg Ol HOVIOELG TWV EYKATACTACEWV (OUOKEUEG, KOAWDLA) TIPETEL VA
elval og KA\ katdotaon, xwpig PBopEg, dLIAaKOMES kal XwPIg Yuuvd Tun-
MOTA LETAANKWY onpuelwv.

e EEakplBwoTe TL OAeQ Ol CUOKEUEG Kal Ta KaAwdla ouvdeaor|q Toug elval
oxedlaopéva kal dSlaoTaclohoynuéva yla tn dlabgaotun mnyr) Tdong kat
To dabéaipo poprTio.
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e Mnv ayyilete pe yupvo x€pt MeETAAKA onpueia Tou Bplokovtal umd
tdon.

e AMoouvdEaTe TNV NAEKTPIKY TIAPOXT) TAoNG, dtav OAOKANPwOEe(l n doKIun
TOU UNXavAUaTogq.

Aig€Eaywyn Tn¢ doknong

1. Zuvdéote TapdMNAa Teelg duoleg uratapieg énwg gaivetal oto Zxn-
pa 1.2.1. MetproTe TNV TAON 0Ta AKPA TOU KUKAWATOG.

ZxnAua 1.2.1 Métpnon ¢ Tdong TV mywv rnou €xouv ouvdebel mapdiinAa.

2. Mpayuatorolrote TN cuvdeouoloyia Tou Zxnuarog 1.2.2. Eival yvw-
Ot N TN ™G MNYAQ TAoNG KaBwg Kat oL TIHEG Twv avTlotdoewy R1
kat R2.

3. Zuvdéate dLadOoXIKA TO BOATOUETPO, TIOU €XETE EMNEEEL, OTA dKkpa 1, 2,
3, 4 KaL 5, 6 TOU KUKAWUATOG.

4. TpopodoTHOoTE TO KUKAWWUA e Tdon.

5. Metprjote Tnv ntwon tdong ota dkpa kdbe piag avtiotaong xwplotd.
Kataypdyte Ta anoteAéouata Twv PETPIOEWV O €va PpUANO XapTi.

6. EmaAnBelote 6t n irtwon 1dong ota dkpa KABe avtiotaong sival akpl-
Bwg (on pe Tnv Téon NG NAEKTPIKNG TINYNAS.

7. Yriohoyiote BewpnTiKd TIG MTWOELG TAONG OTA AKPA TWV AVTIOTACEWY
Kal ouykpivate autég pe ekelveg ou PogkuPav TPOoNYOUUEVWG TIEL-
PAUATIKA.
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Zxnua 1.2.2

Epwrnjoeig - Epyacdieg

I. Mg ouvdgeTal To BOATOPETPO O€ €va KUKAWUA e TIAapAdAANAN didtagn

yla ™ P€Tpnon Tng ouvexoug TAong;

Il. Mwg oxetiCetal n 1don ota dkpa NG KABe pag katavAdiwong e Tnv
Tdon T™ng Myng TpoPodoaoiag;

Ill. Mg oxetiCetal To OAIKS pela Tou TIAPEXEL N TINYH e To dBpoloua
TWV peupdTwy Tou dlappéouv dAoug Toug KAAdOoUG;

IV. Awote pla olvtoun meptypagr) 6Ang g epyaciag mou mpayUatoro)-
oate OMePA OTO EQYATTHPLO.
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AIKHIH 1.2

XPHXH THX AMIIEPOTZIMITIAAX

Emdiwkduegvor ZTéxol

e O£gua tng doknong eival n pétpnon g évraong Tou PeUPATOog e Hia
AUMEPOTOUTIOA Oe éva KUKAWUA OEPAs KaBwG Kal 0€ éva KUKAWA (e
napdMnAn dtdtagn.

« O okomdg Tng doknong eival n e&olkelwon Tou padnT pe T owotm
XPN0M TNG AUMEPOTOIUMIBAG Yia ToV EAeYXO0 TNG €vtaong Tou peUaTogq.

Eicaywyikég mAnpopopieg

H owot pétpnon g évtaong Tou nAeKTpLlkoU pelpaTog pag odnyel ypn-
yopa otnv aveupeon TIOAWY BAABWV.

Ot YukTiko( xpnatuorololv ouvriBwg dUo TUMOUG aumePOUETPWY: Ta
AUMEPOUETPA EVAANATOOMUEVOU PEUMATOG QNG KUPIwG Ta aumepdueTpa
TUTIOU TOWr(dag (QUIEPOTOUTIOES).

‘OTav npdKeltal va GUVSETOUKE TO AUTMEPOUETPO eVAANACOOUEVOU OE
€va KUKAWa, opeiloupe va €xouple untoyn pag emiong ta e&ng: Mpénet va
dwaooupe Wlaitepn MEOCOXN 0N OWoTr TMOAKATNTA TOU 0pYAvVoU, EQOCOV
epyaloépacte O0TO oUVEXEQ pelna, aAAd Kal 0T owaoTr eMAoYT TNG KAlua-
Kag HETPNONG.

Zxfjua 1.3.1 Swotdg TPOM0G OUVSEDTG TOU QUITEPOUETOOU OE NAEKTPIKO KUKAWUA.

Ma va petpriooupe Tnv €vtaon Tou peUpatoq [e €va Kove aumepople-
TPO TPETEL va SLakSWOoUE To UM HETPNON KUKAWHA. AUTO OlwG PITOPEI va
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amo@euxBei e TN XPioNn TNG APTIEPOTOIPMISAG N orola UeTPd TV €vtaaon
EMAYWYIKA. ZUYKEKPLIUEVQA, N aunepoTolUrida dlabétel duo alaydveg xdpn
oTIq omnoieg pnopel kat TornoBeTeiTal yUpw and Tov nAekTpkd aywyod, otov
ortoio B€Aoupe va KAVOUE TN METPNON TOoU NAEKTPIKOU peUUATOG.

Mpoooxn: pe v aunepotolurida dev UmopoUpe va PETPOOUNE TN Ol
epxopevn évraon péoa amnd KaAwdla ToU TIEPLEXOUV EPLO0ATEPOUG amnd
gvav aywyoug, enewdr) Ta payvntikd nedia aAnhogEoudetepwvovtat, omno-
Te 1 JE€TPnoN pokUTtTeEL AavBacpévn. Oa nipénel idvtote va repLBANoupe
HOvo évav aywyod e TIQ olaydveg TNG AUMeQOTOIUNIdAG Kal CUYKEKPLUEVA
QAUTAV TIou BENOUE VA [IETPT)OOULE.

(A) METPHZH THXZ ENTAXZHZ PEYMATOZ ME MIA AMMEPOTZIMIIAA
2ZE ENA KYKAQMA ZEIPAZ

Amairoupevog eE0mmAIouOG - Epyaleia - Zuokeués - YAIKa

Ma v ektéleon g doknong Ba anartnBouv oL eENG epyaoTNELOKEG dla-
pyetdAles

» HAektplkég avTioTAoELQ e SLIAPOPETIKES TIUEG.

» Mia aunepotoiurida.

» Mia nAektplkn Tinyr Tdong.

» Kahwdla ouvdeopoloyiag.

Mérpa mpooraoiag

e Mn ouvdéete TNV NAEKTPLKNA TIAPOXT) TAoNG og omnoladnnote dldTagn
Xwplg TN ouykatdBeon Tou umeubuvou.

e 'O\eg Ol HOVWOELG TWV EYKATAOTACEWY (OUOKEUEG, KAAWDLQ) TIPETTEL
va elval e kahr] katdotaon, xwpig eBopEg, dLaKoMES Kal XwpIg yu-
MVA TUAMATA HETAANKWY ONUeiwv.

e EEakplBwoTte OTL OAeG Ol OUOKEUEQ Kal Ta KaAwdla oUVOEONG TOUG
elval oxedlaopéva kal dlactacloAoynuéva yla tn dlabgoiun nyn 1d-
ong kat to dlabgoio popTtio.

e Mnv ayyiCete pe Yupvo x€pl HeTaAkd onpela Tou Bplokovtal umé
Tdon.
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e Anoouvd€oTe TNV NAEKTPLKNA Ttapoxr Tdong, dtav oAokAnpwbei n do-
KIJY) TOU UNXAvAUaTog.

Aig&aywyn Tng doknong

1.

MapatnproTe POOEKTIKA TOUG JLAPOPETIKOUG TUTOUG AUMEQOUETPWV
Tou Ba oag deiEel 0 KABNYNTAG oag oTo gpyaotriplo. Bpeite edv npd-
Keltatl yla KAAolkd avaloylkd dpyavo (he BeAdvn) 1 Ynelakd (Ue ymol-
aKn arnelkévion Twv Yneinv otnv 08évn Tou 1 aunepotolunida.

. Zxedldote oe éva PUANO XapTLoU TIG dLapopeq kAakeg vtaong peu-

HOTOG TOU OPYAVOU TIOU €XETE OTA XEPLA OAG.

. Mowa elvat n p€ylotn €vraon pelpatog mou prnopel va PeTproet 1o op-

YQVO L€ TO Omoio aoXoAeloBE;

. Mpaypatornojote T cuveTOAOY(a TOU NAEKTPIKOU KUKAWUATOG TIOU

paivetal oto Zynua 1.3.2 (xwplg va TormoBeTrioeTe AKOUN TNV AUMEPO-
TOWMida).

. Ndpte pia aunepotounida kal TonoBeTrote TN dLadoxIkA OTIq BEoelq

1, 2 kat 3.

. AloBdote kal kataypdyte OAeq TIg evoelEelq.

Zxrjua 1.3.2 Métpnon ¢ évtaong peuuatog 0 KUKAwUA OE0dS UE QUITEPOTOUITIOA.

7. ZUYKpPIVETE T AMOTEAEOUATA TWV HETPNOEWV 0AG Kal eENyNoTe ylati

OAeqg oL evdeitelg eival (Dieg.

8. AVTIKATAOTAOTE TIG AVTIOTACELG TOU KUKAWUATOG e AAAEG OLaPOPETI-

KWV TILWV Kal KataypdyTte TIg evOe(Eelg TOU auUmePOUETPOU O &va PUA-
Ao xapti.
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EpwTthoeig - Epyacieg

I. Mg ouvdéeTal pia aunepoTtolunida oe éva KUKAwPA oelpdg;
Il. Ze TL MAeoveKTEl N XPrioN TNG AUMEPOTOLUMIOAg and T XEron evog Kot-
voU QUMEPOUETPOU;
Ill. YrioAoyiote BewpnTikd Tnv évtaon Tou peUPaTog Kal ouykpivate autniy
e ekelvn Tou pogkuYe TelpapaTikd oto urt’ aploudy 8 Brua.
IV. Awote pia ouvtoun meptypagr] 0ANg g epyaciag mou npayuatornoly-
oate Orjjlepa OTo EPYAOTIPLO.

(B) METPHZH THZ ENTAZHZ PEYMATOZ ME MIA AMMEPOTZIMIMIAA
2E ENA KYKAQMA ME NMAPAAAHAH AIATAZH

H mapd\AnAn ocuvdeopoloyia KatavaAwTwy Xenotdoroleital oAU ota Ku-
KAwuata wTiopoU. Ta Baoikdtepa XapaktnpeloTikd g eival ta eEAG:
KdBe katavdAwon éxel To SIKO TNG Wlaitepo KUKAWA, TN SIKIA TG, dn-
Aadr, SlakAddwon pelpaTog.
To OAIkO peUpa Tou apexel n mnyn eival (oo pe 1o dBpoloua Twv peu-
pATwv TIou dlappgouv 6Aoug Toug KAGdoug.

Zxnua 1.4.1 Métpnon g évtaong peduatog e auUITEQOTOUTIdA
o€ KUKAwuQ ue mapdAinAn dudraén.

Amaitoupevog e50mAIouOG - Epyaleia - Zuokeués - YAIKa

Ma v ektéleon g doknong Ba anartnBouv oL eENG epyaoTNELOKEG dla-
pyet3Ales
» Tpelg NAEKTPIKEG AVTIOTATELG.

» Mia aunepotoumnida.



»
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Mia nAekTpIkr TIy™.

Kahwdla ouvdeopoloyiag.

MéTpa npooTaciag

Mn ouvdEeTe TNV NAEKTPIKY] TIAPOXN TAONG o€ oroladrnote dATagn
Xwplg TN ouykatdBeon Tou urteubuvou.

‘O\eg ol povwoelg Twv eykataotdoswy (CUOKEUES, KAAWDLA) TIPEMEL
va elval e kahr} katdotaon, Xwplg pBopég, dlakomég Kal XwpIg yu-
MVA TUAMATA HETAANKWY OnUeiwv.

E€akpiBwote OTL OAeQ Ol CUOKEUEG Kal Ta KAAWDIA gUVOEDY|G TOUG
elval oxedlaopéva kal dlactacloAoynuéva yia tn dlabgotun rnyn 1d-
ong kat to dlabéoiuo poptio.

Mnv ayyilete pe yupvo x€pt HeETANNIKA onuela mou Bplokovtal und
Tdon.

Amoouvd€aTe TNV NAEKTPLKY) TIapoxr) Tdong, étav oAokAnpwoei n do-
KIJY) TOU PUNXavAuaToq.

Aig€Eaywyn Tn¢ doknong

1. Mpayuatororjote TN ouvdeapoAoyia Tou NAEKTPIKOU KUKAWUATOG TIOU
paiveral oto Zxua 1.4.1.

2. Zuvdéaote TNV aunepotolunida dladoxikd oe ekelveg TIG BEoelg TIOU
delxvouv Ta épyava, emAEYoVTAG MPOCEKTIKA TNV KATAANAN KA{(UaKa
Tou opydvou. Edv dev yvwpilete mepinou Tnv évtaon Tou und HETPNoN
pelpatog, Téte eAEETE TN UeYaAUTEPN KAlLAKa Tou opydvou, yia va
N TO KAYETE.

3. AlaBdote kat kataypdyte OAeg TIG evOeiEelg TNG aurnepotounidag.

4. ABpoioTe TIG§ TIHEG TNG EVTAONG TOU PeUNATOG OAwV Twv KAASwV Kal
ouykpivate To anotéleaua g dbpotong pe tn évdelEn Tou opydvou
Tou Bpioketal oTo KUpiwg KUKAWWA. Tt Tapatnpeite;
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EpwTthoeig - Epyacieg

I. Mg ouvdéeTal pia aunepotolunida oe éva KUKAwUA pe TIapdAANAn di-
araén;

Il. Ze TL MAeOVEKTEL N XprioN TNG aurnepoToUridag oe ox€on e Tn XPron
€vog KolvoU AUMEPOUETPOU;

Ill. Me 1L looUTal TO ONKO peUpa TIOU TIAPEXEL N TINYY] cuvexoUuq TAoNG
(Zxqua 1.4.1);

IV. Ynohoyiote BewpnTikd TIg evTAoelg TwV PEUNATWY 08 OAOUG TOUG KAG-
d0UG TOU KUKAWHATOG KAl OUYKPIvaTe AUTEG e ekelveg TTou Tipogkuyav
TIPONYOUUEVWG TIEPAMATIKA.

V. Awaote pia ouvtoun neptypadr] 0Ang g epyaciag mou nmpayatornoLr-
oate Onepa OTo EPYACTHPLO.
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AIKHIH 1.3

H XPHXH TOY NMOAYMETPOY KAI TOY OMOMETPOY

Emdiwkouevol XToxoI1

e O£ua g doknong eivat n pétpnon g évraong Tou pelaTog He éva
TIOAUPETPO O€ oelpd e TNV KaAwdiwon kabwg Kat n uétpnon tTng avti-
oTaoNng e éva WUOUETPO 1 e va TIOAUETPO TIOU XPNOoToLETal WG
WHOMETPO.

e O okomdg ng doknong eivat n e€olkeiwon Tou padn™) pe TN CwWOoTH
XP1)0M TOU TIOAUETPOU KAl TOU WUOUETPOU.

Eicaywyikég mAnpopopieg

2NV doknon 1.2 pyetprjoaue Vv €vtaor Tou NAEKTPIKOU PeUlaToqg e T
BonBela pag apmepotolurnidag xwpiq va dlakdyoupe To KUKAwUA. 2 au-
TAV TNV A0KNON Ba PETPNOOUKE TIAAL TNV €vTaon ToUu PeUPATOG HE €va KoL
VO TIOAUETPO SLAKATITOVTAG TO UTIO METPNON KUKAWLA.

H pé€tpnon Tng nAeKTPIKAG avtiotaong npayuaroroleital pe tn for|bela
TOU TOAUUETPOU 1) wudueTpou. Mropel duwg n Tiur TG va Bpebel urtooyi-
OTIKA e XPrioN ToU VOOoU Tou Q.

Movdda pétpnong Tng NAEKTPIKAG avtiotaong eival to Qu (Q), To KINOWU
(KQ) kat To Meykwp (MQ).

(A) METPHZH THZ ENTAZHZ PEYMATOZ ME ENA MNMOAYMETPO ZE
ZEIPA ME THN KAAQAIQZH

‘Otav npdkeltal va cuvdEooulE TO AUMEPOUETPO O €va KUKAWUA, OPE(-
Aoupe va €xoupe undoyn uag eriong Ta e&ng: Mpénel va dwooupe Wlaitepn
TPOCOXN OTN CWOTH MOAMKATNTA ToU opydvou, epdoov epyaldUacTe OTO
ouvex€g pelua, aA\d Kat otn owoTr] erthoyr TS KAHakag pétpnong.

Amaitouugvog eE0mMAIOUOG - Epyalcia - ZUOKeEUES - YAIKG

Ma v ektéAeon g Aoknong anarrouvTal ol eERG epYAoTNEIOKESG dlaTd-
Eelq:
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HAekTplkr) avtioTaon.

‘Eva moAUpETPO.

Mia nAekTpikr TNy ouvexoug Tdong.
‘Evag dlakdmmg.

‘Evag BpaxUKUKAWTAPAG.

Kahwdia guvdeopoloyiag.

v v v v 9 @

MéTpa npooraciag

e Mn ouvdéete TNV NAeKTpLK TIapoXr) Tdong oe oroladrnote dtdTagn
Xwpig TN ouykatdBeon Tou umeubuvou.

e 'O\eg Ol HOVWOELG TWV EYKATAOTACEWY (OUOKEUEG, KAAWDLQ) TIPETTEL
va eival oge KaAr] katdotaon, Xwpiq POopEg, JLaKOTEG Kal Xwplg yu-
MVA TUAUATA PETAANIKWOV Onueiwy.

e EEakpiBwote 611 OAeq Ol CUOKEUEG Kal TA KAAWdLa oUvOEDT|G TOUG
elval oxedlaopéva kat dlactaaglohoynuéva yia tn dtabgoun myn 1d-
ong Kat To dlabEao popTio.

e Mnv ayyiCete pe yupvd x€pt peTalkd onpeia mou Bpiokovtal und
Tdon.

e AmoouvdEaTe TNV NAEKTPLIKN tapoxr) Tdong, étav oAokAnpwOel n do-
KIUr TOU UNXAvALATOG.

Aig&aywyn Tn¢ aoknong

1. Mapatnpriote MPooeKkTIkd TO MOAUUETPO TIOU EXETE OTA XEPLA OAG.

2. Evrtoriote T1g KAiHaKeg PETPNONG TNG €vTAoNG TOU PEUPATOG Kal OXEDL-
dote TIg o€ €va GUANO XapTLou.

3. Mola eival n peylot évraon peUatog, OUVEXNG 1) EVAAAACTOUEVT, TTOU
Mropel va eTpr)oeL TO OpYavo TIoU EXETE OTA XEPLA 0ag;
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Zxnpa 1.5.1 Métpnon g évraong peuuatog o€ KUKAWUA OEPAG LU TTOAUUETPO.

4. Mpayuarorolr)oTe TN oUVOECOAOYIa TOU NAEKTPIKOU KUKAWATOG TIOU
paivetal oto Zynua 1.5.1, dakérrovrag To KUKAWPA ota onueia 1, 2
KAl ouvdEovTag og auTtr T 6€om To TIOAUETPO.

5. MetaTp€PTe TO MOAUETPO OE AUMEPOIETPO ETUAEYOVTAG TN OWOTH €Vv-
del&n (A) pe Tn BoriBela Tou TEPLOTPEPOEVOU KoUBIou.

6. EAéyETe TNV MOAKSTNTA TOU OpYdvou.

7. EM\éEte TNV KATAAANAN KAlpaka Tou aumepopétpou. Edv dev yvwpi-
Cete mepimnou Tnv évtaon Tou utod PETPNON PeUPaTog, TOTE EMAEETE TN
peyaAUTtepn KAlpaka Tou opydvou, yia va un To KAYETE.

8. Tpopodotriote To KUKAwA Ue Tdon, khelvovtag to dlakdrmn S.

9. AlapBdote kal kataypdyte Tnv €vdelEn Tou aumepopeTpou. Avoitte
TWpa To dlakdrrn S.

10. ToroBeTrioTE TO AUNMEPSPETPO OTN BEoN 3, 4 (apou BePaiwe apalpéoe-

TE TO BPAXUKUKAWTNPQ).

11. EnavaAdBete ta rpata epyaciag 5, 6, 7 kat 8.

12. Znuewwote oto TeTPAdId oag Tn véa évdelEn Tou opydvou.

13. Zuykpivete Toug dUo TPdMoUG PETPNOoNG Kat eEnynote yiati ot dUo pe-

TPNOoeLg TIou Tpate dev €xouv dlagopd.

Epwrjoeig - Epyacdieg

I. Mg petpdtal n évraon Tou pelpatoq e éva TIOAUUETPO oe oelpd e
v KaAwdiwon);
Il. Yohoyiote BewpnTikd Tnv €vtacn Tou PeUlaToq TWV PEUMATWY Kal
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Ouykpivate autriv Ue ekeivn TToU TIPOEKUYE TIPONYOUUEVWG TIELPAUATL-
KA.

lll. Awote pia guvtoun eptypadr] OANG G epyaciag mou MEAyUAToTo)-
oate OTjUePA OTO EQYATTNPLO.

(B) METPHZH THZ ANTIZTAZHZ ME ENA QMOMETPO 'H ME NOAYME-
TPO ZE ENA KYKAQMA

Me TO WUOUETPO PMOPOUE VA PETPY)OOUKE TNV TIUA HIAG WHIKAG avTioTa-
OoNg Kal va JLlamoTwWooUle €AV UNAPXeL dLAkoT] 1 BPAXUKUKAWUA ot éva
NAEKTPIKO KUKAWUA.

Baoikécg Mapatnprioeg:

» 210 QuUéueTpo dev uTdpxel TO TIPORANMUA TNG TIOAKOTNTAG, EMOE-
VWG UropoUpe va oUVETOUE TA AKPa ToU OTiwg BENOULE.

» Ol aKPOJEKTEG TOU WHOUETPOU cuvdéovTal TIAVTOTE OTa AKPA TOU
eEapmuaTog Tou omoiou BENOUE va UETPY)OOUE TNV avTiotaon.

» ‘Otav petpdpe tnv avrtiotaon, dev TpEnel To KUKAwUA va elivat atnv
Tdon. Ztnv avtibetn neplmrwon 6a kdyoupe To dpyavo.

Arraitoupuevog eEomAIouOG - Epyaleia - ZuoKeuég - YAIKG

Ma v ekté\eon g doknong Ba anartnBouv ol eERG epyaoTtnELlakEég dla-
TdEelc:
» HAeKTPIKEG AVTIOTACELG e DIAPOPETIKEG TIUEG.
» ‘Eva QUOUETPO, Eva aumePOETPO Kal €va BOATOUETPO 1) €va TIOAUE-
Tpo Tou Ba xpnatuoroindel wg WUOUETPO.
» Mia nAekTpIkr) Tinyr) ouvexouq TAoNG.
» KaAwdia ouvdeaopoloyiag.

MéTpa npooTaciag

e Mn ouvdéete TNV NAEKTPLKNA TIAPOXT) TAoNGg og ornoladnnote ddtagn
Xwplg TN ouykatddeon Tou urteubuvou.

e ‘OAeg Ol HOVWOELG TWV EYKATAOTACEWY (OUOKEUES, KAAWDLA) TIPETEL
va elval e kahr] katdotaon, xwpig ¢BopEg, dLaKoMES Kal XwpIg Yu-
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MVA TUAMATA HETAANKWY onueiwv.

e EEakplBwote OTL OAeG Ol OUOKEUEQ Kal Ta KaAwdla oUvOeoN g Toug
elval oxedlaouéva kat dlactacloAoynuéva yia t dlabgoiun nyn 1d-
ong kat to dlabgoio popTtio.

e Mnv ayyiCete he yuuvo xépl pHeTalikd onpeia mou Bpiokovtal umnd
Tdon.

e AmnoouvdE€oTe TNV NAEKTPLKN Ttapoxr Tdong, dtav oAokAnpwbel n do-
KIJY) TOU PUNXavAuatog.

Aig&aywyn Tng doknong

1. Mapatnpriote MPOOCEKTIKA TO TIOAUWETPO TIOU EXETE OTA XEPLA OAG.

2. EvrormioTe TIg KAUAKEG HETPNONG TNG éVTAoNG TOU peUaTog Kat oXedl-
dote TIg oe éva GUANO XapTiou.

3. Mota eivat n péytot évraon peluaTtog, CUVEXNS 1] EVAAATTSEVT), TIOU
propel va peTprioel To dpyavo Tou EXETE OTA XEPLA OAG;

4. Zxedldote 0T10 TETPAdIO 0aG TIG KAILAKEG TOU WHOUETPOU TIOU EXETE
ota xépla oag.

5. Kataypdyte tnv mepLoxn) avtioTACEWV TIOU UIopel va PeTprjoel KABe
kA{uaka Tou opydvou.

6. Mola eivat n PeyloTn TUr} avtioTaong mou Propel va JETProeL TO WUO-
METPO TOU KpaTATE OTA XEPLa 0ag;

7. TonoBetr|oTe TO WUOUETPO OTN MEYLOTN KA{UAKA KAl KPATAHOTE TOUQ
AKPOJEKTEG TOU e Ta dUO XEpla oaq (évag akpodEKTNG oe KABe XEPL).
ZnUelwoTe TNV avt{otaon mou €xel TO OWUA 0.

8. MeTprioTte e TO WHUOHETPO TIG TIUES OAWV TWV AVTIOTACEWY TIOU 0AQ
€xel dWaeL 0 KABNYNTAG 0aG. ZUYKPIVETE TA AMOTEAEOUATA TWV LETPN-
geWV 0aq e TIG TIHEG Tou elte avaypdpovTal endvw OTIG VTIOTACELQ
efte mpoodlopifovtal pe BAon To XPWHATIKO KWdIKA. Tt oupnepaivete;
Mowa Tyn eival meploodtepo akpIPng; AuTr TIou avaypdageTal enNdvw
TNV avtiotaon 1} autr mou TPoEKuYPE amnd Tn YETPNON;

9. Mpayuatonowjote T ouvdeauUoloyia TOU KUKAWUATOG TIOU (paiveTal
oto Zxnua 1.6.1. Katapyxryv, n avtiotaon dev dlappéetal and pelua,
J10TL TO KUKAWA Ttapoualdlel dlakomn ota onueia 1, 2.
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Zxjua 1.6.1 Métpnon g avtiotaong o€ nAEKTPIKO KUKAwUA.

10. MetpnoTe TNV TN TNG avtiotaong ue n Boribela evog wUOUETPOU, TO

11.

oroio guvdéetal ata onpeia 3, 4, KAl ONUELWOTE TNV TN TIOU TIPOEKU-
Ye and autrv n uétpnon.

Arnoouvdéote To wUOUETPO and Ta onueia 3, 4 kal ouvdéote otV (dla
B€on éva BoATOuETPO.

12. Zuvdéote éva aumnepoOuUeTpo otn B€on 1, 2.
13. Znuewwote oto TeTPAdIO oag TIg evdel&elg kal Twv dUo opydvwy.
14. YrioAoylote v avtiotaon pe Bdom tov vopo Tou Qu Kal TIG evOelEelg

TOU QUMEPOETPOU Kal TOU BOATOUETPOU.

15. Zuykpivete Toug dUo TiponyoUpevoug TPATIOUG HETPNONG KAl avapgpe-

Te €dv apatnpelte Tuxov dlaPopEg.

16. EmavaAdBete tnv Bla dladikaoia PETPNONG Yia SIAPOPETIKES TIUEQ

QVTIOTACEWV.

17. Awaote pia guvtoun meptypagr] 0ANg Tng epyaciag nmou npayuatornotr-

oate Onepa OTo EPYACTHPLO.

Epwrnioeig - Epyacicg

I. Mwg petpdrtal n avtiotaon pe éva wPOUETPO oe va KUKAWUA;

I. YoAoyiote BewpnTikd TIG avTIOTACELS TwV TiPonyoUupevwy Bnudtwyv
gpyaociag pe BAon 10 Voo Tou Q.

|. Zuykpivete Toug dUO TPONYOULEVOUG TPOTIOUG UETPNONG KAL AVaPEPE-
Te edv napartnpelte Tuxov dlaPopEg.

IV. Awote pia ouvtoun neptypadr] OANg g epyaciag mou mpayuaTornoLy-

oate OTjUEPA OTO £QYATTNPLO.
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Ke@aAalio 2
EPIrAXTHPIAKEX AZKHZEIX XTA EZAPTHMATA

AYTOMATIZMOY ZTIZ ETKATAZTAZEIZ WY=HZ
KAI KAIMATIZMOY

AidakTikoi XTo)0I

Metd tnv oAokArjpwaom Tou Kepahaiou autou, ol uabntég Ba mpénel va &i-
val og Bgon;:

-

Na gAéyxouv Kal va avtikablotouv éva dieTaAké Ehaoua, éva Bepui-
oTop Kal €va Beppootolxelo.

Na eA€yxouv Kal va avtikablotouv BaBideg eAéyxou Tieong.
Na eA€yxouv Kal va avtikabloTolVv MPecoooTATEG.

Na ouvd€ouv NAeKTPOAOYIKA Kal va eAéyxouv Ta dldpopa TEPLPEPEL-
akd eEapTHATA, CUOKEUES Kal JlaTAEELg, TTou XENOLUoTtoloUvTal OTIq
eykaraotdoelq YUENG, KAUATIoPoU Kal agplopou (Ttdvta ouuewva e
TIG 0dnyieq TOU KATAOKEUAOTH KAl TOU HNXAVOAOYIKOU Kal NAEKTPOAO-
YIKoU oxediou).

Na guvtnpouyv, va pubuifouv kal va avtikadlotouv 1) va eriokeudlouv
Ta JlAPopa TEPLPEPEIAKA EAPTAUATA, CUOKEUES Kal dlatdéelg, ta
oroi{a xpnotuorolodvTal oTIG eyKataotdoelg YUENg, KAATIoOMoU Kat
agplopoU (oUpPwva e TIg 0dnyleq TOU KATAOKEUAOTH).
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TTEPIEXOMENA

AZKHzH 2.1

‘EAeyxoq kal avtikatdotaon JeTaAkoU eAAouatog, BeplooTolyeiou Kat
BepuioTop.

AZKHZH 2.2

Eykatdotaon, nAekTplkr] ouvdeon Kal EAeyX0oq opbng Asttoupyiag dlapo-
pwv TUMWV BEPUOTTATWV.

AZKHZH 2.3

Eykatdotaon, nhekTpikry ouvdeon kal EAeyxog opbrig Aettoupyiag dlapo-
pwv TUNWV MPeccooTatwV. 'EAeyX0g kal pUBLON TOU TIPECTOOTATN XAMN-
Mg mieong (avappopnong).

AZKHZzZH 2.4

Eykatdotaon, nhektpikry ouvdeon Kal EAeyxog opbrig Aettoupyiag dlapo-
pwv TUNWV pecocootatwy. ‘EAeyxoq kal pUBuon tou mpeccootdtn udn-
G mieong (katddbAng).
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AIKHIH 2.1

EAETXOZ KAl ANTIKATAZTAZH
AIMETAAAIKOY EAAZMATOZ, OEPMOZTOIXEIOY
KAl ©EPMIXTOP

Emdiwkopuevol XToxol1

<« O£pa g doknong eivatl n PETpnomn, o €AeYX0G KAl 1 avTlkatdoTaon
evog detalikol eAdopatog, evdg BeppooTtolxelou kal evog Beppui-
oTop.

< O okomndg g doknong eival va kataoTtroel Toug HabnTég tkavoug va
avayvwpifouv, va PeTpouv Kal va eAEyXouv €va SIUETAAMKSO ENaoua,
gva Beppoatolxeio kat €va BeppuioTop.

Eiocaywyikég mAnpopopies

AetalMiko Elaoua

To diueTa kO éNaopua aroTelel alodntrplo Bepuokpaciag kal eival amna-
paimto eEdptua apkeTwv Beppootatwy. H Aettoupyia Tou meptypdgpetal
oTo KepdAhalo 1 Tou «B» puépoug Tou BIRAlou kat arnoteAeital ard dUo eAd-
opaTa SLAPOPETIKWV METAMN®WY OUYKOMNUEVA PeTagU Toug. Ta pétala
auTd ta oroia ouvriBwg eival XaAkog katl XAAuBag €xouv dLlaPopETIKO CU-
VTEAEDTT] SLAOTOANG e TN BepoKpaaia kal, CUVENWG, avaAoya Twv auo-
Hewoewy TNG Beppokpaciag, To dieTalko ENacua Auyilel pog Tn pian
TNV A\AN kateuBuvon oe ox€an He Tn B€omn npeuiag.

H BAGBN mou unopel va ndbel To SIUETANNKO Ehaapa elval va oEeldw-
Bouv éva 1} kal Ta dUo eAAONATA TOU, UE CUVETIELA VA XACOUV TNV LKavotnTd
Toug va dlactéA\ovTal 1 va oUoTEANOVTAL |UE TN BEPUOKPATIa KAl CUVETIWG
va kAeivouv 1} va avolyouv TIQ eMAPEG TOU BePOOTATN O JIAPOPETIKEG
TEPLOXEG Beplokpaciag ry Kal va Tapapévouy TIAvTa AvolkTeG. XNV mepi-
TITWOM AuTr| To JIETANIKS Ehaopa Tipémnel va avTikataotadel pe dAAo Kat-
voupy!lo.



32 HAEKTPOAOTIA - AYTOMATIZMOI

Oepuoatoixeio (Ogpuoleuyog)

‘Eva d\\o atobntriplo Beppokpaciag kat eEApTnUa MOAWY BEPUOTTATWY
elval To Beppootolxeio (thermocouple), n Aettoupyia Tou ormoiou TepLypd-
petal oto kepdAato 1 Tou «B» pépoug tou BiRAlou.

H eraer) dUo PeTAMNWY 1 KpAPdTwy dnpioupyolv OTto onueio emagnig
Toug uia tdon enaeng, dtav Ta dAA\a dkpa Toug Bplokovtal o dlaPOPETI-
K1} Beppokpacia. H tdon aum) e€aptdrtal arnd Toug TUToUG TwV PETANWY
Kal TN dlapopd Bepuokpaciag HETAEU YPuXPNg Kal Bepung enagng, T.X.
yla rAativa - kovotavtdvn kat yia dtapopd Beppokpaciag 100AC eival -3.3
mV, m\artiva - upttiou 45 mV KtA.

Ta BeppoaoTolxeia oupBoAifovtarl pe Ta AaTivikd ypdupata R, S, T, J, K,
N, E avdhoya ue ta UNKA ard ta omoia arnoteAouvtal Kat Tnv epLloxr) Oep-
MOKPAoLWV AelToupyiag Toug.

Oepuiotop

‘Onwg avagépetal katd tTnv avdrtuén Tou BewpnTikoU pEpoug (Kepalato
1 Tou «B» p€poug Tou BiBAiou) Ta Beppiotop dwakpivovtal e BeTKOU OU-
vteheotn] Beppokpaciag (PTC) kal apvnTikoU ouvteAeoTr) Bepuokpaaiag
(NTC). H avtiotaon tou PTC au&dvetal pe tv au&non tng Bepuokpaaiaq
Tou. Ze Bepuokpacia neptBaAovTog n avtiotaon eivat pepikd QM, evw oe
uynAéq Bepuokpacieg (uéxpt 120 AC) n avtiotaor Tou au&dvetal umep-
BoAIkdA kat gpBAvel uéxpt kat 20.000 QM, ondte meplopiletal To pelpa Tou
TUAlypatog ota 20 mA. H ouvdeon tou BepuioTop yivetal ev oelpd e to
Tinvio ekK{vnoNg TOU CUUTEDTT| Kal, av To BeppioTop elval BPaxXUKUKAWE-
vo, n avtiotaor Tou de petaBdMetal pe Tnv av&non tng Bepuokpaaiag, e
OUVETIELA VA N OTARATA TIOTE 0 CUMMIEOTNG Kal AUETO Kivduvo va aA\olw-
Bouv ta npoidvta Kat va unepBeppavOel 1) Kal va Kael 0 CUMIETTNG. ZTnV
TeP(MTWon auTr] MEEMEL va avTIKATaoTadel.

Ma va eNéyEoupe éva Beppiotop, XPNOLULOTIOOUE WUOUETPO Kal LETPA-
e TNV NAEKTPIKY] TOU avtioTaaon, dtav elval anocuvdeEVo amnd TOV CUTILE-
OTN, VW LE éva aumePOUETPO EAEYXOUE TNV KatdoTaon Aettoupyiag Tou,
érou To pelpa Tou To dlappEel PETIEL, 0 OUAAEG OUVONKeG AelToupyiag,
va elvat oAU pikpo.
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Amaitoupevog eE0mmAIouOG - Epyaleia - Zuokeués - YAIKa

Ma v ekTéAeon TNg Aoknong arnattouvTal ot €€1¢ epyaoTtnPlakeég dlatd-

Eelq:
»
»

»

-

-

WUKTIKA povada.
Alpetalké éaopa.
OepuioTop.
Oepuolelyog.

‘Eva wpopeTpo.

‘Eva aunepdpeTpo.

Aldpopa epyaleia (mévoa, katoaBidla K.ATL).

MéTpa npooTaciag

Mn ouvdéoete TNV NAeKTPLKN TIapoxr} Tdong oe oroladnnoTe dATagn
Xwplg TN ouykatddeon Tou ureubuvou.

‘O\eg ol HovWOoEelg TwV eYKATAOTACEWY (OUOKEUES, KAAWDLA) TIPEMEL
va elval ge kahr katdotaon, xwpig pBopEg, dLaKoTES Kal XwpIg yu-
MVA TUAMATA HETAANKWY onueiwv.

‘ONeq oL peTprioelg Kal OUVOEDELlg OTNV WUKTIKY HovAada mpémnel va
yivovtal xwpig nAekTpLkA TAON.

Mnv ayyilete e yupvo xépt PeTalikd onueia rou Bplokovtal umné
Tdon.

AroouvdgoTte TNV NAEKTPLKY) TIapoxr) Tdong, étav oAokAnpwdel n do-
KIJA TOU UNXAVrHATOG.

Aig&aywyn Tng doknong

A. AueTaliko Eraoua

Al.

AlakéyTte TNV apoxr) NAeKTplkoU peUaATOG.

A2. ENEyEte TIq enmaEg Tou dieTalikoU eAAoUaTog yia o&eldwon.

A3. ZeBdWOTE e TIPoooxr} To otabepd AkpPo Tou eAAOUATOG.

A4. KaBapliote Tig emagEq.

A5. AVTIKOTAOTHOTE e KavoUpylo SIMETAANKO A0 OTEPEWVOVTAG

TO KaAA dvw otn Bdaon.
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AB. ArtokataoTroTe Tnv Tapox NAeKTplkoU peluatog kat 6éote Eavd
oe Aettoupyia Tov YPukTikd BAAauo.

B. ©gpuiotop

B1. Alakdéyte Tnv rapoxr peUuaroq.

B2. Anocuvdéate To BepuioTop amnd TNV YUKTIKY] povAada.

B3. AvayvwpioTe Tov TUMO TOU BeppioTop.

B4. Me 10 WUOUETPO LETPNOTE TNV avtioTaon tou BepuioTop.

B5. Kataypdyte T avtiotdoelg Tou Beppiotop, dtav eival {eotd kal
étav eival o Bepuokpacia mepIBAAAOVTOG.

B6. ZulntoTe Ta anoTeAéoUATA (e TOV KabnynTr| oag.

B7. Av n avtiotaon tou Beppiotop eival peydAn, oe Bepuokpaaia rept-
BAA\ovTOG, TOTE VA TO AVTIKATAOTAOETE e KalvoUpy!Lo.

B8. Zuvdéote To KUKAWWA KAl AMOKATAOTHOTE TNV Napoxr] PeUNATOG.

ZYMNOAHPQZH NMINAKQN
Me TIQ TIUEQ TIOU BpPrKATE OTNV TIPONYOUUEVN TIAPAYPAPO CUUMANPWOTE
TOV TLo KATW Tiivaka:

Oepuokpacia Oepuokpacia
miepBAAOVTOG Aertoupyiag

Eidog Oeppiotop

Avtiotaon ©eppioTop

Epwtnioeig - Epyacieg

Mwg petaBdM\etal n aviiotaon tou BepuloTop HE APVNTIKO CUVTIEAEDTN
Bepokpaoiag kal wg Tou Bepuiotop e BeTikd guvteeoTr) Bepokpaoi-
ag;
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AXKHZIH 2.2

ETKATAXTAXH, HAEKTPIKH XYYNAEXH KAI EAETXOX
OPOHZX AEITOYPIIAY AIAPOPQON TYTION
OEPMOZXTATON

Emdiwkouevol ZToxol1

e Ogua NG Aoknong eival n eykatdoTtaaon, N NAEKTPIKA oUvdeon Kal o
EAeYX0G NG 0pONQ Aettoupyiag dlapdpwv TUTWV BEPUOCTATWY.

e O okomdg TG doknong elval ot pabnTég va eival oe B€on va ouvdgouv
NAEKTPOAOYIKA, va eAéyxouv, va auvtnpouy, va pubuifouv Kat va avtl-
Kablotouv 1 va erniokeudlouv Toug BepOOTATEG.

Eiocaywyikég mAnpopopicg

A. levikd

Ot dldgpopol TumoL BeppooTatwy avapgpovtal kal availovtal oTo Kepd-
Aaio 1 Tou «B» p€poug tou BIBAIOU KAl CUYKEKPLIUEVA OTIC TIAPAYPAPOUG
4.1, 4.2, kal 4.3. Ot nAeKTPLKEQ oUVDETONOYiEQ TOU BeppoaTdATn evOq OL-
KlakoU 1} enayyeAuatikoU Yuyeiou meptypdpovtal oTo ke@AAlalo 8 Tou Be-
wpnTkoU BiBAiou. Onwg neptypdepetal oto KepdAalo 4, o Beppootding,
aveEdptnta pe 1o eidog Tou algbntnpeiou Tou €xel (SUETANNIKO OTOLXE(O,
Beppoleuyoqg 1 Bepuiotop), eival €vag dlakdOTTNg o oroiog KAeivel kal
gvepyorole(tal o ouprieotrg, dtav n Beppokpacia Tou YUKTIKoU BaAdpou
elvat au&nuévn, e kivduvo va alolwbouv Ta TEOPIUA 1) Ta TEoidvTa Kal
avoiyel, ondte otauatd o ouurnieotng, dtav n Bepuokpacia eOdaoel €va
KATWTATO OpLo mEpav amnd To ormnoio ta npoidvra Ha maywoouv Kat 6a Ka-
TaoTpagpouyv.

H Bepuokpacia katd v onola kAelvel o Beppootdtng Aéyetar START
1 CUT-IN, evw n Begpuokpacia katd tnv omoia avolyel o BeppooTtdtng Aé-
yetalt STOP 1§ CUT-OUT. H diapopd peta&l autwv Twv dUo BepoKpactwv
A€yetal DIFF. Na Tiq Bgppokpacieq auteg LoxueL:

START = STOP + DIFF
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H 6eppokpacia START e€aptdral ndvrote and to &(d0g Kal Tov TPdo
YUENG (ouvtripnon, katayugn, Babid katdPugn) Twv MPOIdVTWY Kal yla To
AOyo autd undpxel évag mivakag orou kabopifovratl n HEYLoTN Kal N eAd-
XloTn Bepuokpaaia PUueEng kdbe poidvTtog, N uypacia Kabwg kat o Xpovog
YUENng. H Beppokpacia mou divetal otov mivaka yia To kdbe mpoidv sival
n emmbupuntn Bepuokpaaia t, e kat elval o p€oog 6pog NG Bepuokpaciag
START kat STOP, dnAadn loxuel:

. _START + STOP
eme —
2

O Bepuokpaaieq STOP kat DIFF eEaptwvtat and tn B€on tou BoABou
Tou BeppooTdTn KAl oUUGWVA UE TNV EUMELPIA KAl TNV TIPAKTIKY] loXUouV Td
egng:

A. Otav o BoABdg Tou Beppootdrn TomobetelTal MAvw oTo YUXOUEVO

npoidv, téte mipénel va ndpoupe DIFF = 1°C - 2°C.

B. Otav o BoABAdg Tomobetnbel péoa atov Yuktikd BANapo, téte DIFF

=3°C-4°C.

I". ‘Otav o BoABdg TorobeTnBel mdvw oTtov YUKTN, Ba TPErnel va ndpou-

ue DIFF = 8°C - 10°C.

Té\og Katd TV eykatdoTaon Tou BeppooTdtn nPEMeL va Angoolv unod-
Y oplouévol TIEPLOPLOKOL WG TIPOG TNV TOTOBETNON KAl TN OTEPEWOY] TOU
ot orolol eivat Baotkoi yla tnv KaAr] Aettoupyia Tou. Ot eploplopol autol
avaypd@ovTtal oTa TEXVIKA yXELP(dla TOU KATAOKEUAOTH ToU YUKTIKOU Ba-
Aduovu.

Katd v eykatdotaon o ailodntrpag tou Beppootdtn (BoABOQ) mpénel
va TomnoBetndel 010 CWOTO UEPOQ TNG YUKTIKAG HovAadag Kal Kuplwg oe
Kabapd onueio Tng cwArjvwong, éxtL o ywvia TG CWARVWOoNG Kat va Tpo-
otebel oe autrv pe KatdAnAo kKoAdpo. Ot dovroelg Tou ugiotatal TOooo
Katd To Eekivnua oo kal Katd To OTAUATNUA TOU CUMTIEDTN elval HeYAAeq
KAl ouvenwe OAeg ol TiPpoodEaelg TOOO Tou Kuplwg owuatog 600 Kal Tou
BoABou mpérmel va eival oTEPEEG KAL OPLKTEG.

Arraitoupgvog eEomAiIouoG - Epyaleia - ZuoKeuég - YAIKG

Ma v ekté\eon g doknong Ba anartmBouv ol eENG epyaoTtnPLlakég dla-
pyetAles



»

»

»
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Mivakag katdAMnAwv Beppokpactwv PUENG mpoidvtwy.
WUKTIKG unxdavnua (olklako 1y ermayyeAUatikd Yuyeio).

2 OgpUOUETPA XWPOU Me KA(MaKa Bepuokpaotwv ard -20°C swe
+50°C.

MéTpa npooTaciag

Mn ouvdéoeTte TNV NAEKTPIKY] TAPOXT) TAONG O€ omoladnnoTte dATagn
Xwpig TN ouykatdBeon Tou umeubuvou.

‘O\eg oL HOVWOELG TWV EYKATAOTACEWY (CUOKEUEG, KaAWDLA) TIPEMEL
va elval e kahr] katdotaon, xwpig pBopEg, dLaKoTES Kal XwpIg Yu-
MVA TUAMATA HETAANKWY onueiwv.

Katd v eykardotaon, ouvdeon 1] arnocuUvdeaon Tou BepooTtdtn, To
WUKTIKS pnxdavnpa mpéret va pnv eivat ouvdedepévo e TV TIapoxT
peluarog.

Mnv ayyilete pe yupvo x€pt HETANNIKA onuela mou Bpiokovtal und
Tdon.

Katd 1t didpkela Twv PeETPrioewy, TO PUKTIKSO unxdvnua Bploketal
umtd Tdon kat PEmneL va e{uacte oAU TIPOCTEKTIKOL, WOTE va pnv €A-
Boupe oe enan e NAEKTPIKOUG aywyoug, aAAd Kat va unv éNbel og
eMnaen Kavéva UETAAIKO aVTIKE(UEVO e ToUuG aywyoug Tpopodoaoiag.

ArtoouvdgoTe TNV NAEKTPIKN Tiapoxr] Tdong, dtav oAokAnpwOel n do-
KIJA TOU UNXAVrHATOG.

Mopeia epyaciag

A. HAektpoAoyikn auvdeon

Katd v eykatdoTtaon Kal NAeKTPOAOYIK] cUv3eQT Tou BePUOOTATN aKo-
AouBouvtal Ta napakdTw:

A. O Beppootdtng ouvdéetal ev oelpd 0To KUKAwUa YUENG, olppwva

|l€ TO KATAOKEUAOTIKO OXEDLO.

B. O1 ouvdéoelg Tou Bepuoatdtn TPEMeL va eival KaAA OTEPEWUEVEG,

yiati pe to Egkivnua Kal oTapdTnUa TOU CUMTIEDTH) TIPETEL VA AvTé-
XOUuV O€ PeYAAeG SuVApELG.
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B. PubBuion kat EAeyxoc 0p0nc Asttoupyiac BepuooTdTn WUKTKNC Hovadac

Ma ™ puBion Tou Beppootdtn akohoubouvtal Ta TapakdTw RripaTa:
A. Anté Tov miivaka Beppokpactwv YUENG Twv dlapopwv Tpoidvtwy Bpi-
OKOUE TNV emmbuuntr Beppokpacia yia éva OUYKEKPLUEVO TIPOoidV
T.X. Y@Aa vord kat givat t,e = 0 - 2°C, éotw t,,o = 1°C.
B. ToroBetoUpe To BoABS TOu BeppooTdtn YEoa OTO XWPO TOU Yuyel-
ou, €10l WOTE va PeTPA TN Beppokpacia agépa Tou YUKTIKOU Bald-
pou. Suvenwe DIFF = 3 -4°C, éotw DIFF = 3°C.

I". Bpiokoupe tn Beppokpacia START pe tov €€rq TUTO, 0 omoiog mpo-
KUTTTEL and Toug ponyoupeva avapepbEvTeg:

DFF_1.8 5500

START = tene +
A. Bpiokoupe ) Beppokpacia STOP and tov akéAoubo TuTo:

STOP =t — ——=1-7=-05<C

E. EnaAnBelUoupe tnv erbuuntr) Beppokpacia:

START +STOP _ 2,5 +(-0,5)
2 2

tsme -

—1°C

2T. EnavahauBdvope ta mo ndvw Bruata torobetwvtag to BoARd
navw ota Yuxopeva npoidvra ondte DIFF = 1°C - 3°C kat akohou-
Bwg ndvw oto WukTikS atouxeio (Yuktn) ondte DIFF =8 °C - 10 °C.

. 'EAeyxoq 0p8rig Asttoupyiag

‘Evag Beppootding éxel BAARN, dtav dev Aettoupyel (dev avoiyouv ol ena-
P&g TOU) Ue TNV au&non tng Bepuokpaciag, ondte MPEMEL va OTAUATAOEL
0 ouprieoTng 1 dev KAelvouv ol enageg Tou, OTav n Bepuokpacia eival
XAuNAY).

KdBe Beppoatdrng pnopel eite va emdlopbwel elte va avrikataoTtabel.
Ma va eheyxBel, pénel va Tov apalp€oouple Kal va akoAoubnboulv ta ako-
AoubBa Brjuata:

1. Amtoouvd€aTe TNV NAEKTPIKY TTapoxr ard ) povdada YPuéng.

2. Me éva katoaBidL EeBdwoTe TOV BepooTdn.
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ZYMOAHPQSH NINAKQN
ZUMMANPWVoULE Tov akéAouBo mivaka yla TPelg JAPpOPETIKES ETIIOUUNTER
Beppokpaaieg Tpoidvtwy 1) Bepuokpacia Balduou.

Oue= DIFF START STOP O:re

BoABdg otov
BdAapo

BoABdg mavw
OTO TPOIdV

BoABAdg mavw
otov WUKtn

Metd 10 TEANOG TV PETPY)oEWV Ba TIPEMEL Ol TIMEG TOU TEAeUTAIOU Ttivaka va
OUUTITTTOUV HE TNV apXIKA TIUA TNG ermbuuntng Bepuokpaaiag.

Epwtoeig - Epyacieg

Na ouvTdEeTe TEXVIKA €KOEON e TIQ TAPATNPENOTELS Kal TA OXOAA 0ag YUpw
and v Aoknaon.
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oo AXKHZIH 2.3

ETKATAXTAXH, HAEKTPIKH XYYNAEXH KAI EAETXOX
OPOHZX AEITOYPIIAX AIAPOPQON TYTION TPEXXOXTATON.
EAETXOZX KAl PYOMIZH TOY

TMPEZXXOXTATH XAMHAHZ TIEZHY (ANAPPOPHZH?Z)

Emdiwkouevol ZTox0l1

e O&ua NG Aoknong eival n eykatdoTtaaon, N NAEKTPIKA ouvdeon Kal o
EAeYX0G NG 0pONG AetToupyiag dlapdpwyv TUTWV MPECCOCTATWY XAUN-
g nileong.
< O okomndg tng doknong eivat:
> va @gpel Toug HabnTég oe tétola B€on, WoTe va guvdEoUV Kal va
arnoouvdgouv Tpecoootdteg AaufBdvoviag ta KatdMnha pétpa
aopaheiag.

> va eAéyxouv Kal va puBuifouv Tov MPecoooTdtn XaunAnig mieong
0T OWOTH TIEPLOXT TIECEWV N OTIOlA AVTATIOKEIVETAL OTNV EMBUUNTH
Bepuokpacia Baldpou.

Eicaywyikég mAnpopopicg

A. levikd
O didgpopol TUmoL TPecooaTATWy avallovtal otny apdypado 4.4 Tou Bi-
BAiou. O mpeooootdtng xpnotuoroleital avti yla Tov BeppooTdrn oe enay-
veAuatikd Yuyeia yia Tn pubuion tng Bepuokpaciag Tou Bardpuou.

H ox€on ueta&u nieong, Bepuokpaciag kal dykou eivat:

% = 0Tabepdg aplbuodg
érou P eival n riieon, V o éykog kat T n Beppokpacia.
Emeldn) o dykog tou uypou diatnpeital otabepdg, Ba loxuet:

; = 0TaBepdg apldudg

AnAadr| pe Tnv au&non tng nieong, au&dvetal kat n Beppokpaacia kat
avtiotpoga. H avtiotokia méoswv kal Beppokpactwv divetal oe Tiivakeq
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(Mapdptnua A) yia KaBe PUKTIKO uypd Kal og cuvduacoud e Tov Tivaka
TWV BEPUOKPACLWY CUVTHPNONG TIPOIOVTWY (MapdpTnua B) urnopel elkoha
va Bpebel N KaTAAANAN Tileon Tou YukTiKoU uypoU.

lMa ™ pérpnon g nieong pag YUKTIKAG eyKatdotaong, XPnOoLUoToL-
ouvtal 0 PECOOO0TATNG XAUNANG Tieong Tou BplokeTal oTnVv TMEPLOXT TNG
avappdenaong, dnAadn nplv TNV el0od0 TOU CUUTIECTY] KAl O TIPECOOCTA-
NG UYNAQ rileong mou Bploketal oty meploxr KatdoAwng, dSnAadn HeTd
Vv €£080 TOU CUUTTIEDTH.

O npecoooTdtng XaunAnig miieong ouvdéeTal Onwg kat o BepuooTdTNng
o€ oelpd e TO KUKAWLA TNG YUKTIKNG EYKATACTAONG, Yla va ouvdEel 1) dla-
KOTTTEL TNV TIAPOXT PEUNATOG OTOV CUMTIEDTH avAAoya (e tn Bepuokpacia
A TV niieon.

B. PuBuion tou mpeaoootdtn XaunAng rieong
O npecoooTdtng dnwg kat o BepuooTdtng pubpuifouv To Xpovo Aettoupyi-
ag kat dlakomrg Tou PuUKTikoU Balduou. ‘Exel Tpelg kA{uakeg: START (riie-
on ekkivnong), STOP (riieon dlakornc) kat DIFF (dtagopd).

H oxéon peta&u tougq eivat:

START = STOP - DIFF 1) DIFF = START - STOP.

H puBuion tou npecooatdn XaunAng eEaptdral and Toug MapakdTw
napdyovTeg:

e Tn Beppokpacia YUENng Tou Tpoidvrog, ou Kabopilel kal Tn Bepuo-

Kpaoia Tou Baldpou YUENG.

e Tov TUMO ToU YUKTIKOU uypou t.X. R22, R134a K.A.

e Tnvreploxr dlakuuavong Tng Bepuokpaaiag rou ovoudletat RANGE.

e To ouvduaoud Twv KAldkwv START kat DIFF § START kat STOP.

Amaitoupevog e5o0mAIoUOG - Epyaleia - Zuokeuég - YAIKG

Ma v ekté\eon g doknong Ba anartnBouv ol eENG epyaoTtnPlakég dla-
Téelq:
» WuKTIKAG emayyeAuatikdg 6dhapog.
» ZeT dlapépwv KatoapLdLwy.
» ZeT KAEIOLWY YIA TN CUVAPHOASYNON Kal anoouvapoAdynon tou Tpt-
X0€ldoUG |le TOV CUUMLEDTH.
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» [Mivakeg mieong - Bepuokpaciag kat rivakag Bepuokpaciwyv dlatren-
ong TPOP{UwWV.
» OepuOUETPO XWpou -20°C éwg +60°C.

MéTpa npooTraaciag

® Mn ouvd€oeTe TNV NAEKTPLKY Ttapoxr] Tdong oe omoladnnoTe dldtagn
Xwplg TN ouykatdBeon Tou ureubuvou.

e ‘OAeg Ol HOVWOELG TWV YKATAOTAOEWY (OUOKEUES, KAAWDLA) TIPEMEL
va elvat oe koA katdotaon, Xwpig eOopEég, SlAaKoTES Kal Xwpeig yu-
MVA TUAUATA PETAANIKWOV Onpeiwy.

e Katd tnv eykatdotaon, ouvdeon 1| anoolvdeon Tou Bepuoatdn, TO
YUKTIKO HN)Avnua PETEL va Pnv eival ouv3edeUEVO e TNV TIApoXN
peluAToC.

e Mnv ayyilete e yupvo xépt LeTaAkd onueia iou Bpiokovtal urd Tdon.

e Katd tn JldpKela TwV HETPNOEWY, TO YUKTIKS Unxdavnua Bpioketat
umné TAom Kkal TPETEL va elpaote TIOAU TIPOOEKTIKOL, WOTE va PNV €A-
Boupe o enar e NAEKTPIKOUG aywyoug, aAAd Kat va unv éNBeL og
enagn kavéva UETAANIKO avTIKe(eVo e Toug aywyoug Tpo®odoaiag.

e Amnoouvd€oTe TNV NAEKTPLKN Ttapoxr Tdong, dtav oAokAnpwbei n do-
KIJA TOU UNXAVAUaTOoq.

Aig&aywyn Tn¢ aoknong

1. @€ote ToV YUKTIKG BAAapo ekTOG Asttoupyiag.

2. KaBopiote Vv embuuntr Bepuokpacia (t;) Tou Barduou and tov Ti-
vaka ouvtrpnong mnpoidviwyv. O nivakag divel Tn péon Bepuokpacia
ouvIENONG.

3. Apaipgate 2-3AC and v Tr) g t.

4. Ao tov mivaka TiEgewv - BEPUOKPATIWY Bpeite TNV TIU TNG Tieong
Tou avtloTotxel otnv o ndvw Bepuokpaaia.

5. H nleon aum) eivat n mniieon ekkivnong (START) tou oupmieatr|, TNV
oroia TormoBeToue pe €va Katoafidl kat Tov pubuioTiké KoxAla otnv
kAipaka START.

6. H T g mieong diakomnrg Tou cupriieotr) (STOP) Bpioketal éupeca
péow TG dlagoplkng riieong (DIFF) n omoia €xel urtoAoyloBel va eival
15-20 Ib / in? (PSI) yia ouvtripnon Tpo®ipwy kat 5-10 PSI yia kateyuy-
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péva mpoidvta. Emopévwg n Tiun g niieong diakorn|g eivat: STOP =
START-DIFF.

7. TonoBetriote e Tn Boribela Tou pubpioTikoU Katoafidlou Kal KoxAia
NV Tr) TG mieong dlakormg dvw otnv KAjpaka STOP.

8. ZuvdéaTe TNV NAEKTPIKNA TIAPOXH OTOV YUKTIKO BAAAUO KAl OMUELW-
oTe TIQ TIEOELG KAl BepOKPaTieg, oToV TTAPAKATW Tivaka, KAaTd tnv
€KKI{VNoN Kal 3LaKOTT) TOU CUMTILECTT), KAl YIa TPELG TUVEXOUEVOUG KU-
KAOUG.

9. MNpdyTe TIG TTAPATNPENOEIC 0ag oToV Tiivaka 6A Kal dlamoTwoTe edv N
Bepokpacia Baldpou eival p€oa ota ermbupunTtd épla Tou pokadopi-
otnkav anod tv apxn. Av oxL, enavapubuioTe Tov MPeccoaTdT).

10. EmavaAdBeTe TIQ HETPNOELQ YA LaPOPETIKA Beplokpacia Balduou Kat

JOlAPOPETIKG YUKTIKS uypo.

11. Aei€te oTtov KaBNyNTA TIq LETPNOEIG 0AG KAL OXOALAOTE.

ZYMMNAHPQZH MINAKQN

ZUMMANPWOETE TOUG TiVAKESG e TIG HETPNOELS TNG TIPonyoUlevng Tapa-
ypdopou (1 bar=100 kPa).

Mivakag 6
Mapdpuetpog Mapddetyua Métpnon 1n | Métpnon 2n | Métpnon 3n
G)spporpacna 2°C 1°c 4°C A1°C
BaAduou
WukTikd uypd
Oepuokpaaia o o
START e 1e
q 2,0 3,8
Mieon START Bar Bar
AlaQOopLK) 11 1.1
DIFF Bar Bar
(Eruhoyn)
. 0,8 2,7
Mieon STOP Bar Bar
Oepuokpaaia
STOP




Na ouvtdEete TeXVIKT €KBEON E TIG LETPNOELG, TIAPATNENOELG KAl TA OXO-
Ala yla Tnv 1o ndvw Aoknon.
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AXKHIH 2.4

ETKATAXTAXH, HAEKTPIKH YYNAEXH KAl EAETXOX
OPOHZ AEITOYPIIAY AIAPOPQON TYTION
TPEXXOXTATON. EAETXOX KAl PYOMIZH TOY
[PEXXOXTATH YWHAHZX TIEXHY

Emdiwkopuevol ZTéxo1

e Ogua NG Aoknong eival n eykatdoTaaon, N NAEKTPIKA) oUvdeoN Kal o
gAeyX0G TNG 0pONQg Aettoupyiag dlapdpwv TUNWY MPECCOOTATWV UYN-
g mileong.

< O oKkomodg Tng Aoknong eival ol pabnteg va eival oe B€on va pubuifouv
owoTd Tov TPeccoaTdTtn UYNAAG miieong (katdbAyng), woTte va Tmpo-
otateuBoulv Ta €EQPTAHHATA KAl Ol CUOKEUEG TNG WUKTIKNG YKATAOTA-
ong and uynA riieon.

Eiocaywyikég mAnpopopisg
O npecoootdg UPnAnig nleong TomoBeteltal oto HEPOG TNG KATABAWYNG
Kal JLaKOTTTEL TO KUKAWLA YA VA OTAPATHOEL O CUMIIEOTNG, OTAV UTIAPXEL
peyaAUtepn rileon arnd Tnv mPokabopLlouévn.

Mepikol Tpeco00TATEG YIa VA €MAVAAEITOUPYriooUV TIPETEL va TieaBel
TO UrouTtdv emavagpopdq (reset).

Enedn ol mpecoootdteq UPNAiG Aettoupyolv oav aoPalloTikég dlatd-
Eelq amnd n peydAn mileon otnv YPUKTIKA eykatdotaon, dtabétouv pévo pia
KAipaka dwakormg Tng nieong (STOP).

Arraitoupugvog eEomAIouOG - Epyaleia - ZuoKeUES - YAIKG

Ma v ekTéAeon TG Aoknong arnattouvTal ol €€1¢ epYaoTNPIaKEG dlatd-
Eelg:
» Movdda YUEng ue mpeaoootdtn UPnAnig rieong.

» ZeT KatoafLdlwy.
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OePUOUETPO XWPEOU.

ZET UAVOUETPWV.

MéTpa npooTaciag

Mnv cuvdéoete TV NAeKTPIKN Ttapoxr Tdong oe ornoladrjnote didta-
&n xwpig ™ ouykatdbeon Tou urneubuvou.

‘O\eg ol Hovwoelg TwV eykataoTtdoswy (OUOKEUES, KAAWDLA) TIPEMEL
va elval e kahr] katdotaon, Xwpig pBopEg, dLaKoMES Kal XwpIg yu-
MVA TUAMATA HETAANKWY onueiwv.

Katd tnv eykatdotaon, clivdeon 1 anoouvdeon Tou BepUooTdTn, TO
YUKTIKO pn)Avnua pEmeL va Pnv eivat ouv3edeévo e TNV TIapoxn
peUuaTog.

Mnv ayyilete pe yupvo x€pt HETANNIKA onueia mou Bpiokovtal unod
Tdon.

Katd 1t dudpkela Twv PETPrioewy, TO YUKTIKO unxAavnua Ppiloketal
und tdon kat PEMeL va elpacte oAU TIPOOeKTIKOl, WOoTe va unv €A-
Boupe o enar e NAEKTPIKOUG aywyoug, aAAd Kat va unv éNBeL og
enagn kavéva UETAAIKO AvTIKE(EVO e TOUG aywyoUg Tpogodoaiag.
AroouvdgoTe TNV NAeKTPLKNA TIapoxr} Tdong dtav oAokAnpwOel n do-
KIJY) TOU PUNXQvAaToq.

Aig€gaywyn Tn¢ doknong

1. Me TO BepUOUETPO XWPOU HETPNOTE TN Beppokpacia mepBANOVTOQ
Ttou elval n (dla pe N Beppokpacia Tou eloepXOEVOU A€PA OTO CUTU-
KVWTY.

2. 3TN Beppokpacia mepBarovtog npoobéoete 10° - 16AC avdioya
edv n povdda YuEng eival kataPuktng, KatdPuén 1y ouvtrpnon Yu-
yelou.

3. Ané tov nivaka Tiécewv - BepPoKPACLWV TOU TIapapTruatoq B, Bpeite
Tnv avtioTolxn tieon ou avahoyel otnv napandvw Beppokpacia.

4. H mieon autn eival n nieon dlakomng Aettoupyiag Tou cuurieoTn, yla
va un dnuoupynBouv InNUIEG 1) KaTaoTpa®ouy ol dldeopeq dlaTAgelq
NG povddag YuEng. TormobetroTe TNV Tieon autr otnv KAipaka STOP
XPNOWOTIOLWVTAG TO KATAAANAO kataafidL.
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5. AuEjote 1} eAatTwoTe TNV Tieon KatddAwng Kat he tn Boribela Twv pa-
VOUETPWVY KaTtaypdyTe TIG TEOELS SLAKOTNG Kal elavalettoupyiag g
povdadag YUEng, eAéyxovtag av o mPeccootdtng uPnAng nieong dla-
kdrtrel T Aettoupyia Tou.

6. Katd ) Aettoupyia kat dtakorr] g povddag eAéyEte edv 1 SLlapopLki
niieon Aertoupyiag (DIFF) kupaivetat and 20 €wg 30 Ib/in® dnwg €xel
urtohoy1oBel. MNavtote 1oxUeL, ONwg KAl OTOV MPECTOOTATN XAUNANAG -
eang, ot STOP = START + DIFF.

ZYMMNAHPQZH MINAKA

Me TIg petpnBeioeq TIEQ TNG PoNnyoUevng tapayPdPou, CUUTANPWOTE
Tov akdAoubo mivaka:

Mapdpuetpog

Mapddetyua

Métpnon 1n

Métpnon 2n

Métpnon 3n

Oepuokpacia
JUMMUKVOTH

Mpoobrikn
Beppokpaaiag

Mieon dlakomrq
STOP

Mieon
EnavaAerroupyiag







EPFASTHPIAKOS OAHIOX 49

EPrA>XTHPIAKEZ AZKHZEIZ >TOYZ METAZXHMATIZTEZ
KAl HAEKTPOKINHTHPEZ

AidakTikoi XTo)0I

Metd tnv oAokArpwomn Tou Kepahaiou autou, oL pabnteg Ba mpénel va ei-
val ge 6éon:

< Na eAéyxouv Tnv epléNEN evég KivnTripa (ouveéxela TUAyuaTog).

< Na ouvdgouv kal va eAEyXouv BAotkd NAEKTPIKA KUKAWUATA e PEAE.

<« Na yvwpifouv 10 pOAo evdg pehé TAONG KAl €VIAonG OTNV NAEKTPLKN
oUvdeom evdg NAeKTpoKIVNTAPA.

< Na eAéyxouv kal va avtikabiotolv diatd&elg PTC.

< Na eAéyxouv TV Katdotaon evog ETAOXNMATIOTH.

TEPIEXOMENA

AZKHZH 3.1
‘EAeyxog dlakommg 1 BPAXUKUKAWUATOG aTNnV MEPLEALEN evAG KIvnTHPaA.

AZKHZzH 3.2
HAekTpIkr) oUvdeon Kal EAeyX0G evdg peAé oe NAEKTPIKS KUKAwUA. ‘EAey-
X0G TOU PeAE e BOATOUETPO.

AZKHZzH 3.3
HAeKTPIKY) oUvDeON Kal EAeYX0G eVOG PeAE 0 NAEKTPIKO KUKAwUA. EAey-
XOG TOU PEAE e WUOUETPO.

AZKHzH 3.4
HAeKTPIKY) oUvdeoM Kal EAeYX0G evOg PeAE yla SLakorr) Kat Aeitoupyia evog
KUKAWATOG e dUo popTia.
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AZKHZH 3.5
HAeKTPIKY) oUVde0oM Kal EAeYXOG evAG peAE OTO KUKAWUA TPOPpodoaiag Tou
nAektpokivnpea. ‘EAeyxoq Ue aumnepdueTpo.

AZKHZH 3.6
HAekTplkry olvdean kal EAeyXoq evog peAE€ Tou PeUNATOG OTO KUKAWUA
TPopodoaiag Tou nAekTpoKkivnTPd. ‘EAEYX0Q UE WUOUETPO.

AZKHZH 3.7
HAeKTPIKY) oUvdeom Kal EAeYX0G eVOG PEAE TAONG OTO KUKAWMA EKKIVNONG
TOU NAEKTPOKIVNTAPA TOU CUMTILEDTH.

AZKHZH 3.8
HAeKTPIKY) oUvdeon Kal EAeyxog evog BeppikoU peAé oTo KUKAWHA eKKivN-
0NG NAEKTPOKIVNTHPA.

AZKHZH 3.9
ToroBétmon kat EéAeyxog ddta&ng PTC oto KUKAwA evag Kivntrpa.

AZKHZzH 3.10
"EAEYX0Q HETAOYNUATIOTH WG TIPOG TNV Tdon el0ddou Kal Ty Tdon e£6dou.

AZKHzH 3.11
Eniokeyn oe eykataotdoelg YPUENG Kal KAUATIOHOU Kal oUvTagn €kBeang
Y1la TOUG KIVNTHPEG TIOU UTAPXOUV O€ AUTEG.
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AIKHIH 3.1

EAETXOZX AIAKOIMHE H BPAXYKYKAQOMATOZX XTHN
MEPIEAIZH ENOX KINHTHPA

Emdiwkouevol ZTox0l1

e O£&ua Tng doknong eival n e€étaon Twv TePIENEEWY TOU NAEKTPOKIVN-
TpPa evdg oupurieoTr yia T dariotwon Unap&ng Tuxév dlakomwy 1
BPAXUKUKAWUATWY HETAEU OTIELPWV.

<« O okomdg Tng doknong eival n e€okelwon Tou PadnTr| pe TN XENon
opYAvwy PETPNong, yla Tnv avixveuon BAaBwv ota TUAlypata nAekTpo-
KIVNTHPWV.

Eicaywyikég mAnpopopieg

To nAekTpikd KUKAWUA TNG KUPLAg 1 TNG BondNTIKAG PAOoNG TOU NAEKTPO-
KvnTripa aroteleital and €va mnvio e wUIKr avtiotaon SlagopETIKY ToU
pNdevog (emeldr) To mnvio dev eival 1davikd). H diakomr| Tng neplENENG oe
Kdrolo onpeio g kKUplag edaong, () TNg BonNBNTIKAG PACNG, AV O KIvn-
TAPAG eival LovoPacikdg) OTO E0WTEPLIKO TOU KIvNTrPad, onuaivel dlakor)
TOU NAekTpIKOU KUKAWMATOG TNG ¢dong. Enlong, To BpaxukUkAwua tng
neplENENG NG KUpLag ( TnNg BondnTikiig) edong onuaivel BpaxukUKAwua
TOU NAEKTPLIKOU KUKAWHATOG TNG PAONG.

H pétpnon Tng wuikAg avtiotaong yivetal ouvibwg pe €va wUOUETPO
4 ue éva moAupeTpo. ‘Etal, av yivel yétpnon g wuikAg avtiotaong g
@dong HeTa&U Twv dU0 AKPOJEKTWY TNG, TOTE:

1. Ze mepltwon dlakormg, N T g NAEKTPIKAG avtiotaong Ba eivat

drelpn.

2. 2 meplTwaon BPAaxuUKUKAWONG, 1 TN TNG NAEKTPIKNG avtiotaong Oa

elval oAU pikpr), epimmou undév.

Av o Kivntpag eival povopaaotkodg, n petpnon enavaiaupdveral, Eexw-
pLoTd, yla Tnv KUpLa Kat yia tn BondntikA ¢don. Av o kivntripag eival tpl-
Qaolkog, Téte 1 pétpnon enavalapBdvetal, EexwpLotd, yia kdbe pia and
TIG TPELG PAoELG.
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Ma ™ damnioTwon Tou Bpaxukukhwuartog, elval arapaimrto va eivat
YVWOTEG Ol TIHEG TwV avTIOTACEWV TNG KABe mepléAEng. Ot MAnpogopleq
auTég Bplokovtal arnd Tov KATAOKEUAOTH TOU HNXaviuatog 1y arnd ta del-
Tla ouvtrPNoNg ToU CUUTEDTY).

Meptypaen kat Aidypauua g Mewpauatikng Adtaéng

H dudtaén nephauBdvel €vav avolktd CUMTIEDTT] JUE TOV NAEKTPOKIVITHPA
Tou. O nAekTpoKIvNTAPAG PEmneL va eival anoouvdengvog and Tnv TPoPo-
doaia pe nAekTPIKr TAoN Kat arnd Tiq ANAeG CUVDETELG e EEQPTHATA TOU
OUMMEDTH.

H nelpapatikr ddtagn ya T JéTpnon TG wiUknig avtiotaong g Te-
PLEALENG TOU HOVOPATIKOU NAEKTPOKIVNTHPA NapouctddeTal oto Zxrua 3.1
Kat n avtiototxn SLATagn yia ) UETenon TS WHIKAG avtiotaong tng neplé-
AENG TOU TPLPACIKOU KIVNTHpa OTo XXripa 3.2.

MoAUpeTPO 0 0
\ ~_
Q
A-V-Q
r A E
A B
) /]:plé)\l&]/ /
AKPODEKTEG AKPODEKTEG
Kupiag Awakorm ™G \ Kwnmpa
MeplEMENG MepENENG Kwntipag

Zxnpa 3.1 Mewpauatikn dtdta&n yia tm uEtpnon e neplEAEng
TOU HOVOQPAGIKOU Kvntripa.
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MoAUpETPO

00 0
\ ~_
Q
A-V-Q
w w
Vv Y
AKpo6éKTr]q u
ng cpdonc epEnE / \
EPLENEN )
NS paons KlV ™pea ﬁf}%oigglq
Alakor) ™G nmeas
MeplENENG

Zxnua 3.2 lMepauatikn didta&n yia m pEtpnon e nepteéNEng
TOU TPLPACIKOU KIvNTripa.

Arraitoupugvog eEomAIouOG - Epyaleia - ZuoKeUES - YAIKG

MNa v ektéAeon g doknong Ba arnartnBouv ol eEAG epyaoTnELaKES dla-
Téelq:

» 'Evag Hovo@paaikog 1) TPLPACIKOG NAEKTPOKIVNTPAG CUUTIEDTH.
» ‘Eva Ynoelakd 1) avaloytkd oAUUETPO.

MéTpa npooraciag

e AMoOouvOEOTE TNV NAEKTPIKY TIAPOXT) TAONC TOU CUUTIEDTH.

® EKQOPTIOTE TOUG TIUKVWTEG TIPLV ard Tnv agaipeon Twv KaAwdiwv and
TOUG AKPOJEKTEG TOU KIVNTAPA (Qv O KIVNTAPAG eival HOVOPATIKAG).
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Aig&Eaywyn Tn¢ doknong

1

a A WD

10.

11.

12.

13.
14.

15.

16.

17.

18.
19.

. PuBpiote to dlakdmtn emAoyng Tou TIOAULIETPOU OTn B€an PéETpnong

avTIOTACEWV (WG WHOPETPO). Pubuiote TNV KA{UAKA TOU WUOPETPOU
oto Rx1.

. ArtoouvdgoTe TO ouurieoTr] and Tdon.

. Bpelte Touq akpPOdEKTEG TOU KIvNTrPaA.

. EkpopTioTe OAOUG TOUG TIUKVWTEG TOU KIVNTTPA.

. Zxedldote éva dldypapua TnNG ouvdeoHoAOYiag TwV aKPOdEKTWY ToU

KivNTAPa MPIV aPalpECETE TA KAAWDLA.

. Apalpéote Ta KAAWdla ToU oUVOEoUV ToV KIvnTrpa e dANa e€apth-

HATA TOU pnxavripatog (av undpxouv). ZnueiwoTte Kabe kahwdio amod
TTOIOV OKPOJEKTN €XEl aPalpeOEi, ETOL WOTE, ETA TN HETENOM, VA UITO-
pelte va ta enavaocuvdéoete owotd.

Ma povo®aoikd Kivntripa akoAoubriote Ta Rripata 7-11. MNa tpipacikd
Kvntipa akohoubrjote ta Bripara 12-16.

. ZUVBEOTe TOoug dUO aywyouq HETPENONG TOU TOAUMETPOU atoug dUo

akpodekTeqg A kat B Tou kivntrpa. Metprote tnv avtiotaon.

. Kataypdyte tnv T|ur| g avtiotaong nou petpriocate otov MNivaka l.
. EmavaidBete ) pétpnon peta&l akpodektwv M kal A g BondnTikng

paong.

Kataypdyte tnv TP NG avtiotaong nou petprioate otov lMivaka |,
otnVv avriotolxn oTnAn.

ZUUMANPWOTE TN OTAAN «Alakorr| 1) BpaxukUkAwpua 1} Zwotd TUAyua»
Tou Mivaka I.

Zuvdéote Toug dUo aywyouqg PMETPNONG TOU TIOAUUETPOU HETAEU aKPO-
Sektwv U Kat u Tng 1™ ¢Aong Tou TPLPACIKoU KivnTripa.

Kataypdyte otov MNivaka Il Ta anoteAéopata tng HETENONG.
Enavaldfete tn PETENON KAl TNV KATAYPAPN TOU AMOTEAEOUATOG YA
TOUG akpodEKTeg V KalL v TNG 2" ¢Aomg Tou TPLPACIKOU KIvnTiPa.
Enavaldpete Tn péTpnon Kal TNV KAataypaer] Tou AanoTteAETUATOS Yia
Toug akpodékteg W kat w g 3™ ¢pAong Tou TPLPpacikol KivnTrpa.
ZUUMANPWOoTE TN oTHAN «Alakorr 1§ BpaxukUkAwua 1 Zwotd TUAyua»
Tou Mivaka Il.

Amnoouvd€oTte TO TIOAULIETPO.

Ewdororjote Tov kabnyntr va a&loAoyroel Ta anoteAEéouata.

Av o Kivnmipag dev eival eAATTWUATIKOG, eMAVACUVOEDTE TIG PACEIQ
TOU KIVNTAPA, KAl EMavacuvdE€oTe TOV KIVNTHPA OTO CUUTIEDTH.



MINAKAZ |.
ATMOTEAEXZMATA METPHXZHX MONO®AZIKOY KINHTHPA

Mpayuatikn) | Metpoupevn | Mpayuatikn | MetpoUuevn
TN TN TN TN
MINAKAX 1.

AMNOTEAEZMATA METPHZHX TPI®AZIKOY KINHTHPA

Mpayuatikr
ly|

MetpoUpevn
ly|

Metpoupevn
uly|

MpayuaTikr
uly|

MpayuaTkr
T

MetpoUpevn
T

I. Mdoeq neplehi&elg €xel €vag LOVOPATIKAG KIVNTAPAG;
Il. Méoeg epleiEelg €xel évag TPLPATIKOG KIvNTHPAG;
Ill. Mowa replENMEN Tou nAekTpOKIVNTHPA €xel dlakorel; Mart;
IV. Mola meptéMEN Tou NAeKTpOKIVNTAPA elval BpaxukukAwuévn; Mnari;
V. Moto olumtwpa deixvel 6Tt pia replEAEn €xel dlakorn;
VI. Molo oUurtwpa delxvel Tt a ePEALEN €xel BPAXUKUKAWLA;
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oo AXKHIH 3.2

HAEKTPIKH YYNAEXH KAl EAETXOX ENOZX PEAE
2E HAEKTPIKO KYKAQMA. EAETXOX TOY PEAE
ME BOATOMETPO

Emdiwkouevol ZTAx0I1

e To B€ua TG doknong eival n didackalia oToug HabnTég Tou TPJdTou
NAEKTPIKNG oUvdeong Kal TNG eEE€TAoNG TNG OWOTNG Aettoupyiag evdg
nAekTpovouou (peAé) oe nAekTplkd KUKAwua. H dianiotwon tng ow-
oTAg Aettoupyiag (] o éAeyxoq) Tou peAé yivetal e BOATOUETPO 1 e
WHUOPETPO (TTOAUUETPO).

< O okomndg NG Aoknong eival n e€okeiwon Twv pabnTwv pe tn Aettoup-
via Twv nAektpovouwy (peAE) oe punxaviuata YUeng, B€puavong Kat
KALLATIOMOU Kal e TN XPT 0T TOU BOATOUETPOU.

Eioaywyikég mAnpopopicg

"Evag nAektpovopog €xel €va mnvio Kataokeuaopgvo ano repléNEn oupua-
TOG YUpw ard éva owdnpouayvnTikd rupriva. O rnuprjvag ovoudleTal orAlL-
OudG. OTav nAekTpikd pedpa pget oto Tmvio, dnpoupyelTal éva payvntiko
nedio, To omoio €Akel 1} anwbei Tov onMAoUO Tou peAé. H cuokeur| dlabEtel
Hia oTtabepr| EMaAgY] OTO CWHPA TOU PeAE Kal pia KivnTr eMagr] EVOWUATWIE-
v oTov onALopO. H Kivntr enagn kAelvel tdvw otn oTabepn enagn Kat €Tol
TO peAé KAelvel TO NAEKTPIKO KUKAWIA.

O nAekTPOVOUOG UTOPEL va €XEL TIEPLOOATEPA OET EMAPWV:

|. "Eva o€t enaguwv kavovikd avolktég (normally open - NO), To omoio dev
ETUTPETEL TN JIEAEUCT) TOU PEUUATOG HEXPL VA KAE{OOUV OL ETTAPEG.

Il. 'Eva oet enagwv kavovikd kAelotég (normally closed - NC) to omoio
eruTpénel Tn dENEUOT TOU PeUATOG PEXPL Va avo(Eouv oL ETTAPEQ.

H ouokeur| €xel eVOWUATWHUEVO €vav PETAOXNMATIOTH: TO TpwTelov
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TpoodoTe(Tal He TNV KAVOVIKA Hovo®aoik tdon 220 V kat n tdon oto
deutepelov eival 24 V. ‘Etol, étav 1o Tnvio XaunAng Tdong Tou NAeKTPo-
véuou TpoPodoTeital e NAEKTPIKO peljld, 0 OTAIOMOG Tou payvntiletal,
N evowpatwpévn o' autdv enagr] alAdel B€on Kat Tlapapével otn B€on
auT yia 600 Xpovikd didotnua eival evepyorotnuévo To nnvio. Enopévwg,
dtav evepyoroleital To Tmvio Tou peAe, OAeq oL enmapeg arAdlouv BEon: n
KQVOVIKA QVOLKTY) EMAPN] KAEIVEL KAL ] KAVOVIKA KAELOTY] emagn avolyel Kat
napauévouy OTiq BETeIg auTEG EXPL va arevepyortonBei To mmvio.

O ena@€g Tou NAeKTPOVOUOU eival KOAUUUEVEG HECA OTN CUCKEUN Kal
dev @aivovtal, Suwg endvw OTN CUCKEUN UTAPXOUV TIANPOoQopieq yia Tov
TUTIO TWV EMAPWV Kal TOUG AKPOJEKTEG TOUG (Zxrua 3.2.1.a, B Kkat y).

Zxnua 3.2.1 Zxnuatiko didypauua, ouuBoAa kat apibunon enapwv nAEKTOOVOUWVY:
a. HAektpovouog kavovika avotktdg (NO), B. HAektpoviuog kavovikd kAetotdg (NC),
Y. HAektpovduog ue dUo ouddes enapwy, uia oudda enapwv KAvoviKd avoIKTWVY Kal
uia oudda enapwv KQvovika KAELOTWV.

O éAeyxoqg tng Aettoupyiag Tou nAektpovopou yivetal pe BoATéUeTPO.
Mpémel va petpndouv n 1don tpopodoaciag Tou Tviou 24 V, n tdon ypau-
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WG Tou nAekTpovéuou (220 V) kal n TAor oToug AKPODEKTES POPTIOU TOU
nAektpovopou (UNdEV yia emagéq kavovikd avolktég NO kat 220 V yla ena-
PEG KavovikA KAeloTtég NC).

H melpapatikry didtagn neplhauBdvel éva pelé enanig (1 emagéa) o
ortolog eival oxedlaouévog yia peupa peyalutepo amd 10 A. To pelé €xel
€vav NAEKTPOoMAaYVITN Kal pia opdda enaguwv oL onoieg propel va eivat Tu-
TIOU KAVOVIKA QVOIKTEG, 1] KAVOVIKA KAELOTEG 1) KAl Twv dUo. H Tpopoddtn-
on Tou mnviou yivetal péow evog petaoxnuatiotr| urtofiBacpuou tTng tTdong
and 220V og 24 V.

Ol enagég Tou peAé aguvdgovtal aTo PopTio To oroio propel va eival
gvag NAeKTpoKIVvNTAPAG 1) éva wUIKS PpopTio (Aaurtripag). Ztnv nepltwon
oUvdeong Tou Aaurtripa og évav NAEKTPOVOUO KAVOVIKA aVOLKTO, 1 evep-
yortoinon kat n arnevepyoroinor Tou ¢aivovtat dtav avdBel 1} oprjvel o
Aaurmjpag avriotolxa. ZInVv nepimTwon Tou NAEKTPOKIVNTAPA, N EVEPYO-
noinon kat n anevepyoroinon gaivovtal étav Eekivdel o Kivnmpag 1y étav
otapardel avrioTolxa.

Meptypaen kat Aidypauua g Mewpauatikng Adtaéng

H nelpapatikn) SLdtagn ya ) ouvdeomn Tou NAEKTPOVOUOU 08 NAEKTPIKS
KUKAWMA e popTio nmapouctdletal oto Zxrua 3.2.2. Ot akpodEKTEG YPau-
MAG Tou nAekTpovopou onuelwvovtal pe L1 kat L2 kat mpoopifovtat yia n
ouvdeom Tou aywyou Tpopodoaiag. Ol akpodEKTEG POPTIOU ONELWVOVTAL
T1 kat T2, Exrjua 3.2.2.
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LLA1
LL2
A B
\ Alakérng
r A
n2
M1
Metaoxnuatiotig
220V/24V
A1 A2
X1 X2 L1 L2
Mnvio
T1 T2
T1 T2
HAektpovouog
K
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Zxnua 3.2.2 lNeipauatikn dAta&n yia m ouvdeaon evOg NAEKTPOVOUOU (Ernapéa)
0€ NAEKTPIKO KUKAWUA UE AQUITTHPA 1] UE NAEKTPOKIVNTHPA
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Amaitoupevog e50mAIouOG - Epyaleia - ZuoKeuéS - YAIKa

Ta akdéhouba dpyava Ba xpnaoiornoindouyv yia t dleEaywyn Tng Aoknong:

» €vag nAEKTPOVOUOG,

» évag petaoynuatiotig unoBiBaopol tdong 220 V o 24 V,

» €vag OIMOAIKOG SLAKOTTNG e aoPAAELEG,

» pia inyn evaAaoodpevng Taong 220 V,

» €va gopTio Tou aroteAeiTal and €va AQUITtipa pe vioul 1} €vav nAe-
KTPOKIVNTAPQ,

» €va KaAwdlo TpoPodoaiag pe katdAAnAoug ouvdeTrpeqg ota dkpa
TOU (MOVWHEVOUG),

» €va BOATOMETPO e KAlpakeg 0 - 220 V - 380 V kal

» KoAWdla oUvdeaNnq e HOVWHEVOUG OUVIETPEG OTa AKPA TOUG.

MéTpa npooraciag

e Mn ouvd€oeTe TNV NAEKTPLKN TIAPOoXN TAONG, HMEXPL va OAOKANPWOEL
N oUvdeON TWV CUCKEUWV KAL TWV UNXAVNUATWY Kat va eAeyxBel and
ToV KaBnynt.

e EfakplBwote &TL SAeQ Ol CUOKEUEG Kal Ta KAAWdIa oUvDEONG TOUG
elval oxedlaopéva kal dlaoTacloAoynueva yia tn dlabgaoiun mnyn 1d-
ong kat to dlabgoio eoptio (ANaurTrpag, NAEKTPOoKIVNTAPAR).

® J1YOUPEUTE(TE OTL Ol OVWOELG TWV CUOKEUWV Kal TwV KaAwdilwv eivat
oe KaAr| katdotaon, Xwpig pOopEg, dlakomég Kal xwpig yupva Tun-
MOTA PETAANIKWY onpeiwv.

Aig&aywyn Tng doknong

1. BlOwoTe TOV AQUITTripa OTo VToul.

2. ZUvO€oTE TOUG aKPOJEKTEG Tou Kahwdiou Tpopodoaoiag LL1 kat LL2
OToUG aKPOoJEKTEG A Kal B Tou dlakdrtm. Zuvdéote Toug akpodékteg IF
kal A Tou SLaKOTTIN OTOUG AKPODEKTEG TOU TIPWTEUOVTOG TOU UETAOXT-
patiot, M1 ka M2,

3. Zuvdéate TN Mia dkpn evég kahwdiou auvdeong oTov akpodEkTn A1l
TOU JeuTePEUOVTOG TOU PETAOYNIATIOTA KAl TNV AAAN Akpn otov €vav
AKPOJEKTN XAUNANG Tdong X1 Tou NAEKTPOVAOOU.

4. Zuvdéate Tov delTEPO AKPODEKTN TOU deUTEPEUOVTOG TOU [ETAOXNUA-
TIoT A2 otov 3eUTEPO AKPOJEKTN XAUNANG TAONG TOU NAEKTPOVOLIOU
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X2, xpnotuornolwvtag éva deltepo KaAwdlo olvdeong.

. Zuvdéaote Tov akpodEktn M1 Tou MPWTEUOVTOG TOU HETACOXNMUATIOTH

OTOV OKPOJEKTN YPAUUNG ToU nAekTpovouou L1, xpnoworolwvtag éva
TPITO KAAWDLO GUVIEONG.

. ZUvdEaoTe TOV aKPOJEKTN M2 Tou TPWTEUOVTOG TOU UETAOXNMATIOTY

OTOV AKPOJEKTN YPAUUNQ L2 Tou nAekTpovdpou, Xpnaoluonolwvtag éva
TéTapTO KAAWdI0 oUVdEDNG.

. Zuvdéate Tov évav akpodEKtn goptiou T1 Tou nAekTpovOuou OTOV

gvav akPOodEKTN ToU UTIodoXEa e TO VTOoUI (e TO 50 KAAWDI0).

. Zuvdéate Tov OeUTEPO AKPODEKTN PopPTiou T2 TOU NAEKTPOVOUOU OTO

OeUTEPO AKPODEKTN TOU UTIODOXEA LUE TO VTOUL (L€ TO 60 KOAWDILO).

. EWdomoriote tov kabnynt va eAéy&el Tn dldta&n kat tn ouvdeCOAO-

yia.

2uvdéaTe TO QIQ TOU aywyoUu Tpogodoaiag otny mnyr Taong. KAelote
To dlakortm. O Aaurtmpag avdBel (1 o Kivntrpag EeKvael).

EruAéETe TN owotr kA{uaka Tou BoATdpeTpou. Edv dev yvwpilete Tnv
neploxr| HETaBoAAG NG Tdong mou Ba petprioete, EMIAEETE TNV APEOWS
HeyaAutepn KA{puaka tou 220 V, .. 380 V.

Mpooapudaote Tov évav aywyod ouvdeons Tou BOATOUETPOU OTOV AKPO-
O€KTN XaunAng tdong X1 Tou mnviou Tou NAEKTPOVOUOU Kal Tov dANO
aywyo Tou BOATOUETPOU OTO JeUTEPO AKPODEKTN XAUNANG Tdong X2.
ZUUMANPWOTE TNV TAON TIOU PETPY)OATE OTNV avtioTtoln otrAn Tou MMi-
vaka | (r.x. 24 V). To anoté\eopa autd deixvel 6Tl To deutepelov Tou
METAOXNMATIOTY) TPOPOJOTE( e TN owaoTr) TAoN OTOo TNVIo Tou PEAE,
Suwg de deixvel OTL To mnvio payvntiletal €101 wote va avoifel 1y va
kAeloel TIq emaéq.

Apalpéote To KaAWdLo and Tov akpodEKTn X1 Tou Tnviou XaunAng Td-
ong (24 V) Tou nhektpovouou. To mnvio anevepyoroleital, oL enapeg
avoiyouv kat o Aaurtipag ofrivel. Apalpéote To Aaummpa and to
vToul.

Enavaouvdéote To KaAWdLo TIou agalpéoate otov akpodektn X1. To
ninvio evepyortoleltal, KAEVeL TIG EMAPEG TOU NAEKTPOVAOU.

Me anoguvdeuE€vo TO KaAWdLo ard To Tnvio xapnAng tdong (X1), ouv-
d€ote TOUgQ aywyouqg Tou BOATOUETPOU OTOUG akpodekTeg L1 kat L2
TOU NAEKTPOVOUOU. ZUUMANPWOTE TNV TAON TIOU PETPNOATE OTNV avTi-
otoln otrAn Tou Mivaka | (r.x. 220 V). To anoté\eopa autd deixvel 4Tt
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0 nNAekTpovouog TpopodoTeital cwaoTtd Ue TNV TAoM TG YPAUUIG, OPWS
dev delxvel av ol emaPEg Tou peAE elval avolkTég 1 KAELOTEG.

16. Me anoouvdeuévo 1o KAAWdL0 XauNnAng Tdong and 1o X1, ouvdéate
TOUG aywyouq PETPNONG Tou BOATOUETPOU OTOUG AKPODEKTES POPTIOU
T1, T2 Tou NAEKTPOVOUOU. ZUUMANPWOTE TNV €v3elEn otnv avtiotolxn
otjAn tou Mivaka I. Av ol enagég Tou nAektpovouou eivat NO, n tdon
npénel va elvat undév. Av ol enapéqg eivat NC, 1éte Tipérel va urndpxel
Tdon (r.x. 220 V). ZupnAnpwote otov MNivaka | av oL emaggg eivat NO 1
NC.

17. Zuvdéaote Toug aywyoug Tou BoATOuETPOU OTIG ertageg T1 kat T2 tou
popTtiou. ZuunAnpwote TNV évdelEn otov lMivaka |. Av ol enagég sival
NO, téte mpénel va €xouv KAeloel kal urtdpxel EVOELEN 0TO BOATOUETPO
(r.X- 220V). Av ol enaggq eivat NC, tdte mipEmnel va €xouv avoiEel kat 1
gvoelEn Tou BoATOUETPOU eival Pndév.

18. MNapouaoidote oTov KABNYNTHA TA anoteAéouaTa.

19. Alatnprjote T ouvdeouoAloyia yia Tnv Agknon 3.3.

20. Metd 10 TéN0G TNG AoknoNg, palevete Ta dpyava Kal TIG CUCKEUEG Kal
TA ETUOTPEPETE OTN BEON TOUG,.

MINAKAZ 1.
ATMOTEAEXMATA METPHXHX TOY HAEKTPONOMOY ME BOATOMETPO
; 7 o a a , NO
Tdon mnviou Tdon ypapung | Taon goptiou o
NAEKTPOVOUOU | NAEKTPOVOUOU | NAEKTPOVOUOU NnC
Metprioelq
Juprnepdopara

Epwtoeig - Epyacieg

I. Mwg Aertoupyel 0 NA\ekTPOVOUOG;
Il. Mota eivat Ta (dn Twv eNAPWV TWV NAEKTPOVOUWV;
Ill. Nwg ouvdéetal évag NAEKTPOVOUOG;
IV. Mg yivetal n dartiotwon g owotig Aettoupyiag (o éAeyxog) Tou
NAEKTPOVOUOU UE TN XProN BOATOUETPOU;
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AXKHIH 3.3

HAEKTPIKH YYNAEXH KAl EAETXOX ENOZX PEAE
2E HAEKTPIKO KYKAQMA. EAETXOX TOY PEAE
ME QOMOMETPO

Emdiwkdugvor ZTéxol

e To 8ua g doknong eivat n didaokaAia otoug pabntég Tou TpdTou
NAEKTPIKNG oUvdeOoNG Kal TNG eE€Taong Tng owoTtnig Aettoupyiag evédg
NAeKTPOVOUOU (PeAE) Og NAEKTPIKO KUKAWwPA. H dianiotwon g ow-
oTiG Aettoupyiag (] o €é\eyxog) Tou peAE yiveTal e WPOPETPO.

< O okomndg Tng doknong eivat n e€olkeiwon Twv pabntwv e tnv e€a-
Kpi{Bwon TnNg owotMg Asttoupyilag Twv NAEKTPOVOUWY O HNXavruaTa
YUENg, B€puavong Kat KALUATIopoU (e Tn Bor)fsta ToAUUETPOU.

Eicaywyikég mAnpopopieg

To wudPETPO (TOAUUETPO) elval dpyavo péTpnong TnG NAEKTPIKNG avtioTa-
ong og €va KUKAwA.

0O éAeyxoq TnNg owoTtng Aettoupyiag Tou opydvou yivetal péow Pndevt-
OMoU NG évdel&ng Tou, étav ol aywyol ETpnong ouvdebolv LeTta&u Toug.
Eniong, étav amopakpuvBouv ol duo aywyol, n €vdelEn mpémnel va eival
drelpo.

To wUduETPO dev TPETEL va XENOLUOTIOLETAL 08 KUKAWUATA TIOU TPO-
podotouvtal Ye NAEKTPLIKO pelpa, emeldr] autd propel va odnynoetl otnv
KATAOTPO®P| TOU.

H p€tpnon g nAeKTpIKNG avtiotaong tou nnviou delxvel av eival Kop-
pévn 1 éxL n meplENEN Tou. H pétpnon tng nhektplknig aviioraong petagu
TWV eNMAPWV delxvel av oL EMAPEQG eival avolKTEG (avtioTaon =) 1] KAEIOTEQ
(avtioTtaon pndev).

Meptypaen kat Aidypauua s MNepauatikig Adtaéng
H melpapatiki ddTtagn yia m PETPNON TG WHIKAG avtiotaong Tou nAe-
KTpovéuou Tapouctddetal oto Zyrjua 3.3.1. Ot akpodékteg popTiou Tou
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peAé onuewwvovtal T1 kat T2, ol akpodEkTeg Ypauurig L1 kat L2, evw ol
AKPOJEKTEG XAUNANG Tdong X1 kat X2.

00 0
~
Q
A-V-Q
X1 X2 L1 L2
Mnvio
/ T1 T2
HAektpovouog

Zxnua 3.3.1 lMeipauatikr dtata&n yia tn UETpnaon evog NAEKTPOVOUOU (enapéa) Ue
WUOUETPO. Ot aywyol UETPNoNG ToU WUOUETPOU ouvdéovtal dladoxIKd: a) OTOUG
QAKPOJEKTEG XaUNANG Tdong X1, X2 Tou nnviou tou peAE, B) 0TOUG aKPOIEKTES POp-
tlou kat ypauung L1, T1, katy) L2, T2.

Anmaitouuevog eE0mMAIOuOG - Epyaleia - ZUOKEUES - YAIKG

Ta akéhoubBa épyava Ba xpnotuorownbolv yia t dleEaywyr Tng dokn-
ongG:

» évag nAeKTpovouog,

» €va WUOUETPO Ue aywyoug oUvdeang.
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MéTpa npooraciag

e [lot€, katd tn dldpKela AUt TNG AOKNOoNG, va UNV OUVOECETE OE
Tdon ToV NAEKTPOVAOO.

e Mn XpNOOTOoETE TO WHUOUETPO O JIATAEN TIoU TPoPodoTelTal e
NAEKTPIKY) TAOT).

e Agaipéote OAoUGg TouG aywyoug Tpopodoaoiag kat OAa Ta KaAwdla
arnd Toug AKPOJEKTEG TOU PEAE.

e EruAéETe TNV KATAANAN KApAKa PUETENONG TOU WHOUETPOU (TT.X. Q).

Aig&aywyn Tng doknong

1.

O N O O

2Uuvd€0oTe TOUG aywyouqg HETPNONG TOU WUOUETPOU OTOUG OKPODEKTES
XAUNANG Tdong X1, X2 Tou mnviou Tou NAEKTPOVOLOU. ZUUMANPWOTE
otov MNivaka | v évdelEn (r.x. 5Q). H évdel&n autr npénet va eival
JLAPOPETIKY) TOU UNdevAg Kal delxvel 6Tl To Tnvio dev €xel KOPUEVN TNV
nieplENEN Tou. Otav ouvdebei oe tdon, Ba dyel peuua, o onALlOUOG Ba
evepyormolinBei kat 6a avoi&el 1y Ba kheloel TIq ertaPEég. Av 1 €voelén Tou
ToAULETPOU eival drelpn, TOTe TO TNVI0 €XEL KOpEVN TNV IEPLENLEY] TOU
kat dev propei va dyel pelpa, ouvernwg oute va avoigel 1 va KAeloel TIq
EMAPEQ.

. Mpoodlopiote déoa OeT eNMAPWV €XEL 0 NAEKTPOVOLOG.
. ZUvdE€0Te TOUG aywyoug UETPNONG TOU WHUOUETPOU OE €va OET EMAPWV

Kal onuelnote tnv €voelEr Tou. Emavaldpete yia OAa Ta OET EMAPWV.
Av 1 €vdelfn elval undevikn, TéTE Ol eMAPEQ elval KAVOVIKA KAELOTEG
(NC) kaut eival oe koA katdotaon. Av 1 €vdel&n eival dmelpn, TéTe ol
enagéqg elival kavovikd avolktég (NO). Zuvenwg, yia ernagég NO, n avti-
otaor] Toug Tpénel va eivat drelpn kat yia enagég NC n avriotaon
TOUG TPEMEL va elvatl undeviky.

. MeTakivriote Tov OMALIOUO e TO XEPL Kal eMavaAdpeTe tn HETpnon TNg

avtioTaong AWV TV OET ENAPWY. ZUUMANPWoTE TIq evdeitelg atov MMi-
vaka l.

. ZUMMANpwote av ot erntagég eivat NO 1) NC.

. ZUMIMANPWOTE av To TiVvio Kal oL enagpég Aettoupyoulv owoTd.

. Mapoucidote otov kabnyntr 0ag TA ANOTEAEOUATA.

. MeTtd to TéNOG TNG AOKNONG TOTOBOETNOTE TIG OUOKEUEG OTn B€on

TOUG.



I. TI onuaivel drielpn avtiotaon peta&l Twv eMAPWY TOU KABE OET TOU
NAEKTPOVOLOU;

Il. Nwg yivetal n dwanictwon ™G ocwotAg Aettoupyiag (o €Aeyxog) Tou
NAEKTPOVOUOU WE TN XPHOT TIOAUUETPOU;
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AXKHIH 3.4

HAEKTPIKH YYNAEXH KAl EAETXOX ENOZX
PEAE TIA AIAKOITH KAI AEITOYPTIA
ENOX KYKAOMATOX ME AYO POPTIA

Emdiwkdugvor ZToxol

e To B€ua TnNg doknong eival n didaokalia oToug HabnTtég Tou TPJATou
NAEKTPLKNG oUvdeONQ Kal TNG €E€TAONG TNG OWOTAG Asttoupyiag evog
NAEKTPOVOUOU JSLAKOTIAG 08 NAEKTPIKO KUKAwUa pe duo ¢poptia. H dia-
niotwon ™G owotg Aettoupylag Tou pelé yivetal e BOATOUETPO Kal

je TTOAUETPO.

e O okormdg Tng doknong eival va pddouv ol pabntég va xpnotuomnolouv
ToV NAekTPOVOUO SlaKoTHG Yia ouvdean, Aettoupyia kat dlakorr Aet-

Toupyiag duo popTtiwv.

Eiocaywyikég mAnpopopisg

Ot nAektpovdpol dlako-
g xpPnotuonolouvtal
yla XapnAd pelpata ué-
Xp1 20 A. Zuvribwg TepLé-
XOUV TIOA\ANAd O€T emna-
¢wv, turnou NO 1 NC,
Ta omnoia aA\d&louv 6éon
étav evepyomoleitat T0
nnvio Tou nAektpovouou
(Zxqpa 3.4.1). To mmvio
Aettoupyel otnv  TAON
™G YPauuNng 220 V ) oe
XOUNAY) Tdon 24 V.

1 2
3
4 5
6

Zxnua 3.4.1 AKpOSEKTEG TOU NAEKTPOVOUOU SLaKOTTIG
Ot akpodékteg 1-2 kat 4-5 eivat NO,
ot akpodEkteq 1-3 kat 4-6 eivat NC.
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Meptypapn kat Atdypauua g MNelpauatiknic Aldtaéng
H nelpapatikr) ddtagn yia tn ouvdeon Twv dUo gopTinv d1 kat 2 péow
nAektpovopou iapouatddetal oto ZxMua 3.4.2 érou:

L
N
A B
AT A
AlakorTng
ni n2
MeTaoxnuatiotiq
220V/24V
A1 A2
X1 X2 1
I'Ir]v[o/v
4 2 3 o2
HAektpovouog
d1
Zxrjua 3.4.2 Aidtaén yia ) ouvdeon evog nAEKTPOVOLOU dLAKOMG 08 KUKAWUA LUE
duo AqumTrpeEg.

I. L-N: 0 akp0oJ3€KTNG TNG PAoNG KAl TOU OUSETEPOU AVTIOTOLKA, TNG YPAR-
WG Hovopaaotkng Tdong 220 V
Il. A, B, I', A: ol akpodEKTeQ ToU JIMOAIKOU SLaKATITN
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Ill. M1, N2: oL akpodEKTEG TOU MPWTEUOVTOG TOU ETACXNUATIOTH
IV. A1, A2: ol akpod€KTeG TOU SeUTEPEUOVTOG TOU UETACXNMATIOTY
V. X1, X2: ol akp0odEKTEG TOU TINVIOU TOU NAEKTPOVOLIOU
VI. 1-2: oL akpodékTeg TG enagric NO Tou nAektpovouou

VII. 1 - 3: ot akpodékteg Tng enagric NC tou nAektpovdpou

VIII. &1 - d2: Ta dUo poptia (Aaurpeg)

Arraitoupuevog eEomAIouOG - Epyaleia - ZuoKkeuég - YAIKG

Ta akdhouBa dpyava kal cuckeuég Ba XpnotuoromBoulyv yia t dleEaywyn
g doknong:

» Mia ninyr) evaAaoodpevng tdong 220 V,

» ‘Evag dunmoAikdg dlakdmmg,

» ‘Evag petaoynuatiotg urtoBiBacpou tdong 220V/24 V,

» ‘Evag nAektpovéuog dlakorng pe éva oet enapwv NO kal éva oet
enapwv NC,

» Auo Aaurtripeg pe duo vtoul,
» 'Evag aywydg tpopodoaoiag,
» 'Eva BoAtdueTpo,

» ‘Eva moAUpuetpo,

» Kahwdia ouvdeong.

MéTpa npooTaciag

e Mn ouvd€oeTe TNV NAEKTPLKN TIapoxr TAoNG, MEXPL va OAOKANPwOEl
1N OUV3EOT TWV CUCKEUWY KAl TWV UNXAVNMATWY Kal va eheyxBel and
TOV KaBnynTh.

o EEakpiBwote 611 OAeq Ol CUOKEUEG Kal TA KAAWSLa oUVOEDT|G TOUG
elval oxedlaopéva kal dlaoTacloAoynuéva yla tn dlabgaotun mnyn 1d-
ong kat ta dlabéaoiua popTia (AaUMTAPER).

® J1YOUPEUTE(TE OTL Ol LOVWOELG TWV CUOKEUWVY Kal TwV KaAwdiwv eivat
o€ KA} KAatdoTtaon, Xwpic ¢Bopég, dlakomég Kal Xwei(g YUuvA Tun-
HaTa HETAAIKWOV onueiwv.
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Aig&Eaywyn Tn¢ doknong

H ouvdeopoAoyia ou akoAouBel Ba yivel cUupwva Pe To ZxNua 3.4.2.

1.

11.

12.

13.

14.

2uvdéoTe To KaAWdLO oUvdeang otouq duo akpodékteg A kat B tou
SINoALKOU JLaKATTTN.

. ZUvdéoTte Toug dUO OKPOJEKTEG TOU TIPWTEUOVTOG TOU UETACXNMATIOTH

M1 kat M2 otoug akpodékteg I kal A Tou dirmoAkou SlakdTTTn.

. ZuvdéoTte Toug U0 aKPOodEKTES TOU OeuTEPEUOVTOG TOU UETATYNMATL-

otr A1 kat A2 gToug aKPOJEKTEG TOU TNviou Tou peA€ X1 kat X2.

. ZUVOEaTe TOV AKPOJEKTN 1 TOU PeAE e TOV aKPOJEKTN A TOU SLaKATTN.
. ZUvOE0Te TOV OKPOJEKTN 2 TOU PEAE |e TOV €vav aKPODEKTN TOU VToul

Tou Aaurtipa (poptiou) 1.

. ZUvdéoTe ToV aKPOJEKTN B Tou SLaKATTIN e TO SeUTEPO AKPODEKTN TOU

vtoul Tou Aaurttrpa $1.

. ZUuvdEaTe TOV OKPOJEKTN 3 TOU PENE e TOV €vav aKPODEKTN Tou vToul

Tou Aaurtripa (popTtiou) d2.

. ZUvOE€0Te TOV AKPOJEKTN B Tou SLaKATTTN e TO SeUTEPO AKPODEKTT TOU

Aaurtipa ¢2.

. Ae(&te oToV KABNYNTY TN ouvdeopoAoyia, Wote va Tnv eAEYEEL
. ZUVOEOTE TO PIG TOU KaAwdiou ouvdeaong oto diktuo. O Aaprtripag d2

avdpet.

KA\eioTe Tov dlakdrtm. @a akouoeTe TO TMvio va KAeivel Tig emageg NO
kat va avoiyet Tig enapég NC, pe arnotéAeopa o Aaurtipag ®1 va avd-
el kal o Aaprtpag 2 va ofroel.

Avoi&te TOV JlAKOTTTN. @a akoUoeTe TO NVio Tou PeA€ va aANAdeL TIG
EMAPEQ KAl 0TN ouvéXeLla o avapuévog Aaurtmpag ©1 6a offrjoel, v o
oBnotég ®2 6a avayel.

ErA€Ere Tn owoTr| kKAipaka Tou BoAtdéuetpou. Edv dev yvwpilete v
TiepLloxr] METAROANG TNG TAONG Tou Ba PETPNOETE, EMMNEETE TNV AUECWS
peyaAUTepn Tou 220 V KA{uaka, .. 380 V.

K\eiote Tov dlakémm. Mpooapudote Tov évav aywyd HETPNong Tou
BOATOUETPOU OTOV AKPODEKTN XAUNANG TAong X1 Tou mnviou Tou nAe-
KTPOVOUOU Kal TOV AANO aywyo TOU BOATOUETPOU OTO JeUTEPO OAKPO-
OEKTN XAMNANG TAoNG X2. ZUUMANPWOTE TNV TAOM MOV PETPNOATE OTNV
avtiototxn otAn tou Mivaka | (r.x. 24 V). To anotéheopa autd delxvel
OTL TO deuTePEUOV TOU HETAOXNUATLOTY TPOPOdOTE(l TN OWOoTY) TAoN OTO
Tinvio Tou peAé.
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16.

17.

18.

18.
19.

21.

22.
23.
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AvoiEte To dlakKATTIN. ZUVOEOoTE TOUG aYWYoUQg TOU BOATOUETPOU OTOUG
AKPOJEKTEG 1 Kal 2 TOU NAEKTPOVOUOU. ZUUMANPWOTE TNV TACN ToU
petprioate otnv avtiotowxn otrAn tou Mivaka | (r.x. 220 V). To anoté-
Aeopa autd delxvel &tL ol emagég 1 kat 2 elval avolkTég. ZUVOEOTE TOUG
aywyouq Tou BOATOUETPOU OTOUG aKpodEKTeG 1 Kal 3 ToU NAeKTPOVO-
MOU. ZUMMANPWOTE TNV TAOM TIOU YETPNOATE OTNV aviiotolxn oThAn
Tou Mivaka | (r.x. 0 V). To arnotéAeopa autd deixvel 6Tt oL emaPeg 1 kal
3 Tou pel€ eival KAELOTEG.

Me avolktd Tov dlakdrttn ouvd€oTe Toug aywyouq HETPNOoNG ToU BoA-
TOETPOU OTOUG aKPOJEKTEG TOU popTiou ®1, 2 kat B. Emavaldfete n
HETPNON OTOUG AKPOJEKTEG TOU PopTiou D2, 3 kat B. ZupmAnpwote Tiq
evdeitelg otiq avriotokeq otiAeq tou MNivaka |. Av n emagr Tou nAe-
kTpovouou eival NO, n tdon npénel va eivat undev. Av ol enageg eival
NC, tdéte nmpénet va undpxel taon (r.x. 220 V).

K\elote TOV JLAKATTIN. ZUVOEDTE TOUG aywyoUg TOU BOATOUETPOU OTIG
enageéq 1 Kal 2 Tou NAEKTPOVOUOU. ZUUTANPWOTE TNV €vOelEn oTov
Mivaka | (m.x. 0 V). Zuvd€ate Toug aywyouq Tou BOATOUETPOU OTOUG
aKkpodEkTeG 2 kal B tou goptiou P1. ZuunAnpwote tnv €vOelEn oTov
Mivaka | (r.x. 220 V). Av oL entagég eival NO, 1dte Tipérel va €xouv KAel-
o€l KAl urtdpxel EvOelEn oto BOATOUETPO (M1.X. 220V).

2uvdéaTe Toug aywyoug Tou BOATOUETPOU OTIG eTAPEQ 1 KAl 3 TOU NAe-
KTpovOUoU. ZuunAnpwaote tnv évdelén otov Mivaka | (r.x. 220 V). Zuv-
déote Toug aywyoug Tou BOATOUETPOU OTOUG akpodEkTeg 3 kal B tou
poptiou ®2. ZupnAnpwate TNV €vdelEn otov Mivaka | (r.x. 0 V). Av ol
enagég eivat NC, tdte mipérel va €xouv avolEel kal 1) évOelEr Tou BOATO-
peTpou eivatl undév.

Ael&Tte oToV KABNYNT TN AetToupyia.

AvoiEte Tov dlakdrn. ArtoouvdgoTe TO PIG Tou Kahwdiou olvdeong
arné 1o diktuo.

ApaipéoTe 6Aoug Toug aywyoug TpoPodoaciag kal Aa Ta KaAwdia
anod TOUG OKPOBEKTEG TOU PEAE.

EmA€ETe TNV KATdAANAN KAipaka pérpnong Tou mMoAUpETPOU (T.X. Q).
Juvdéote Toug aywyouq UETPNONG TOU TTOAUPETPOU OTOUG OKPOJE-
KTeQ XauNAg Tdong X1, X2 Tou mnviou Tou NAEKTPOVOLIOU. ZUPMANPW-
ote otov MNivaka Il Tnv €vdel&n (r.x. 5Q). H €vdelEn autr npénet va eivat
JlaPOPETIKNY Tou Undevog Kal delxvel OTL To Tnvio dev €xel KoUévn TV
TieplEAIEN Tou. ‘Otav ouvdebel oe tdon, Ba dyel peuua, o onAloudg Ba
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24.

25.

26.
27.
28.
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gvepyornolnBei kat 6a avoi&el 1 Ba kheloel TIq ertaPEég. Av 1 €vdel€n Tou
TIOAUPETPOU elval drelpn, TéTe TO TINVIO €XEl KOUUEVN TNV TIEPLEAIEY] TOU
Kat dev propel va dyel peldua, ouvenwg oute va avol&el 1] va kheloel Tiq
EMAPEQ.

>uvdéate TOUug aywyouq PJETPNONG TOU WUOHETPOU OTO OET EMAPWY 1
KAl 2 Kal onuelwate v €voelEr) Tou. EmavaAdBete yla 1o 0T enapwv
1 kat 3. Av n €vdelEn eival Undevikr), TOTE OL ENMAPEG ival KAVOVIKA KAEL-
ot€q (NC) kat elvat og koA katdotaon. Av 1 €vdel€n eival drielpn, Tote
ol enaéq eivat kavovikd avolktég (NO). Zuvenwg, yia enapeg NO, n
avtiotaor Toug pérnel va eivat drelpn kat yia enapeg NC n avtiotaon
TOUG TPETEL va elval UNJEVIKY.

MeTtakiviioTte Tov OAIOUO UE TO XEPL Kal eEMAVANARETE TN PETPNON TNG
avtiotaong Twv dU0 OET eMAPWV. ZUUNMANPWOoTE TIG evdel&elg otov IMi-
vaka Il.

JupnAnpwote av ol enaPég eivat NO 1) NC.

ZUUMANPWOTE av To TMVIo Kal oL enagEég Aeitoupyouv owoTtd.
ATOOUVAPPONOYTOTE TIG OUOKEUEG KAl ETILOTPEYTE TIG 0T BE0N TOUG.



Tdon nnviou nAekTpovoou:




AvtioTaon nnviou nAektpovopou:

. Mowa eivat n Tdom tou mnviou Tou NAEKTPOVOUOU;

. Mg Aettoupyel 0 nAekTpovdpog dlakormg e duo popTia;

. Mola eival ta €idn Twv enagwv Tou NAEKTPOVOLOU JIAKOTIAG;

. Mg ouvdéetal €vag nAektpovopog dlakorng e dUo popTia;

. Mwg yivetal n dwariotwon ™g ocwotig Aettoupyiag (o éleyxog) Tou

NAEKTPOVOUOU;

. Moo oet enagwyv (NO 1} NC) avdBel To Aaurrmpa, étav evepyoroleitat

0 NAEKTPOVOLOG;



EPrASTHPIAKOZ OAHI O 75

AXKHZIH 3.5

HAEKTPIKH YYNAEXH KAl EAETXOX ENOZX PEAE
2TO KYKAQOMA TPOPOAOZIAX TOY
HAEKTPOKINHTHPA. EAETXOX ME AMTIEPOMETPO

Emdiwkouevol ZToxol1

< To B€ua TG doknong eival n ddaokaAia oToug HabnTég Tou TPAToU
NAEKTPLKNG oUvdeoNng Kal TG eE€taong Tng owoTtAG Asttoupyiag evog
peA€ pellaTog oTo NAEKTPIKO KUKAwUA evog nAektpokivntripa. H di-
artiotwon ™G owotng Aeitoupyiag (] o €Aeyxog) Tou peAé yivetal pe
QUITEPSUETPO.

e 3KOTOG TNG napouoag doknong eival va pdbouv ol pabntég tov Tpo-
1o oUvdeong, Aettoupyiag Kat Tn HEB0DO EAEYXOU e auMEPOUETPO TOU
PeAE PeUPATOG OTO KUKAWLA TOU NAEKTPOKLVNTIPA.

Eiocaywyikég mAnpopopies

To peA€ pelatog xpnoluoroleTal yia tn ouvdeon 1 arnoouvdeon Tou Bon-
ONTIKOU TUALYATOG EKKIVNONG TOU povogpaatkou kivntripa. H ouvdeon tou
Bon6nTikoU TuAypatog yivetal yia Tnv ekkivnon kat n anoocuvdeon yivetal
étav o Kivnpag €xel avartl&el To 75% TNG OVOPAOTIKNG TOU TaxXUTNTAG.

To pehé pedpatog €xel €va mnvio and xovdpd olppua kal éva OeT eMna-
Pwv kavovikd avolktég NO, Zxua 3.5. To nnvio Tou peAé ouvdgetal ot
oelpd pe v kupla edon S1 tou kivntrpa. O enapeg (NO) ouvdEovtal oe
oelpd e TN BondnTikn pdon S2.

‘Otav o kivntpag eival og otdon kat Tpoodoteital e pelpa, ol ena-
@ég NO eival avolkTég, dev Tpopodoteital n ¢pdon S2 kat o KvnTrpag dev
ekkivel. H @don S1 kat To mmvio Tou peAé Tpopodotolvtal e pelua Kal
aroppo@del TTOAU UPNAS pelpa (3-7 opEG UYNASTEPO TOU OVOUAOTIKOU),
eMnewdn) o Kvntpag eival oraparnpévog. To pelpa autd payvnridel To mn-
vio Tou pelé kal €Akel Tov OTMALIOUO O ormolog KAeilvel TIq enagég. 'ETol, n
¢don S2 Tpogodoteital ue pelpa Kal 0 KIVNTHPAG EKKIVEL

‘Otav o kivntipag €xel avartu&el Taxutnta ~ 75% TNG OVOUAOTIKAG
Tou, TéTE TO pelua oV kKupta ¢don S1 pelwvetal mepirmou oTnV TP Ka-
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VOVIKNG Aettoupylag, To payvntiké nedio mou napdyel To mmvio eEaobevel
Kal 0 onALOUOG eAeUBepWVEL TIG eMAPEG OL oroieg avolyouv. H ¢don S2
Aroouv3EETAL and TNV TPOPOS00ia TNG Ue PeUPA KAL O KIVNTHPag ouvexiGel
va Aertoupyel poévo e v Kupla ¢pdon S1.

To peAé évraong, oe autr T ouvdeouoAloyia, dev MPOTPEPEL TIPOOTA-
ola Tou kKivnMpa and unepPdpTIon. Xpnotuoroleltal oe Kvntripeg KAa-
OMATIKAG LloXUog pExpL THP.

A B
Pehé
N Alakdrng peUHATOS
r A \
L1
A
Kuplo
TUALYHQ
S \
S T1 T2

S1
S2

Bon®ntiké / \ Mukveg

TONyLa Aettoupyiag
S2
\ Mukvwg
eKKivnong

Zxnpa 3.5 HAeKTpIK) OUVOEDN NAEKTPOVOUOU PEULATOG OE UIOVOPATIKO KIvNTripa
UE MUKVWTI EKKIVNONG KAl TIUKVWTN Attoupyiag. To mnvio Tou peAé eival ouvdedeus-
vo oTnVv KUpLa eAaon Kat ot Enagesg Tous givat otn Bonéntikr ¢daon Tou Kvntripa.

Meptypapn kat Atdypauua g Melpauatiknig Aldtaéng
H melpauatikry didtagn yla Tn ouvdeon TOU NAEKTPOVOUOU PeUNATOG OE
NAEKTPIKO KUKAWUA e popTio mapouatdetal oto Xxrpa 3.5.
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Amaitoupevog eE0mmAIouOG - Epyaleia - Zuokeués - YAIKa

Ta akéAoubBa dpyava kal GUOKeUEG Ba XpnaotuoromnBouly yia v dle€ayw-
Y1 TNg doknong:

» Mnyn E.P.

» AlakdTIng dMoAkdG pe aopdieleq 16A.

» 'Evag kivntrpag KAAoPATIKNG loxuog < 1 HP.
» ‘Eva peAé peluarog.

» ‘Evag aywydg tpopodooiag.

» ‘Eva aunepduetpo.

» Kahwdia ouvdeong.

MéTpa npooTaciag

® ‘OAeg ol epyacieg ouvdeong Tou eEomAlopol Ba yivouv xwpig Tdon.
Mnv ouvd€oeTe TNV NAEKTPLKN TTIAPOXT TAONG, MEXPL VA OAOKANPWOE(
N oUvOEON TWV CUCKEUWV KAL TWV UNXAVNUATWY Kat va eAeyxBel and
ToV KadnyntH.

e EEakpiBwote 6Tl OAeq Ol CUOKEUEG Kal TA KAAWdLa oUVOEDT|G TOUG
elval oxedlaopéva kat dlactacloAoynuéva yla tn dlabgoiun mnyn 1d-
oNng Kat To dlabEaiuo PopTio (NAEKTPOKIVNTAPAK).

e >youpeuTteite OTL Ol LOVWOELG TWV CUOKEUWV KAl TwV KaAwd{wv eival
o€ KaA} KatdoTtaon, Xwpeig ¢pBopEég, dlakomeg Kal XwPeig YUuvA Tun-
MOTA HMETAANIKWY onuelwv.

Aig&Eaywyn Tn¢ doknong

1.

AvayvwploTe molo TUAya eival To TUALya ekkivnong (Bondntikd) S-S2
kal 1toto eival To TUAypa Aettoupyiag (kUplo) S-Si.

. Zuvdéote Tov akpodEKTN T1 Tou peAé oToV aKPOJEKTN TOU TUALYHATOQ

Aertoupyiag S1. Zuvdéate Tov akpodEKTN T2 Tou PeAE OTOV AKPODEKTN
S2 Tou TUAlyHaTOg €KKIVNONG TOU KivnTripa.

. ZuvdéoTte Tov akpodéktn L1 otov évav akpodEKTN ToU aumnePOUETPOU

Kal To deUTEPO AKPODEKTN TOU AUMEPOUETPOU OTOV AKPODEKTN A ToU
ko).

. ZUvOEaTe TOV aKPOJEKTN S oTov akpodEKTN I Tou SlakdTTn.
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5. Zuvdéote Tov aywyod TpoPodoaoiag otoug akpodékteg A kal B Tou dia-
Ko

6. Ae(€te n dldTagn otov KABnynt oag, WoTe va TNV eAEYEEL.

7. ZuvdEaTe TO PIG ToU aywyou Tpopodoaciag otnv rnyr Tdong. O Kvnt-
pag mpémnel va EeKIVoEL.

8. MNapakoAoubriote TNV €v3elEn Tou aurepdueTpou. H EvdelEn nmpenet va
au&nBel andtopa katd TNV KKIVNOT. ZNUELWOTE TNV EVOELEN TOU auTTE-
POUETPOU KATA TNV eKKivnon (T.X. 18 A).

9. Metd tnv ekkivnon 1o pelpa MPEMEL va HELWOEL IEXPL TNV OVOUACTIKY
T Tou Kivntripea (™~ 3,5 A yua kivntpa 1 HP). Av to peldua napapé-
vel UPnAS yia meplaodtepo and 5 deutepoAertta, TOTE Ol EMAPEG TOU
peA€ ekkivnong dev avoiyouv kat To TUALyHa ekkivnong mapapével oto
KUkAwpa. Autd onuaivel 6Tt To pelé ekkivnong dev Aettoupyel cwoTd.
ZNUEIWOoTe TNV EVOELEN TOU AUMEPOUETPOU KATA TNV KAVOVIKY) AEITOUP-
yia otov Mivaka | (.x. 3,5 A). Av To pelpa ekkivnong eivat peyakltepo
amnd To pela Kavovikng Aettoupyiag, TOTte To peA€ Kal 0 KvnTriPag Aet-
TOUPYOUV KAVOVIKA.

10. Avoi&te 10 dlakdrn. O KNTriPag MPEMEL va OTAUATYOEL.
11. Artoouvd€oTe TO PIg ToU aywyou Tpopodoaiag.
12. MaZéyte ta UAIKA Kat emoTtpéPte Ta ot 6€omn Toug.

MINAKAZ 1.
AMOTEAEXMATA METPHXHX TOY PEAE PEYMATOZX
ME AMIMNEPOMETPO

Pelua ekkivnong | Pelua KAVOVIKNG
[A] Aettoupyiag
[A]

Metpnroelgq

Zuurnepdouata
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EpwTthoeig - Epyacieg

I. Mwg Aettoupyel 0 n\ekTpovopog peUaTOG;
IIl. Mota eivat Ta (dn Twv eNaPWV TV NAEKTEOVOUWV PEUNATOC;
Il. Nwg cuvdéetal évag NAeKTPOVOUOG PeUATOG;
IV. Nwg yivetal n dlartiotwon TNg owotng Asitoupyiag (o €é\eyxog) Tou
NAEKTPOVOLOU PEUUATOQ [IE TN XPYOT AUMEPOUETOOU;
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oo AXKHZIH 3.6

HAEKTPIKH XYNAEXH KAl EAETXOX ENOZX PEAE
PEYMATOZ XTO KYKAOMA TPOPOAOZIAX
TOY HAEKTPOKINHTHPA. EAETXOX ME OMOMETPO

Emdiwkdugvol ZToxol

e To B€ua TnNg doknong eival n didackaAia oToug HabnTég Tou TPJAToU
NAEKTPIKNG oUvdeOoNg Kal TNG eEETAONG TNG OWOTNG Aettoupyiag evdg
peAE€ pelpatog oTo NAEKTPIKS KUKAwHA evlog nAekTpokivntripa. H di-
aniotwaon NG owotng Asttoupyiag (1 o €Aeyxoq) Tou peA€ yivetal pe
QUMEPOMETPO KAl [E WUOUETPO (TTOAUMETPO).

@ XKOTIOG TNG nMapoucag doknong eivat va pdbouv ol padnteg Tov Tpdmo
ouvdeong, Aettoupyiag kat Tn uEBodo eAEyXoU Tou peA€ pelATOg OTO
KUKAWUQ TOU NAEKTPOKIVNTHPA.

Eiocaywyikég mAnpopopies

To peA€ pelatog xpnotuoroleital yla tn ouvdeon 1 arnoouvdeon Tou Bon-
ONTIKoU TUAYATOG EKKIVNONG TOU povogpaalkou kivntripa. H ouvdeon tou
Bon6nTikoU TUAlyuaTog yivetal yia Tnv ekkivnon Kat n arnoouvdeon yiveral,
étav o KivnTpag €xel avartl&el To 75% TNG OVOPAOTIKNG TOU TaXUTNTAG.

To pehé peupatog €xel éva mnvio and xovdpd olppua kal éva OeT eMna-
Pwv kavovikd avolktég NO.

To wpdpeTpo (MOAUMETPO) elval dpyavo PETPNONG TNG NAEKTPIKNAG avTi-
otaong oe €va KUKAwpa. O €Aeyxog TG owoTthg AetToupyiag Tou opyd-
vou yivetal pgow undeviopou tng €voelEng tTou, dtav ol aywyol JETpnong
ouvdebouv peTa&U Toug. Emiong, dtav amopakpuvBoulv ot duo aywyol, n
gvdelEn mpénel va eival drelpo ().

To wpbueTPOo dev TIPETEL VA XPNOLLOTIOLEITAL 0€ KUKAWUATA TIOU TPOPO-
dotouvtal e NAEKTPIKS peupla, eneldr] aQutd Ynopel va KataoTpagpel.

H pétpnon g nAekTplkAg avtiotaong tou mmviou deixvel av ival Kop-
HEVN 1] OxL N TePLENEN Tou. H pétpnon g nAeKTPIKNAG avtiotaong HeTagu
TWv ena@wv deixvel av ol enagég eival avolkTég (avtiotaon =) 1) KAELOTEQ
(avtioTtaon pndév).
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Meptypapn kat Atdypauua g Melpauatikng Aldtaéng

H melpapatikn) dldtagn ya ) oUvdeom ToU NAEKTPOVOUOU O NAEKTPIKO
KUKAWUQ e popTio mapouatdletal oto Zxrua 3.6.

00 0
~
MoAUpeTpO 0
V\
A-V-Q
A B
Pelé

g?.l(ﬁoq
L1

TH1
T2

Zxnua 3.6 Meipauatikn ddta&n yia m uEtpnon ue wUOUETPO (TTOAULETPO)
TOU NAEKTPOVOUOU PEUMATOG.

Amaitoupevog eE0mmAIOUOG - Epyaleia - ZUOKEUES - YAIKG

Ta akéAouba dpyava Kal CUOKeUEG Ba xpnotdoronBouy yia tn dleEaywyr)
G doknong:

» Mnyn E.P.

» AlokOTTNG SIMOAIKOG e aopdaAeleg 16 A.

» 'Evag kivntr)pag KAAoPATIKNG loxuog < 1 HP.
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» ‘Eva peAé peluatog.
» ‘Evag aywydg tpopodooiag.
» ‘Eva wpdpetpo.

» Kahwdia ouvdeong.

MéTpa npooraciag

e 'Oleg ol peTprioelg Ba yivouv xwpig tdon.

Aig&Eaywyn Tn¢ doknong

1.

Avayvwpiote olol eival ol akpodékteg mnviou L1 - T1 kat poptiou T1 -
T2.

. Me ortTikd éAeyx0 dlarmoTwveTal av To Tnvio Tou peAé eival Kauévo.
. ZUVOEOTE TOUG AKPOJEKTEG TOU WUOUETPOU OTOUG aKpodékTeg L1 Kat

T2 Tou peA€. Av n €vdelEr] Tou elval drelpn, TOTE oL EMAPEG eival avol-
KTEQ (emeldr] To peAé eival NO) kal oe KaAr} katdataon.

. ZUvOE0Te TOUG OKPOJEKTEG TOU WHUOETPOU OTOUG aKkpodékTeg L1 kat

T1 Tou Tinviou Tou peAé. H évdelEn Tipénel va elival SlapOopETIKN TOU Un-
devog (BpaxUKUKAWUEVO TINVio) Kal SLAPOPETIKY) TOU AMELPOU (KOUEVO
oupua). Ze avtiBetn nepimrwon and Ti§ napandvw, To PeAE elvat ehart-
TWMATIKO Kal TipEmnel va avtikataotabel. Kataypdyte tnv €vdelén otov
Mivaka I.

. Ae(&te Ta anoteAéouara otov KabnynTtr 0ag, WoTe va Ta eAEYEEL.
. Magéyte Ta UNKd Kat eToTpEPTE TA 0TN BE0M TOUG.

MINAKAX I.
AMOTEAEZMATA METPHZHZ TOY PEAE
TAZHZ ME QMOMETPO

A\]I_[TLO'FGOT] Avtiotaon peta&u ena-
nviou PWV TOU PEAE PEUNATOG
TOU
pPENE

peluarog AVOIKTEQ KAeloTtéq
Q] enageg [Q] | enaggqg [Q]

Metprioelq

Juurnepdopata
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EpwTthoeig - Epyacieg

I. TL onuaivel dmelpn avriotaon HeETAEU TwV EMAPWY TOU NAEKTPOVOUOU
PeUUATOG;

Il. Tt onuaivel undevikr avtiotaon PeTa&l Twv EMAPWY TOU NAEKTPOVOLIOU
peluaTog;

ll. Mg yivetal n dartiotwon g owotg Aettoupyiag (o0 €Aeyxog) Tou
NAEKTPOVOLOU UE TN XPT|OT TIOAUUETPOU;
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oo AXKHZIH 3.7

HAEKTPIKH XYNAEXH KAl EAETXOX ENOZX PEAE
TAZHY XTO KYKAQOMA EKKINHXZHX
TOY HAEKTPOKINHTHPA TOY XYMIIIEXTH

Emdiwkdugvol ZToxol

e To B€ua TnNg doknong eival n didackaAia oToug HabnTég Tou TPJAToU
NAEKTPIKNG oUvdeOoNg Kal TNG eEETAONG TNG OWOTNG Aettoupyiag evdg
peAE€ TAoNG OTO NAEKTPIKO KUKAWHA evog nAekTpokivnpa. H dari-
OTWOTM TNG OWOoTNG Aettoupyiag (1) o EAeyX0G) TOU PeAE yiveTal e aprte-
POUETPO KAl e WUOUETPO (TTOAUUETPO).

@ XKOTIOG TNG nMapoucag doknong eivat va pdbouv ol padnteg Tov Tpdmo
ouvdeong, Aettoupyiag kat Tn pEB0do eAEYXOU ToU peAE TAoNg oTo KU-
KAWWUA TOU NAEKTPOKIVNTAPA.

Eiocaywyikég mAnpopopies

To peA€ TAong ouvdEeTal OTO KUKAWUA EKKIVNONG TOU HOVOPATIKOU Kivn-
TAPA e TIUKVWTH, UE OKOTIO VA armoouvOEoEL TOV TIUKVWTT EKKivnong, étav
0 Kivntipag €xel erutaxUvel 0to 75% TN OVOUACTIKNG Tou Tayxutntag. O
Kivntipag uropel va eival povopaaotkdg e péviun Bonbntikr) ¢pdon e Tu-
KvWTA 1] HOVOPATIKAG He TIUKVWTH EKKIVNONG Kal TIUKVWTT) Asltoupyiag.

To peAé Tdong KataokeUuddeTal Pe €va OET EMAPWY KAVOVIKA KAELOTWY
(NC), oL oroieg avoiyouv dtav To mnvio Tou gvepyorolel Tov onALloUS. Ot
EMAPEQ TOU peAE guvdgovTal oe Oelpd [e TOV TIUKVWTY ekKivnong Kat To
rnvio Tou peA€ ouvdEeTal TAPANANAQ e TN BondNTIKY ¢ACN ToU KvnTrPad.

H tdon nou endyetal oto TUAyda ekkivnong katd m didpkela emtd-
XUvong Tou Kivntpa epapudletal ota dkpa tou rnviou Tou peAé. ‘Otav
0 KIVNTApag €xel erutayuvel epimmou oto 75% TNG OVOWAOTIKNG Tou Taxu-
NTag, TOTE 1 TACON AUTH €ival ApKeETA UPNAN], WOTE va EVEQYOTIOW|OEL TOV
OTIAOMO Tou peAé€ Kal va avoiEouv ol emageg Tou. ‘ETol, 0 MUKVWTAG, O
orolog eival ouvdedeuévog oe Oelpd e TIG ETIAPES, Byaivel EKTAG KUKAW-
patog. ‘Otav dlakorel n Tpopodoaoia e TAon Tou Kivntripd, autdg emBpa-
dUvel KAl OTNn ouvéxela PelwveTal n Tdon Tng BondnTikiAg ¢dong Kat €10t
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MelwveTal n Tdon oto mmvio Tou peAé, ue anotéleoua ot NC enagég tou
va KAeloouv.

To mnvio Tou peA€ Tdong eAfyxetal he €va WUOUETPO HETAEU TWV AKPO-
dekTwv 2 kal 5 (Zxua 3.7). To wudpetpo npénel va deifel Tiun g avti-
oTaong Tou Tmviou dlapopPETIKY) Tou UNdevdg. Av n €vdelgn eivat undev, To
nnvio eival BpaxukukAwpEvo, evw, av eival Amelpn, To TMvio eival KOoppE-
vO. 211G U0 QUTEQ TIEPUTTWOELG, TO PEAE elval EAATTWHATIKO KAl TIPETEL va
avtikataotadel. Ot emaPEg Tou PeAE TAONG EAEYXOVTAL JUE TO WHUOUETPO |le-
Ta&U akpodekTwy 1 kat 2 (Zyxnua 3.7). Emedn] ot enagéq eivat NC, n évdelén
TOU 0opYydvou UETPNONG MPETEL va eival undev, Kal EMOPEVWS Ol EMAPEQ
elval oe kahr katdotaon. Ze omoladnnote AAAN nepimTwon, To peAé eival
ENATTWHATIKO.

H owotr Aettoupyia Tou peAé Tdong oTo KUKAWUA EKKIVNONG TOU KIvn-
TAPA EAEYXETAL E TN OUVIEDN EVOG AUMEPOPETPOU O OELPA |UE TOV TIUKVW-
1. 'ET0l, otnV ekkivnon, 1o aprepdpeTpo deixvel kKAmolo pelud, SUwg LETA
and pepikd deutepdAertta n €vOelEr Tou undeviletal, eneldr| ol EMAPESG TOU
pelé dvolEav, 0 KAAS0G auTdg TOU KUKAWMATOG €XEL DLAKOTIEL KAl O TIUKVW-
NG €xel Tebel ekTAG.

Meptypaen kat Aidypauua g MNewpauatikng Adtaéng

H melpapatik dldtagn yia Tn oUvdeon Tou NAEKTPOVOUOU Ot NAEKTPLKO
KUKAWWA pe popTio mapouatddetal oto Zxrua 3.7.
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A B
\AlaKérrmq
r A
Kuplo
TUAYHQ
S1
. S1
A
S
MUKVWTAG 5
S2
A
1 w PeNé 2
T Taong
Bonébntikd
TUNypa S2

Zxnua 3.7 Mewpauartikr dtdta&n yia tn Asttoupyia Tou nAEKTPOKIVNTHPA
UE peAE Tdong

Amaitoupevog e50mAIouOG - Epyaleia - Zuokeués - YAIKa

Ta akdAouBa dpyava kalt cUCKeEUEQ Ba XpnaotuoromnBouyv yia tn dle€aywyn
NG AoKNoNG:

» €vag KIvNTHPAG LOVOPACIKAG HE TIUKVWTY Kal Bondntik ¢don,

» gva pelé Tdong,

» SUo aurepdueTPq,

» éva WUOUETPO,

» €vag JIMOAIKOG SLAKATTING e AOPAAELEG,

» €va KaAWJDLo TPOPOSOaiag Ue PIG OTO €va AKPO Kal

» KaAwdla ouvdeong.
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MéTpa npooraciag

e 'Oleg ol epyaoieq ouvdeong Tou eEomAlopou Ba yivouv xwpig Tdon.
Mnv ouvdEaete TNV NAEKTPIKNA TIAPOXT TACONG UEXPL VA OANOKANpwOEl
N oUVOEON TWV CUCKEUWV KAL TWV UNXAVNUATWY Kat va eAeyxBel and
TOoV KadnynTh.

e EEakpiBwote OTL OAEG Ol CUOKEUEG Kal TA KAAWDIa OUVOEONG TOUG
elval oxedlaopéva kal dlaoTacloAoynuéva yla tn dlabgoiun mnyn 1d-
ong Kal To dlabgaio eopTio (NAEKTPOKIVNTAPAG).

® J1yOUpPEeUTE(TE OTL OL OVWOELG TWV CUOKEUWVY Kal TwV KaAwdiwv eivat
o€ KA} KAatdoTtaon, Xwpeig ¢pBopEg, dlakomeg Kal XwPeig YUuvA Tun-
MOTA PETAANIKWY onpelwv.

Aig&Eaywyn Tn¢ doknong

10.

11.

. 2UvOE0TE TOV AKPOJEKTN 5 TOU PeAE OTOV AKPOJEKTN " TOU SLaKATTTN.
. ZUVOE0TE TOV OKPOJEKTN A TOU JLAKOTTIN OTOV €vav aKPOJEKTN TOU

€VOQ QUITEPOUETPOU Kal TO JeUTEPO OKPODEKTN TOU QAUTEPOPETPOU
otov akpod€KTn S1 NG KUpLlag ¢pAaong Tou Kvntrpa.

. ZUvdéoTe ToV aKPOJEKTN 5 Tou peAé OToV KOO aKPodEKTN S Twv dUo

PAcEWV TOU KIvnNTrpa.

. ZUvOE0Te TOV AKPOJEKTN 2 TOU PeAE OTOV aKPodEKTN S2 Tng Bononti-

KNG ¢aong.

. ZuvdéoTe Tov akPOodEKTN 1 Tou peA€ aTov évav akPOdEKTN TOU TIUKVW-

™.

. ZUvO€aTe ToV JeUTEPO AKPODEKTN TOU TIUKVWTY) OTOV évav aKPOJEKTN

TOU QUTEPOMETPOU Kal TOV JeUTEPO AKPODEKTN TOU QAUMEPOUETPOU
oTov akpodEKTN Aettoupyiag Tou Kivntrpa S1.

. ZUvOE€0TE TOUG aKPOJEKTES TOU KaAwdiou Tpopodoaiag oToug akpode-

kTeq A Kal B Tou yevikoU dlakarn.

. Ael&te ™ dldtagn otov Kabnynt oag, wote va Tnv eAEyEeL.
. ZuvdéaoTe TO PIG Tou KaAwdiou Tpopodoaiag ato dIKTuo Kal KAE(oTE TOV

dlakérm. O kwivnmpag Eekivdel. ‘Otav erutayulvel, Ba evepyoroindel to
PeAE Kal 0 TUKVWTNG Ba Tebel ektdg Aettoupyiag.

Kataypdyte tnv évOel&n TOU aUMeEPOPETPOU KATA TNV ekkivnon otov
Mivaka I.

Kataypdyte v €vdelén Tou aurnepOUeTpoU HEPIKA deutepdAemTa
MeTd TNV ekkivnon (r.x. und€v A). Av 1 évdel&n aut) dev eival undév,



88 HAEKTPOAOTIA - AYTOMATIZMOI

12.
13.

14.
15.

16.

17.
18.

TéTE TIPETEL va eAeyXBoUv OAeg oL OUVOETELS Kal, epOToV lval CWOTEG,
TéTE TO PeAé eival eAaTTwHATIKG Kal dev avolyouv ol eragEég Tou.
Kataypdyte To peljia Kavovikhg Aettoupyiag Tou Kivntrpa and tny év-
Oelén Tou deUTEPOU AUTEQOUETPOU.

AeiEte oTov KABNYNT 0Ag TA AMOTEAEOUATA TWV ETPHOEWV.
ATMOOUVAPHOAOYNOTE TO KUKAWLA.

Metpriote Tnv avtioTaon Tou Tnviou Tou peA€ PETAEU aKPOJEKTWY 2
Kal 5 kaL onuelwaoTe TN Tr) otov Mivaka |. H Ty} aut dev npénel va
elvat undév.

Metpriote Tnv avtiotaon peta&l akpodekTwy 1 Kal 2 Tou peAé. H évdel-
&n mpérel va eival moAU uikpen, Tiepimou undév. Ze avtiBetn nepimrwon
TO peA€ eival EAATTWUATIKG KAl TIPETEL VA AVTIKATACOTABEL.

Ael&Te oTOV KABNYNTY TA ANOTEAETUATA.

Maléyte Ta UNIKA Kal eTiloTpéYTe Ta 0T B€on Toug.

MINAKAZ |.
AMNOTEAEXMATA METPHZHX TOY PEAE TAZHX
ME AMIMEPOMETPO KAl QMOMETPO

Avtiotaon | Avrtiotaon

Peupa Pelpa Peupa peNE peNE
ekkivnong | Aettoupyiag | Aettoupyiag | kuplag | BondnTikng
[A] [A] [A] ¢paong ¢paong
Q] [Ql
Metprioelg
Zupnepdopara

Epwtoeig - Epyacicg

IV.

Mwg Aertoupyel To peA€ TAoNG;

Mwg ouvdéetal To peAé TAONG OTO KUKAWWA eVOG NAEKTPOKLVNTAPA,;
Mwg yivetal n dariotwon TG owotrg Aettoupyiag (o €Aeyxoq) Tou
PeAE TAONG HE TN XPNON WHOPETPOU (TTOAUUETPOU);

Mwg yivetal n dlartiotwon g owotng Aettoupyiag (0 EAeyxog) peAé
TAoNG He TN XPriON AUMEQOUETPOU;
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AXKHZIH 3.8

HAEKTPIKH YYNAEXH KAl EAETXOX ENOX
OEPMIKOY PEAE XTO KYKAQMA EKKINHXHX
HAEKTPOKINHTHPA

Emdiwkdugvor ZTéxol

e To 8éua g doknong eivat n didaokaAia otoug pabntég Tou Tpdrou
NAEKTPLKNG oUvdeONQ Kal TNG eE€Taong TNG owoTtng Aettoupyiag evog
BePUIKOU PeAE e UMOUTOV eKKIVNONG OTO NAEKTPIKO KUKAWA eVOG NAe-
KTpokivntrpa. H dwariotwon g ocwotig Acitoupyiag ( o éAeyxoq)
Tou peA€ yiveTal pe aumepOUETPO Kal e WUOUETPO (TTOAUUETPO).

@ XKOTOG TNG napoucag doknong eivat va pdbouv ol padnteg Tov Tpomo
ouvdeong, Aettoupylag Kat Tn pEBodo eAEyxou Tou BeplIkoU peNE OTO
KUKAWQ TOU NAEKTPOKLVNTHPA.

Eiocaywyikég mAnpopopiss

To Bepukd peAé ouvdéetal oTo TUALYUA EKKIVNONG TWV LOVOPACIKWY KIVT-
TAPWV e BonONTIKY GACT Kal TIUKVWTY, UE OKOTIO VA apalpg€oel TO TUNYUA
ekkivnong, étav o Kvntripag €xel Eekvrioel kat ertaxuvel. Xpnotorolel-
TAL, YlA VA QvTIKATAOTNOEL TOV PUYOKEVTPO JLAKOTITN OTOUG EPUNTIKOUG
KIVNTAPEG.

O BepuIkdg nAekTpovipog dlabétel éva Bpaxiova pe dU0 OET eMAPWV
kavovikd kAelotwv (NC): To éva oet guvdéetal oto TUAyHa ekkivnong S2
Kal To deltepo oTo KUPLo TUAYHa Aettoupyiag S1. Ztov Bpaxiova urtdpxel
éva oUppua to omolo, katd ) ddpkela TG ekkivnong, étav dlappgetal and
peuua, Beppuaivetal kat dlactéNetal. ‘Etol, o Bpaxiovag petakiveital, To
éva oeT enagwv avoiyel kal To BondnTikS TUALYUA TIBeTAL EKTOC KUKAWA-
T0G. To O€T enagwv TnG KUPLAG PAOoNG APAUEVEL KAELOTO KAl O KIVNTAPAG
AEIToUpYEl WG LOVOPATIKAG.

‘Otav o kivnmpag dev TpogodoTteital Ye pelpa Kal otauatroel, Téte
pewwveTal n Bepuokpacia Tou oUpUATOG, TO OO0 CUCTEANAETAL KAl ETTAVA-
PEépel TIq dUOo eMaPEQ TNG BonONTIKAG pdong ot B€om KAELOTEG.
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To Bepuikd peAé TpooTatelsl TOV KIvNTHPA arnd uteppopTwon HECTW
Tou JeUTEPOU OET eNAPWV ouvdedeévou atny KUpla edaon. Av To Bondn-
TIkS TUAYpa dev apatpebel, dtav o Kivntripag €xel erutaxivel oto 75% tng
OVOAOTIKNG TOU TaXUTnTag, TOTE TO peljla Tou KivnTtrpa augdvetatl oAU.
To oUpua, To omoio BpiokeTal ouvdedelUévo e TO JEUTEPO OET EMAPWY
(Tng KUpLag PAoNg), SIACTENAETAL KAL Ol EMAPEG avoiyouv SLakOTITovVTaq
€10l TNV Tpopodoaia Tou Kivntrpa o omoiog orapatdel. Xwpig va dappéE-
etaL anod pelpa, To cUpua PUXeTal, cUCTEANETAL Kal odnYel TIG eMagEg va
KAElOOUV OTNV KAVOVIKY) TOUG B€am.

O éAeyxoqg Twv enapwv Tou BepuikoU pelé yivetal otn Bepuokpacia
Tou TepIBANovTa Xwpou. To pelé pérel va eival arnoouvdedepévo and To
KUKAWUA Tou Kivnipa. Me éva wudUeTpOo PETPAUE TNV avtiotaon PeTagu
akpodekTwv L-T1 kat L-T2 n) onola nipéret va eivat moAU pikpen (epimou un-
Oév), eneldn ol enagég eival NC. Ze omotadrjriiote AAAN neplmTwon, To peAé
elval ehattwpaTikd.

O €Aeyxog g Aettoupyiag Tou pelé yivetal pe éva aunepOpeTpo Guv-
dedepévo oe oelpd e TN BondNTIKY PAon Kal he éva deUTepo aumepOue-
TPO ouvdedepEvo O aelpd Pe TNV KUpla pAon. ZInv eKkivnon, To aurne-
POUETPO OTNn BondnTik pdAon deixvel pa €vdelfn, n onoia otn ouvéxela
pndeviletal, dpa ol emaPeg AvolEav. To aunepOUeTPo otnv KUpla ¢Aon
delxvel To ovopaoTikd pelpa. ‘Otav oL enageég Tou peAé otnv KUpLa GAcn
avoi&ouv, TOTe n évdelEn Tou aumePOUETPOU UndevileTal.

lMeptypapn kat didypauua e nelpauatikig dtataéng

H nelipapatikn) ddtagn ya tn ouvdeom ToU NAEKTPOVOUOU O NAEKTPIKO
KUKAwUa e popTio mapouatdletal oto Zxrua 3.8.
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Zxrjpa 3.8 lMepauatikn didta&n yia ) AToupyia Tou NAEKTPOKIVNTIPA
UE BEPUIKO PEAE

Amaitoupevog e50mAIouOG - Epyaleia - Zuokeués - YAIKa

Ta akdAouBa dpyava kal CUCKEUES Ba XpnaotuoromBouy yia tn dleEaywyr
™G doknong:

» €vag MOVOPACIKOG KIVNTHPAG E TIUKVWTT),

» €va BePUIKO PEAE,

» dUo aurepdueTpa 1 pia aunepotonida,

» éva WUOUETPO,

» €vag dLakOTTING SIMOAIKAG e AOPAAELEG,

» éva KaAAWdLo TPoPodoaiag Kat

» KaAwdla ouvdeong.

Mérpa mpooTaoiag

e Mnv ouvd€oeTe TNV NAEKTPIKY TIAPOXN TAONG MEXPL VA OAOKANPwOE(
1N oUVOEDT TWV CUCKEUWV KAL TWV PNYXAvVNUATwy Kat va eheyxBel amnd
TOV KaBnynTH.
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e EEakplBwoTte OTL OAeG Ol OUOKEUEG Kal Ta KAAWdIa oUvOEoN g TOUg
elval oxedlaopéva kat dlactaastohoynuéva yia tn dtabgotun myn 1d-
ong Kal To JLaBEaio PopTio (NAEKTPOKIVNTAPAG).

® J1YOUPEUTE(TE OTL Ol OVWOELG TWV CUOKEUWVY Kal TwV KaAwdi{wv eivat
oe KaAr| katdotaor, Xwpig pOopEg, dlakomég Kal Xwpig yupva Tun-
MOTA PETAANKWY onpeiwv.

Aig&Eaywyn Tn¢ doknong

1. Zuvd€oTe TOUG aKPOdEKTES TOU KaAwdiou Tpopodoaoiag oToug akpodE-
kTeg A Kal B tou dlakdrm.

2. Zuvd€ate ToV aKPOJEKTN I TOU SLAKATTTN OTOV KOO AKPOJEKTN S TwV
duo pAoewv TOU KivnTrpa.

3. ZUVOEaTe TOV AKPOJEKTN A TOU SLAKATITN OTOV aKPOodEKTN L1 Tou pels.

4. Zuvd€ate Tov aKPodEKTN T1 Tou peA€ oToV Evav AKPODEKTN EVOG QUTIE-
POUETPOU Kal TO OeUTEPO AKPODEKTN TOU QUMEPOUETPOU OUVIEDTE TOV
otov akpodEktn S1 g KUplag ¢pdong Aettoupyiag.

5. Zuvd€aTte TOV AKPOJEKTN T2 TOU PeAE OTOV €vav aKPOJEKTN Tou deUTe-
POU AUMEPOUETPOU. ZUVOEDTE TO OEUTEPO AKPODEKTN TOU AMEPOLE-
TPOU OTOV AKPOJEKTN S2 Tng BondnTikng pdong.

6. Aei€te aTov kaBnyntr ™ ddrtagr) oag.

7. Zuvdéate TO PIG Tou KaAwdiou TpoPodoaiag oto diKTuo Kat kKAeloTe TO
dlakémn. O kivnripag Eekivdel. Metd amd peplkd deutepdAernta Oa
AKOUOETE TIG EMAPEG TOU PEAE va avoiyouv.

8. AvoiEte Tov dlakdrtn. Av Tov EavakAeioete auéowg, o Kivntrpag dev
Ba Eekwvnoel.

9. Nepuévete va YuxBel 0 KNTAPAG Kat va KAEITOUV OL EMAPEG TOU PEAE.
Metd EavakAeioTe To dlakdrn. O Kivntrpag 6a Eekivrioel.

10. MapakoAouBriate TNV EvOELEN TOU AUMEPOPETPOU OTO KUKAWMA TNG Bo-
noONTIKAG pAong. Ztnv ekkivnaon delxvel kAmolo pelpa Katl pundeviCetat
META and peplkd deutepdAerTa. Inuaivel dtL dvolEav ol emapéq Tou
peA€ o BondnTiK ¢don kat auty eival ektdg KukAwuartog. Kara-
ypdayte TO peUpa autd otov Mivaka I.

11. NapakoAoubriote TNV €vielEn TOU AUMEPOUETPOU OTO KUKAWUA AEl-
Toupyiag Tou Kivnmipa. To pelpa auEdvetal KAtd TNV eKkivnomn kat
META PELOVETAL OTNV TIU} OVOUACTIKNG Aettoupyiag. Kataypdyte to
pelua ovouaoTikig Aettoupyiag otov Mivaka l.




EPFASTHPIAKOS OAHIOX 93

12. Av TO pelua OTO TIPWTO AUMEPOUETPO (TNG BoNndNTIKAG PAoNg) dev un-
devioBel, Téte petd and Alyo xpdvo 6a undeviobel To peUua oto deute-
PO auTEPSETPO (TNG KUpLag pAong). Inualvel 4Tt oL eMaPEG ToU PeAE
™G BondNTIKAG pdong dev dvolEav, duwg AvolEav ol emagpEg Tou PeAE
otV KUpla ¢Aon Kat €10t 0 KIvNTrpag anoocuvdgébnke and 1o diktuo.
13. Aei€te Ta anoteAéopara otov Kabnyntr oag.

14. AvoiEte Tov JlakKOTTM. AMoouvOEDTE TO PIG ard To OIKTUO Kal arnoou-
vappoAoyrote tn dldtagn.

15. Me T0 wudueTpo peTpdte TNV avriotaon peta&u akpodektwv L1-TH.
Kataypdyte v Tiun autn (r.x. undév) atov Mivaka l.

16. MeTtpriote Tnv avtiotaon peta&l akpodektwyv L1-T2. Kataypdyte tnv
T auth (r.x. undév) otov Mivaka I.

17. Av ortoladrjnote amnd TIC TIMEG TWV AVTIOTACEWY TIOU UETPiOATE OTdA
onuela 15-16 dev eival undév, 1o peAé elval EAATTWUATIKO.

18. Aei€te oTtov kaBnyntA Ta anoteAéouata.

19. MaZéyte Tov eEOMAOUS TNG AOKNONG KAl ETILOTPEYTE TOV 0T B€0m ToU.

MINAKAX |.
AMOTEAEZMATA METPHZHZ TOY PEAE TAZHZ ME AMIMNEPOMETPO
KAl QMOMETPO
Avtiotaon | Avtiotaon
Pelua Pelua BepikoU BeplikoU
eKkivnong | Aettoupyiag Kuplag Bon6NnTIkNQ
[A] [A] daong ¢aong

[Q] [Q]

Metprioelg

2uunepdouara
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EpwTthoeig - Epyacieg

I. Mg Aettoupyel To BePUIKS PEAE;
II. Moot elval ol akpodEKTESG TOU OVOPATIKOU KIVNTNPQ;
Il. Nwg ouvdéetal To BepIkS PeEAE OTO KUKAWUA eVOG NAEKTPOKIVNTAPA,
IV. Nwg yivetal n diartioTwon Tng owotng Asitoupyiag (o €é\eyxog) Tou
BeppLKoU [ TN XPN oM WUOUETPOU (TTOAUUETPOU);
V. Mwg yivetal n dartiotwon g owaotng Aettoupyiag (o éAeyxog) Tou
BepikoU e TN XPrion aunePOUEeETPOU;
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AXKHZIH 3.9

TOIMMOOGETHXH KAl EAETXOX AIATAZHZX PTC
2TO KYKAQOMA ENOZ KINHTHPA

Emdiwkouevol ZTox0l1

e To B€ua TG doknong eival n didaokaAia oToug HabnTég Tou TPAToU
NAEKTPLKNG oUvdeONQ Kal TNG eE€Taong Tng ocwoTtnGg Asttoupyiag evog
Beppuiotop PTC oto nAekTpikd KUKAwHA evog ovogpaaotkou Kivntripa. H
dlantiotwon g owotng Aettoupyiag (| o éheyxog) Tou PTC yivetal pe
QUITEPOLETPO KAL e WHOUETPO (TTOAULETPO).

e O okormég Tng doknong eival n e€oikelwon Twv HABNTWV e Tov TPOTO
ouvdeong tng ddtagng PTC kat Tov éAeyxo owatrq Aettoupyiag oTo
KUKAWQ EKKIVNONMG TOU KIvNTrpa.

Eiocaywyikég mAnpopopics

H dudta&n PTC (positive temperature coefficient - Betikou Beppokpaciakou
ouvteAeoTr]) ovopddetal BeppioTop Kat eival évag NAEKTPOVIKOG NAEKTPO-
véuog o orolog uropel va avtikataotroel To peAé peUUATOG YIA TNV EKKI-
vNon Kntipewv KAAoUATIKYG loxuog and 1/3 HP péxpt 1 HP. H Aettoupyia
Tou BepuioTop Baoiletal otnv av&nomn g NAEKTPIKAG avTioTAoNG TOU e
v avénon g Beppokpaciag Tou.

H petaBolr] Tng avtiotaong Tou Bepuiotop elval and 3-10 Q (o Bep-
Hokpaoia Tou mepiBdrlovta xwpou) uéxpt 10.000-20.000 Q (oTiq uPnAég
Bepokpaaieg onwg 80°C-120°C, ol onoieg avarrtuooovTal ota TUAypata
TWV NAEKTPIKWV UNXavWV ev Aettoupyia).

To BeppioTop ouvdéetal oe oelpd e To BondNTIKS TUAYHA ekkivnong
Tou KIvnTApa (ZxNHa 3.9). Ta duo Tuliypata, To TUALypa Aettoupyiag kat To
TUAypa ekkivnong dlappgovtal and uPniod pedua, katd tn SIAPKELD EKKi-
VNong Tou KivntApa, Ue anotéAeopua tTnv av&non tng Beppokpaciag Toug
Kal Tnv av&non tng avtiotaong tou Beppiotop ota 10.000 - 20.000 Q. H
uynAnf avtiotaon neplopilel To pelpa oto TUAYUa ekkivnong oto 0,01 -
0,02 A Kkat o KntMpag ouvexilel va AetToupyel.

Av o kivnTiipag otapatroel, dev pnopel va Eekivrioel apéowg. Xpetdetal
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va repdoouv 2 miepimou Aemtd, wote va pelwbel n Bepuokpacia kal n avti-
otaon Tou BepuioTop Kat n BondNTIKA @Aon va erutpsnel T SiEAeUon ToU
pelaTog.

To Bepuiotop unopel va eival cuptapwTtoU TUMOU, KAl va CuvdEeTal
OTOUG aKPOJEKTEG EKKIVNONG Kal AelToupyiag Tou Kvntripa, 1) va ouvdge-
TalL pe KaAwdLa 0To KUKAWA EKKIVNONG.

O €Aeyxog Tou BeppioTop yivetal pe Eva wUOUETPO yia TN HETPNON TNG
NAEKTPIKNG avtiotaong HETAEU aKPOJEKTWY OTNV KATACTAOT) TIou Bpioke-
TalL otn Bgppokpacia Tou TepIBANovTOQ (.X. 3-5 Q). O éAeyx0g Aettoup-
viag Tou BepuioTop yivetal pe éva aumnepOUETPO oe gelpd oTo TUALYHA EK-
Kivnong kat n évdel&n Tou omolou PeTd TNV ekkivnomn npénel va sival oAU
XAUNAR, TiepiTou undév.

lMeptypapn kat didypauua e nelpauatikig Stataéng

H melpauartikn didtagn yia m olvdeon tng ddtaéng tou PTC oTo nAekTpl-
KO KUKAWWA ToU KvnTrjpa napouatdletal oto Zxua 3.9. Ot akpodEKTEG
YPAUUAG TOU KIvNTrpa onuelwvovtal e S kat S1 kat ipoopifovral yia mn
oUvdeon UECW TOU YeviKoU Slakdrttn otov aywyod tpopodooiag. Ot akpo-
O€kTeg Tou PTC onueldvovtal pe 1 kat 2.
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LL1
LL2

A B
Alakérng
r A
KuUplo TOAypa
S1
s /
S1
Bon6ntikd A

TUAlypa S2  TMukvwtig

S 1

Oeppiotop
<f—_—
Zxnua 3.9 Z0vdeon didta&ng PTC 0to nAeKTPIKG KUKAWUA UOVOPATIKOU KIVNTHPA.

Amaitoupevog e50mAIoUOG - Epyaleia - ZuoKeUuES - YAIKa

Ta akdhouBa dpyava kal cuoKeugg Ba XpnaotuoromnBoulyv yia t dle€aywyn
NG AoKNoNG:
» €vag Kvntrpag,

» €va BepuioTop,
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» éva aumeEPOUETPO,

» éva WUOUETPO,

» €vag OIMOAIKOG SLAKAOTTTNG e aoPAAELEG,
» gva KAAWSLO TPOPOSOaiag Ue PIG Kal

» KaAwdla olvdeong.

MéTpa npooraciag

e Mn ouvdEoeTe TNV NAEKTPLKY TIAPOXT TAONG HEXPL VA OAOKANPwOEl
n oUvdeON TWV CUCKEUWV KAl TWV UNXAVNUATWY Kat va eAeyxBel and
ToV KaOnynT.

e EEakplBwote OTL OAEG Ol OUOKEUEG Kal Ta KAAWdIa oUvOeon g Toug
elval oxedlaopéva kat dlactaaglohoynuéva yia tn dtabgoun rmyn 1d-
ong Kal To dlabgaipo eoptio (ANaurTrpag, NAEKTPOKIVNTAPAR).

® J1YOUPEUTE(TE OTL Ol OVWOELG TWV CUOKEUWV Kal TwV KaAwdiwv eivat
o€ KaA} KAtdoTtaon, Xwpeic ¢pBopég, dlakomeg Kal Xwpei(g YUuvA Tun-
MaTA LETAAIKWY onpelwv.

Aig&aywyn Tn¢ aoknong

1.

2uvdéate To KaAwdlo Tpopodoaoiag oToug akpodekTeg A Kat B Tou dla-
KOTTN.

. ZuvdéoTe Tov akpodEékTn I Tou dlakdmTn otov Kowvd kKOUBOo S Tou Kivn-

pa.

. ZUvd€aTe TOoV aKPOJEKTN 2 Tou BepioTOp OTOV AKPODEKTN S2 TOU TU-

Ayuatog ekkivnong.

. ZUvdéoTe ToV aKPOdEKTN 1 Tou BepuioTop oTOV €vav aKPOJEKTN TOU

AUMEPOUETPOU Kal TO JeUTEPO AKPODEKTN TOU AUMEPOUETPOU OTOV
akpodEKTN S1 Tou TUANypaTog Asttoupyiag.

. Zuvdéote Tov akpodEKTN S1 Tou TUAlypaTog Aettoupyiag otov akpode-

KN A Tou dlakamTn.

. AeiEte oTov kABNyNTr ™ Sdtagn.
. ZUVOEQTE TO LG TOU KAAwDIou Tpopodoaiag aTo SIKTUO Kal KAE(OTE TO

dlakormn. O Kvntrpag EeKvael.

. MapakoAouBriote TNV €v3elEN TOU AUMEPOUETPOU KATA TNV eKKivnon.

270 Eekivnua delyvel kdmolo pelua, HeTd and peptkd deutepdAerTa n
€vdelEn Tou pundeviCetal. To yeyovog autod pag deixvel 6tL To Bepuiotop
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Aertoupyel owotd. Edv n évdelén tou aumepopétpou dev Undeviodel
META TNV eKkKivnom, onuaivel étL To BepuioTop eival eEAATTWUATIKG Kal
TPEMEL VA aVTIKATAOTAOEL.

9. Ael€te oTOV KOBNYNTY 0QG TA AMOTEAEOATA.

11.

. Avoi&te 10 dlakdrTm Kat aroouvdéote To KAAWSL0 TpoPodoaiag amd To
diktuo. Anocuvappoloynaote tn Stdta&n.

Me To WUOUETPO UETPNOTE TNV avTioTaon Tou Bepuiotop peTa&u akpo-
dektwv 1 kat 2. Epdoov to Beppiotop eival (eotd, n avtiotaor] Tou Tipé-
net va eivat ugnAn (r.x. 10.000 Q). Kataypdyte Tnv T TnNg avtiota-
ong otov Mivaka .

12. MeTd and peplkd Aemtd To Bepuiotop €xel YuxBel kal n Bepuokpacia

Tou elval oto erminedo ™G Bepuokpaciag Tou meptBaAovTog. Me To
WHUOPETPO LETPHOTE TNV avtioTtaon Tou BepuioTtop HETAEU aKPODEKTWV
1 kat 2. Kataypdyte TNV TIUr) aut Tng avtiotaong (m.x. 5 Q). Av petd
Vv YUEN Tou Beppiotop n avtiotaor] Tou dev €xel pelwbel oto mapand-
v eninedo, onuaivel 411 eival eAaTTwUATIKO.

13. Ae(&te oTOV KABNYNTY TA anoteAéouaTa.
14. Malgyte Tov €EOMAIONO TNG AOKNONG KAl EMOTPEYTE TOV 0T B€on

TOU.
MINAKAZ .
AMOTEAEZMATA METPHZHX TOY ©EPMIZTOP ME AMIMNEPOMETPO
KAl QMOMETPO
Peluua Peupa A\énoqu AVT[O,TGO“
. ; epoU KpUou
€KKIivNONG | Aettoupyiag PTC PTC
(Al (Al Q] Q]
Metproelq
Zuunepdopara
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EpwTthoeig - Epyacieg

I. Mwg Aettoupyel To BepuioTop;
II. Moot elval ol akpodEKTES TOU OVOPATIKOU KIVNTPQ;
Ill. Nwg ouvdéetal n didtagn PTC oto KUKAWA evAC NAEKTPOKIVNTAPQ;
IV. Nwg yivetal n dlartioTwon TNg owotng Asitoupyiag (o €éAeyxog) Tou
BeppioTop pe ™ XProN WUOPETPOU (TTOAUUETPOU);
V. MNwg yivetal n dartiotwon g owaotg Aettoupyiag (o0 éAeyxog) Tou
BeppioTop pe TN XPrion AUnEPOUETPOU;
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AIKHIH 3.10

EAETXOX METAXXHMATIXTH QX TPOX THN TAXH
EIXOAOY KAI THN TAZH EZOAOY

Emdiwkouevol ZTéx0l1

< To B€ua TG doknong eival n didaokaAia oToug HabnTég Tou TPAToU
EKTENEONG TNG NAEKTPIKNAG OUVOEONG Kal TNG eEETAONG TNG OWOTNG AEL-
Toupyiag evég PeTaoXNUATIOTH o NAEKTPIKS KUKAwHa. H diartiotwon
NG owoTtAG Aettoupyiag (] o €AeyxX0Q) ToU PeTAoXNUATIOT YiveTal pe
BOATOLETPO KAL HE WHOHETPO () TIOAULETPO).

e O okomdg TG doknong sival n e€olkelwon Twv Habntwv e tov TPdro
oUvdEONG TOU UETAOYXNUATIOTH O€ €va NAEKTPIKO KUKAWUA TWV UNxXavn-
MATwV PUENG, B€ppavong Kat KALATIopoU, pe T dladikacia eA€yxou Tng
OLAKOTNG 1| BPAXUKUKAWUATOG TWV EANYUATWY KAl TG EAKPIBWVETAL N
owaoTr Aettoupyla Tou wg Pog TNV Tdon elcédou Kal Tnv Tdon e£6dou.

Eicaywyikég mAnpopopies

O petaoxnuatiotig ival Uia CUoKEUN UETATPOTAG TOU ETUMEDOU TNG NAe-
KTPIKNG evaAAaooduevng tdong (amd pia T oe AAN T g Tdong).

211G neputToelg dtav anarrouvral xaunAdtepeq tdoelg and ta 220 V
Tou OIKTUOU, ONWG O€ NAEKTPOVIKEG OUOKEUEG, NAEKTPOVIKOUG UTIOAOYL-
OTEG KAl IKPEQ NAEKTPIKEG CUOKEUEG, XPNOLLOTIOLOUVTAL [IETAOXNUATIOTEG.
Eniong, petaoxnuatlotég xpnollomoloUvTal OTIG EYKATAOTACELG KALATL-
ouoU yia Tov uroBlBacd Tng Tdong Tou diktuou arnd 220 V ota 24 V, yia
va TPoPodoTel TOUG BEPUOOTATES KAL TOUG PNXAVIOUOUG EAEYXOU TNG PONG
TOU YUKTIKOU PECOU.

OL peTaoynuatiotég €xouv wg apyr Aettoupyiag ot n da noodtnTa
NAEKTPLKNG LoXUOG TIOU ELOEPXETAL OTO UETATYNMATIOTH eEEPXETAL QMO AU-
TOV, OUWG e aNayEvo To emnimedo TNg TAoNG.

‘Evag povopaotkég hetaoxnuatiot|g anoteletal and duo Tuliypata
NAekTPIKA aveEdptnrta Opwg ouveleuyuéva PEow evog apolBaiou payvnTi-
KoU mediou pong @ (Zyripa 3.10.1). To TUNypa 1 pe N, eAlypara (orelpeq)
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ovoudletal mpwTteldov kal To TUAyua 2 pe N, eNfypata ovouddletal deuTe-
pevov. To mpwtevov eival n el0od0g TG NAEKTPIKNG LoXU0G Kat To deutepeU-
ov elval n é£0d6¢ TNG. Z10 deutepelov ouVOEETAL TO POPTIO Z TIOU TPOYPO-
dotel 0 peTaoynuatiotig, To omnolo propel va eival pia wuik avtiotaon R 1
éva rnvio L 1} évag nukvwtig C 1} cuvduaoudg Twv TPLWV OTOLXE(WV auTwy,
onAadn pia ouveetn avtiotaon R-L-C.

O Adyog peTaoynuaTiogou a, o omoiog eival pkpdTtepog 1} peyaluTe-
pog amd TN povdada avdloya HE TO Qv O HETAOXNUATIOTAG uttoBLBAadel 1y
avuywvel Tnv Tdon, opiletal wg o AdYog TwV eAlYUATWY TOU MPWTEUOVTIOG
N, Tpog Tov aptBud eMtypdtwy Tou deutepelovtog Ny:

a=Nt
N,

O A\dyoqg Twv Tdoewv Tou MpwTtelovtog V, kal Tou deutepelovtoqg V,
looUTal e To AOYO PETAOXNUATIONOU a Kal 0 AOYOG TwV PEUUATWY TOU
npwTtelovtog |; kat Tou deutepelovtog |, loolTtal e TO AvTioTPOPO ToU
AOYOU HETAOXNMATIOMOU:

Zxnua 3.10.1 Zxnuatikr mnapdotaon e AEtoupyiag Tou UETAoXNUATIOTH.

O npoodloplopdg Tou AOYOU TOU HETAOXNUATIOT a yivetal oto epya-
OTAPLO He TN dOKIUr avolktoUu deutepelovtog (SoKIur kevou QopTiou).
Apalpeital To popTio TOU HETAOXNUATIOTH Kal To ipwTelov TpopodoTeital
Je TNV ovouaoTiky tdon V, énwg oto Xxfiua 3.10.2. Me éva BoATéueTPO
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yivetal pérpnon tng tdong Tou mpwtelovtog V, Kal e éva deltepo BoA-
TOpETPO YiveTal n p€rpnon g 1dong tou deutepelovtog V,. O Adyog Twv
duo tdcewv V, kat V, divel Tov Adyo Tou HETAOXNUATIOHOU a.

\Y,

a:_1
Ve

lMeptypapn kat didypauua e nepauatikig dtataéng

H melpauatikn SLdtagn yia tov EAeyX0 TOU PETAOXNUATLOTH Ttapouatiddetal
oto XxAua 3.10.2. Ol akPOSEKTES YPAUUAG TOU UETATXNUATIOTY] ONUELOVO-
vTtal pe 1 kat 2 kat poopifovtal yia tn olvdeaon oTtov yevikd dlakdrm. Ot
aKPOJEKTEG popTiou (deutepelovtog) onuelwvovtal pe 3 kat 4. O aywydg
TPopodoaiag ouvdgeTal OTo YeVIKO JLaKOTTT.

LL1
LL2

A B
AlakoTIng
r /N
0]
I 1,=0
2 4
\Y Vi N, N, \A Vv

Zxnua 3.10.2 Zxnuatkn napdotaon e Aeroupyiag Tou UETAOXNUATIOT.
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Amaitoupevog e50mAIouOG - Epyaleia - ZuoKeuéS - YAIKa

Ta akdhouBa dpyava kalt cuckeuég Ba XpnaotuoromBouly yia t dle€aywyn
NG Aoknong:

» €vag UETAOXNUATIOTAG,

» a inyn tdong 220V,

» éva WUOUETPO,

» OUo BoAtdueTpq,

» €va kaAwdlo Tpopodoaiag,

» €vag OlaKoOTTNG e aoPAAeleg Kal

» KaAwdla olvdeong.

MéTpa npooraciag

e 3uvdEaTe TNV NAEKTPIKN TTapoxr] TAong, MEXPL va oOAoKANpwOE( n auv-
OEOT TWV OUCKEUWV Kal TWV opyAvwv HETPNONG Kat va ekeyxBel and
ToV KadnynTH.

e EEakplBwoTte OTL OAEG Ol OUOKEUEG Kal Ta KAAWdIa oUvdeon g Toug
elval oxedlaopéva kal dlaoTacloAoynuéva yla tn dlabgoiun nmnyn 1d-
ong kat to dlabéauo popTio.

e >1youpeuteite OTL Ol HOVWOELG TWV CUCKEUWV Kal TwV KAAWdI{wv eival
0e KaA} KAtdoTtaon, Xwpic ¢pBopég, dlakomég Kal XwPeig YuuvA Tun-
MaTA LETAAIKWV oneiwv.

Aig&aywyn Tng doknong

1. Zuvdéate Toug SUO OKPOJEKTEG TOU WHOUETPOU OTOUG dUO aKPOdE-
KTeG 1 Kal 2 TOU MPWTEUOVTOQ TOU PETAOXNMATIoTY. Kataypdyte otov
Mivaka | Tnv T g avriotaong Tou nmpwteldovtog (T.X. 3 Q). Edv n
avtiotaon eivat drelpn, TétE TO TIPWTEUOV elval Koppévo, edv elival pn-
Jév, TéTe TO Mpwtelov elival BpaxukukAwpévo. Kat otig dUo autég mept-
TITWOELG O HETAOXNMATIOTAG elval EAATTWUATIKOG KAl TIPETEL VA AVTIKA-
Taotabel.

2. Zuvdéate Toug dU0 aKPOJEKTEG ToUu deutepelovtog 3 Kal 4 OTOUQ
aKPOJEKTEG TOU wuoueTpou. Kataypdyte otov MNivaka | v Tiun g
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11.

12.

13.

14.
15.
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avtiotaong tou deutepelovtog (r.X. 0,5 Q). Edv n avtiotaon eival
drtelpn, téte TO deutepelov eival kouuévo, edv eival undév, Téte TO
deutepelov eival Bpaxukukhwuévo. Kat oTig dUo auTég MePLTTWOELG O
HETAOXNMATLOTNG elval EAATTWUATIKAG Kal TIPETEL VA aVTIKATAOTAOEL.

. Arté TIq HETPNOEIG TWV AVTIOTACEWY TOU TTPWTEUOVTIOG KAl Tou deuTe-

pevovtog oupnepaiveTal edv o petaoynuatiotiq ival Tunou aviyw-
ong 1 Tunou unofLBacuou Tdong. ZUUNMANPWOTE TNV AVTIOTOLXN OTHAN
Tou Mivaka I.

. Aei&te oTOV KABNYNTY TQ AnoTEAETUATA.
. ZUvdé0Te TOUG aKPOdEKTES TOU KaAwdiou Tpopodoaiag oToug akpode-

KTeG TOU dlakdrn A kai B.

. Zuvdéote Tov akPodEKTN M Tou SLaKATTTN OToV AKPOJEKTN 1 TOU TIPW-

TeUovTOG.

. ZUvdéoTe TOV AKPOJEKTN A ToU SLAKATTTN OTOV AKPOJEKTN 2 TOU TIPW-

TeUovToq.

. ZUvOEaTe TO €va BOATOUETPO UETAEU aKpodeKkTWV 1 Kal 2 Tou pwTelo-

VTOG.

. 2Uvd€oTe TO JeUTEPO PBOATOUETPO HETAEU AKPODEKTWY 3 Kal 4 TOU Jeu-

TEPEUOVTOG.

Aei&te Tn dldta&n otov KABNyNTr oag.

2uvdEaTe TO YL TOU KaAwdiou Tpopodoaiag oto dIKTUO Kal KAE(oTE TOV
JlakomT.

Kataypdyte 11q evdei&elg Twv dUo BoAtdpetpwv otov MNivaka Il. Zu-
YKPIVETE TIG TIMEG AUTEG HE TIQ TIUEGQ TwV TACEWV OTNV Tivakida tou
peTaoxnuatioth. Edv dev mAnotdlouv, TOTE 0 UETAOXNMATIOTAG elval
EAATTWHATIKOG KAl TIPETIEL VA AVTIKATAOTAOEL.

YroAoyiote 10 Adyo TOU PETAOXNMATIOMOU KAl KATAYPAYTE TO ATOTE-
Aeopa otov riivaka ll. ZuykpiveTte Ta anoteAEoUATA [UE TNV OVOUAOTIKY
TIn.

Aei&te oTOV KABNYNTY TQ ANOTEAETUATA.

Anoouvdéate Tn Oldtagn kat TomobeTrote Tov €EOMAIOUO OTNn B€on
Tou.
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MINAKAZ I.
ATMOTEAEZMATA METPHZHX TOY METAZXHMATIZTH ME MOAYMETPO
Avtiotaon AvtioTtaon kel N
. g urtoBBacpuog
MPWTEUOVTOG JeuTEPEUOVTOG .
Taong
Metpnioelq
upnepdopara
MINAKAZ I1.

ATOTEAEXMATA METPHZHX TOY METAXXHMATIXTH ME AYO BOATOMETPA

Tdon Tdon NOyoqg
MPWTEUOVTOQ deuTepeliovTog | METAOXNMATIONOU

OVOUAOTIKEG TIIEG

Metprioelq

Zuprepdopara

Epwrnioeig - Epyacicg

I. Mwg Aettoupyel 0 HETAOXNUATIOTNG;
Il. Méooug akPOJEKTEG EXEL EVAQ HETATYNATIOTNG KAl YLATI;
Ill. Nwg cuvdéeTal 0 HETAOXNMATIOTAG;
IV. Nwg yivetal n dlaniotwon Tng owoTthg Aeitoupyiag (o0 EAeyX0Qg) ToU e-
TaoXNUatloty e ta dUo BOATOUETPQ;
V. Mg yivetal o €éAeyX0Gg TWV TUALYUATWY TOU PETAOYNUATLOTH HE TO TTO-
AUPETPO;
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AIKHIH 3.11

EIMI2ZKEWH XE ETKATAZTAZEIY WY=HX KAl
KAIMATIZMOY KAI 2YNTAZH EKOEZHZX TIA TOYZYX
KINHTHPEZX T10Y YTIAPXOYN XE AYTEX

Emdiwkouevol ZTox0l1

e To Béua TG doknong eival n eniokePn oe eykaraoctdoelg YUENg Kat
KALMATIOMOU Kal 1) oUvTagn €kBeong yla Toug KIvNTrPeG TIou uttdpXouv
0€ aUTEQ.

< H enlokeyn Ba Bondrjoel Toug pabnTég va eEolkelwBoUv e ToV EOTIAL-
oud Kal Ta pnxavAuata Yueng Kal KAUATIopoU ae SIApopeg eyKata-
otdoelg. H ékBeomn Ba apouotddel TIG TapATNPNOELG TWV HABNTWY

Mérpa mpooraoiag

e Mn ouvd€oeTe TNV NAEKTPLKA Ttapoxr} Tdong oe omoladniroTe SIATagn
Xwpig TN ouykatdBeon Tou umeubuvou.

e ‘OAeg Ol HOVWOELG TWV EYKATAOTACEWY (OUOKEUES, KAAWDLA) TIPEMEL
va elvat oe koA katdotaon, xwpig eOopEég, SlAKOTES Kal Xwpeig yu-
MVA TUAMATA HETAAIKWOV onuelwv.

e Mnv ayyiete pe Yupvo x€pl HeTANKA onpela Tou Bplokovtal uméd
Tdon.

e AnoouvdE€ate TNV NAEKTPIKY| Ttapoxr) Tdong, étav oAokAnpwbel n do-
KIA TOU UNXAVAMATOG.

Aig&aywyn Tng doknong
1. Akohoubrjote TIg 0dnyieg Tou unelBuvou TG eykatdoTaong.
2. Avayvwpiote ta dldpopa pnxaviuata.
3. Kataypdyte Tov TUTO TWV UNXavnudTwy.
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. Avayvwpiote Ta dldpopa eEaptruata evog UNXAVAiHATOG.
. Kataypdyte tov TUMO Kal, epdoov eival EPIKTO, TA OVOUACTIKA TOUG

peyEDN and Tig mvakideg Toug otov lMivaka .

. ZNTNOTE va AEITOUPYHOOUV TA UNXaviuaTa.
. MapakoAoubrioTe Tn Aettoupyia Twv APOPWY PUKTIKWY HNXavnATwy

KAl TWV NAEKTPOKIVNTIPWV.

. Kataypdute ta didpopa pey€On Aettoupyiag Twv NAEKTPOKIVNTAPWY

onwg tdon, ouxvotnta, pelpa, CUVTEAEDTY] LOXUOG, armoppoPpoUevn
1oxUQ K.AT. (Mivakag ).

. ZNTA0TE TANPOYPOPIEG YL TN CUVINPNOT TWV UNXAVNUATWY.
. ZUVTAETE Hla €KBeOM HE TIG TIAPATNPNOELG 0AG KAl TOUG CUUTANPWE-

VOUG TTiVAKEG KAl TAPOUCLATTE TNV OTOV KABnynTr 0ag.

MINAKEZ ANMOTEAEZMATQN

MINAKAZ I.
OVOuaoTIKA HEYEDN KIVTHPWV

Zuxvomrta Tdon Pelua loxug 2TPOPEG | ZUVTEAEDTNQ
[Hz] [Voli] [A] [Watt] [ZAA] loxuog




MINAKAX |.
OvouaoTIKA [EeYEDN KvnTpwv

I. Mwg Aettoupyel pia eykatdotaon KAWATIoNoU;
Il. Ané mota pnyavripata, eEaptruata kat dlatd&elg anoteleltay;
lll. T elvat Ta ovopaoTikd peyedn evdg Unxavruatog;
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EPrAZTHPIAKEZ AZKHZEIX HAEKTPONIKHZ

AIdaKTIKOi ZTO)XOI

Metd tnVv OAOKANpwON TOUu KepaAlaiou autou, oL pabntég Ba mpenel va
€XOUV ATOKTAOEL EPIKEG BATIKEG YVWOELG OXETIKA UE TO TIoLa eival Ta Bact-
KA €£QPTrMATA TIOU XENOLLOTIOLOUVTAL OTNV NAEKTPOVIKY| KAl TIWG AEITOUP-
youv. O atdxoq eival va €pBouv og pia pwTn POCEYYLOT HE TNV NAEKTPO-
VIKT).

To BewpNnTIKO HEPOG AUTWY TWV ACKNOEWV EXEL CUPTEPIANPOEL OTO Ke-
¢dhalo 1 Tou pépoug «B» Tou tapdvtog epyactnplakol odnyou Kal arnoTe-
A&l pia oAU glvtoun aAAd yevikn eriokdénnon Tng Bewpliag g nAekTpo-
VIKNG.

TEPIEXOMENA

AZKHZH 4.1
Métpnon kat EAeyx0oq emi LEPOUG NAEKTPOVIKWY EEAPTNATWV

AZKHZH 4.2
Métpnon kat EAeyX0G OAOKANPWUEVOU TUTIWHUEVOU KUKAWATOG
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w AIKHIH 4.1

METPHXH KAI EAETXOZX ET1l MEPOYZX
HAEKTPONIKON EZAPTHMATON

Emdiwkopevol XTox0l1

e O£ua Tng doknong eival n HETENON KAl 0 EAEYXOG TWV ETIUEPOUG NAE-
KTPOVIKWV eEQPTNUATWV.
e O okomodg TG Aoknong eival va KATaoTroel Toug Habntég ikavolg va

avayvwpifouv, va PETPOUV Kal va eAéyxouv emi UEPOUG NAEKTPOVIKA
eEaptuara, onwg m.x. dvdoug kat TpaviioTtop.

Eiocaywyiké§ mANpopopies

Ol eloaywylkeg BewpnTIKEG TTANPOPOPieg Tou eival anapaitnteq yla tv
EKTENEON AUTHQ TNG AOKNONG avapEépovTal oTo PEPOog «B», KepdAato 1 Tou
apAOVTog epyacTtnpElakou odnyodu.

Anmaitouuevog eE0MMAIONOG - Epyalcia - ZUOKEUES - YAIKG

MNa v ektéAeon g doknong Ba arnartnBouv ol eEAG epyacTtnELIakES dla-
pyetdAles
» Mia oelpd and diédoug (Yepuaviou, nupttiou), Tpavliotopg (dlapo-
pwvV TUTIWV) Kal avTioTdoelq.
» 'Eva wUOPETPO, €va aUMEPOUETPO Kal €va BOATOUETPO (KATA TPOTI-
MNON YnPLakd).
» TpopodoTikd 0-20V.
» Mia avtiotaon 10KQ.

» Kahwdla ouvdeopoloyiag.

Mérpa mpooTaoiag

e Mn ouvd€oeTe TNV NAEKTPLKA TTapoxr} Tdong oe omoladniroTe SIATagn
XwpPIg TN ouykatdbeon Tou ureubuvou.
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e ‘OAeg Ol HOVWOELG TWV EYKATAOTACEWY (OUOKEUES, KAAWDLA) TIPEMEL
va elval oe KaAr] katdotaon, Xwpiq POopEg, SLaKOTEG Kal Xwplg yu-
MVA TUAUATA PETAANIKWOV Onueiwv.

o EEakpiBwote 1L OAeq Ol CUOKEUEG Kal TA KAAWdLa gUvOEDT|G TOUG
elval oxedlaopéva kal dlaoTacloAoynuéva yla tn dlabgotun mnyn 1d-
ong kat to dlabgoio poptio.

e Mnv ayyiCete ue yuuvo x€pl peTalikd onpeia rou Bpiokovtal umnd
Tdon.

e AmnoouvdéoTe TNV NAEKTPIKN tapoxr| Tdong dtav oAokAnpwoel n do-
KIJA TOU UNXAVAMATOG.

Aig&Eaywyn Tn¢ doknong

1. Mapatnpriote MPOooeKTIKA Ta JAPOoPA NAEKTPOVIKA eEQPTHMATA TIOU
Ba oag deiEel 0 kKabnynTig o0ag. Zexwplote Tola arnd autd sival diodol,
Tpav{iotop, avtloTAoELg, TIUKVWTEG, OAOKANPWHEVA KUKAWHATA, Tinvia
KTA.

A. Alodot

2. BdAte omnv dkpn doeqg diddoug Bpelte.

3. Mapatnprote dAoug Toug dlaPopeTIKOUG TUTIOUG.

4. AvayvwploTe Tolol akpodEKTeG aroteAouv TNV Avodo Kal ToloL TNV Kd-
B0d0. (Tig Meploodtepeq PopPEg 0 SUMBOAIOUOG TNG dLddou anelkovile-
TalL oTo MEPIPANUA TNG. ANEG TIAAL POPEG OMELDVETAL ] KABODOG e
pia xpwuatikn kNAda). Znuelwote oto TETPAdIO 0ag TIG KaBAdoug TwV
d18dwV Tou eival SLaBEaiEG.

5. Me tn Bor|Bela evdg wUopETPOU TIpoodloploTe TNV katdotaon Twv did-
dwv (0pBd | avdotpopa MOAWUEVEG), epyaldpevol wg eENG:

» 2uvdéote TO BeTIKO aKPOJEKTN TOU WHOUETPOU OTnNV Avodo Tng
O18d0oU Kal Tov apvnTik® akpodEkTn otnv kaBodo. H diodog elval
0pBd4 oAwpévn, ondte UNdpxel pory pelpaTog Hé€oa and autrv Kat
TO WHOWETPO deixvel pia pkpn avtiotaon.

» Mndeviote T0 WUOPETPO Kal EMAEETE TN XAUNAGTEPN KA{UAKA TOU
(RX1Q).

> MetprioTe TIG TIHEG TWV AVILOTAOEWV TwV 0pBd TIOAWEVWVY dLO-
dwv.
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ZNUEIWOTE TIC TIUEG TIOU BPNKATE.

Zuvdéote TO BeTIKS OKPODEKTN TOU WHOUETPOU OTNV KAB0d0 NG
d16d0u Kal Tov apvnTikd akpodEkTn otnv dvodo. H diodog eival
avdoTtpo®a TOAWMEVN, ondte UTIdpXel eAAXLOTN por] PeluaToqg
pHEoa amd authv Kal To WUOUETPO deixvel pia oAU peydAn avri-
gtaon.

MndevioTe Kat IAAL TO WUOUETPO Kal ETUAEETE TN UEYOAAUTEPN KAlMA-
kd tou (R X 1MQ).

MeTtprioTte TIQ TIHMEG TwV AVTIOTACEWV TWV AVACTPOPA TIOAWUEVWV
dédwv. (Ot avtiotdoelg ou Ba petprioete, oe dlddouq mupttiou,
Ba €xouv TIUEG TIou Ba Kupaivovtal petagu 10 MQ kat 1000 MQ)
2NUEIWOTE TIG TIUEG TIOU BPNKATE.

6. Mpayuaromnolrjote TN ouvdeoUOoAOY(a TOU KUKAWUATOG ToU ¢aivetal
oto Xxnua 1.7.1. (H avtiotaon R=10 KQ eival anapaitnt yia v npo-
oTacia Tou KUKAWUATOG, oTtnv TepimTwon rnou dlappgeTal and unepfo-
AKO pelpa).

Zxniua 4.1.1 KikAwua ue op0d moAwuévn diodo

7. Tpopod0oTroTE TO KUKAWUA HE TAON.

8. Na 11g €€1¢ Tég pevparog: 0,01 - 0,03-0,05-0,07-0,1-0,2-0,4-0,6
-0,8-1-2-3-4-5mA, dlaBdote 0to BOATOUETPO KAl ONUELDCTE OTO
TeETPAdLS 0ag TIG TIUEG TTTWONG TAoNG endvw otn diodo D.

9. EmavaAdBarte ta Brjuata epyaciag 5 kat 6 yia diodo and yepudvio.

B. TpavZiotop

10. BdAte otnv dkpn doa tpavliotop Bpelte.

11. Avayvwplote Ta tpaviiotop, pe Bdon 1o KatdAAnAo eyxelpidlo (data
book) mou 8a cag dwoel o kaBnyntg oag. Kataypdyte Ta Xapaktn-
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ploTikd Toug. Mowa and autd eivat EupwmnaikoU TUMou Kal mola eivat
aueptkavikou (e BAom Twv KWdIKA XapaKTAPWY);

12. Zexwplote Tola and autd eival Turnou PNP kat NPN.

13. AvayvwpioTte Toug akpodEKTEG TWV TpaviioTop, apou ta yupioete avd-
1odq, Ue TNV KATw TMAEUPA TIPOG TA TIAVW, KAl £XOVTAG TIAVTOTE UToyn
OTL 0 IPWTOG AKPOJEKTNG, amd aplotepd pog ta de&ld (katd T popd
Kivnong Twv JeIKTWV Tou PoAoYLoU), eival 0 EKTIOUNOG kAl aKoAouBoUv
N BACN Kal 0 GUAAEKTNG.

14. EEakplBwoTte, ue tn Poribela evdg wUoUETPOU, eAv Ta TpavlioTop TIoU
€xete ota xépla oag eival kapéva r oxt. (Mpémnet va Bupdote mdvtote
o1l n dlodog ekmnoprou-Bdong eivat opBd oAwuévn, dpa UKer avti-
otaon katd tnv opdr éAwon Kat oAU heydin katd Tnv avdotpogn).
Emniong, n dlodog cuAEkTN-Bdong eival avdoTpopa TOAWUEVN).

Epwtoeig - Epyacicgg

I. Méoa nepinou Qu eivat n avtiotaon wag opBA moAwuévng dlddou kat
nooa ndk Qu eivat n avtiotaon pag avaotpopa MoAwevng dlodou;
Il. Mwg Ba dakpivete TNV Avodo amd Tnv kaBodo piag dodou pe Bdon To
OUMBOALOMS TOUG;
Ill. Nwg Ba cuvdEoeTe TO WUOPETPO OTa AKPA [iag dlddouU, TIPOKEIUEVOU
va Bpeite TNV MoAKATNTA TNG;
IV. Notog eival o péhog tng avtiotaong R = 10KQ oto kKUKAwHaA Tou ZX1-
parog 1.7.1;
V. Nweg Ba dlakpivete éva tTpavliotop PNP ané éva tpavliotop NPN e
Bdon to cupBoAloud Toug;
VI. Nwq Ba diakpivete €va tpaviiotop PNP and éva tpaviiotop NPN pe
Bdon Tig peTprioelg ou Ba KAVETE e Eva WUOUETPO;
VII. Awote pia olvtoun mieptypadry 0Ang TG pyaociag mou meaypaTornold-
oate Onepa OTo EPYACTHPLO.
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oo AXKHZIH 4.2

METPHZH KAI EAETXOX OAOKAHPOMENOY
TYIIOMENOY KYKAQMATOZX

Emdiwkdugvor ZTéxol

e O8ua Tng doknong eival n PETPnon Kal 0 EAeyX0G OToloUdHTIOTE OAO-
KANPWUEVOU KUKAWATOG.

@ O okomodg NG Aoknong eival va KataoTtroel Toug Hadntég ikavoug va
avayvwpifouv, va PJeTpoUV Kal va eEAEYXOUV OTIOLODNTIOTE OAOKANPWE-
VO KUKAWLQ.

Eiocaywyikég mAnpopopies

Ol eloaywylkeg BewpnTIKEG TTANPOPOPieg Tou eival anapaitnteq yla v
eKTENEON AUTHQ TNG AoKNONG avapEépovTal oTo PEPog «B», KepdAato 1 Tou
TaPOVTOG EpYACTNPLaKOU 0dnyou.

Ta ohokANpwuéva KUKAWPATA arnoteAouyv Tnv TeAeuTaia eEEAEN TNQ M-
KPONAEKTPOVIKNG, OIOTL e auTtd erituyxdvovTal TIoAU PeydAeg TaxUtnTeg,
eEalpeTikn opikpuvon Tou dykou, akpiBela kal peydin didpkela {wng Kat
O6Aa autd pe oAU XaunAod kéoTog.

‘Ooov apopd 10 KataokeuaoTikd PEPOoG, autd arotelouvtal and gvav
aplBud tpaviiotop, dLddwv Kat avtiotdoewv. OAa Toug eival EVOWUATWE-
va e pia TeTpdywvn KAYouAa otny MePIPETPOo TNG oroiag €XouV GUYKOA-
AnBel modapdkia npdoBaong (pins). NMAnpopopieg ou apopoulv Tn doun,
™V TPoPoddTnon ald Kat Tn Xerion Toug pnopel kavelg va Bpel otoug
e1dIkoUg kataldyoug (data sheets kal data books) mou ekdidel n kataokeu-
dotpla eTalpeia.

Ta ohokAnpwpéva kKukAwpata dlakpivovtal og dUo peydleg katnyopi-
eq:

v pauuikd 1§ avaloyikd oAoKANPpwWUEVA KUKAWUATA

v Wnelakd oAokANpwUéva KUKADUATA

2TV MPWTN katnyopia evtdooovtal Kupiwg ol otabeporointég TAong
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Toug oroloug ouvavtdue otn povdda TpoPodooiag Twv PUKTIKWY Unxa-
vNUATwV Kal oL TEAEOTIKO( eVIOXUTEG, Ol omolol xpnoluomnololvtal, yia va
eVIoXUOUV Ta TIOAU XapnAd orjuata rmou avixvelouv TL.X. Ol QVIXVEUTEG Bep-
Hokpaoiag, uypaoiag, Tieong KTA.

2N deltepn Katnyopia evrdooovtal ol BACIKEG PNPLAKESG AOYIKEG TIU-
A£G, Ol KPOETEEEPYATTEG KAl OL [UKPOUTIOAOYLOTEG.

A. lpauuikd r avaroytkd oAokAnpwuéva KukAwuata
Ot orabeporointég tdong €xouv Povo Tpia modapdkia (pins): pia eicodo,
pia é€odo kat pia ouvdeon otn yn. Endvw oto nepiBAnua untdpxel ypapus-
vog évag TeTpaynelog apBudg. Edv ta duo npwta Ynoia ivat povd, tdte
0 otaBeporoinTr|q otadeporiolel pia apvnTiky Tdon, edv duwg eivat Cuyd,
otabepornolel pia BeTikr). Ta duo TeAeutaia Ynoeia pag divouv mMAnpogopieq
yila o péyebog g tdong. MN.x. 7805 = orabeporointig BeTikAg Tdong 5 V.
Ot teAeotikol evioxutég €xouv 8, 14 kal 16 modapdkia. Mropel va eivat
arAol 1) dmhoi (dual) j Tetparnioi (quad) evioxuTEg.

B. Unoplakd oAokAnpwuéva KukAwuata
Mep\apBdavouv éva peydho aplopud Ynelakwv AoYIK®WY TIUAWY, ortwg: AND,
NAND, OR, NOR, XOR KtA.

Na va Bpoupe To €id0g Tou YNPLakoU OAOKANPWHEVOU KUKAWUATOG, Ba
TIPETIEL VA AVATPEEOUUE OTOUG EIBIKOUG KATAAOYOUG.

Ol UIKPOETEEEPYAOTEG Kal Ol UIKPOUTTOAOYIOTEG aAmoTeAOUV TA TIAEoV
QVETTTUYMEVA OAOKANPWEVA KUKAWUaTa Ta ortola mep\apBdavouy TIOANEQ
X\ddeg otolxeiwv kat peydAo aplBud pins (meplioodtepa ard 20). H Aet-
Toupyia Toug eival TTOAUCUVOETN, SLOTL UrtopoUuv va eA€yxouv To oUoTtnua
PUENG Kat va divouv TIG KATANANAEG EVTOAEG OTNV KATAAANAN OTLYUN.

Amaitoupevog e50mAIouOG - Epyaleia - ZUoKeuéES - YAIKa

Ma v ektéleon TG doknong Ba anartnBouv oL eERG epyaoTtnELlakEg dla-
yetdAles
» Mia oelpd and oAokANpwUEVA KUKAWUATA.
» Edikol katdhoyol (data sheets kat data books).
» HAektpovikd oxedlaypdupata Slapoépwy TUTIWV KALMATIOTIKWY Kal G-
AWV pnxavnudrtwv Yueng.
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MéTpa npooraciag

e BeBawwbeite 611 OAa Ta umd e€€Taon unxavipara eival ektdg Tdong.

Aig€Eaywyn Tn¢ aoknong

1.

Mapatpenote mpooekTikd Ta dldPopa OAOKANPWHEVA KUKAWATA TIOU
Ba oag delel 0 kaBNyNg oag. Ta&lvouriote Ta o€ AVAAOYIKA Kal o€
UNPLAKA OAOKANPWHEVA KUKAWUATA.

. Xapaktnpiote to €idog Twv €EAQ oTabeporoinNtwy TAong: 7905, 7912,

7815.

. Me 1 BorBela Tou e1dkoU KATAAdYyou TOU KATAOKEUAOTH, va Bpeite

TOug akplBeig TUMoUg oTabepoToINTWY, TIPOKELIEVOU va OTaBepoTtoln-
o€Te TIG €&NG TAoElG: +5V, +24V, -5V kal -24V.

. 2TO NAEKTPOVIKO OXEDIAYPAUUA TOU KALMATIOTIKOU TIou Ba oag dwaoel o

KabnyntAg oag, evrtorioTe TN B€on aAAd kal To e(dog Tou OAOKANPw-
Hévou KuKAwpatog (otabeporointig Tdong) nou BplokeTal oTo TUAUA
Tpogpodoaoiag Tou.

. 210 (510 NAEKTPOVIKO OXESIAYPAWMA TOU KAUATLIOTIKOU, eVTOTHoTE TN

B€on aANd kat To €{d0g Tou OAOKANPWHEVOU KUKAWKATOG (TEAEOTIKOU
EVIOXUTN) TIOU Xpnoloroleital oe auto.

. Mpoodiopiote TO €id0G TOU YNPLAKOU OAOKANPWHEVOU KUKAWUATOG

7400, pe tn BoriBela Tou e13IKOU KATAASYOU.

. EvtonioTe, 0T0 NAEKTPOVIKO OXEDLAYPAUUA TOU KALMATIOTIKOU, OAEG TIQ

UNQPLAKEG AOYIKEG TIUAEG.

. AvayvwploTte, 01O TUNAPA EAEYXOU TOU KAIUATIOTIKOU, TOUG UIKQOETTE-

EEPYAOTEQ Kal TOUG UIKPOUTIONOYLOTEG.
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EpwTthoeig - Epyacieg

I. Tt yvwpilete yla TO KATAOKEUAOTIKO PEPOG TWV OAOKANPWUEVWV KU-
KAWUATWY;
Il. MoU unopeite va Bpeite MAnpopopieg ou agpopolv Tn dopr|, TNV TEO-
(0d4TNON AAAG Kal TN XPerion TwV OAOKANPWUEVWY KUKAWUATWY;
lll. Z& mdoeg katnyopieg dlakpivovTtal Ta OAOKANPWHEVA KUKAWUATA UETA-
€U Toug;
IV. & mola katnyopia evtdooovtal oL oTabepOoTomNTEG TAONG;
V. Mdoa nodapdkia €xouv ol oTabepormoinNtég TAong Kal Tt onuaivouv
autq;
VI. And 1L artoteAouvTal Ta YnPLlakd oAOKANPWHEVA KUKAWUATA,
VII. Awote pia olvtoun mieptypadr] 6Ang TG epyaociag mou mpaypaTornold-
oate onpepa OTo EpYACTrPLO.
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EPrAZTHPIAKEZ AZKHZEIZ EII TQN XYXTHMATQN PLC

AIdaKTIKOi ZTO)XOI

Metd tnVv OAOKANpwON TOUu KepaAlaiou autou, oL pabntég Ba mpenel va
€XOUV ATTOKTNOEL HEPIKEG BATIKEG YVWOELG OXETIKA We Tt elval Ta PLC, mwg
XPnoorolouvTal Kat g ripoypapuatiCovral. O atdxog, 6ocov apopd Tov
TIPOYPAUMATIONO, eival va €épBouv O pia mpwTn MPOoogyyLon pe T dladika-
ola kat Tig pebddoug npoypaupatiopou evog PLC.

To BewpPNTIKO UEPOC AUTWV TWV ACKNOEWV EXEL CUNMEPIANPOE( OTO KEPA-
Aaio 2 Tou Pépoug «B» Tou mapdvrtog epyactnplakol odnyoul Kal aroTeAel
pia oAU ouvtoun aA\d Yevikr eriokdénnon Tng fewplag Twv cuoTnUATWY
PLC.

TTEPIEXOMENA

AZKHZH 5.1
‘EAeyx0g TG Aettoupyiag NAEKTPOKIVNTHPA

AZKHZH 5.2
"EAeyX0Q TNG 0TtdBung vepou oe deEauevn
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w AIKHIH 5.1

EAETXOX THX AEITOYPIIAY HAEKTPOKINHTHPA

lMeptypapn tou MNpoBARuarog
O€Noupe va €xoupe enomTIKG €Aeyxo Tng kardotaong Aesttoupyiag evog
Kivntipea. AnAad,

v dtav o Kivntpag Aettoupyel, va avdpel n mpdaotvn Aduma, Kat

v dtav eival ektdg Aettoupyiag, va avdfel n KOKKIv.

Auon tou rpoArjuatog ue BAon 1o NAEKTPOAOYIKO OXEDLO
HAektpikd KukAwuarta

Zxnua 5.1.1 KukAwua evtoAoddtnong. Zxnua 5.1.2 KukAwua toxuog.

lMeptypapn Asttoupyiag Twv NAEKTOIKWY KUKAWUATWY

MeéCovtag to NO unoutdv S2 (START), ormAilel To pehal KM1 kat autoou-
vYKpateltal péow tng avolktrg Tou enapnrig KM1(13-14), evw Tautdxpova
kAelvouv Ol avoIKTEQ TOU emaPEg O0To KUKAWMA Lloxuog, ondte apxilel va
neplotpéPeTal o Kivntipag M. Tnv Bla akpIBWG XPOVIKY OTtyur] avdBel n
npdown Aduna (H1), péow tng avolktig enaprg KM1 (23-24) kat offrjvel n
KOKkvn (H2) péow tng enagriq KM1(21-22).
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MeéCovtag 1o NC uroutdv S1 (STOP), anodieyeipetal To pehal KM1 kat
avolyouv oL EMAPEG TOU OTO KUKAWMA LoXUOG e arnoTéAeoua Tn dlakomn
Aettoupyiag Tou kKvntipa. Tautdxpova ofrvel n pdotvn Aduna (H1) kat

avdpel n KOkkvn (H2).

Auon tou npoBArjuarog ue t Bonbeta tou PLC

lMivakag avtiotouiwv

€KTOG AetTtoupyiag)

Meptypapn 2 UPBONOUGG AletBbuvon PLC
Mroutév STOP S1 I
Mmoutév START S2 12
Pelai .oxuog KM1 O1
Mpdowvn Adurna (Klyan]pqq H1 o2
oe Nertoupyia)
Kékkivn Adurma (Kivntpag H2 03
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2uvdeon tou PLC ue ta otoixeia elo6dou-eE650u

ZxnAua 5.1.3 2uvdeon tou PLC ue ta otoixeia eloédou-e£6d0u.

Zxnua 5.1.4 Aidypauua Ladder.



Zxnua 5.1.5 Adypauua CSF
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oo AXKHZIH 5.2

EAETXOX THY Y-TAOMHZX NEPOY XE AEZAMENH

lMeptypapn tou lMNpoBARuarog
‘Exoupe pia degapevn vepou n oroia yepilel HEow piag nAEKTPIKNAG avTAiag
Kal adelddel ano €va oTouLo EKPONG.
loxuel n €Eng ouvenkn:
lMapoxn vepou > EE0dOG vepou

2N de€apevn éxouv TomoBeTNBel dUo AloBNTAPES OL oTToloL EAEYXOUV TN
OTABN Tou vepodl.

O évag aontmipag (S1) eAfyxel TNV Avw otdBun Tou vepou, evw o AA-
Aog aloBnmpag (S2) eAéyxel TNV KATw oTABLN.

H avtAia maipvel evtoAn} and €vav tplipacikd kwvntpa M o omoiog ue
N oelpd Tou eAEYXETAL PEOA AMO TIG AVOIKTEG EMAPEG evOG pehal Loxuog
KM1.

To pehai KM1 omnAiCel pévov dtav dieyepbel n €Eodog O1 tou PLC.

To PLC eival ekeivo To omoio pubuifel autéuata tn otdbun tou vepou
pEoa otn deEapevr.

Auon tou nmpoBARuUATos
A. Oewpouue apxikd ot n deauevn eivar ddeta kat OtL o Kivntipag eivat
EKTOG Aettoupyiag.
H apxikr) ouverkn ekkivnong Ba eivat:
01=51-S2-01 (1)
tellepqk
1. Otav n deEapevn eival adela, To vepd AEN ayyilel Toug dUo alodnTi-
peg S1 kat S2, dpa éxw S1 kat S2.
2. Otav o Kwntpagq sival otapatnpévog, dnhadr| étav AEN €xel evepyo-
nonOe{ akdun n é€0do¢ O1, oxUel O.

B. Mo apxioet va reptotpépetat o kivntripag M, dlakpivoupe dUo akdun
TIEPIMTWOELG evepyoroinong Tng e§édou O1.
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1n Mepintwon: H otdBun Tou vepou eEakoAoubel va eival akdun xapnAn
(AEN €xouv evepyoroinBei oL ailodntripeg S1 kat S2), al\a
o kivntipag O1 doulelel, ondte LoxUel n €ENG oxEon:
01=51-S2-01 @)
2n Mepirttwon: To vepd Bploketal peta&l mpwTtou Kal deutépou atotntnpi-
ou (éxel evepyoroinBel o k&tw awobnTpag S2), al\d AEN
€xelL evepyoromnBei o mavw aigbnmpag S1, ondte Ba LoxUel
n e&NG oxeon:
01=51-S2"01 @)
Alariotwvoupe OTL Kat oL TEelg dpduoL Iou avapepdnaoav odnyoulv CTo
(510 anotéAeopa, ocuvenwg npénel va yivel pia mpd&n OR peTa&l Twv TPLWY
OpPOUWV.

Noyikn ouvdptnon

01=51-52-01+$1-S2- 01+ S1-S2- O1 (4)

lMivakag avtiotoriwyv

Meptypapr| ZUMBOAIOOG AleBuvon PLC

HAektpddlo 1o ormoio
ENEYXEL TNV S1 11
dvw otdbun tou vepou.

HAektpddlo To ormolo
ENEYXEL TNV S2 12
KATw oTdbun Tou vepod.

PeAai toxuog Tou omnoiou
oL emagPeg BETouv oe KM1 O1
Aettoupyia Tov Kivntipa M.

Pelal evepyoroinong
oelprivag. Evepyoroleitat otnv
Tepimrwon
avixveuong BAABNG.

KM2 02
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2uvdeon tou PLC ue ta otoixeia elo6dou-eE650u

Zxnua 5.2.1 2uvdeon tou PLC ue ta otoixeia eloédou | eEGd0u.

ZxAua 5.2.2 Aidypauua Ladder.



Zxnua 5.2.3 Adypauua CSF.






MEPOZ B

1. BAZIKEZ APXEXZ HAEKTPONIKHZ

2. ZYIT'XPONEZ AIATAZEIX EAErXOY - PLC
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BAZIKEZ APXEX
HAEKTPONIKHZ

1.1 BAZIKA HAEKTPONIKA EEAPTHMATA
1.2 ANOPOQOTIKEZ KAI ENIZXYTIKEE AIATAZEIZ
1.3 OAOKAHPOMENA - TYTIOMENA KYKAQMATA
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v 4

<MBIQKOMENO] sTOXOI

O KUptog 0Tdx0G autou Tou KepaAaiou givat va ikavortowrjoet 0 uabnnig myv
MEPLEPYELQ TTIOU glval QUOIKO va &xel yUpw ard To Tt elval kat mwe Aettoup-
YouUV Ta NAEKTPOVIKA KUKAWUATA.

2€ auto 10 KepdAato Ba doBouv ot BAOIKEG EWOLEG TWV AVAAOYIKWY NAE-
KTPOVIKWV OTolxelwy, onwg n dlodog, to tpavliotop, T0 BupioTop. 2T0 TEAOG
autou Tou kKepaAaiou o uabntrig 6a rmpéenet:

/ Na avayvwpilel Ta Baoikd nAektpovikd eEapTruaTa, TNV Tunonoinor
TOUG KaBwg Kal Tn Xperon Toug.

\/ Na yvwpilel Tiq TToAwoelg NG dlddou kal TéTe pia diodog dyel T
pelpa.

/ Na yvwpilel T xprion Tou Tpavliotop Kal Tou BupioTop yla Tov EAEYX0
TOU peUATOG eVOGQ KUKAWUATOG.

1.1 Baoikd nAekTpovikd e&apriuara

To nAeKkTPOVIKO PEPOG KABE CUOKEUTNG TIOU XPNOLUOTIOOUNE OTNV KaBnpe-
pwn {wr) Onwg KAWATIOTIKG, Yuyeio, TNAedpacon KTA., eKTOG and avilioTd-
o€l1G, TIUKVWTEQG Kal Tnvia mou avaAudnkav oto KegpdAato 2, anoteAeital kat
and oplopéva Baolkd nAekTpovikd eEaptrjuata onwg n dlodog, To Tpavd-
oTOop Kat To BuploTop.

Ta eEapmuata autd kataockeudlovtal and Ta UAIKA Tiou ovoudZovTal
nuIaywyoi, Ta omnoia eival To mnupitio (Si) kat To yepudvio (Ge) kal ota
oroia €xouv mpootebel poépla AAwv aTolxeliwv Onwg o pwaopdpog (P), To
apoeviko (As), To Boplo (B) KTA.

H ovopaocia nuiaywyog nmponiABe and 1o yeyovdg o1l dev eival téoo
KAAOG aywydg Tou NAeKTPLlkoU pelpartog énwg Ta pétalla oidnpog (Fe),
XAAKOG (Cu), ahoupivio (Al) KTA. aAAd Kat oUTe KAKOG aywydg TOU NAEKTPL-
KoU peluaTog, Onwg Ta HoVWTIKA UNIKA BakeAitng, EUAO, xapTl KTA. H ayw-
YIMOTNTA Toug e€apTtdTal and dldpopoug apAyovTeG.
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To mupitio mou Bpioketal dpBovo otn eUoN und pop®ry dupou (SiO,)
elval NAekTpIKA oudETePO, dNAAdY €xel ToV (Blo aplBud BETIKWY Kal apvnTl-
KWV popTiwv. Auté opeiletal oto OTL €xel TEoTEPA NAEKTPOVIA OTNY EWTE-
Pk Tou oTiRAda kal propel va kdvel deopoUg e YEITOVIKA dToua raipvo-
vtag 1) divovrag ta nAektpdvid Tou, yia va dnpoupynBel mAripng otiRdda
and oKTW NAEKTPOVLA.

‘Otav npoctebouv dropa AAWV GToXelwv ONwg PWoPOPO0G, AVTIUOVIO
| apoevIKo, TIoU €X0ouV TIEVTE NAeKTpOvIa otnv eEWTEPIKN Toug oTIRAdq,
0 NMIAYWYOQ TAPApEVEL [ev NAEKTPIKA oudéTepog, aAAd YUpw and KABe
dtopo Tou otolxeiou autou (Mpdopel€n) dnuioupyeital pia MAEng otiRd-
da ard okTw NAekTPOVIa Kal Tieplaoelel éva nAektpovio (5 + 4 = 9). 'Etal
untdpxel mepiooetla nAekTpoviwv Ta oroia meplpgpovral péoa otn pala tou
nuaywyou oav eAelBepa nAekTpovia Kal aroteAolV Toug Ppopeig MAELOVO-
NTAQ KAl 0 Naywyog Xapaktmpelletal wg nUIaywyog TUmmou n.

To avtibeto oupBaivel, étav otov KaBapd nuiaywyod nupttiou mpoote-
Bouv dropa Boplou 1 vdiou Tou TiePLEXOUV Tpla NAeKTPOVIA TNV EEWTEPL-
Kr] Toug oTIRAda. Tdte €xoupe ENela NAekTpoviwy (3+4=7) Kal yla KABe
dtopo TMPOCUIENG dnuIoupYelTal A BETIKY «OT)» KAl 0 NUIAaywyog Xapa-
KTnpelletal wg nuIaywyd¢ TUMou p. ZTnv MePIMTWOon auTr| oL BeTIKEG OTEG
artoteholv Toug Ppopeiq TAelovOTNTAG Kal Ta eAeUBepa NAeKTPOVIA TOUQ
popelg pelovotnTag. 2to Zxua 3.1.1 (a) eaivetal n poper) Tou Kabapou
nuaywyouU uévo pe mupitio, evw ota Zxipara 3.1.1 (B) kat (y) eaivetal n
HOPO®N TWV NULAYWYWV e TiPoopi&elg TUMou p Kal n avtioTolxa.

o °
o [ ]
o o °
AEKTOS
(@) KaBapdg (B) Turtou p (y) Turou n ;QH%KTPOWO

ZxnAua 1.1.1 Hutaywyol rnupttiou.
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1.1.1 Aiodoi

Ol diodol kataokeudlovtal pe TNV €vwon dUo TUNUATWV nuaywywyv. To
éva elval nuaywyoég tumou p kal To dAo nuiaywydg Turnou n. Enewdn,
Onwg avapgpdnke ponyoupeva, o NUIaywydg TUTIoU p €XEL BETIKEG OTEG,
EVW 0 NUIaywyog TUMou n €xel eAelBepa nAekTpdvia, e TNV Evwaon Twv
dUo TuNUdTWY, MapatnEeiTal aTnv eMpAavela eNagng uia pon nAekTpoviwv
arnd Tov nuiaywyo TUMou n atov nuaywyo tunou p. H didyxuon twv nhe-
KTpoviwv Tpog TNV meploxn TUMou p ogelletal atnv ATAKTN Kivnor| Toug.
Ekel enavaouvdgovtal e Tiq omnég. ‘Etaol, dnuioupyouvtal Cedyn onwv-n-
Aektpoviwv YUpw and tnv €vwon o |Ua TIEPLOXT TIou ovouddeTal Imeploxn
amoyuuvwong.

2NV nepLoyr| anoyUpvwong dnuoupyeital and €va duvapiko Tou ovo-
pdletal duvauiko gpayuou Kal yia To eV Tupitio ivat 0,7 V evd yia 1o
vepuavio eivat 0,3 V.

Av 0TO GKPO TOU NUIAywWyouU TUmmou p ouvdeBel A HETAAIKY emagn),
autr ovouddletal Avodog kat oupBoAiletal e To “A” g dlddou, evw, av
ouvdeBel 0TO AKPO TOU NUIaYwyouU TUIMoU n pia PETANAKY eMagr, T(POKU-
el N KaBodog g dtédou Tou cupBoAileTarl pe to “K”. Zto Xxrua 3.1.2(a)
@aivetal ) pop®n Tng d16dou pn kat oto oxrjua 3.1.2(B) To oUUBOAS TNG.
To Turua p cupBoAiletal pe éva BENOG, eV TO TUAUA N e [ia Katakdpupn
YPAUUN.

A D K
° P )
(@) Mopen (B) ZUpBoAo

ZxAua 1.1.2 Aiodog pn.

Av epappooBel ota dkpa g dédou pn eEwTtePIkr TAoN V,, €T0L WoTE
0 BeTIkdg MOAOG TNG MNYNAQ va eival ouvdedeévog aTtnv Avodo Kal 0 apvn-
TIKOG TIOAOG OTNnV KABodo evtdoewg, TOTE Ba uttdpxel por) peupaTog and
NV dvodo mpog TNV KABodo |,. Autr n didta&n .ooduvapel pe évav KAEL-
010 dlakATTTN kAt ovoudletal ouvdeon (i méAwon) d168ou kard Tnv opén
popd. Katd tnv opbr} popd n diodog rapouctdlel oAU [ikpn} avtiotaon
(Re = pepikéqg dekddeqg Q). 210 oxripa 3.1.3 ta Tpia KuKAWpata eival .oo-
duvapa.
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0,7V

Zxnua 1.1.3 2uvdeon g dL6dou nupttiou kKatd v 0pdn popd Kat ouUUNEPIPOoPd
G 0€ NAEKTPIKO KUKAwUQA. To duvaulkd ppayuou yia to rupitio eivat 0,7 V.

Av epappoobei ota dkpa g eEwtepikr) Tdon V, €101 ote 0 BeTIkAg
néAog NG MNynq va eivat ouvdedepévog oTnv kaBodo Kat 0 apvnTikdg Tio-
Aog oTnv Avodo, dev Ba undpxel diEAeUon pelpatog Kat n dldtagn .oodu-
vapel e avolktd Slakomtn Kal ovouddetal ouvdeon 1 méAwon dt6dou Katd
™mv avaotpopn gopd. Katd tnv avdotpopn ¢opd n diodog napouctdlel
TOAU peydAn avtiotaon (Rg = peptkd MQ). 210 oxripa 3.1.4 ta Tpia KuKAw-
pata eival .oodlvaa.

D Re

Zxnpa 1.1.4 2uvdeon g dtédou katd v avdotpopn opd Kat CUUMEPLPOPA TNG
0€ NAEKTPIKG KUKAWLUAQ.

.. NAPAAEITMA

Mia diodog nupttiou ouvdéetal pe nyn Tdong V; =12 V kat poptio R, = 1
kQ. Na Bpebel To pelpa mou tn dlappéet:

a) oe 0pBn Ppopd, étav napouctdlel undevikn avtiotaon (Re = 0) Kat
B) o avdotpo®n popd, dtav n avriotaor g ivat Rz =1 MQ

To duvauikd ppaypou g diédou nupttiou eivat 0,7 V.
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Adon
a) Katd v op6rj popd 10 pedua Ba eivat:

V07V _ 1207V

b = =11,3mA
R+Rr 1000Q+0
+ — Re=0
| 07V
P R.=1KQ
+ —
V=12V

B) Katd tnv avdotpopn ¢popd to pelua Ba eivat:

v, 12V

R+R, 1000Q+1000000

ID_

12uA

Re=1MQ

R.=1KQ
-+
V=12V

Ot dlodol pn xpnaotorololvtal kupiwg oe avopBwTIKEG dLATAEELG Kal
yla To Adyo autd ovopdlovtal ToAEG PopEg avopBwTIkEG diodol.

OL diodol, dnwg kat OAa Ta eEapTAUATA, £XOUV OPLOUEVA XAPAKTNPLOTL-
KA Aettoupyiag, peptkd and ta omnoia eivat:

» pEyLoTN Tdon Katd TN 0pbr ¢opd (Vema

» péylot tdon katd tnv avdotpodn ¢popd (Veru),

> MEYLoTo 0pBS PEUUA lemay,

> MUEYLOTO avAoTPOoPOo peuud lg,
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» avTloTdoelg opbng kat avdatpopng ¢popdg (Rk: ,RR),

» KatavaAlokouévn L.oxug, Py KTA.

Ektdg and 1ig diddoug pn undpxouv Kal dAAeg diodol yia didapopeg Ah-
A\EG EPAPOYEG:

> 0l0d0g yla epapuoyEG otabeportoinong taong (diodog Zener),

» dlod0og peTABANTAG XwPENTKATNTAG Yla TnAemkowwvieg (5iodog

Varicap) kau

> dilodog Schottky yia epapuoy€g XaunAig Loxuog (diodog Schottky).

O1 diodol kwdikoroloUvTal CUPPWVA UE TOV EUPWTAIKS i TOV auePIKA-
VIKO KWOIKA.

O supwmnaikég kwdikag arnoteAeital arnd dUo ypdupata Kat TPeLg apid-
HouUg T.x. BB419, AY106.

O apepIKAvIKOG KWAIKAG apxiCel e Tov apBpd 1, akohouBel To ypdap-
pa N kal otn ouvéxela akohouBouv Téaoeplg aptBpol .x. TN4001.

Ot dlodol dev oupBoAiCovtat Aol drnwg oto oxnua 3.1.2(B). O cuppoAl-
Ou6G TOoUG TOIKIANAEL avAAoya Kal e TNV EQapUoyn yla Tny ortoia npoopilo-
vTtal kat palvetal otov mivaka 3.1.

Nivakag 1.1 Aiodol

Ovopacia ZUpBoAo Epapuoyn
AvopBwTrg —>— AvépBwor Ttdong
Schottly —P;r— 2tabeporoinon téong
Varicap —>{— TnAemukowvwvieg
Zener —PI— XaunAig toxuog

TpaviioTrop (Transistor)

H A€En tpavliotop npogpxetal and Tiq ayyAkeg AeEelg TRANsfer reSISTOR
(ueTagpopd avtiotaong). ANAeG ovopaoieq eival kpuotaloTpiodog kat pe-
Tavtiotdmg. Kataokeudletal Ye TNV &vwon TPLV TUNUATWY nuaywyou
EUMAOUTIONEVOU e Tipooel&elg TUMou n kal TUTou p.

‘Exoupe dUo TUMoug Tpavliotop, Ta npn kat pnp. Av ouvd€00UE Ta
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AKPA TWV TPLWV AUTWY KOUUATIWV e METAAIKEG eTtapEg, TOTE Ba dnuloup-
yNnBouv ol Tpelg akpodEKTeg Tou TpavlioTtop:

» 0 eKTIOUTOG TTou oupBoAiCeTal ye “E” (emitter),
» 1 Bdon “B” (base)
» 0 OUNEKTNG “C” (collector).

O1 ovouaoieq autég dev eival Tuxaieg Kal yla KAvovikr Aettoupyia Tou
TPAVI{oTOP 0 EKTTOUTOQ EKTEUTEL NAEKTPOVIA, O CUAAEKTNG TA CUAAEYEL KAl
n Bdon eA€yxel av n por] Twv NAekTpoviwv Ba eivat pikpn 1} peydin. Ta oup-
BoAa Tou TpavlioTop yia Toug dUo autouqg TUroug gaivovtal OTo ZXNua
3.1.5, (a), (B), eved oto oxnpa 3.1.5(y) paivovral oL MPAYUATIKEG HOPPEG
Twv Transistor:

n p—e p F—°
B B
B‘—Q ) B’—ﬂ )
E E

(@) npn (B) pnp (v) Moppég
Zxnua 1.1.5 Tpavliotop.

To BENog oTo oUMBOAIONO BpiokeTal TAVTOTE OTOV eKMOUTS Kat deixvel
™ Popd Tou pelpatog. To Tpaviiotop ouclaoTikd eival duo diodot avd-
otpo®a ouvdedepuéveg. XTn ouvridn Aettoupyla tou tpavlioTop, loxUouv
Ta eENg:

» H diodog ekmoprmou-Bdong eival navra opHda moAwpevn kat n d3iodog

OUN\EKTN-Bdong eival avdoTpopa TTOAWUEVN.

» To pelpa g BAaong eivat oAU pikpd (I <<, TG TéENG Twv PA).
» To pelpa Tou ekmoprou Kal Tou cUANEKTN elval epimou (oa (I = |g).

To tpavliotop Aettoupyel oav €vag evioxutg pelpatog, dnAadr] evi-
oxuel To pelpa TG BAong. To pelpa Tou CUANEKTN elval TIOMEG POPEQ
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peyaAUtepo amnd autd Tng Bdong. O aploudg nou ekppdlel To YEyebog TNG
evioxuong ovoudietal amoAafn peuuarog kat cUpPBoAieTal e Bpg, KUMAL-
vetal de and 100 p€xpt 300. loxuel n kAtwbL ox€on:

lc = Boc " I
Eniong, AMoyw g apxng dlatripnong tou gpopTiou oxuel OTL To pelua
ToU eKroproU ooUTtal Ye To dBpoloua Tou pelduatog TG BAong Kat Tou
OUMNNEKTN.

Ma va Aettoupynoel To Tpavliotop, npémnel 1 diodog ekrournou-Rdong
va ouvdebel oe opbr) popd Kal n diodog CUAEKTN-BAONG O avdaTpoPn
Qopd, Je xprion KatdAnAwv nywv tdong. H olvdeon autr ovopdletal
nméAwaon Tou Tpaviiotop. ‘Exoupe Tpelg duvatég ouvdeaoloyieq avdio-
Yya He Tolog akpodEKTNG elval kovdg. ‘Etot dlakpivoupe Tn ouvdeouoioyia
Kowou ekrtourtou KE (common emitter configuration, CE), tn ouvdeouoloyia
kowrng Bdong KB (common base configuration, CB) kat tn ouvdeouoAoyla
KowvoU ouMéktn KX (common collector configuration, CC). Ané autég, n
ouvdeopoAoyia kolvoU ekmouroU XEnoluoToleltal MepLoodTeEPO Kal KAVEL
evioxuon tou peluarog BAong.

To tpaviioTop Aettoupyel emniong kat oav dakdmng, dnAhadn, und opt-
OMEVEG OUVONKEG, TO TPAVEOTOP JIAKOTITEL TO NAEKTPIKS KUKAWA.

2’ éva TpavdioTop npn 1 BAon Kat 0 CUNEKTNG ouvOEOVTAL e TO BETIKO
TOAO TNG TNYNG, EVW O EKMTOUMOG [e Tov apvnTikd. X éva tpaviiotop pnp
Ol OuvdeTUOAOYieg elval avtiBeteq.

Ta tpavlioTop kwdlkormotlouvTal, Onwg akpBwg Kat ot diodol, cUupwva
e ToV eupwTaikd KWIKA, 1) TOV AUEPIKAVIKO KWILKA.

O supwTmaikég KWAIKAG anoTeAeiTal arnd névre xapaktrpeg (duo 1y Tpia
ypdppuata kat dUo 1} Tpelg aplbuoug) .x.BC127.

O apepika@vikog Kwdikag aroteleiTal and Tov aplOud 2 Kat To Ypduua
N akoAouBoUpevo and 4 aptBuoug, T.x. 2N2222 v 2N2904.

Ta TexvIKA XapaKTNELoTIKA Ttou divovTal and Toug KaTaokeuaoTsg elivat:
» TAOT CUNEKTN V,,

> pelpa Bdong lg,

» anoAafn 1§ k€Pdog PeUNaToq B 1 e,

> UEYLOTN KaTtavaAlokOuevn Loxug,

» EyloTtn TAon BAoNG-eKTIOUNOU Ve KTA.
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To tpavlioTop mou neptypdyape napandvw ovoudletal dirtoAko Toav-
Ciotop enaeng (bipolar junction transistor, BJT). Ektég duwg and autd
untdpxel kat To tpavliotop eykdpaotou (1) enidpaong) nedlou (FET), (Exnua
3.1.6.), KUplo TAeOVEKTNUA TOU omoiou elvat 6Tt €xel TTOAU peydhn avriota-
on €10030U Kal Xpnollomnoleltal orjuepa oe TOANEG epapoyEG. OL akpodE-
kteg Tou FET ovopdZovtal MUAn (Gate G), Mnyn (Source, S) kat Antaywyog
(Drain, D) kat avtioTtotxoUv otn BAor, eKMOUNO Kal CUAAEKTN Tou transistor.

D D
G G

S S
(a) p kavahou (B) n kavaAlou

ZxAiua 1.1. 6 Z0uBoio F.E.T.

1.1.3 OupioTrop (Thyristor)

H ouokeury auth kataokeudletar and T€o0epa OTpWHATA ToU eival
EUMAOUTIOMEVA [e TIPOCUIEELG. Elval TUTIOU pnpn Kat £XEL TPELG AKPODEKTEG
v avodo (A), Tnv k&Bodo (K) kal Tnv NUAn (gate, G) mou cuvdEeTal aTov
eowTePIKS p Nuiaywyd. ‘Otav To Bupiotop moAwbel 0pB4, dev Ayel pedua,
étav Spwg epapuoodel pia BeTikr) TAon otnv NUAN G, dyel. Me tov TpdTO
auTd 1 TIUAN eAEyxel TN por) Tou peluatog. H maApoddétnon npokalel tnv
évauon tou Buplotop (firing). H doun kat To oupBoAo Tou Bupiotop paivo-
vtat oto Xxnua 3.1.7.

A K A E E K
G
G
Zxnua 1.1.7 GOupiotop kat ouuBoAo.

Yridpyouv oAl tUmoL d18dwv TeTOAPWY OTPWHATWY NHIAYWYWY, Ol
oroiol xpnotuomnolouvtal yia EAeyXo wTIohoU, otabgpormoinon Beppo-
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kpaoiag, évapén Aettoupyiag kivnmpwv KTA. Ta Bupiotop 1) eAeyxduevol
avopbwteg rupttiou (silicon controlled rectifier, S.C.R) eival SlaKOTTTEG TWV
oroiwv N aywydtnTtd Toug eAfyxeTal amnd Tnv eEWTEPIKY| Tdon NG TUANG.

Alapépel anod tn diodo aTo AT, eV OTNV avaoTpo@n OAWGCT GUUTEPL-
Pépetal oav ua kovry diodog (dev dyel), otnv opbr) mMéAwon eEakoloubel
va unv dyel, éwg 6Tou ePApPPOoBe( Ul BeTIKA TAoN oTnVv TIUAnN.

Ta Bupiotop propouv va dyouv peydha peluata kat tdoetg (uéxpt 100A
kat 1000V avtioTola).

Ta xapaktnplotikd Twv BupioTop eivat:

» T ouvexoug pelpartog UANg yia évauon (lgr),

» TTwon 1dong ota dkpa Tou Bupiotop (V)

> UEYLoTN eTuTPENOUEVN TAON HETAEU TTIUANG-KaBAdouU (Vgy),
> UEYLOTN T avAoTpoPou PeUUATOS (lrau),

> uéylot otyuaia 1.oxug (Pgy) KTA.

Ynidpxouv kat dAAeg diodol Teood-
PWV OTPWUATWV EKTOG Tou BupioTop,
onwg eival n diodog evaANagoouEvou G
peupatog (DIAC) kat n Tpiodog eval-
Aagoopévou peupatog (TRIAC). Ot di-
odol autol dyouv To pelpa Kal Tpog
TIg dUo KaTeubuvoelg uttd OpPLOUEVES
BéBawa mpolmnobéoelg. To TRIAC dio- (a) DIAC (B) TRIAC
@épel and to DIAC oto ot €xel évav
EMMPOO0BETO AKPODEKTN TNV TUAN. Ta Zxriua 1.1.8 ZduBoAa DIAC, TRIAC.
oUUBOAd Toug aivovtal oTto OXNua
3.1.8. Ta Bupiotop DIAC kat TRIAC xpnotuorololvtal yia Tov EAeyx0 Tng

loxuog.

1.2 AvOopOWTIKES Kal EVICXUTIKEG SIaTASEIG

1.2.1 AvopOwTIikES dIaTd&eIg

Ot avopBbwtikég dlatdtelg arnotehouvtal and pia, duo 1 t€ooeplg dlddouq
KAl XPNoomnolouvTal yia Tn PETATPOon: ag evaAaoaouevng Taong oe
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ouvexr}. AnoteAoUlv, og ouvOUAOUOS HE PETAOXNMATIOTES, CUOTATIKA TWV
TPOPODOTIKWY TIoU elval anapaitmta yia ) Aettoupyia kKABe NAEKTPOVIKNG
OUOKEUNG.

Alakpivoupe Baoikd duo neputtwoelg avépbwong:

» Tnv arAr} avépbwon, 1} nuavépbwon kat
» Tnv A\fenN 1) S\ avépbwon.

To KUKAWPaA TG NUavopbwong paivetal oto Zxrjua 3.2.1. Anoteleital
and éva peTaoynuatio), pia dlodo (D) kat to popTio (R,), To omnoio uropel
va elvat Adura, kivntpag KTk, ‘Otav oto deutepelov TUAYUA TOU UETA-
oxnuatioty epgpavifetal n BeTIkr nunepiodog, Téte N diodog moAwveTal
0pB4 kal diEpxeTal peupa and To YopTio Kat 1 Tdon eEddou akoAoube( Tnv
Tdon elodédou. Otav gpgavifetal n apvnTikr nuinepiodog, téte 1 diodog
noAwveTtal avdotpo®a, aroteAel avolktd SLAKOTTN Kal EMOUEVWS TO peuja
oTo QOopETI(O Kal Katd ouvérela Kal N Taon eival undevikn.

Vn D

Vo
. I
~ V, R |V,
0 t 0 t

Zxnua 1.2.1 Huavdépbwon.

AAAAANA.

YYYYYY

H mA\npng avépbwon ertuyxdveral pe tn xeron duo diddwv 1 Tecod-
pwv 3183wV g ouvdeTOoAOYia YEPUPQAG TIOU elval KAL 1) TILO GUVNBLOUEVN
nepimtwon (ZxApa 3.2.2). v nepimtwon autr n apvnTikr nuepiodogq
NG Tdong €l0d0dou avaoTpEPeTal Kal yivetal BTk péoa amnd tn yépupa
S16dwv. ‘Etol n tdon e€ddou amnoteAeital poévo amnd BeTikd nukUpaTa.

Vi

Zxnua 1.2.2 M\rjpng avopbwon Tdong ue YEpupa Te00dpwv SiOdwy.
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Av otnv €€0d0 Tng YEépupag ouvdebel MapdNANAa €vag MUKVWTNG, TOTE
autég Ba popTiletal kal Ba ekPopTiCeETal oUVEXWS Kal KATA CUVETELd N TAoN
€Eb0d0u Ba eEopaluvBel kal Ba yivel oxedOv ouvexnq (UMAE Ypauur) He opl-
Oouévn dlakupavon 1) KUMdrwon (ripple) énwg gaivetal oto oxnua 3.2.3.

Kupdrtwon

i3
t

R [ Vo | t

Zxnua 1.2.3 EEoudAuvon avopBwuEVnG TAoNG UE TTUKVWTH.

1.2.2 EvioXUTIKEG SI1aTAEEIG

Ot evioxuTIkEG dlaTdEelg XpnotuornololvTal, yia va evioxuoouv éva aobe-
vég NAeKTPLIKS orjua, wote auTd va elval duvatdv otn uvEXELd va UTooTEl
kamola eneEepyaoia kat va petadobel. Ta pKpd NAEKTPIKA OriUaTa [ro-
pouv va riapaxBouv and Tn PETATPOTT) EVOG PUALKOU UEYEOOUG O NAEKTPL-
KO. TO MIKPOPWVO TL.X. METATPEMEL TO NYXNTIKO OMja O€ NAEKTPLKO, TO PWTO-
KUTTQPO PETATPETEL TN SETUN PWTOG 0 NAEKTPIKO Orjua KTA. Zuvribwg To
NAEKTPIKO orjua elval nuitovikod, 1}, av dev eival, avalletal oe eni Uépoug
NUToviKd orjuata dlapépwv CUXVOTATWY (BeUeAWDELS KAl APHOVIKEG).

‘Evag evioxutg evioxUel To MAATOG TOU NAEKTPIKOU OTuaTtog Onwg ¢ai-
VETAL OTO ZXMHa 3.2.4. Av n p€yloTn Tiun TG Tdong eloddou eival V,,;, 1éTe N
MEYLOTN T TG Tdong €€8dou eivat V,,,, > V...

v, V,
o—] — VmO
Vi v, > v,
0 t ° 0 t
VmO >> Vmi

Zxnua 1.2.4 Evioxutng nAeKTOLKOU O1jUaTog.

Mia evioxutikn] dldta&n 1} evioxutg, onwg ovopddeTal, aroteletat and
NAEKTPOVIKA eEapTripaTa Kat €va Tpaviiotop oe ouvdeopoAoYia KowouU K-
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noprtol. ‘Evag evioxutrg €XEl OPLOUEVA XAPAKTNPLOTIKA Ta oroila eivat:

> To képdog, | amoAafn, i evioxuon, (Gain, G) Tou evioxutn eival évag
aképalog kaBapdg aplBudg (xwplig povdadeg) Kal pavepwvel TIOOES Po-
P€G 1o onrua e€ddou elval peyalUtepo ard to orjua el0ddou. To kEpdog
propel va ekppddetal kal oe AoyaplOukég povdadeg mou eival to db,
.. 30 db onuaivel 1000 popég evioxuan, 20 db 100 popeg, 10db = 10
(POPEQG K.ATT.

> To eupog Lwvng (Bandwidth) Tou evioxutr (B) avapépetal oTto eUpOog
OUXVOTATWY NG TAONG £l00d0U YLa TIQ OTtoleq 0 evIOXUTNG Aettoupyel
He €va OUYKEKPLUEVO Kal 0Tabepd képdog G, Kal Xwpig mapaudppwon.
2e UKPOTEPEQ 1 HeyaAUTepeg ouxvoTNTEG TO KEPDOG elval HIKPATEPO.
2TIC dlaTdEelg autopatiopoU uag eykatdotaong YUENG Kal KALPATL-
OMoU XPNOWOTIOoUVTAL EUPEWG EVIOXUTEG TIOU €XOUV PEYAANO KEPDOQ
Kal apketd eUpog (wvng. To oxnua 3.2.5. deixvel TNV KaumUAn petapo-
AIG TOU KEPDBOUG £VOG EVIOXUTY] CUVAPTATEL TNG OUXVOTNTAG.

Képdog (G)

2uxvotnra (f)

B

Zxfjua 1.2.5.

1.3 OlokAnpwuéva - TUMWuEva KUKAwpara

Ta nAektpovikd eEapTraTa TIou avapepbnkav oTig iponyoUlevES TTIAPa-
YPAPoUg KUKAOPOPOUV CHUEPA OTO EUMOPLO UTIO LLIOPPT) OAOKANPWUEVWY
KUKAwudtwy (integrated circuits, 1.C.). Mdavw o €va Kowvd undéoTpwia NLa-
YwyoU kataokeudlovtal e NAEKTPOVIKEG 1] XNIUKEG eBSdoug TOAAEG dio-
dol 1) TpavlioTop Kal To oUVolo TiepikAeleTal o pia Orikn e 4,8,14,16, 24 1
48 akpodEKTeG (pins). Ta oAokANpwuEVa KUKAwaTa dlakpivovtal avaloya
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Me TNV TEXVOAOY(a KATAOKEUNG TOUG, KABWGS Kal TNV mocdTnTa Kat To £(d0g
TWV KUKAWPATWVY TIou Tiepléxouv. 'Etal dlakpivovtal oe avaloyikd, ynoela-
KA, MEIKTA (UBPIDIKA), e METAANIKO KEAUPOG, TIAACTIKS KEAUPOG KTA. Mepl-
KA oAokAnpwpéva @aivovtal oto oxrua 3.3.1.

Zxnua 1.3.1 OlokAnpwuéva KukAwuara.

Ta oAoKANpwHEVA KUKAWUATA Hall e Ta HeoVWUEVA NAEKTPIKA OTOL-
Xela, onwg avtiotdoelg, MUKVWTEG, TNvia, HETAOXNUATIOTEG, TortobeToU-
vTal TIAVW O€ NAEKTPOVIKEG MAAKETEG CUUPWVA [E KATOLO NAEKTPOVIKO
OX£€310, YA VA UAOTIOI|O0UV €va CUYKEKPLUEVO NAEKTPOVIKS KUKAwUa. 'ETol
UTIAPXOUV TIAGKETEG Yla TPOPODOTIKS, TIAAKETEG TNAEOPAONG, TIAAKETEQ
PASLOPWVOU, TTAAKETEG AUTOUATIOMWY, TINAKETEG KALATIOTIKOU KTA.

Ol NA\eKTPOVIKEG AUTEG TAAKETEG KATAoKeUAZovTal and oplopéva UAIKA
Kal MAvVW TOUG XAPACOTETAL, e OUYKEKPLUEVT] dLadlkaaia, TO NAEKTPOVIKO
OXEDLO UTIO HOPPT] TUTIWHEVOU KUKAWUATOG, dNAAdY] TUTTWHEVWY aYyWYWV
XOAKOU UIKPOoU 1} heyaAUTEPOU TIAXOUG TIOU EVWVOUV TA OAOKANPWHEVA KU-
KAWMATA KAl TA AANa NAEKTPOVIKA oTolxeia (Zxrpa 3.3.2).
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Zxnpa 1.3.2 Tunwuéveg MAaKETES.

N &
= (O =
\ ANAKE®AAAIQSH

S

S

Ot nuaywyol eival kpuotahlol ou aroteAouvral and nupiTtio 1 yepud-
vi0.

‘Otav npooteboulv 0’ autoug dtopa puwoPopou, apaoevikoU 1y avTioviou
arnokTouv Tepiooela nAektpovinv Kal ovopddovtal npiaywyoi TUrou n.

AvtiBeTa, étav npootebouv droua wvdiou, yaAkiou 1 Boplou aroktouv
ENELA NAeKTPOVIWY (0T1EQ) Kal ovopdlovTal nMIaywyoi TUrou p.

‘Otav évag nuiaywydg Turnou n evwdel pe €va nuaywyo tunou p dnui-
oupyeital éva nhektpovikd eEdptnua mou Aéyetal 8iodog pn. H diodog
pn agrvel va mepdoel NAEKTPIKS pelpa poévo dtav sival opBd TMoAwE-
vn. AvtiBeta oupneplpgpetal oav dlakdmng, dtav eivatl moAwuévn avd-
oTpoPa.

To TpavdioTop eival Evwon TPV TUNHATWV NUIaywyoU [E TIPOoUIEELQ
kat eival dUo TUmnwv To npn Kat pnp. ‘Exel TPelg aKPOJEKTEG, EKTIOUTO
(E), Bdon (B), kat GUN\EKTN (Z) Kal xpnotuoroleltal yia evioxuon peldua-
TOG Kat Tdong oe ouvdeapoloyia kowvou eknourtiou (KE 1) CE ).
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2’ éva tpavliotop, n diodog ekmoprnou Tpénel va moAwbel opbd, evi n
5{0d0¢ OUNEKTN avdoTpopa.

Ta tpavlioTtop xpnoluorolouvtal Kal oav SLaKOTTEG 0 NAEKTPIKS KU-
KAWUQ.

‘Eva xpnolpo nhektpovikd otolxeio eival To BupioTop mou anoteleital
and 1éo00epa TUAUATA EUMAOUTIOUEVOU Naywyou Kal xpnoluoroleitat
Kupiwg yla Tov éAeyXo ToU peUlaTog Kal CUVENwS NG Lloxuog os éva
KUKAWUAQ.

OL diodol xpnotuoroloUvTal KUplwg yla TNV ETATPOTT A evAAAQCo0-

pevng Tdong oe ouvexn, Aettoupylia rou ovopddetal avopBwon. YItdpxel
N nHiavopbwon kat n MARPNg avépbwan.

Ta tpavliotop xpnoluorolouvtal Kal o EVIOXUTIKEG SIaTAEEIC e OKOoTO
TNV evioxuon uiag evaAaoodpevng Taong, 1y peuuaToq.

Ta ohokAnpwuéva kukhwpuata (1.C.) mepiéxouv XIAddeg Tpaviiotop, dio-
doug avTloTdoelg, TIUKVWTEG 0 MIKPO OYKO Kal TorobeTouvTal dvw o€
TUTTWUEVEG TIAAKETEG, YA VA UAOTIOI|O0UV €va NAEKTPOVIKO OXEDIO.

EPQTHZEIZ - AZKHZEIZ - APAZTHPIOTHTEZ

—_

. Néoa &ldn nuaywywv eUNMAOUTIOUEVWY |UE TIPOOMEEEIS YVwplleTs;
. NMéoa kat Ttola £(dn NAEKTPOVIKWY oTolXelwv YVWPEICETE;
. Mou xpnoworoleital pia avopbwTikA didtaén;

. Mowa eival Ta XapaktneLloTikd evog eVIOXUTH;

2

3

4

5. Tieival n avépbwon;
6. Moleg avopBbwTikég dlatdEelg yvwplleTs;

7. Mou xpnowuorolettal To Tpaviiotop;

8. Meptypdyte pe Aiya Adyla tn diodo.

9. Méte pa diodog eival avaoTpopa MOAWUEVN;

2T1G akOAOUBEG EPWTATELG ONUEIWOTE TO YPAWLA TIOU AVTIOTOLXEL otV

owaoTr andvinon.
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11.

12.

13.

14.

15.
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Mua diodog eival opbd moAwuévn étav:

A. H kd60d0g eival apvntikdtepn tTng avdodou.

B. H dvodog eival apvntikdtepn Tng kabddou.

I". OUte TO A oUte TO B.

To duvapkd epayuou piag didvdou pn rupttiou elvat:
A.0,3V

B.0,5V

. 0,3-0,7v

A.0,7V

Me éva TIoAUETPO HeTpdpe TNV avtiotaon uiag didédou Katd Tnv opbr
popd. To anotéAeoua g pétpnong delxvel étL N avrtiotaon eivat:

A. TNg TédENg Twv Q

B. Tng Td&ng Twov MQ

. undevikn

‘Eva tpavi{otop npn guvdgetal o€ €va NAEKTPOVIKO KUKAWUA:
A. H Bdon cuvdéetal e apvnTikr] TAom.

B. H Bdon ocuvdéetal e BeTikr) TdoN.

Ailvovtal and tov kabnyntr otoug HadnTég dLAPopPeG NAEKTPOVIKES TU-
TIWUEVEG TIAAKETEG |IE TA NAEKTPOVIKA OTOLXE(a TOoBeTNUEVA TIAVW OE
autéqg (dilodol, avtiotdoelg, MUkvwTtég, Tpavliotop, O.K.) kat {nteital
and Toug Hadntég va Ta avayvwpioouv Kat va kKdvouv éva KatdAoyo e
TA UAIKA TTOU TiEPLEXOVTAL.

Ot paBntég padl pe Tov KaBnynTtr TOUG ETIIOKETTTOVTAL Jla ETAlpEld Tta-
pPaAywWYNG NAEKTPOVIKWV eEapTNUATWV Kal yivetal enegrjynon twv did-
Ppopwv oTadiwy Tapaywyngq.
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Ke@ahalo 2

LYTXPONEX AIATAZEIX
EAETXOY - PLC

'NEX
AND, OR, NOT

KYKAQMATA XPONIKHZ KA©YXTEPHEIHZ
AKOAOYOIAKOX EAETXOZX - EAETKTHI ZEIPAX
ZYNOETOI HAEKTPONIKOI ETEZEPTAZTEX
MPOTPAMMATIZOMENOI AOTIKOI EAETKTEZ - PLC
LYZTHMATA AIAXEIPIZHZ KAI EAErXOY KTIPION (BMS)
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v 4

<MBIQKOMENO] sTOXOI

2€ auto 10 KedAato Ba avaAuBouv ot BaoIKEG EWWOLEG TwWV ATAWVY Katl aUv-
BeTwV NAEKTPOVIKWY dlatd&ewv eA§yxou. Mo OUYKEKPIUEVA: STO TEAOG TOU
kepaAaiou, o uabntrig Oa npénet va:

‘/ MNwpiCel Ta Telelwg anapaitnta otoixela Twv PYneLaKwy AOYIKWOV KU-
KAwudTwy Ta onoia Ba Tov Bonbrioouv va KAaTavorael EUKOASTEQPA TOV
TPOMOo TPoypAUUATIONoU evdg PLC mou anoteAel v teAeutaia eE€-
MEN TNGg TEXVOAOYIaG yia Tov EAeyX0 TwV eykataotdoewv YPUEng Kat
KAlLaTiopoU.

‘/ MNvwpiZel Vv amooTtolr] Tou enegepyaotr) Kal To pOAo Tou nailel oe
pia KALPATIOTIKY eykatdoTaon.

/ MvwpiCel Toug anmioug ene€epyaoTég mou anoteAouvtal and Tig Baot-
k&g Aoylkég iuAeg AND, OR, NOT kal nwg prnopouv aQuteg va Xpnot-
portoinBouv ota NAEKTPOVIKA KUKAWATA TT.X. TWV KAATIOTIKWOV NXa-
VNUATWV.

\/ AvTIAN@Oel éTL propel va pOdoel oTo (dlo anotéAeoua KAvovtag XPn-
on, Oxt HOvo evog T.X. NAEKTPIKOU KUKAWHATOG, AAAG Kal evOg nAe-
KTPOVIKOU 1] udpauAlkoU 1 TiveEUUATIKOU (TIETILETEVOU AEPOG).

/ Mnopei va avtiAngBel kaAutepa To poAo Tou eneEepyaotr oe €va
TAPeQ oUOTNHA AUTOUATOU EAEYXOU eVOQ KALUATLOTIKOU.

‘/ MNwpl(Cel TNV UNapE&n KUKAWPATWY PvAUNG Yia TNV anobrikeuon Twv
TIANPOPOPLWV.

\/ MNvwpiCel dTL UIAPXOUV KUKAWUATA TIOU UITOPOoUV va TIPOKAAETOUV TN
XPOVIKY] kaBuoTtépnon evédg orjuarog péoa otig didpopeg Babuideg,
aAAd kal oTnv €050 evOG OUOTAATOG EAEYXOU.

/ AvTIAngBel 6T n eneEepyacia Twv MAnpooplwv de yivetral mavro-
Te ouvdUuaoTIKA (dNAadn} uévo pe xprion TG dlyeBpag Boole kat Twv
Baowwv Aoyikwv tuhwv AND, OR kat NOT), aAAd kat pe dA\eg pebo-
doug, Onwg eival T.X. Ta KUKAOPATA akoAouBlakoU eAEyxou.
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v
v
v

v

2.

Kata\dBel Tnv €vvola TwV [IKPOETEEEPYATTWY KABWG KAl TNV avaykal-
éTnTa XPNoLHoToinorq ToUg 0TA KUKAWUATA YUENG Kat KAUATIOMOU.

KatahdBel Tt eival o pkpoUmoAoyLIoTAG, Kal Tiwe autdg Propel va xpen-
oloronBel, T.x., yla tov éAeyxo TG Bepuokpaaiag.

Katavorjoel 61t orjuepa dev eival duvatdv va Aettoupyel pia olyxpovn
EYKATAOTAON KAUATIOHOU XWpPIG TN XPrion TOU rmpoypauuatilOuevou
Aoyikou eAeyktr) (PLC).

MvwpiCel ™ Baoikr dour] evog PLC aA\d Kal Tov TPOTIO TPOYPAMATL
OMoU Tou, KAvVOVTAG XPrOM ATAWY EVTOAWV.

1 levika

H kUpla anootolr] Tou enegepyaotr eivat:

» Na ene€epydletal Ta didpopa orjuata (rmou eBdAvouv oe autdv amnod
TOUG ALoONTNPEQ), OUPPWVA HE TNV TIEPLYPAPT) TOU €KACTOTE TIPO-
BAMuaTOog, Kal

» Na anootéAAel OTOUG evepyomonTég To anotéleopua (onuata e&o-
dou) autnig g enegepyaaiag.

H ene&epyaoia Twv onudtwv elgddou eival kuplwg duadikr kat prnopel

va eivat:

a) ArtAn ouvduaoTtikn (Ue xprion Twv Baoikwv uAwv AND, OR kat NOT),

B) ZuvBetn (ue XPTIOMN EKTOG TWV TPLWV BACIKWV TIUAWY KAl AANWV TIOAU-
TIAOKOTEPWV JLATAEEWYV, OTIWG eival TT.X. Ol UVALEG, OL JLATAEELG XPOVI-
KAG KaBUOTEPNONG, Ol GUYKPITEG, Ol ArnaplOUNTES KTA.

H duadikn ene€epyaoia Twv onudtwy propel va yivel pe évav omnolodn-

note and Toug NMapakdtw TPAToUG:

» HAekTPIKA (e XP)0M TWV NAEKTPOVOUWY).
» MNveupatikd (e XProm TwV TIVEUPATIKWY BAABBwV).
» YOpaulikd (ue xprion Twv USPAUNKWY BaABBwy).

» HAekTpovikd (Ue XPrion TwWV NAEKTPOVIKWV EAPTNUATWY, ONWG TL.X.
TV 3Lédwv, TPavloTopg KTA.).
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» Me ™ Xprion MoAUTIAOKWY NAEKTPOVIKWV €MEEepyaoTwy, Onwg eival
m.x. Ta PLCs).

Ma va yivouv dpwg avtiAnmtég ol €vvoleq EPAPPOYAS TWV OUYXPOVWY
YUNPLOKWY CUCTNUATWY OTIC £YKATAOTACELS YUENG - KAIMATIONOU, Ba Tipé-
nieL va dobouv, pe ouvtopia, pepikd and ta Baockdtepa otolxela Toug.

2.2 Eioaywyn otnv AdyeBpa Boole - Aoyikég IMuAeg

2.2.1 Zroixeia Yneiakwv HAeKTpovIKwWy

Onwg avapépbnke oto mpwTto KePAAalo, atov EAsyxo dUo 6éoewy 1) EAey-
X0 ON/OFF, xpnaudoroleftal o YnPlakdg autouatiopdg e dUo pévo duva-
TéTNTEG Aettoupylag, Tnv Unapén (katdotaon Aoyikou 1) fj un (katdota-
on Aoyikou 0) evég gaivouévou. Ta Aoyikd 0 kat 1 avapépovtal kat wg bit
(binary digit - duadiké Yneio).

Zav katdotaon Aoylkou 1, propel va xapaktmmploBel n kardotaon ekei-
vn orou pia Adura eivat avauuévn, éva Umoutov elival evepyoroinuévo, pia
BaABida elval avolktr, pia diodog i éva tpavliotop dyel, €va peAé elval
EVEPYOTIONUEVO, EVAG KIVNTNPAG TIEPIOTPEPETAL KTA.

Avtibeta, oav kardotaon AoylkoU 0 uropel va xapakinploBei n ka-
Tdotaon ekeivn érou n Adurna eival ofnotr, n BarBida sival k\elotr, To
urtoutév eival arevepyoroinuévo, n diodog 1j To Tpavliotop dev dyouv To
pelpa, To peAé elval amevepyoronuévo Kal o Kivntreag dev TEpLoTPEPE-
Ta

AuTN n AOYIKN Twv dU0 KaTaotdoewv aKoAouBel kavoveg dLaPOpPETL-
KoUg ard Toug Kavoveg TwV YVWOTWY UaBNUATIKWOV Kal uttakoUel o Jia
SlAPOPETIKY pabnuatiki Aoyikn iou Aéyetal AAyeBpa Boole kal tnv ormoia
emvonoe o Iphavddg pabnuartikég George Boole. H Aoyikrj dUo kataotd-
oewv AéyeTal Kat Auadikr Aoyikn.

ZUppwva pe tn Auadikn Aoyikn, kdbe mpdTtaon 1 KaTdoTaon Unopel va
ndpel dUo Povo TIEG, TNV TIUA AoyikS T kat TNV Tr Aoyikd 0, kat av rapa-
otaBel pe éva ypdupa g ayyAkig aheapritou, Téte 6a €XOUE:

A=11 A=0

Zuvnbwg xpnotuoroleital n BTk Aoyikr drou éva ouuBdav Xxapaktnpi-
Cetal pe o Aoyikd 1 (A=1), evd To avtiBeto oupBdv xapaktnpiletal e To
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AOYIKS 0 (A =0).
M.x. YIApxel pedua oto KUKAwpa | =1. Aev UNAPXEL PEUUA OTO KUKAW-
ua | =1.

Eivat avowt) n BaABida Y=1. Aev eivat avoikt) n BaABida Y = 0.
Yridpyet PUKTIkS uypd H=1. Aev undpxet PUkTikS uypd. H= 0.
OL kUpleg pdEelg TG dAyePpag Boole eivat:

v/ Noyikr mpd&En KAI (AND) e oUpBolo (-)

v Noyn mpd&n H (OR) pe oUuBoAo (+)

v/ Aoy pd&n OXI (NOT) e oUUBOAO (-)

Av untob€ooupe OTL éxoupe dUo PETABANTEG el06dou A kal B kal pia
8000 Y, TéTE Yla KABe Aoyikr TipdEN Ba avtioTolxel pia Aoylkry ouvdptnon:

v Moy mpdEn KALY = A - B

v Noyknmpd&n H:Y =A + B

v/ NoyikA PpdEn OXI: Y =A

Ot petapAntég A kal B maipvouv Tig Tipég 0 kat 7 kat n peTaBAnTr A, Tou
Aéyetal Aoyikd cuunAripwpa Kat Aaupdavel Tég Tig avtibeteg Tou A. AnAa-
3, avA =1, 16te A= OkatavA = 0, Téte A= 1.

O1 mapandvw AoylkEG TPAEELG UAOTIOOUVTAL e NAEKTPOVIKA WUnpLakd
KUKAWATA TIOU ovOouAZovTal AOYIKEG TIUAEG.

2.2.2 Noyikég MuAeg

H Aoyikn) muAn KAl mpaypatorolel TNV opwvuun ipdén kat ovopdleTal 1at,
viati n €£0d6¢g g eivatl Aoyikd 1 1) HIGH, étav KAl n uia eicodog KAI n
AA\AN elood0g éxouv TV T} Aoyikd 7. H Aoyikr) ouvdptnon tng nuing KAI
elvat:

Y=A-B
2UMBoACeTal oUppwva pe Toug Mepuavikouq kavoviopoug DIN dnwg

oto oxfjua 2.1(a), evw ouppwva e Toug AuepikAvikoug kavoviopoug ANSI
elval énwg oto oxua 2.1(B).
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Zxnua 2.1 ZuuBoAiouds e rnuAng KAL

Mapatrpnon: Ztov autéuato EAeyxo xpnaotuortotovue 1o ouuBoAioud ANSI.

O1 duvatéqg kataotdoelg Twv eloédwv Kal TG €£6dou NG MUANG KAl
neptypdgovtal otov napakdtw mnivaka o omnoiog Aéyetal [Tivakag aAnbeiag.

Mivakag aAnbeiag nmuAng KAl duo eloddwv.

A B Y
0 0 0
0 1 0
1 0 0
1 1 1

O1 eloodol Tng nUANg KAI urtopel va eivat meploodtepeg and duo.

lMa tpelg eloddoug A, B, C o nivakag aknbeiag, kaBwg Katl To avtioToto
oUppoAo paivovtal oto apakdtw 2. 2.2.

MNivakag aAnBeiag uAng KAI tplwv elc0dwv.

C C

o | o | @

N
o
o

o|lo|lo|o|>»

—_
—_
—_
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Zxnua 2.2 >uuBolro ANSI nuAng KAI tpldv eLoddwv.

H muAn KAI propel 1.x. va avtinpoowreloel éva KUKAwUa pong YUKTL-
KoU uypou To orolo riepléxel dUo BAveg ouvdedepéveg og oelpd. Na va Ku-
kKAo@opr|oel To PUKTIKS uypd péoa oto KUkAwua, ripénel KAI ol duo Bdveg
va elvat avolytég (Zx. 2.3).

Zxnpa 2.3 KUkAwua pong YUKTIkou uypod, avtioTolXo ¢ rnuAng KAL

H Aoywr] rUAn ‘'H (OR) eival pia akdéun xperjown muAn n oroia ulortolel
Vv pdEn g Aoyikng nmpdobeong 1} ddleuEng. Av Y eival n €€0dog kal
A, B ot eioodol g UANG 'H (OR), téte Y=1, étav 'H n elcodog A=1, 'Hn
€lcodog B=1"H kat o1 duo padi €xouv Aoykd 1. H Aoyikr) cuvaptnon autniq
NG MUANg eivau:

Y=A+B

Mivakag aAnBeiag nuAng OR dUo el00dwV.

B Y

o|lo | >
o
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Zxnua 2.4 >uuBola Aoywkr nuAng ‘H (OR) duo eloddwv.

H 1UAn 'H 1ooduvapel pe KUKAwua ponrig WUKTIKoU uypou, érou undp-
Xouv dUo Bdveg ouvdedepgveg MApdANAa Kal, yia va 1idel To PUKTikS uypd
oTo PopTio amnd v nnyn, Ba npénet va eival 'H n pia Bava, 'H n dAAn Bdva
avouxtr, 'H kat ot duo pall. (x. 2.5)

Zxnua 2.5 Kukhwuatikn napdotaon nuAng ‘H (OR) yia t porj YukTtikoU uypod.

lMapddetyua 2.1

Na oxedlaoBel ynelakd kUkAwpa pe TiuAeg KAI kat ‘H tou va ulorotel tnv
TIAPAKATW AOYIKY) ouvdapTnon:

Y=A-C+B:-C
Auon
H Aoyikr} ouvdptnon arnoteAeital and éva Aoyikd ddpoloua kat dUo Ao-

YIKA yivopeva 1y and dUo Aoyikég Tipdéelg KAI kat pia Aoyikn pdén 'H. Emo-
Hévwg, propel va uhortoinBel e duo muAeg KAI kat pia muAn 'H.
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Zxnjua 2.6 Noyko didypauua napadeiyuarog e ruAeg KAl kat 'H.

O \oyikég TUAeg KAI kal 'H kataokeudZovTal utid op@pr)v OANOKANPWHE-
VOV KUKAWUATWV e 14 akpodékTeq. To kdBe €va OAOKANPWUEVO KUKAWLA
(O.K.) epiéxel 4 UAeg Twv dUo el06dwV N KABe pia. Yridpxel évag akpodé-
KTNG yla Vv Tpopodoaia Tou KUKAWUATOG (+V¢c) Kal évag yia ) yelwon.
Autd ta O.K. €xouv v Kwdikr ovopacia 7432 yia Tig UAeg 'H kat 7408 ya
TIG TUAeg KA, dnwg gaivovtal oto XX. 2.7.

(a) O.K. mUANGg 'H (a) O.K. mUAng KAl
Zxnua 2.7 OAokAnpwuéva kukAwuata nuAwv KAI kat ‘H.

H Aoyikri muAn OXI (NOT) eival pia akéun Aoyikr} TIUAN Tou XPnotUoTtol-
eltalr oto oxedlaoud Twv YneLakwv KUKAwpdtwy. H iAn autry ulorolel To
CUMMAAPWHA plag AoYIKAG HETABANTNAG kat €xel pia eloodo kat pia €5odo.
Noyikri ouvdptnon: Y =A

Mivakag aAnbetag nuAng NOT.

A Y

0 1

1 0
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Zxnjpa 2.8 ZuuBoAia Aoyikiig uAng OXI (NOT).

H muAn NOT AéyeTtal cupnmAfpwua 1) avaotpopeag (inverter). Yo pop-
enrv O.K. éxel kwdikoromBel pe tov aplBud 7404 1} 5404, avdloya pe Ta
6pla Bepuokpaaciag, kat meplExel 6 UAeg NOT (Zx. 2.9).

Zxnua 2.9 MuAn OXI og O.K.

Ynidpxouv kat ANAeG AOYIKEG TIUAEG OL OTTO(EG XPNOolonoloUvTal ata Yn-
¢lakd ouompata onwe ot tuheg NAND (OXI KAI), NOR (OXI ‘H). Autég ol
AOYIKEG TTUAEG eival oupmAnpwpatikég Twv uAwv AND kat OR avtioTtoixa.

‘Etol pia uAn NAND aroteAeital and uia nuAn AND oe oeipd e pia
TIUAN NOT.

AvtioTtoixa pia uAn NOR amoteAeital and pia rmuAn OR og oelpd pe pia
TWAN NOT.
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(@) NAND

(B) NOR
Zxnpa 2.10 ZduBoAa Aoyikwy rtudwv NAND kat NOR.

Mivakag aAnBeiag rtuAng NAND duo e106dwv.

B Y

o|lo | >
o
—

MNivakag aAnbetag ruAng NOR dUo elo0dwv.

A B Y
0 0 1
0 1 0
1 0 0
1 1 0

H XOR 1 EOR (Exclusive OR) eival TéAog pia akdun xprolun Aoyikn
TOAN. Autr) payuatornole( Tn ouvdptnon:

Y=A-A+A-B
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(@) DIN

Zxnua 2.11 ZduBoAa nuAng XOR.

Mivakag aAnBeiag ruAng XOR dUo eloddwv.

B Y

o|lo | >
o

2.3 Anloi Ene&epyaotéq ue Xprion Twv MNMuAwv AND, OR, NOT

2Tnv mponyouuevn napdypapo yvwpioaue T Baolkég muAeg AND, OR
NOT, NAND, NOR kat EOR, omndte dev Kpivetal okdriuo va enavaldpoupe
Ta 60a éxoupe NON avagépel. Autd Ouwg Tou TPEnel va doUpe Og auTtriv
TNV evotnTa €ival n MPAKTIKY Tapouaciaon kat eniAuon tou mpoBAfuaToq
pHEoa amd pia oelpd EPAPUOYWV HE XPHON NAEKTPIKWY, NAEKTPOVIKWY,
TIVEUHATIKWV KAl USPAUANIKWY TIUAWV.

2.3.1 MGAn NOT

MpdBAnua: Embupolpe o Aaurtrpag H1 va avdBet pévo étav AEN eival
natnuévog o dlakdrng S1. v avtiBetn nepimrwon va oprveL.

EniAuon tou npoBAruarog ue Baon to NAeKTPoAOYIKO OXEDLO
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L 1
F1 []
2
13 11
St |-3}) KA1
14 12
A
B
Mp

KA1 H1
Zxnua 2.12 KukAwpua riuAng NOT pe nAektpovauo.

Meptypapn Asitoupyiag Tou KUKAWUATOG

Epdoov AEN éxel matnBel o dlakdmng S1, o nAektpovopog KA1 Bpiloketal
oe anodléyepon, ondte avdpel o Aaprmpag H1, 38Tt n KAeloT enagr)
KA1 (11-12) dev €xel evepyortoinBel. MOAIG matnBel o diakdmng S1, ava-
Tp€netal n nmponyoupevn katdotaon. Avoiyel ) KAELOTY) enagn Kat ofrvel
0 Aaurtipag.

lMivakag aAnbeiag

AlakénTng S1 S1 | Aaummpag HA

AEN éxetmamBel | 0 1

‘Exel matnOel 1 0

EntiAuon tou rpoPBAruatog ue Baon to NAEKTPOVIKO KUKAwUA ue TPav{ioTopG
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Zxrjua 2.13 MuAn NOT ue tpaviiotop turtou NPN.

210 ouMEKTN Tou NPN tpavliotop éxel ouvdeapoloynbel uia nhektpl-
kn avtiotaon R. Otav nmoAwooupe Tn Bdon tou Tpaviiotop (onueio A) ue
éva onjua mAdroug 5V (Aoyikd 1), Téte 1o Tpavliotop Ayel, ondte otnv €€o-
00 Y gpgavifetal undevikn tdon (Aoyiko 0). Edv, avtibeta, n Bdon noAwbel
pe OV (Aoyikd 0), 1éte To Tpaviiotop odnyeital oTnv arokorr, ondte atnVv
€000 Tou TpavlioTop euavifovral ta 5V (Aoyiké 1).

Erntiluon tou npoBArjuatog ue BAon to nMveuuaTiko KUKAwUA

Y

A _D_T\ 1TW\
v

Zxnua 2.14 [MuAn NOT ue nveuuatikn BaABida.

To nveupatikd doMIkO OTolxelo TIou TapLloTdvel auTrv Tnv 1UAN eivat
pia BaABida 3/2. Edv dev epapudooupe Kavéva orja CUUMIECUEVOU agpa
(Aoyilkd 0) otnv eicodo A, TdTe LoxUel O,TL BAETIOUUE OTO OXjUa. AnAad,
o0 aépag dloxetevetal and v myr otnv €£0do Y, ue anotéAeoua tnv
€M@AvIoN Tou Aoyikou 1. Edv, avtiBeta, epapudcouue CUUTIIECUEVO agpa
(Aoyikd 1) atnv elcodo A, Téte al\dlel n katdotaon Aettoupyiag Tng BaA-
Bidag, omdte 1oXUeL AUTA TOU paiveTal oTtnv aplotepr] B€on g BarBidag.
AnAadn, arokdrtetal n porj Tou aépa (Aoylkd 0) ard Tnv nyr mPog TNV
€E0d0 Y.
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Mapatrpnon: Ta (dla akpBWS loxUouv Kal oTa USPAUALIKA KUKA®WUATA.
2.3.2 MuAn AND

MpdBAnua: Embupolpe o Aaurttipag H1 va avdpel, pévo étav kat ot duo
dlakorreg S1 kat S2 eival kAelotol. Na offrivel oe GAOUG TOUG UTTOAOLTTOUG

ouvduaopoug.

EntiAuon tou npoPAruatog ue BAon 1o NAEKTPOAOYIKO OXEDLO

L 1 |
F1[]
l13
KA1\’
13 13 14
su-\’ SZI—\) 3
14 14KA2\’
14
A A
C 1 [ QF)
B B
Mp

KA1 KA2 H1
ZxAua 2.15 10An AND ue nAektpovouous.

lMeptypapn Aettoupyiag Tou KUKAWUATOG

‘Otav riéooupe 1o dlakorn S1, evepyoroleital To peAé KA1, omndte KAeivel
n avolktr Tou enagny KA1 (13-14). Otav riéooupe Tautdxpova kat To dia-
KOt S2, evepyoroleital To peAé KA2, ondte KAelvel 1] QVOLKTY) TOU emagn)
KA2 (13-14) kat avdpel n Adura H1.
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Mivakag AAnGeiag
S1 | S2 | Hf
0 0 0
0 1 0
1 0 0
1 1 1

Ertiduon tou npoBArjuatog ue BAon to nAeKTPoVIKG KUKAwUQ (ue SLodoug)
+

R1

oY
D1 D2

R2 R3

Zxnua 2.16 1uAn AND ue d16d0oug Kat avtioTdoelg.

lMeptypapn Aettoupyiag ToU KUKAWUATOG

To nAektpovikd KUKAwUa artoTteAeital and dddouqg kat avtiotdoelg. Otav
e@apuoaBel Tdon 5V (Aoykd 1) Tautdxpova kat otig duo diddoug D1 kat
D2, téte autég roAwvovTal avdoTpoa e GUVETTELA TNV ATTOKOTIH TOUg Kal
v epPdvion twv 5V (Aoyikd 1) otnv €€0d0 Y.

‘Otav, €éotw o pia and Tig duo dédoug, eppaviodolv ta 0V (Aoyiké 0),
TéTe autn n &lodog dyel e arnotéleopa TNy gpedvion 0,7V (mpaktikd 0V)
otnv €€0d0 Y (Aoyiké 0).

EntiAuon tou npoBArjuatog ue BAon To nMveuuatiko KUKAwUA
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A_D_fTT\W\
!

B

Zxnua 2.17 1uAn AND ue nveuuatikr BaABida 3/2.

Meptypapn Asttoupyiag: ‘Otav ¢pOdAcel orjua (eloodog ouprnieopévou agpa)
oto A, T otiyun rou 1 rnyr) B eEakoAouBel va divel agpa otn BaABidaq,
TéTE AUTH dyel, tapéxovrag aépa atnv €€odo Y. Avtibeta, dtav €otw pia
arnd Tig duo mnyEG (A 1y B) dev divel onipa, téTe N BaABida odnyeital otnv
arokormn.

lMapddetyua uAoroinong evog MAPoUG ouoTriuatog eAEyxXou ue rtuAn AND.

Zxrjpa 2.18 M\rjpeg ouotnua eAéyxou e anAd ene&epyaotn (MuAn AND,).

‘Otav kheloouv Kal ol duo dlakdrmreg S1 kal S2 (ot onolol otnv MPAEN
QVTINMPOCWTEUOUV TOUG aloBNTAPEG), TOTE Kal UOvo TOTE, EvepyomolelTal n
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TUAN AND (eme€epyaotiiq) nmapéxovtag otnv €€0d0 Tng éva aoBeveg nAe-
KTPKS onjpa. Apou autd evioxubel KatdAANnAq, e Tn BorBela evag evioxu-
T, evepyonolel TNV NAekTPoBaABda 4/2 (d1dTL uttdpxel CUVEXNG TIAPOXNH
aé€pog otnv €{00dd g and tnv rnyr) n oroia e T oelPd TNG UTIOXPEWVEL
TO BAKTPO TOU KUAIVOpOU va KivnBel mpog ta €Ew.

H eruotpogn] Tou BAKTpou otnv apxIkr Tou B€on yivetal pe ) Boribela
TOU EMAVATAKTIKOU eAatnpiou kat N dLakoTr TNG NAEKTPIKNG TNG dEyepong
(evad puOIkdA eEakoAouBel va uttdpxel N tapoxr] ard To PUéPog TG TNYNGQ).

2.3.3 MiAn OR

MpdBAnua: Embupoupe o Aaurrtiipag H1 va offrjvel, pévo dtav kat ot duo
dlakorreg S1 kat S2 eival avoiktol. Na avdfel oe dAoug ToUuG UTIOAOLTTOUG
ouvduaopoug.

EntiAuon tou npoPArjuatog ue BAon 1o NAEKTPOAOYIKO OXEDLO

L

]

|
2
13 13 i13

S1 I-X) szl-%7 KA1 KA2

14 14 14
A A

I
B B

KA1 KA2 H1

Zxiua 2.19 HAektpikd kUkAwpua riuAng OR e nAEKTPOVOUOUS.
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lMeptypapn Aettoupyiag ToU KUKAWUATOG

‘Otav méooupe to dlakdrn S1, evepyornoleital To pehai KA1, omtdte KAeivel
n avolkTr) Tou enagr] KA1 (13-14) kat avdBel n Adura H1.

‘Otav miéogoupe to dlakdmn S2, evepyoroleital To peAé KA2, ondte
kAelvel n avolkt Tou enagr) KA2 (13-14) kat avdpet n Adura H1.

‘Otav muéooupe Tautoéxpova to dakdrtn S1 kal To dlakdrm S2, evep-
yortoloUvtal ta peAé KA1 kat KA2, ontdte kKAelvouv OL QVOIKTEG TOUG EMAPEG
kat avdpel n Adduna H1.

‘Otav dev riecoupe kaveva dLakadTTmn, dev evepyortolouvtal Ta pere KA1
kal KA2, ondte mapapévouy avolkTEG oL EMAPES TOUG Kat ofrjvel n Adura H1.

lMivakag aAnbeiag

S S2 | Hi

ErtiAuon tou rnpoBAriuatog ue BAon to NAEKTPOVIKO KUKAWUA (UE SLOS0UG).

D1
A o—Pt—

D2
B o—PF—p—oY

Zxnua 2.20 KukAwua riuAng OR ue 316d0ug Kat avtiotdoelg.

lMeptypapn Aettoupyiag Tou KUKAWUATOG

Edv, éotw oe uia amnd Tig duo elgddoug Twv dddwv D11 D2 (A kat otig duo
pali), epappooBel n tdon Twv 5V (Aoyiké 1), Téte N avriotolxn diodog dyel
He aroTéAeopa va eppavioboulv ta 5V otnv €€0d0 Y (Aoyiké 1). Mévo détav
dev epapudleTal kavéva orjua Tautdxpova Kat otig dUo dlddoug, EXoupe
TNV AnokKortr) Toug, Kat TNV epgdvion Tou Aoyikou 0 otnv €£o0do Y.
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ErntiAuon tou rpoBAruatog ue BAon To NMveuuaTiko KUKAwUA

Y

|
Nl vs e B

Zxnua 2.21 [MuAn OR ue nveuuatikn BaABida.

Meptypapn Aettoupyiag: ‘Otav epappoodel onjpa €otw oe pia and Tiq dvo
€l06d0ug A 1} B (| kat otig dUo pall tautdxpova), 1éte n BaBida dyel e
AnoTEAECUA TNV EUPAVION TOU AoyikoU 1 otnv €€0d0 Y.

2.4 KukAwpara Mviung

2NV nPAEn epxonaoTe Kabnuepvd avTUETWIoL e TNV €ENG nepimTwon;:
Kdroto orjua rou “Bynke” and tov eneEepyaotr| va un BEAoupe va To odn-
yriooupue dueca OTO TUNua eAEYXOU Kal OTov evepyoromntr, ald va 1o
anobnkeUooupe KATIOU TIpoowpLvd, HEXPL va {nNtnoel.

Ol povddeg ekeiveg Tou avalauBdvouv Tnv POCWELVY arobrjkeuon
Twv eneEepyaopévav onudtwy ovoudlovtal Mvrjueg (Memories) 17 KukAw-
uata Mviiung (Memory circuits) j Movddeg arobrikeuong (Storage Units).

Mapakdtw avalvovtatl ol dUo BacIKOTEEOL TUTIOL UVNUWY, N UVAUN UE
npotepadtnTa oto RESET kat n pvrjun pe npotepaidtnta oto SET.

2.4.1 MvAun pe MpotepaidtnTa oto RESET

HAekTPIKO KUKAwuQ uvrung e perai
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|

S1|12f

sz} -

o -3

96

11

12

13

KM1 ‘\b
14

KM1

13

14

ZXNMa 2.22 HAEKTPIKO KUKAWUA QUTOOU-

ykpdtnong (Mviung) pe mpotepatdtnra

oto RESET.

To kKUKAwHa evepyoroleital
(SET), 6tav namnBel otyuiaia
To proutdv S2, dI6TL omAilel
To pehal KM1 kat autoou-
ykpate(tal péow NG avolkTng
Tou enapng KM1 (13-14). Ma-
patnpouue OTL, Kat étav ako-
un mavooupe va TECOUNE TO
MIoutov S2, To KUKAwUa e€a-
koAouBel va eival evepyortoin-
pévo (SET).

H anodi€yepon Tou KUKAW-
gatog mpayuaroroleital uévo
HE TO OTlydlaio mdmmua Tou
prioutdv S1 (RESET). AnAady,
kaBoploTikd kal mpwrtevovta
poAo oe autd To TPSRANUA
€xel To RESET, 316t 600 kat
va Matdpe 10 S2 10 KUKAwHQ
dev evepyormoleital, epdéoov
elval matnuévo 1o S1. ' autd
Aotrdv Aéue OTL TO KUKAWUQA
autd €xel mpotepaldtnTa OTO
RESET.

To kKUKAwua autd ovopdle-
Tal eniong kat KukAwua SET/
RESET vy KukAwua R/S Flip-
Flop.
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2.4.2 Mviun ue MpotepaidtnTa oto SET

HAekTpIKO KUKAwUQ uvrung ue peial

ZxnMa 2.23 HAeKTPIKO KUKAwUQ uvriung ue npotepatdtnta oto SET.

‘Otav méooupe otiyulaia 1o uroutdv S2 (SET), tdte evepyoroleital To
peAé KM1 kal autoouykpate(tal géow tTng avolktig tTng enagprc KM1 (13-
14) kat Tou prioutév STOP S1 (RESET). H diakortr| Aeitoupyiag Tou KUKAW-
patog yivetal uévo pe To MATNUA TOU JIoutov Si.

Edv méooupe ouyxpovwe kat Ta dUo urnoutdv, TéTe TV npoTepaldtnTa
v €xel To S2 (SET), eneldn] Bpioketal oe MApPANANAN oUvdeoN E TO eV
oelpd KUKAwA Tou urtoutdv STOP kat TG avolkTrg enagrg Tou peAal.

2.5 KukAwuara Xpovikri¢ Kabuotépnong

Ta KUKAWUOTA XPOVIKNG KaBuoTtépnong dlakpivovtal o€ KUKAWUATA e
XPOVIKA Kabuaotépnon katd tnv €AEN (ON-delay timers) kat oe KUKAWUQ-
Ta JE XPOVIKN KaBuotépnon katd v ntwon 1) anodigyepon (OFF-delay
timers).

2.5.1 KukAwpara pue Xpoviky KaBuotépnon katd tnv ‘EAEn

Ta KukKAwuata autng Tng katyopiag kabuotepouv, Katd xpovo t, va eu-
pavioouv 1o onpa otnv €€0d0 LETA TNV EPAPIOYT] TOU OTUATOG £L00J0U.
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- HAekTpIKO KUKAWUA uvrung ue peial

L

S1

X1

KA1 H1

a 'y
w

Mp

Zxniua 2.24 KUkAwua pe Xpovikn KaBuoTtépnon katd tnv EAEn.

E{codogE I

‘EE0d0og A Of1
T1

ZxApa 2.25 Kupatouoppes eloddou/eEédou oe xpoviké ON-delay.

To xpovikd pehai KA1 omAilel pe To madtnua Tou dlakdmTn S1 (otyun
EUPAVIONG TOU OAUATOG €l00d0U) - (Kupatopop®n E). Ané autr tn otyun
apxiCel va petpd o xpdvog (T1) rou €xoupe opioel. Metd v napéleuon
autou Tou Xpdvou kAeivel N ON-Delay enagr] Tou KA1 (15-18) kat avdpel n
Adura H1. H Aduna mapapével og autriv v Katdotaaon, 6co Xpoévo eEa-
KohouBel va eival om\lopévo 1o xpovikd peré KA1, H eicodog kat n €€0d0g
pndeviCovtal Tautdxpova, dtav auoel va AEIToUpYel TO PeEAE.

2.5.2 KukAwuarta e xpovikny kabuotépnon kard tnv nrwon (off-delay)

Edw, n €€0d0qg evepyoroleltal Tautdxpova [e TV evepyoroinon Tou on-
patog elo0édou. Otav, duwg, dwakorel ) elcodog, Téte N Katdotaon g
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eEddou eEakoloubel akdun va napauével evepyomoinuévn katd xpovo t,
(6on Kat n pubuLoPEVN XPOVIKY) KaBuoTEPNnaN).

ZxnMa 2.26 Kuuatouoppég e106dou/eEbdou oe xpoviké OFF-Delay.

- HAektpikd kUkAwua ue peAai

1

[,

95

2
3 |13

1 ? 1
S1 pv-—\ KA1
ON-OFF {4

4 15

X1

KA1 H1

Mp
Zxnpa 2.27 HAekTpkO KUKAwUQ e XPOVIKT) KQBUOTEPNON KATA TNV MTWON.

‘Otav natrjooupe To dlakdmTn S1 (EQapuoyr) orjuatog el0odou), evep-
yoroleftat autéuata kat n €£0d0¢ (dvappa Adaurag H1).

‘Otav avoi&oupe to dlakdrtn S1, n enaer) tou KA1 kabuotepel va avoi-
Eel ue anoTéAeoua To MapateTauévo dvauua tng Adurnag H1 katd xpdvo t,.
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2.6 AkoAoubiakog ‘EAeyxog - EAeyKTIiG Zeipdg

‘Exel anodeixBel otnv mpd&n otlL ol EAeykTEG ZetpdG anoteAolv To TAEoV
KATAANAO Héoov eAEYXOU [Lag Tapaywylkig dladikaoiag n omoia anote-
Aeftar and npokaboplopéva Pripara epyaciag mou Ba TPEMeL va ekTele-
060UV To €va PETA TO AANO KaL TTAVTOTE PE TNV (Ola CUYKEKPLUEVT OeLpA.

OL EAeykTég Zetpdg napouaidlouv Ta eENG MAeovekTrpaTa: AmAr Kat
Ox1 xpovoBopa oxediaon Kal MPOoYPAPMATIONOG, EeKABapn dour MPoypPAu-
MaTog, YPYOPOG evIOTIONAG Kal dlopBwon BAARNG, eUKOAN aAAayr] Tipo-
YPAUATIOHOU.

2.6.1 Aoun gvog eAeykTn ocipdg

‘OMot ol eAeykTéG Oelpd¢ ouolaoTikd amotehouvTal and ta €ERg Baoikd
Tunuata EAgyxou: To Turua ermhoyng Aeitoupyldv (mode section), to
TUNHa akohouBlakoU eA€yxou (sequence control) 1) akohouBlakr aluacida
(sequence cascade) Kal To TUHa evToAwv e£6dou (command output).

2.6.2 KukAor Asitoupyiag (akoAouBiakd npoypduuara)

‘Eva peydAo HEPOG Tou akoAoubiakou eAéyxou €xel oxedlaoTel katd Té-
Tolo TPATO, waote va eival duvatr| n dladoxIKn EKTEAEOT) TOU KABE BrjuaTog
Xxwptotd. MNa va eival duvati n petdpaon and to €va Brjua oto dAAo, 6a
npénel anapaitra va éxel ekteAeotel n epyacia and To apéowg nponyou-
Hevo Brjua.

O kUkAog Aettoupyiag (operating cycle) mpoodlopiletal arnd tov arnapto-
unt Bnudtwv 1 Bnuatikd araptbuntn (step counter).

O teleutaiog eival évag unxaviopdg mou BplokeTal T.X. OTNV KEVIPIKT
uovdda eAéyxou (central control unit) evég PLC kat anapBuel Ta Brjpata,
npoodilopifovtag kABe popd To Prjua ou Ba el va eKTeAeOTEL.

To nAekTPIKS MAUVTAPLO poUxwv arnoTeAel éva anid kabnuepvod napd-
delypa evog KUKAOU Aettoupylag.

Briuata gpyaoiag mAuvinpiou: pdnuoT, Kupiwg mAUoN, EERYAAUA.



EPFASTHPIAKOS OAHIOX 179

2.7 ZXuveetol HAektpovikoi Eme&epyaoTég

Méxpt Tpa delEaue Tov TPOTO He Tov omoio évag eneEepyaotiq Unopel
va emAloel dldpopa TeEXVIKA TPORARHATA KAVOVTAG XPrioN TWV BACIKWOV
Aoylkwv TIUAWV (AND, OR, NOT KTA.), KUKAWUATWY PVHUNG KAl KUKAWPATWV
XPOVIKAG KaBuaTEPNOoNG.

Ta napandvw apopouv MePUTTWoelg anAwy MpofAnudtwy. Ouwg, étav
€XOULE VA QVTILETWTTIOOUHE TNV TePIMTWOoN evdg olvOeToU TIPORAAATOG,
TéTE TA MPAypaTa dev eival kat Tooo anAd, 6oo mibavov va gaivovral. Anal-
Teltal n xprion evég kKakd dlatunwpévou Kat oxedlaougévou TipoyPAUaATOoG,
TéTolou WOTe ol el pépoug Odnyieg (eVTOAER) TOU va avtanokpivovtal oTa
enl u€poug TUAUATA TOU TIPORAUATOC.

Apa, éva pdypaupa aroteAeital and uia oelpd Kakd dATUTIWUEVWY
Bnudtwyv (] 0dnywwov) rou odnyel otn Alon tou npoPAruatog. O Tpoypap-
MATIOTAG, autdg dnAadr) rou Ba cuvtdEel To TPdypapua, 6a mpoxwpenoel
oTNV EQAPUOYY] Tou, Hévo dtav ponyoupévwg BeBalwbel oL autd “tpéxel”
(611 dnAadr| eruAlel TARPWG TO TIPORANUA). Opwg, dev apkel pévo n epap-
MoyY) evlg TpoypdupaToq (Aoylouikou - Software), yla va pag ermAUoeL TO
nPoRANua autopatiopou. Antarteital kat To UAIKG pépog (Hardware), dnAa-
01 N NAEKTPIKA 1] TIVEUUATIKY) 1] USPAUALKY] ouVOETOAOYIa TwV KATAAANAWY
eEaptnudtwyv Peta&l Toug, WOoTE va €XOUKE TO ETIIOUUNTO ATOTEAETA.

Optouol:

e Me tn AéE&n Hardware (UNIkS 1] UNIKIOTIKO EPOG) Xapaktnpiloupe 6ha Ta
opatd Jouikd pépn Tou ene€epyaoTr] - Unxaviuata, eEQPTrUATA, CUV-
deaoAoYieg, CWANVWOELG KTA.

e AvtiBeta, pe TN A€EN Software (AOYLOUKO HEPOG) EvvooUlE TO TIPOYPAL-
Ha eAEyxou (OAwv eKelvwv TwV SOUIKWY OTOLXEIWV TIOU GUYKPOTOUV TOV
ene€epyaotn]) ou eival To anoteAeoua TNG AOYIKAG OKEYNG autou Tou
TO QVEémTUEE.

2.7.1 Mikpoeme&epyaoTég

Aré oAU aAld oL aUTOUATIOTEG Katavonoav TNV avdykn avTikatdotaong
TWV OUVOeTWV eMeEepyaoTwy, TOU Xpnotlonolouaav NAEKTPIKA pPeAE, e
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AM\\a o euéNkTa, oAU pIkpdTEPa og yko, TaxUtepa kal agdriota. ‘Etat,
Aourtdv, ota T€An Tng dekaetiag Tou 1960 kataokeUaoav TOUG MPWTOUG HO-
véurtoug nhektpovikoUq HikpoerieEepyaoTéq (1 bit electronic processors).

2AuePQ, OAeg ol pUBUIoELS TWV oUOTHUATWY YUEewS Kal KAyatiouou Yi-
vovTal Kupiwg e TN Xprion oUvBeTwV eMeEeEPYAOTWY, UKEOUTIONOYLOTWY
kat PLCs. '’ autd Aowrtdv a&ilel Tov koo va toug yvwplooupe dleE0DIKO-
TepA.

H Baotkr} doun evdg T€Tolou enefepyaotn eival autr) ou gaivetal oTo
2x. 2.28 kat mephapBavet:

e Tn uovdda elgédou - Eival o HeTaTpoméag Twv onudtwy mou ¢edvouv
oTnv €l0odo.

e Tov ene&epyaotr - NephapBdvel Tn Aoyikr NAeKTPOVIKY povdada ere-
Eepyaoiag Twv AauBavouévwy TANPOPOPLWV.

e Tn uovdda €&6dou - Metapépel To amnotéleoua Tng MPAENG oToug
EVEPYOTIOINTEG.

e Tov kataxwpenty 0dnylwv Tou TPoyPAUUATOG.

e Tnv Tpogodooia.

2.7.2 MikpoUmmoAoyIoTEg

Onwg avaggpinke TPONYOUUEVWGS, EVag HOVOUTITOG eMeEepyaonTnq €XEL
oav arnooToAr TNV AMoKW3IKOTIONON Kal EKTEAEOT UEMOVWUEVWY EVTOAWY
(r.X- Aoyikwv TuAwv AND, OR, NOT KtA.).

‘Otav duwg npdkertal va ermAubouv oAU cuvBeta TpoBArjparta (rm.x. va
yivouv TtoAUTIAOKOL UTTOAOYLOWOI), anatteital n Xprion oUVBETWY KPOETIE-
Eepyaotwyv. ‘Otav Aéue oUVOETOG UIKpoENEEEPYAOTrG, EvvooUUE OTL AUTAQ
0 MIKpoeTeEepyaoTrg Ba mpérel va ouvodelstal and TEPIPEPELAKES dla-
TAEelq Tou Ba elival Tedelwg anapaitnteq yia T AUon Tou PoBARHATOG.

OL ouvbetol uikpoeneEepyaoteg ovopdlovtal MikpoUmnoAoytoTeQ Kat re-
pAauBdvouv:

» ‘Eva uikpoene&epyaotr (mou eival n “kapdld” SAwv Twv cuotnudTwy)
kal o omoiog arnoteleitat and: T povdda €0dd0ou (El0aywyr] OTOLXEL-
wv), T povada e€6dou (EEaywyn OTOIXEIWVY), TN uvriun Tou npoypdu-
UQATOG KAL TN UVrun E0yactwv.
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Zxrjua 2.28 H Baoikn dour) evog LOVOUTIITOU NAEKTPOVIKOU ENeEepyaaTn.

MvIN pvIpnN
POYPAUMATOG £PYAOLWV

MNXQVIOPOG EAEYXOU [E
KWJIKOMOINUEVEG EVTOAEQ
’ APOUNTIKA KAl AOYIKN .
gloaywyn povada (Alu) eEaywyn

evdlapeon.
(kataxwpnmg)

N HIKpOETEEEPYAOTNG
\%

MIKPOUTIOAOYIOTNG

Zxnua 2.29 Mridok didypauua evog TurtikoU UtkpoUroAoyLotr).
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» ‘Eva unxavioud eA€yxou e KwOIKOTIOINUEVEG EVTOAEQ
» Tnv apBuntikn kat Aoyikn povada (ALU)
» Tnv evdidueon povada uviung- kKataxwpentig odnytwy

Epapuoyn: EAeyxog Bepuokpaoiag Bspuobarduou ue xprion UkpoUroAo-
yotn

MpopAnua:

Erubupolpe v avixveuon (uétpnon) g Bepuokpaociag oe didpopa on-
pela (M1, M2, M3, M4, M5 kat M6) evdg Beppobalduou Ue Xprion alodnt)-
PWV Kal TNV autopatn €voelEn kat pUBIION AUTAG e TN XPron evog HIKPO-
UTtoAOYLOTH.

B€0elg HETPNOEWG
alontmpeqg Beppol aywyou

M1 .¢|.
JeTatponéag
Bgoewv .
M2 IEI— METPNONG EVIOXUTIG TpoypPauHa i
8 { gvdelEn
M3 o\ A Bit | MIKPO- M1 = 80
— D - ES{ uroho- L w2 = 60
Ma ° D ylomig M3 = 50
o M4 =70
M5 = 100
| D =758
e [
-_ OM)Ud HETATPOTING

Zxnua 2.30 Adtaén eAéyxou Bepuokpaaoiag Bepuobaiduou
UE Xxprion uikpoUroAoytotr.

Auon
H Bepuokpaaoia avixveletal kal petpdratl oe didpopeg 6€oelg (M1, M2, M3,
M4, M5 kat M6) evég BepoBalduou e XPromn Twv alodntmpwy BepoKpa-
olag.

Kdbe Bepuikdg avixveutng TpopodoTeital pe atabepr] NAEKTPIKY TAON
kat divel otnv €£0d6 Tou Hia Tdon n ormoia eival avdhoyn tTng TWWAG TNg
avtiotaong yla In Bepuokpacia Tou avixvelel 08 CUYKEKPLUEVN XPOVIKY
OTLypn).

To anotéA\eopa g PETPNOoNg TG Beppokpaciag, kAbe evdg alodNnTA-
pa XwPLoTd, e TN HopPry acbevousg NAEKTPIKNAG TAoNg, odnyeltal, péow
€VOQ MOAUNAEKTN (LeTaTpomnéa BEgewv epyaoiag), oe pia evioxutikn old-
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ta&n, orou Kat evioXUeTal. TN CUVEXELQ, TO EVIOXUMEVO avaloylkd orjua
odnyeital oe évav avahoyké/Pnoelakd uetatpornéa (A/D converter), drou
METATPEMETAL OE €va 8-UriTo YneLakd onua. Autr n YneLakr) TAEoV TTANpo-
Qopia petapiBdaletal oto PIKPoUTIOAOYLOTH, 0 omolog TNV ekTeAel AKOAOU-
BwvTag ToTA TIG EVTOAEG TOU TIPOYPAUUATOG.

To nmpdypappa mou pBAVEL OTO UIKPOETIEEEPYAOTH EXEL TNV £ENG MOPPN:

EvroAéq Tou Mpoypduuarog

v/ Na evepyOomoIOELg TOV TTOAUNAEKTN £1l0OSOU WE TETOLO TPOTO, WOTE
va eival oe B€on va evrorioel tn 6on 1.

v/ Na dlaBdoelg T Beppuokpacia rmou BAEmelg ot Bgon 1.

v/ Na ene&gpyaoteiq TV Tyur pétpnong 1 mou d€xeoat kat va v aro-

Onkeloelg.

Na napouactdoelg oe 006vn To anotéAeopa g PETtpnong 1.

Na evepyoTto)oelg TOV TIOAUTIAEKTT €L0AJ0U |UE TETOLO TPOTO, WOTE
va eival oe B€on va evrortioel T B€on 2.

Na diaBdoelg ) Bepuokpacia mou BAENELQ aTtn B€on 2.

Na eneEepyaoteiq TV T PETPNONG 2 TTou dEXECAL KAl VA TNV aro-
Bnkeuloelg.

v/ Na napouotdoeig og 084vn TO AMOTEAEOUA NG METPNONG 2.

SN X [N

Me Tov 310 akpIBwG mapandvw TEOTOo, 0 eNeEepyaoTig avixvelel OAEG
TIG uttdAotreg B€oelg epyaaiag (amd 3 uéxpl kat 6). Tig eneEepyddletal (umo-
AoyiCel) kat amnelkoviel otnv 06dvn Tou umoAoyloth To péco 6po (M.O.)
OAWV TWV TIHWV PHETPNONG.

>Tn ouvéxela, enavaAapBdvel v dla diadikaoia ekteAwvtag véouq KU-
KAOUG UETPNOEWV.
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2.8 Tllpoypapparilouevol Aoyikoi EAeykTég — PLC

2.8.1 Eiocaywyn

H texviki eniAuong twv dlapopwy MPOoRANUATWY autouaTtiopou otn Blo-
pnxavia p€ow Twv NAEKTPOVOPWY (PEAE), XPOVIKWYV, arapOuNTWY KTA. €XEL
apxloel ptv and 1oAAd xpdvia otnv Eupwrmn aAAd kat og d\Aeg nrieipoug
va avtikaBiotatal and uia véa texvikr n omnoia xpnotuomnolel Toug lMpo-
yoauuatilduevous Aoyikoug EAeYKTEG (programmable logic controllers) Tiou
o1o £&Nq, Kat yia xdpn ouvropiag, 6a avapépovtal wg PLC.

Zxnua 2.31 PLC PS14 - Intellectron.

Ta PLCs dpxioav va kavouv SelAd TNV eUpAvIoT) ToUuG oTd TEAN NG Oe-
KaeTiag Tou 1960, érou Xpnaolomomdnkav Katapxnyv yla tnv eniluon ewdi-
KWV TIPORANMATWY QUTOUATIONOU (QUTOUATESG EQYAAEIOUNXAVES, NAEKTPIKA
TMAUVTAPLA QUTOKIVITWY KTA.). Avarttuxbnkav kat €pbacav oto emninedo mou
yvwpiloupe onrjpepa xdpn oty eEENEN TNG TexVoAoyiag mou epapudodnke
OTOUG ULKPOETTEEEPYAOTEG (Microprocessors).

O1 ouokeugg auteq propel va BewpnBel 6TL artoteAouv pia e8Ik Katn-
yopla HKPOoUTIOAOYLOTWY TIOU €XOUV TNV IKavotnTa:

e Na d€xovral 1) va mapdyouv NAEKTPIKEG TACELG KAl peUpATa OTIg El-

06doug Toug (Inputs) duola pe autd mou xpnaoluorotouvTal ot Blo-
unxavia,
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* va ta eneggpyddovral (processing), akOAOUBWVTAG TIOTA TIG 0dnY(es
TOU MPOYPAUUATOG KAL

* TIapdyouv Ta katdMAnAa onuata e€d6dou (outputs), Ta onoia Ba B€-
oouv og Aettoupyla Toug evepyorointég (actuators).

Ektdg autou, n oxediaon kat n kataokeun toug €xel yivel katd tétolo
TPATIO, WOTE N CUMMEPLPOPA TOUG, 0 Wpa Asttoupylag, va unv ennpedle-
Tat and Tiq dldpopeg HeTaBOAEG Bepokpaaiag 1y uypaaiag.

Méxpl orjuepa To MPAYPAUUa evog BlopnxavikoUl AUuTOPATIOPoU aro-
TeAelto and to oxE€dlo ouvdeauoAoyiag ato ormoio, onwg eival yvwoto, o
MeAETNTNQ OxedIAleL ToV TPOTIO e Tov orolo TipEnel va ouvdeboulv PeTagu
Toug ta dldpopa atolxeia (PeAE, XPOVIKA KTA.), oUTWC WOTE Ol EVTOAEQ TTOU
Sivovtal petd and pia dwadikacia va a&lomolouvtal arnd 1Ta ouvdedeudva
oTolxela kat va didouv TeAkd To emBupnTd anotéAeopa. (H Texvikr autn
€xel erkparmoet kat wg WLC (wired logic controller - eeyktrig evouppatng
AOYIKNQ).

2NV TEXVIKY Ouwg Twv ouokeuwv PLC €xoupe areubeiag ouvdeon o
OUOKeUn OAWV TwV eVTOAWV Tou didovTal OTIq €l00d0UG Kal AUTWY TIoU
AapBdvovtal otig €€6doug. Autég mou Aappdvovtal elvatl To anotéAeoua
NG 6Ang dladikaoiag (dnAadr} Tou mMpoypPdUUaATog) Tou yivetal péoa o
OUOKeUN).

2uvdéoupe Aolrdv oTn ouokeun PHag eUKOAA Kal Ypriyopd OAEG TIQ EVTO-
AEQ - oToixela eloddou/eEddou - (uroutdv, pwTokUTTapa, PeAE LoxXUog,
KTA.). Mwg dpwg Ba kdvoupe AUTEG TIG EVIOAEG va guvepyaoBouv UeTAEU
Toug; (dnAadr| Tov auTouaTioud).

Me autr] T véa texvoloyia ta otoixeia pavdaAwvovtal JeTa&l Toug
He nAektpovikn “oupudtwon” (MEdypauua) Kat epyaAeio T CUoKeUN rmpo-
YPQUUATIOUOU Y] TPOYPaUUATIOTH.

Ag opiooupe Spwg TIG dUo auteg €vvoleg. ANBela, TL onuaivel rmpd-
Ypauua Kal TL TpoypauuatioThG;

H ouokeurj, dnAadn 1o PLC, eival ekeivo TO KOPUATL TOU CUOTAHUATOG
TIOU OUOLaOTIKA eKTeEAE TN BaCtkr douAeld, dnhadn eneEepyddetal pia mAn-
pogopia kat divel TIg KAaTAANAeg evtoAeég. Ouwg yia va yivel n aparndvw
gpyaocia, o EAeyxog dnAadn Tou cuoTruatog, eivat avaykn va avaAlooupe
OTN OUOKEUN TIG epyaaieg Tou KaAeital va ekteAéoel, Kal HAALoTa ot Jikn
g YAwooa. ‘Etol ¢tidyvoupe To rmpdypauua.
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Optoudg: Mopdypauua sival pia oelpd amnd edikeég evioAEg, ou didovtal otn
OUOKEUT], WOTE va SOUAEYEL O QAUTOPATIONOG.

H ouokeur| mou pag Bondd yla va KaTaoKeUACTOUE TO TPOYPAA Kal
va 1o dwoouue oto PLC Aéyetal mpoypauuatiotriq 1 mpoypauuatioTola.
2t ouvéxela Ba dobel pia ektevéoTepn meplypadr] Twv Opwv Tou HON
€XOUE avapépel.

2.8.2 lNAgovekTiuara Twv PLCs

Ta Baowkdtepa nAeovekTata Twv PLCs propouv va ouvoyioBboulv oTig
TIAPAKATW AYEG YPAUMEG:

Elval eUkoAn n enéppaon oto cuotnua. H aAkayr Tou Tpdmou Aet-
Toupyiag Tou auTtopaTiopou propel va aA\dEel eUkola og ormolodn-
note otddlo (LEAETN, KaTaokeur], B€on oe Aettoupyia 1 apydtepaq).
O autopuatiopédg napadidetal ypnyopdtepa oe Aettoupyia, dOTL N
HEAETN propel va yivel mapdAAnAa e TV TornoBgTnon kat ouvdealo-
Aoyia Twv oTotxelwv el06dou/eEddou e 1o PLC.

To {dlo unxdvnua uropel va xpnoiuonoindei oe evieAws dlAPOPETI-
KEG EPAPLIOYEG.

Eilval elkolog o evtoriopdg BAaBwv, dLdTL yia kdBe eEwTePLKT EVIONA
untdpxet avtiotoxo LED (ev3elkTikEG AUXVIEG).

Elval elkoAn n mapakoAoubnon Tng Porg Tou TPOoYPAUMATOS HECW
™G 004vng TOU MPOYPAUUATIOTH).

Yndpxel ONUAVTIKY] OlKovopia atn ouvtripnor, aAAd Kal otnyv katavd-
Awaon evépyelag, dLOTL Oev UTIAPXOUV UNXAVIKEG ETIAPEG.

Ta PLCs propouv va ouvdeBoUv e TEPLPEPELAKEG LOVADES UTIOAOY!L-
OTWV, Yla EAEYXO, ETITIENON, CUVTOVIOUO Kal KEVTPLIKY 0pYAvwaon Twv
EYKATAOTACEWV TL.X. KAMUATIOMOU (KATAPYWVTAG TO KAACIKS “ULUNTIKO
dldypauua” Kat tov “riivaka xelptouwv’’). Emniong unopouv va ouvde-
BoUv e eyalUTeEPO UTTIOAOYLOTY Yla avTaANayr| OToLXelwy.

H yAwooa npoypauuatiopol eival mpooappocuévn oTo BLOpNXavikéd
QUTOMATIONS, WOTE va elval TPOOLTr} OTO TIPOCWTIKS TIOU PEXPL ON-
Hepa ouvinpouoe Toug KAAoIkoUg mivakeg autouatiouou. Me dAa
AOYLa, eival EUKOAOG O TTPOYPAUUATIONOG e BAON TO KAAOTOIKOS nAe-
KTPOAOYIKO OXEDLO.

Elval a&lomota cuomuata pe peydain taxdtnta, XaunAo k6otog Kal
TIOAU peydAn didpkela wnG.
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e Aéyovtal Yneiakd v kat avaloyikd orjuata otig eloddoug TOUG.

e Eival olkovoukéTtepa, epoéoov TPOKELTAL va xpnalgoroinbolv oe
€YKATAOTAOEIG QUTOUATIOMOU TIOU XPNOLUOTIOIoUV TIepLoodTePa amnod
5 pelé.

2.8.3 Xpnrjoeig Tou PLC

O xpnrioelg Tou PLC, og pia Blounxavikr eykatdotaon autouatiopoy, sivat
oxedov aneploploteqg. Mepikég and autég eival ol eEng:

e 'EAeyX0q plag MARPOoUG eYKATACTAONG KALMATIOUOU.

e 'EAeYX0Q TWV TIHWV OPLOUEVWY QVaAoYIKWV UeYEBWY, Onwg Beppo-
Kpaoiag, mieong, otddung uypou KTA. Av Ol TIUEGQ TwV PeyeBwv de
OUMPWVOUV We TIG TIpokaboplopéveg TIUER Toug, ToTe To PLC Ba dw-
0€l TO KATAAANAO oTja yia TN pUBULON Tou eAeyXOUEVOU LEYEBOUG.

e ‘EAeyxoq Kat d1épBwaon, e andAutn akpiBela, m.x. Tng Bepupokpaciag
evog Xwpou, TNG YUENG evdg Baldpou 1) TnG TaxUTnTag MEPLOTPOPNQ
€vOG NAEKTPOKIVNTAPA [E TNV TIPOCHAKN UG KAPTAG TIOU TIEPIAOL-
Bdvel eAeykTEQ 1) pUBLLOTES PID.

e Juvepyaoia pe pourotikoug Bpaxioveg oe [ia olyxpovn QuTOpaTO-
nompévn dladikaacia mapaywynq meoidvtwy, Onwg T.X. AUTOKLVATWY,
Yuyelwv, UNXavnuaTwy KTA.

2.8.4 Aourj gvég PLC

‘Eva PLC anotelettal and ta &g Baoikd douikd otoixeia:
® TO UNIKO 1] UNIKIOTIKO Uépog (hardware),
® TOUG aloONTAPEQ (Sensors),
® TOUG evepyoroiNTég (actuators)
® TO AOYLOMIKO (software) kal
® TOV TIPOYPAMMATIOTH (programmer).
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NPOrPAMMA
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AIZOHTHPES ENEPTOMOIHTES
(SENSORS) (ACTUATORS)

ZxAua 2.32 Baotkrj dourj evog turikou PLC. Zuvdeon atobntripwyv
Kat evepyortointwy e 1 CPU uéow twv SouKwy oTotxelwv el00dou/eEddou.

Hardware (To UAKO u€pog)

Me Ttov 6po Hardware evvooUpe TO “HAEKTOOVIKO UEPOG TNG OUOKEUNG”
MEOw TOU oroiou kateuBuvovTal Kat UAOTIOloUVTAL OAEG OL AEITOUpPYiEq

EAEYXOU HIaG £YKATACTAONG 1) MIAG HMNXAVIG.
Baoikd douikd otoixeia tou Hardware

e To nAaloto TornoBetnong povadwv
2e oA\oUg Turnoug PLC umndpxel €va mhaiolo endvw oto orolo Tormobe-
TouvTal OAeq ekelveg ol Babuideg mou to aroteholv. Endvw oto dlo mAai-
olo elval TTOANEG POPEQ EVOWUATWHEVO Kal To ouotnua Cuywv, dnAadr| To
oUoTNUAa aywywv HECA and TO Omolo EMTUYXAVETAL N ETIKOWVWVIa HETAEU
TV dlapoépwv Baduidwy, Téoo yia Vv Tpopodoacia Toug, 600 Kal yla TNV
avtaAAayr) TANPEOPOPLWV.

Ze dN\eg AL eputwoelg, n cuokeun PLC eival pia ouurnayrig povdda
(compact unit) n omoia uropel va tornoBetnBei endvw oe pdyeg (T.x. TUTIOU
Q) 1§ otov Toixo.

e TpopOodOTIKO
‘Exel wg okotd TNV eEA0PANON TwV ANATOUPEVWY ETWTEQIKWY TACEWV YIA
TNV AMOKAELOTIKY) TPOPod0aia Twv JAPOPWV NAEKTPOVIKWY KUKAWUATWV
riou ouvBgtouv To PLC. Turikég Tdoelg Tpopodoaoiaqg: 51 91 24 Vdc KTA.
O1 Tdoelg TTou amnattouvtal yia In ouvdeon Twv e€E6dwv Tou PLC pe Toug
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dlapdpoug evepyoroinTteég (pehal, evOEIlKTIKEG AUXVIieQ, KIVNTAPEG KTA.)
AapBdvovtal arnd EexwploTd KUKAWUATA Ta oroia sivat yaABavikd aropo-
VWUEVA amnd TNV UTIOAOLTN) GUOKEUT.
e Kevtpikn povdda eneepyaoiag nAnpogpoptwyv (CPU)
To onuavtikétepo otolxeio Tou Hardware evog PLC eival n kevtpikn povd-
da eAéyxou (CCU) 1 kevtpikn povdda ene&epyaoiag (central processing unit
- CPU) n omola arotehel Tov “eyKEPANO” OAOU TOU CUCTNHATOG Kal ooV
agopd otn dour TG eival mapdpuola e autrv evog NAEKTPOVIKOU UTIOAO-
yiotr). Ot dadikaoieq mou Aappavouv xwpa otn CCU eival oxedlaopéveq
yla eneEepyaoia, evw ta dedouéva Tou eneEepyddeTal kat arnobnkevovtal
0’ AuTrjv €XouV TN HopP®Pr| evdg duadikou oruatog e dU0o JIAKEKPLUEVEQ
kataotdoelg “0” kat “1”.
H CPU miepthappdvet:
» Mia uvrjun (memory) otnv omnoia amofnkevovtal To TPSYPAUUA
(Program) kai ta dedouéva (Data).
> ‘Evav eneEepyaot nAnpopoplwyv (Processor) o omoiog, apou Ad-
Bet Ta dedopéva (Ynoelakd orjuata eloddou), Ta eneEepyddetal Kat
npayuatornolel TIg AoyIkég anopdaelg akoAoubBwvTag moTtd TIG EVTO-
AEG TOU TPOYPAUUATOG TTIOU BPIOKETAL ATIOBNKEUUEVO TN VN

O Mvrjueg 1 2nualeg (FLAGs) anoteloUv €va onuaviikd otolxeio g
CCU. Eival povéuruteg (1-bit) kat xpnolelouv yia tTnv mpoowplvr] anodi-
KEUON TNG KATAoTtaong otnv omnoia Bpioketal To onua g duadikig TAN-
pogopiag.

» Aoutkd ototxeia etoddou/eEddou (inputfoutput modules)

Ta doutkd otoixeia etoddou/eEddou 1] an\d povddeg elo6dou/eEbdou eEa-
o@ahifouv Tnv enkowvwvia peta&u g CCU kal Twv atobntripwv/evepyortot-
nrwv. K&be éva and autd ta douikd otoieia mieplExel Evav KaboplopEvov
apLOUd el00dwv/eEGdwv. Anhadr, ata douoototxeia etoddwv (Input Modules)
POAvoUV Ta NAEKTPIKA orjaTa Ta oroia pogpxovral and ta didpopa at-
obntripla (Sensors), evey and Tig e§6doug (Output Modules) avaxwpoulv Ta
NAEKTPIKA onuata Ta ornoia 6a B€couv og Aettoupyia Toug SLAPOPOUC EVEP-
yortoinTég (Actuators) dmnwg 1.X. NAEKTPIKOUQ 1) NAEKTPO-UPAUAIKOUG KIvn-
TAPEG, MVEUNATIKOUG Y] USPAUAKOUG KUAIVOPOUG (TLOTOVLA) KTA.

Kd&Be povdda elgédou/eEddou sival oe B€on va dexbel 1§ va anootel-
A&l éva OUYKEKPIUEVO aplOud onudtwy Taong (avdioya pe Tov TUTo NG
xpnowuorololpevng ouokeur|q PLC) ue Tiuég mou pnopel va Kupaivovtat
peTta&u 24 Vdc kat 220 Vac.
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To pdypappa epléxel EVTIOAEG ol oroieg aneubuvovTtal oTig SIAPOoPES
€l06d0ug kal e€ddoug. Anhadr, kdbe Eicodog 1 EEodog xapaktnpiletal
and uia Atevbuvon otnv omnoiav arteubuvovtal ol EvioAég tou Mpoypduua-
70G.

O1 Aettoupytkol xapaktripeg Twv dleubuvoewv elval kaboplopévol Kal
elvat ot €€nq: | (Input) elcodog, O (Output) €£0dog, F (Flag) onuaia v} Bon-
oNTkA pvriun, M (Marker) mpoowpvry Pvrun 1 BondnTikdg KATaXweNTNg,
T (Timer) xpoviotAg (yla tn dnuoupyia xpovikwv kabuoteprioewv) kat C
(Counter) petpnm|qg 1) anaplOunm™gq.

Ot aplOunTikoi deikteg Twv dleubuvoewv eival emiong Aettoupytkol xa-
paktripeg. And tn otiyur nmou autol kaBopilovtal dev TPEMeL va eTABAN-
Bouv, d10TL Xxpnouuorolouvtal £Tal apydTtepa oTo TIPOYPAUUA.

Alodntnipeg (sensors)

Me tnv mpooappoyr Twv AloONTpwy OTIG UNXAVEG ) TIG EYKATAOTAOELG,
TIG omoleq BENoupe va eAEyEoupe, Urmopouv va petadobouv oto PLC dud-
popeg MANpPoPopieq ou ta apopouyv. Eival, dnhad, yewrtpieg onudtwy
ol omnoieg propouv va petadidouv ot CCU nmAnpo@oplieg yia TIG ouVvOrKeg
TIOU ETKPATOUV OTIG EAEYXOMEVEG £YKATAOTACELG 1] UNXAVEG.

Evepyornomntés (Actuators)

Eival eEapmuata ta omnoia tomoBetolvtal aneubeiag otig eAeyxOueveq
pnxavég ) eykataotdoelg kal péow tTou PLC uropouv v’ aAA&Eouv TIG Tipo-
dlaypagég Aettoupyiag Toug.

Software (Aoytouiko)
Me tov 6po Software evvooupe ta MNpoypduparta ota onoia kabopiCovral
pe akpiBela ol Aoyikég dtadikaaieg e TIQ OTIOlEG ETITUYXAVETAL N OUVEPYQ-
ola Twv empépoug otoixeiwv Tou Hardware al\d kal o €Aeyxog TG eyKa-
Tdotaong/unxavig.

Ta npoypdppata tou PLC €xouv dour) mou kabopietal amnd tn doun
NG KEVTPLKNG povddag eAgyxou (CCU). "Exouv dnuoupynOel and tov rmpo-
YPQUUATIOTH € TN XPTOoN evog nnyaiou nmpoypduuarog.

O npoypauuatioTig epyddetal ouvndwg e To mnyaio mpdypauua, To
orolo el0dyel OTN OUOKEUN TPOYPAUUATIONOU, TO dlopBwWVEL KAl TO TPO-
rortolel pe n BorBetd TNG Kal 0N CUuVEXELd TO HETAPPALEL O KWDIKA HUN-
Xavig Tov omnoio katahaBaivel n CCU. O mMpoypapaTioTAG, TIPOKEUEVOU
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va Kataokeudoel autd ta MPoyPdUUATa, UMopel va XPnolUoTIoOoEL TPELG
SlAPOPETIKEG ueEBASOUS 1) YAWOOES MOOYPAUUATIOUOU:

2.8.5 Nwooeg Mpoypauuariopuou
» LAD (Ladder Diagram) - ouvde0ouoAOYIKO OxEDL0 1N dldypauua oKa-
Aag
‘Onwg kat n okdAq, 1o Atldypauua SkdAag anoteAeital and dUo kAbeteq
YPAUUEG: N aploTepr] ouvdgeTal e TNV TNy pelpatog, evw 1 de€ld yelw-
vetal. Ta pelpara péouv opllévtia and aplotepd npog ta de&ld.
Ol eloodol dlakpivovtal and Ta MapakdTw cUPRoAa:

Zxnua 2.33 Aildypauua Ladder QvolKTwy Kat KAEIOTWY EMAPWY.

Ta AND otolxeia evepyorololvtal, 4Tav EVEPYOTIOI|COUE TOUG €V OEL-
pd dakdmreg, eve) Ta OR otolxeia evepyorololvtal, dtav evepyorow)oou-
e Toug dlakdrreq mou eival ouvdedepévol TapdAnAa.

270 dlIdypappa okdAag, n apvntikr eicodog npoadiopifetal and pia ka-
VOVIKA KAELOTH eMAQN.

O1 €€0d01 gupBoAiCovtal pe -( )- kal Bplokovtal dvtoTte ouvdedEUEVEQ
oto Je&ld AKkpo Tou dlayPdUUaToq.

Kd&6e oupBolo pag mapéxel tnv aAnbwr] dievbuvon tou PLC, v To ou-
vToueUuévo TUMO (short form) Tng oupBoAikrg dlelubuvong.

AuTég 0 TPIOTOG MPOYPAUUATIONOU avarttuxenke Kat oxedlAoTNKE (e
Bdon 10 NAeKTPOAOYIKS OXEDLO TOU KUKAWHATOG. Omwg Aowrtdv avtihapd-
VEOTE, eival TOAU eUKOAOG O TIPOYPANUATIONOG evog PLC, epdoov untdpxel
TO OUMPBATIKO NAEKTPOAOYIKO OXEDLO.

] P (Ho
[ |4 b
e

Zxniua 2.34 MNapddetyua evog daypduuarog Ladder.
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» CSF (Control System Flow chart) i FUC (Function Chart) - Aoyikd dtd-
yoauua r Astoupyiko didypauua 1 Aoytko didypauua Ue rTUAEG
Ta Aoyikd Zroixeia (Aoyikég MuAeg) anekoviCovtal péoa oto Bactkd op-
Boywvio oupBoro. Ot apvnTikeég elcodol anelkovifovtal pe Eva KPS KUKAO
nipv and to Baoikd aupBolo.

Zxniua 2.35 MNapddetyua evog daypduuarog CSF.

» STL (Statement List) Aiota evtoAwv kat dleubuvoswv
AvtiBeta and ) yAwooa LAD kal Tn YAwooa CSF 1 FUC, n Aiota evro-
Awv (STL) dev mapouoldlel Ypaplkd Tpoypappa, arl\d To eplypdpel e
Adyla. To mpdypappa anoteAeiral and ATOUIKESG YPAUMES EVTOAWY 1) Ka-
Taotdoewv. Ol YPAUUES EVIOAWV (OELPEQ MPOYPAUMATOG) TepAaUBAvouY
OpLopEéveq ekTeAeOTEEG 0dNYieg TTou ekteAoUvtal KUKAIKA. To Aoyiké aro-
Té\eoua NG KABe odnyiag kataxwpeital otov kataxwentr. Ot odnyieg (1
an\d evtoAég) kataypdgovtal e ouvtopo Tpomo m.X. L=Load (deixvel Tnv
apxn HLag eVIoAng).

H odnyia anoteleital and duo pépn: Tnv evtoAr (.x. L, A, O, S, =) kat
™ dtevBuvon evroArig (m.x. 11,02 kTA.).

Mapadeiyuatra Odnywwv: L I1
= O1 k1A
Ta Aoyikd otoixeia AND, OR kat NOT ypdpovtat wg “A”, “O” kat “N”.
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Mivakag: Ot 8 Baoikéc Odnyieg

EvToAéq Aieubuivoeig EvroAwv
L LOAD LO,M,T
LN | LOAD COMPLEMENT ,O,M, T
A AND ,O,M, T
AN | AND COMPLEMENT ,O,M, T
o ! OR L,O,M,T
ON | ORCOMPLEMENT ,O,M, T
= STORE oMmT
=N | STORE COMPLEMENT o,MT

lMa apxetobetnon, ol dleubuvaoelg Tou PLC elgdyovtal otn Aiota evro-
Awv (STL) n omoia mepléxel Tov akpLpr] Poaodloplopud Twv atobntripwy Kal
TWV EvEQYOITOINTWY KABWG Kal Tn dAwaon yla In onoudatdtnta Twv dedo-
MEvwV (data) oTiq el0ddoug Kal oTig eEA30UG.

Ot oulBoALkég dleuBbuvaelg dNAWVOUV [e oUVTOWIa TOUg aloBNTAPEG Kal
TOUG €VEPYOTTOINTEG, TIOU XPNOLIOTOLOUVTAL OTO YPAYIUO TWV TPOYPAMMUA-
TWV.

To PLC avayvwpiCel pévo ta dedopéva 7 kat 0. Ouwg, de divel Anpo-
Qopieg yia ™ oroudaldtnTa Kat TIq emdPACEIC AUTWV TWV TIANPOPOPLWV.
M.x. To onua 7 otnv €£o0do pnopel va onuaivel kivnon kuAivdpou, To orjua 0
onuaivel emotpoen KUAivVdpou.

Zipepa undpxel KAmolog Tpdmog npoypappatiopgod STL o omolog Ka-
Taypdeel pe AOyla kal og XPOVOAOYIKA Oglpd TA aTOMIKd Brjpata Tou Tpo-
ypdpuuatog. Me tn xprion g YAwooag STL propouv va mapouctacTouv
e ToAU EekdBapo TpAdTo akdua Kat TepimAoka poAruaTa EAEyXOoU.

2.8.6 PROGRAMMER (Zuokeur mpoypauuatiouou)

H ouokeun mpoypauuatiouol (mpoypauuatiotis 1 npoypauuatiortola)
XPNOolevel ya tn dnuoupyia nmpoypauudtwy, T didpbwor Toug, TN He-
TdPpaor Toug oe YAWOooad Unxavig, v mpowbnor| toug oto PLC kat tov
é\eyxod Toug.
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2.9 Zuortnuara diaxeipiong kai eAéyxou kTipiwv (BMS)

ZAUEPQ, HE TN YPNYOPN AVAMTUEN TWV NAEKTPOVIKWY UTTOAOYLOTWY, €XOUV
avarttuxBel and T Blounxavikég etalpeieg kevrplkd ouotruata daxelpl-
ong kat eAéyxou ktiplwv (BMS - Building Managing Systems) ta omoia avi-
Xveuouv, PUeTpoUv, Kal EAEYXOUV OAEQ TIG TIAPAUETPOUG [IAG YUKTIKNG, Kal
Ox1 Hévo, eykatdotaong. Me autd ta otolxela Tpopodoteltal 0 KeEVTPIKOG
NAEKTPOVIKOG UTIOAOYLOTHG O oroiog, apou ta eneEepyacbel katdAAnAQ,
odnyel Toug evepyomoinTeg.

‘Eva tétolo eEeAlyuévo ouotnua KevIpKAG dlaxeiplong Kriplwv €xet
avarttuxBel and t Siemens (SBT), énwg to ouotnua Desigo. Autd 10 oU-
otnua propei va dlaxelplodel pexpt 100.000 povadeg otolxeiwy onwg: Bep-
Hokpaoia, riieon, uypaoia evog dwuatiou 1 Baldpuou KTA.

Ta cuompata dlaxeiplong kTipiwv auEdvouv tnv a&lomioTia Kal tnv
andédoon TWV CUCTNUATWY, HElvVouV To kOoTog dlaxelplong, HeEWwvouV TNV
KatavA\won evépyelag Kat auEAavouv TNV acPdaAeld TnG EyKATAoTAoNG.

Yridpxouv Kat dANa Keviplkd cuoTruaTta eAéyxou omwg 1o SCADA
(Supervisory Control And Data Acquisition - Zuotrjuata cUAOYNAG TIANPO-
QOPLWV Kal EMOTTTIKOU eAEYXO0U), TO orolo TapakoAouBel, Je TIG HovAdEQ
npoypappatiiopevwy eAeyktwv (PLC), OAeg TIG TIHEG TWV TAPAUETPWY
evég ouoTHUATOg 1) Mlag eykatdotaong (Bepuokpaocia, mieon, uypaoia,
napoxr} uypou KTA.) Kal TI§ HETAPEPEL O VAV KEVTPIKO UTTOAOYLOTT| TIOU
TIq eneEepydadetal.

‘OAn n Aettoupyia TG eykatdotaong eaivetal Ypagplkd otnv o06évn tou
H/Y oe mpayuatikd xpdvo (real time) pe TN XENOWUOTIONOoT TOU KATAANAOU
npoypduuartog (software). Yrdpxel eniong n duvardtnta oto XPenrotn va
aM\dEel kdmolo peyebog TapapETPOoU TOU CUCTAUATOSG avd doa OTLyun,
evw auto epyddetal.

Zuotruata SCADA éxouv avartuyxbel and noAEg etalpeleg, dnwg sival
m.x n Siemens, n Allen-Bradley, n ABB k.4.
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2Tov éAeyX0o dU0 KATAaoTAoEWV XPNnOolhoToleTal n YneLlakn 1) duadiki
AoyLKr Ttou arnoteAeital arnd dUo KAaTaoTAoelg, TO AOYIKO 7 KAl TO AOYIKO
0. H ynoplakn Aoytkr) akoAouBei tnv dAyeBpa Boole kat ol Bacikég TG
npdé&elg eivat n Aoyikr mpdé&n KA, n Aoyikr mpd&n "H kat n Aoyikr Tpdén
OXI.

Ol avwtépw mPAEelg UAoTtoloUvTal HE TIG OUWVULES AOYIKEG TIUAEG KA,
‘'H, OXI avtioTolxa.

Me Tiq Tpelg Aoyikég TUAEG KaBwG Kat pe TG Aoyikég iuAeg NAND, NOR
kat XOR mnpaypatorolouvtal OAa Ta YneLakd KUKAWUATA TIOU UTIAPXOUV
OTIQ NAEKTPOVIKEG TIAAKETEG TOU YUYEeloU, TOU KAUATLOTIKOU, TNG TNAES-
paong KTA.

H kUpta arootoAr| Tou eneEepyaotn eivat: Na eneEepyddletal Ta dago-
pa onuara (rmou ¢dvouv ge autdv anod Toug alotntrpeeg), cUUPWVA UE
TNV MePLYPAQr] TOU eKACTOTE TIPORANMATOG, KAl VA AMOOTEANEL OTOUQ
evepyoroiNTég To amnotéleopa (orjuata e£6dou) authg tng enekepya-
olag.

O1 povddeqg ekelveg mou avalauBdvouv Tnv MEOCWELVY] arobrikeuaon
Twv enegepyaopévov onudtwy ovopdlovtal uviueg (memories) 1 Ku-
KAwuata pvnung (memory circuits) N povddeg arobnkeuong (storage
units).

Ta KukKAwpata Xpovikig kabuotépnong dlakpivovtal oTig €ERG KAtnyo-
pleq: Kukhwpata pe xpovikr) kaBuatépnon katd tnv €AEn (ON-delay) kat
KUKAWUATA UE XPOVIKT KaBuoTtépnon katd tnv irtwon (OFF-delay).

Me tn A€En Hardware (UNKO 1y UNIKLOTIKG UEPOG) Xapaktnpiloupe OAa Ta
opatd SOUIKA PéPN Tou eMeEePyaoTn - UNXavAUaTa, eEapTAUaATa, ouv-
deopoloyieg, CWANVWOELG KTA.

Me tn A€En Software (AoyloUKO HEPOG) evvoOUE TO TIPOYPAUUA EAEY-
XOU (OAwV ekelvwv Twv JOMIKWV OTOLXEIWY TIOU OUYKPOTOUV TOV emnegep-
yaotr)) Tou eival To anotéAeoua TG AOYIKNAG OKEWNG auTtou TIoU TO ave-
TITUEE.

‘Evag tumikég HIKpoemeEepyaoTng neplhapBdvel: ™ povdda eicoédou,
Tov ente€epyaotr], T Hovdda KAl TOV KATaxwpentr odnytwv Tou TPoYPAu-
paTog.



196 HAEKTPOAOTIA - AYTOMATIZMOI

e Ol uKpoUToAoyLloTég elval oUVOETOL UIKPOETIEEEPYAOTEG KAl TIEPIAALL-
Bavouv éva uikpoeneEepyaoTr] (o omoiog aroteAeltal and: n povdada
€l06d0u, TN povdada e€630u, TN UVIAKN TOU TIPOYPAUMUATOS KAl TN VAN
EPYAOLWY), €va UNXAVIOUS eAEYXOU UE KWOIKOTIONUEVEG EVIOAEG, TNV
apOuNTkA Kat Aoyikr) povada (ALU) kat Tnv evdldueon povada pvrung
- KATaXwPENTHG OdNYLWV.

e Ta PLCs anoteloUv pia dkn katnyopia UKpoUTIOAOYLIOTWY TIOU €X0UV
TN duvatdTNTa va dEXOVTAL 1) va TIAapAyouV NAEKTPIKEG TATELG Kal peUa-
Ta OTIq £100d0ug Toug (Inputs) duola pe autd rou xenaoluorolouvTal oTn
Blounxavia, ta enegepydlovral (Processing), akohoubwvtag motd Tiq
o0dnyieg Tou npoypduuatog, Kal mapdyouv Ta KatdAAnAa crjuata e&o-
dou (Outputs), Ta omoia Ba Béoouv oe Aeltoupyia TOUG evePYOTIOINTEG
(Actuators).

® 3Ta ouoTriuata eAEyxou Ue rpoypauuati{Ouevn Aoyikr, To TIPOYPAUUA
elval autd mou kabopilel T Aettoupyia Tou autopatiopou. Ankadr| To
Bonbntiké kUkAwua €xel AoV avtikataotabel and to nmpdypauua.

e H Suokeun lMpoypauuatiopou (1 Mpoypauuatiotig) xenoelet ya n
dnuoupyia mpoypaupdrtwy, Tn didpbwor| Toug, TN LETAPPACT] TOUG O€
YAWooa unxavng, tTnv npowdnon toug oto PLC kat Tov EAeyx0 Toug.

e Ta BMS eival kevtpikd cuotripata dtaxelplong kat eEAEyxou Ktipiwv. Avi-
Xveuouv, UETPoUV, Kal eEAEyXouv OAEG TIG TMAPAUETPOUG [Iag YUKTIKNAG,
kat ox1L uévo, eykatdotaong.
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EPQTHZEIZ - AZKHZEIZ

1. Mwa Aoyikr} TtUAn KAI €xel €050 Aoyko ‘1’
a. Otav pia eicodog eivat HIGH (Aoyiko 1)
B. Otav éAeq ol eioodol eivat HIGH
Y. Otav 0Aeq ol eicodol eivat LOW (Aoyiko 0)

2. Mia Aoyikr} UAN 'H €xet €€0d0 Aoyikd ‘1’
a. Otav pia eicodoq eivat HIGH
B. Otav Touhdxlotov pia eicodog eivat HIGH
Y. Otav dAeq ot eicodot eivar LOW

3. Mia Aoyikr) tuAn OXI éxel éE0do Aoyikd ‘1’
a. Otav n eloodog Tng elvar LOW
B. Otav n eicodog g eivat HIGH

4. Me néoouq duvatouq daPopPETIKOUG TPOTIOUG UMopoUue va UAOTIOL-
ooupe Toug anhoug eneEepyaoTeq (Aoyikeég TUAeg AND, OR, NOT);

5. Zxedldate éva MANpeg oUoTna EAEYXOU e XPriomn Tou arnAou enekep-
yaotr] OR yla Tov éAeyX0 Uag KAMUATIOTIKAG eyKaTtdoTaong.

6. Avapéparte peplkd dIkA oag napadelypata eQAPUOYNG TWV AOYLIKWOV
nuAwv AND kat OR oTig eykataoTdoelg KAaTIopoU kat ota Yuyela.

7. Katd t yvwun oag, Tola TPAKTIKY epapuoyr) 8a urnopoloe va €xel
OTIC eYKATAOTACELG KAATIOMOU To TIapddetya Tou Zx. 2.18;

8. Mola eival n Baoikn Aettoupyia Wag povadag UvAung Kat Je moloug
dlapopeTikoUg TPATOUG Uropel auTr) va UAOTIoNBE(;

9. Meprypdyte TN Aettoupyia Tou NAEKTPIKOU KUKAWUATOG ToU 2X. 7.27.

10. MNota eival n BaoikA AeiToupyia TOU KUKAWUATOG XPOVIKAG KaBuoTEpn-
oNgG Kal e Toloug dLapopeTikoUg TPATIOUG Unopel auTr| va UAoTIoNBOe(;

11. Avagépate éva anikd mapddelyua KUKAWUATOG aKoAouBLlakoU eAEyXou
TPWWV 1} TECOApWY BnudTwy.

12. MNota eivat n Baoikr dagopd avdueoa oe éva HIKpoeneEepyaoTr Kal
€va JkpoUTtoAoyLoTr);
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13. Avagépate €va dké ogag amAd mpdRAnuUa autouatiopol YUEng kat
em\Uote To kdvovtag xprion evdog PLC (akoAoubBwvtag miotd dAa ta

otddla epyaciag rou avagépovtal ota dildpopa napadelyara Tou Ke-
¢ahaiou).

14. NopiCete 611 n ouppEpel n eykatdoTtaon evog KeEVIPIKOU OUCTHATOQ
dlaxelplong kat eAéyxou Ktipiwv (BMS); Edv val, yiarti;
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