MpounBeleg AlebBuven MpopnBelwv
Aetoupylwv Mapaywyng

MPOZKAHZH AIAIM 1310680
2YMNAHPQOMA No7

AvTikeipevo : «Avtikataotaon Bonbntikwy Metaoynuatiotwy Ioxuog YHZ N. MAaothpa kat

YHX Addwvo».

1. To napov ZupnAfpwpa No7 Tng apXLkng NpookAnong ekdideTal NPOKELPEVOU:

a.

2.

Na avtikataotaBel o kwdkog EKA 16 02 13* mou avagepeTal 0To Zupninpwpa No4 tng
MpOoKANoONG HE Tov KwdLko EKA 16 0214

Na SLeUKPLVLOTEL OTL OgV EMLTPENETAL N HETAMWANOCH TWV PETACXNHMOTIOTWY ano Tov
AvtioupBaAropevo oe Tpito Oiko, ONWG avaPePETAL PNTA KAL OTNV TEXVLKN NEpLypapr): «O
AvVTIOUPBOANOUEVOG Ba MPENEL VO MOPASWOEL OTOV ENPRAENOVTA PNXAVLIKO Ta anapaitnta
€YYPOAPA KAl MLOTONOLNTLIKA Nou Ba BeRalwvouy TNV 0pBn Pe BACN TOUG LOXUOVTEG VOUOUG
KAL KOVOVLOHPOUG dlaxeiplon TOoo Tou MeTaoxnNUATLOTH) OCO KAL TOU EAAiOU auTou.
AnayopegUsgTaL N XPronN N HETANWANGCN Tou METAOXNHWOTLOTH 1 onoloudrnote e§0NALCHOU
QUTOU ano ToVv AVTLOUHBOAAOUEVO.»

Na enBeBatwoel OTL oL ZuvdeoPOAOYLEG TwV M-X givat Dyn1l.
210 Mapaptnua 1 NG TEXVLKNG MEPLYPAPNG VA YiVOUV OL MOPAKATW TPOMOMOLACELG:

i.  AQalpeital To Napakatw Keipevo tng napaypagou IIL1: «The transformers
shall be able to withstand heavy thermal shocks without any cracks on the
insulation.

The transformers shall be free of partial discharge up to at least 120%
rated voltage and shall be short circuit proof.»

ii.  Agaipeitaln anaitnon ywa earthquake-proof Buchholz Relay tng
napaypagou IV. Mnopet va npoogpepbet Standard Type Bucholz Relay

iii.  Ag@aipouvtal oL anattoelg yla «Explosion Vent» & «Quick pressure rise
protection» tng napaypagou IV.

iv.  Tpomnonoleital n anaitnon tng l8kNG SOKLWNG «short-circuit test» og «short
circuit test or calculated short circuit test».

Na avTikoTaoTaBel ToO TeEUXOG 4 ano 7 « TexVikr MNepLypagr» YE TO CUVNUPEVO CTO NAPOV
JupnAnpwpa Teuxog «Texvikn MepLypa®r» 0TO Onoilo €Xouv CUPMEPANPOEL oL
TEOMOMOLNOELG TNG Napandavw napaypagou (1.0)kat Tou ZupnAnpwpatog No5 tng
MpookAnonG.

OLAownot OpotL TNG ApPXLKAG MPOCKANCNG KAL TwV ZupnAnpwudatwy Nol éwg kat Noé nou dev

TOOMONOLOUVTAL YE TO MAPOV ZUPNANPwHA NO7, NAPAPEVOUV WG EXOUV.



Juvnuueva : Teuxog 4 ano 7 «TexvikA MNeplypa®n»

XoAkokovSUAn 22 +30210523 0301
104 32, ABrva
dei.gr
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NepiAnyn: Avtikaotaotaon Bonbntwkwv Metaoxnuatiotwy Ioyxuog YHI N.
MAaothpa kat YHE Addwva

TEXNIKH MEPITPA®H

1. Tevwkn Nepiypapn

To avtikeiyevo Ttou Epyou NeEpAAPBAVEL:

e Tnv KOTOOKEUN KAL TNV PETAPOPA TEOOAPWV (4) BonBntikwv Metaoyxnuatiotwy
otov YHZ N. MAaothpa (Loxuog 500KVA) kal duo (2) BonBntikwyv MetaoxnNuaTLoTwy
otov YHZ Aadwva (Loxuog 300KVA).

e Tnv aneykataotaon KAl OLOXELPLON TwV  UMOPYXOVIWV  EYKOTEOTNHEVWY
Metaoyxnuatiotwy, Tecodpwy (4) otov YHZ N. MAaoctApa kat duo (2) otov YHX
Aadwva.

e TNV eyKOTACTOON, EKTEAECH TWV SOKLPWY KAl Beon o€ Asttoupyila Twyv €&L (6) vewv
Metaoynuatiotwy otoug YHZ.

To €pyo €lval TUNMou «He TO KAEWL oTo XEPw (turn-key project). OAeg oL epyaocieg ta
QVTOAANOKTIKG, O €EOMALOPOG KAL TO MPOCWMLKO Mou Ba anattnBouv KaTa tn SLAPKELD TwV
dLapopwyv pacewv Tou Epyou, elval eubuvn Tou AVTLIOUPBOAAOUEVOU.

2. [MNpounBela MetaoxnuaATLoTWYV

OL MeTOOYXNUOTLOTEG OO KOTACKEUAOTOUV CUPPWVA HE TLG TEXVIKEG MPOSLAYPAPEG TOU
MapaptApatog 1 kat 8a napadoBouv OTLG €YKATACTACELG TOUu kaBe YHX. H ¢optwon-
EKPOPTWON TOUG O OAO Ta OTAdLO TNG PETAPOPAG Ba yivel PYe peoa kAL guBuvn Tou
AVTLOUPBOAAOMEVOU.

3. Angykatdotaon kat SLaxeiplon naiAalwy Metaocxnuatlotwy

O AvtloUpBaANOpEVOG Ba MPEMEL VO AMEYKATACTACEL TOUG UNAPYXOVIEG METAOXNHUATLOTEG.
APXLKO Ba NPOXWPENOEL OTNV NAEKTPLKA OMOCUVOECH TWV TEPHATIKWY CUVOECEWV PEONG KAl
XOPNANG TAONG TWV PETACYNUATIOTWY. H TONoBETNON QOpNTWY YELWOEWY, €AV anattnBe,
elval eubuvn tou W8ilou. Ev cuvexeia Ba npaypotonolnBel ddetacpa OAOKANENG TNG MOCOTNTAG
TOU MPOVWTLKOU €AAiOU TOU KAOBE pETACXNMOTLOTH Ot €WBWKa PButia r BapeAa nou Ba
npopnBeuceL o BLOG.

Me TtTnv aneykataotacr Tou, O Metaoxnuaototng Ba  Beswpeital dloktnolag Tou
AvtioupBoAopevou koL Ba npenel va OLoTeEBEl ylo oOKpOnm O MLOTOMOLNPEVO POPEQ,
AKOAOUBWVTAG TOUG UMAPYOVTEG VOPOUG KAl KAVOVIOUOUG. O AvTioupBaANOPEVOG Ba mpeneL va
NaPAdWOoEL OTOV EMNRAENOVTA PNXAVIKO TO AnMapaitnNTa £yypapa KAl MLOTONOWNTIKA nou Ba
BeBalwvouv tnv 0pBr Pe BACH TOUG LOXUOVTEG VOPOUG KAL KAVOVLOHOUG dlaxeiplon TOo0 Tou
MetaoynuatloTr) 000 KAl TOUu €Aaiou OuToU. AMAYyOPEUETAL N XPNON f METANWANCN TOU
Metaoynuatiotr 1) onoloudnnote eEONALOPOU OUTOU ano ToV AVTLOUUBAAANOEVO.

TEAOG enonuaivetat OtL O AVTIOUPBOANOHPEVOG OG@EIAEL VO PETAPEPEL €KTOG TWV
EYKOTAOTACEWY TOU 2TABOU TOV MOAALO METAOKXNUATLOTA (KAl TO €AALO TOU) TNV iBLa nuepa
rnou Ba NPAyPATonownBEeL N ANEYKATACTAON.

4. Eykatdotaon Kai B€on o€ Aettoupyila véwv MeTtaoxnuUatlotwy

MEeTA TNV anopAKPUVGoH TOU MOAALOU JETACKNMATLOTH), O AVTLOUPBOAAOPEVOG Ba NPOXWPENOEL
OTNV TOMOBETNON TOU VEOU OTOV UNAPXOVTA XWPEO, OMNOU ATAV EYKATECTNUEVOG OL MOAALOG. EaGv
anattnBouv onoLacdnNoTe EPYACieg (DOULKEG KAM) SLAPOPPWONG TOU XWPOU, WOTE AUTOG Va
elval KaTAAANAOG yla TV TOMOBETNON TOU VEOU MPETACXNMATLOTH, Auteg Ba npenel va
npaygatonolnéouv ano Tov AVTLICUPBAANOPEVO YE WBLa Yeoa kAL euBUvN.

Texvikn neplypan Zelida 1 ano
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Edv o Metaoxnuatiotng e€xel napadobel pe OAn TNV nocotnta eAaiou, TOTE ©OC
npaygatonownBet dewypotoAnyia ehaiou pe Bdon to npotuno IEC 60475 kal avaAuon o€
MOTOMNOLNUEVO €PYACTNPLO, OdlamnloTteuhevo kata ISO/IEC 17025 and EBvikd Popea

Alanioteuonc (ny EZYA) kal e niotonontikd AtacpaAiiong Mowdtntag kata ISO 9001/2015 ce
LoXU. OL avOAUCELG Nou Ba EKTEAECTOUV PaAilvovTal oToVv Nivaka Tou Mapapthuatoq 2.

EGv n nAjpwon Tou eAalou npaygatonownBsl ent tonou Tou Xtabupou, TOTE Ba
npaygotonownBst  @iAtpavon autou, €wg OTOU aMOKTACEL TIG anapaitnteg RAocel
NEOJdLAYPAPWY PUCLKOXNMULKEG WOLOTNTEG. Ev ouvexela Ba npayuatonownBetl detypatoAnyia
eAailou ONWG AVOPEPETAL KAL AVWTEPW.

O AVTLOUPBOAANOPEVOG Ba NPAYPOTONOLNoEL OAEC TG SOKLUEG OL OMOleC avaPepovTal OTOo
€YXELPLOLO TOU KOTAOKEUAOTH), £TOL WOTE VO BECEL AUTOV ETOLPO YLa AeLToupyia. Kat' eAaxlotov
B0 MPAYPATONOLACEL TOUG AKOAOUBOUG €AEYXOUC (OKOPO KAl €Av kAmMolol €§ autwv dev
AVOPEPOVTAL OTO gyxeLpidlo Tou Kataokeuaoth):

- Mégtpnon avtiotaong povwong (megger) & PL. H pétpnon Ba yivel JETAEU UPNAAG Kal
YELWPEVOU TUALYHOTOC XOMNANG, METAEU XAMNAAG KAL YELWHEVOU TUALYHOTOC UPNANG,
METAEU TUALYMOTOC UYNANG - XOMNANG KAl YNG KAl METAEU TUALYMATWY UYPNAAG Kat
XAPNANG.

- Méetpnon €QPanTOPEVNG KAL XWPENTIKOTNTAG TUALYMATWY HETAEU UYPNAAG Npog yn,
XAHPNANG NPOG YN KAt UPNAHG MPOG XAUNAR.

- Mégtpnon peUPATOG HAYVATLONG YLa OAEG TLG BECELG TOU M-X.

- MEtpnon oxEoNG HETAOYXNUATLOMWOU YLa OAEG TG BECELG TOU M-X.

- Méetpnon wHLKAG avtiotaong yla OAeG TG BEoELG Tou M-X.

- Mégtpnon SFRA.

TENOC Ba CUVDECEL TOV PETACXNMOATLOTH OTLG UNAPXOUCEG EYKOTACTACELG YEONG KAL XOUNAAG
TAoNG, ONWG AUTEG UNAPXOoUV NBN. Ta AVTOAAAKTIKG cUVOECNG OTLG YPAPUEG Oa dlatebouy and
Tov AVTIOUPBOANOUEVO KaL Ba €lval kalvoupla. ANayopeUeTaL N XPHON TWY OVTIAANAKTIKWY
ouvdeonG Mou Ba anogNAwBoUV anod Toug NOAALOUG YETACYKNUATLOTEG.

5. Ynoxpewaoelg AVTLOUUBAANAOPEVOU

A. ONa TO UAWKQ, OVTOAANOKTLKG, AVOAWOLHA KAM. KOBWG KAl O €EOMALOHOG (AVUPWTIKA
MNXAVAUOTA, POPTWTLKA PNXAVAUATA, EPYOAELD, CUCKEUEG NAEKTPLKWY PETPNOEWV KAM.)
mou Ba analtnBouv yla Tnv opBr KAl acpaAr ekteAecn Ttou Epyou Ba npenel va
dlatebouv anod Tov AVTICUPBAAAOUEVO.

B. O AVTLOUMBOAOPEVOG ElvAL UNMOYXPEWMEVOG MPLV TNV evap&n onolaodrnote epyaciag oe
ouvevvoNnon Ye Tov EVIETOAPEVO MNXAVIKO TOU XTOBUOU VA EKOWOEL TLG AMOLTOUPEVEG
ADELEG EKTEAECEWG EQYAOLAG CUPPWVA PE TA LOXUOVTA AMNO TOV E0WTEPLKO KAVOVIOUO
eKOOOEWG AdELWV £PYACLAG TNG ENelpnoNng. «ALTWV» KAl «ALKOLOUYXOG» EKTEAECNG TNG
adelag epyaociag elvatl o enkepairg Tou AvTioupBalAopevou Mou BplokeTal ent TOMou
Tou Epyou. O AvTLoUPBAAANOpEVOG Ba Napadidel 0To OOE Tou ZTabuou ToUAdxLoToV pia
(1) nuepa npLy, Ttnv Adela Epyaciag pe To TUAPa ToU EEONALOHUOU, OTO OMOLO NPOKELTAL VA
epyaotel.

C. H tonoBetnon gopnTwy YELWOEWY (EQV AMALTELTAL) KAl YEVIKO OAEG OL AMAPALTNTEG
EPYOOLEC Yyl TNV QOO OLEEAywY TwV MEPQLYPAPOUEVWY EPYACLWY, OMNOTEAOUV
UMOXPEWOH TOU AVTLOUUBAAANOPEVOU.

D. O AvtloupBaAAopevog Ba napadidel otov EvietaApevo Mnxavikd, NpLv Ty Evopén Twv
EPYOAOLWV CUVTHPNONG, AVTIlypa@a TwV NLCTOMOLNTIKWY TOU ELBLKOU EEOMALCHOU Mou Ba
XPNOLMOMOLNOEL (CUPNEPLAAMBAVOUEVWV TWV POPNTWYV YELWOEWV). EEONALOPOG, 0 onolog
dev €lval MLoTonolnpeVog dev Ba EMNLTPENETAL VA XpNoLlponownBet.

E. Ma TIC €PYACileC MouU €ival cg UYPOC KAL OMALTOUVTAL KPLWHATA /KAl avuPwTika

Texvikn neplypan Zelida 2 ano
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pNXavApoTa, autd Ba Jdlatebouv and Tov AVTICUPBOANOUEVO XWPELG OLKOVOMLKN
enBapuvon tng AEH. H tonoBetnon Twv IKPLwPATwY Ba YLVETAL PYE TETOLO TPOMO WOTE
TO LKOLWWMATA VA €lval AELTOUPYLKA KAL AC(AAr ylO TO €0YATIKO MPOCWMIKO nou Ba
EPYOOTOUV OTO OUYKEKPLUEVO XWwpPo. Ta Kpuwpata 6a  ocuvoppoAoyouvtal -
QMOCUVAPPOAOYOUVTAL CUPPWVA HE TLG 0ONYLEC TOU KOTAOKEUAOTH ano €EELOIKEUPEVO
TEXVLKO MPOCWMNLKO TOU AVTLOUMBAAAOUEVOU.
Ta PETAAMALKG IKpLWPaTa Ba cuvodeuovTal ano:
o BeBalwon E&Etaong Tunou oe Loyu.
. BeBaiwon Etnolag Enttipnong f PUANO EAgyxou METAAALKAG ZKOAWGLAG OE LoXU
ano to £1oq 2011 kAL eNeLta, cUPPwva e TNV K.Y.A. 16440/D10.4/445.
Ta LKPLWHOTA Ba SLABETOUY CHUAVON PE TIG NAPOKATwW eVOELEELS:

o To Ovopa 1| TO ONua TOU KOTAOKEUAOTH 1| TOU BETOVTOG OE KUKAOPOPLa TO
kplwpa
o Tov TUNo 1 Tov aplBPd CELPAG TOU LKPLWHPATOC KAl TO £TOG KOTAOKEUNG TOU.

Opoiwg, Ta avuPwTika pnyxavAuata 6a npeneL va SLABETOUV v LOXU Ta NPOoBAENOpEVa
MLOTOMNOLNTIKA KAl AdELEG KAL VO €lval KATAAANAQ yLO TNV €KTEAECH TWV EKACTOTE
EQPYACLWV.

F. Y€ KaBnuepwn Baon, o EMPBAenwv Mnxavikog Tou AVTIOUPBAANOPEVOU Ba EVNUEPWVEL
TNV ENBAEnouca Ynnpeola yla TG Epyacieg mou NPOKELTAL VO EKTEAECTOUV. OL EAEYXOL,
oL OOKLMEG KAL Ol YETPNOELG TOU €EOMALOHMOU Ba MPAYPATONOLOUVTAL MAVIOTE PE TN
napoucia Tou NPOCWMKOU TOU XTaBuoU.

G. O AVTLOUPPBOANOPEVOG OPEIAEL VO OOMAALCEL TN CUVOALKN O&la TwV PHETAPEPOUEVWV
UALKWV - €EONALOUOU KaB' OAN TN SLAPKELD TNG HETAPOPAC, ONwWG OPILZeETAL OTO TEUXOG
TWV OO0POACEWY TNG MOPOoUoaAq ZUpPBaong.

6. Texvikrn Avagopa

MeTta TO MNEPAG TWV EPYACLWV O KABE PETAOYXNUOATLOTA KAl €VIOG €VOC pNVOG O
AVTIOUPBOANOPEVOG Ba CUVTAEEL KAl Ba UNOBAAAEL TEXVIKA avapopd. H Texvikr Avagpopd Ba
NEQAAPBAVEL KOT' EAAYLOTO TA NAPOKATW:

® MEPLYPAPH) TWV EPYACLWY MOU EKTEAECTNKAV

® TO OMNOTEAECHATA TWV PHETPACEWYV KAL EAEYXWV (ME OXOALO TOU AvTLoUUBOANOpEVOU €Mt
TWV OMNOTEAECHATWY),

® Ta NPORAAPATA NMou dLanoTwinkay,
® T4 UALKA KAL ToV €E0NALOMO MOU XpNnoLJonowénkay,
®  TUXOV MAPATNPENOCELG N MPOTACELG avaBABULoNG /avTikataotaong eEonALopoU.

H unoBoAr] kat n €ykpwon tng TeXVIKAG avapopds Bewpeltal NPoanaltoUPevo yla Thv
napaAaBn Tng epyaciag Kat TNy TLHOAOYNoN TG EKACTOTE EQPYACLAG.

7. Xpovol EktéAeong Epyacilwyv

OL xpoOvoL uAonoinong Twv EMNPEPOUS TUNPATWY Tou Epyou ava@ePOovTal OTO ZUPPWVNTLKO
NG Zuppaong.

Ol gpyaoieg Ba EKTEAECTOUV TUNUATLKA O KABE PETACYNMATLOTH. AEV UNOPOUV VA EKTEAECTOUV
TAUTOXPOVO EPYACLEG O€ 2 | MEPLOCOTEPOUG PETACXNMATLOTEG Tou i8Lou YHX. OL epyacieg ava
METAOXNMUOTLOT Oa €eKTEAECTOUV OElPlOKA. Mg TO NEPAC TWV EPYACLWV OE €vav
METAOXNMUOATLOTH, BA PNOPOUV VA €KKLVIIOOUV OL EOYACLEG OTOV ENOPEVO PETACYNMATLOTH TOU
YHZ.

H extéAeon Twv €pyaciLwv Ba npayuatonolnbouv og XpoOvo nou B8a KaBopLloTel anod Tov KAbe
YHZX. O YHZ o@eilel va evnuepwoeL ToV AVTILIOUPBAANOPEVO TOUAAXLOTOV TPELG (3) EBOOUADES
MELWV yla TOV XPOVO £VAPENG KOAL EKTEAECNG TWV €PYACLWYV. € MEPLNTWON aAvaBoAng Twv
gpPyaoLwV (n.X. Aoyw aAAaynG Ttou npoypdupotog and tov AAMHE) o YHX ogeirel va

Texvikr neplypagn >eAida 3 ano
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EVNUEPWOEL TOV AVTICUUBAAAOUEVO ToUAaxLloTov pia (1) eBdopada vwplitepd, onote KAl O
AVTLOUPBAANOpEVOG Oev Dlkatloutal anolnuiwong.
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TECHNICAL SPECIFICATIONS

PLASTIRAS & LADONAS AUXILIARY TRANSFORMSERS

L SCOPE OF SUPPLY

The present supply refers to the design, engineering, procurement, factory testing,
transportation, installation and on-site testing of six (6) auxiliary oil-immersed power
transformers. Four (4) of them will be installed in N. Plastiras Hydroelectric Plant and two (2)
will be installed in Ladonas Hydroelectric Plant. The supplied transformers shall be used as
replacements of the already existing ones and must be able to replace the existing ones
without any modifications. This means that the Contractor must supply transformers that:

¢ will have the electrical characteristics mentioning below

e will dimensionally fit in the already existing location of the excitation
transformers,

e transformers’ wheels will fit in the already existing rail gauges,

¢ will have the same terminal connections with the existing ones,

e will have the same protection scheme as the existing ones,

e will have control cabinets in the same spot of the existing ones. No
extra cables shall be needed to be placed, in order to connect to the
existing ones. New transformers must have at least the same electrical
outputs (i.e. trip & alarm signals to CCR, protection relays or HV
substation) that the existing transformers already have.

Contractor must offer all equipment brand new, and must include in his offer all detailed
engineering, manufacturing, testing at factory, delivery of material and equipment,
transportation to site, testing at site.

Any equipment, not explicitly described in the present specification, but considered by the
Purchaser as necessary during the detailed engineering phase according to the requirements
of the Contract for the autonomous, safe, economic operation, maintenance and storage of
transformers must also be included in the Project and Contractor must supply it unless it is
specifically excluded by the present Contract.

PPC shall provide to the Contractor the "as built" drawings and data that possesses. In case
drawings are missing, Contractor is responsible to gather all the necessary data at Site. PPC
is not responsible if "as built drawings” of old transformers provide inconsistencies or wrong
information. For this reason, Contractor must verify all the supplied information at Site.

Contractor shall take into consideration that the arrangement of new transformers, shall
respect all restrictions imposed by safety, maintainability, inspection and electrical clearance
requirements as resulted from the relevant standards and technical specifications of this
Contract.

The power transformers that the Contractor shall supply are:

- Four (4) Auxiliary Power Transformers for N. Plastiras HEP: three phase, oil immersed,
outdoor.
Ratio: 15.75kV +-2.5%, +-5%, 18.3A / 0.400 kV, 722A
Cooling: ONAN
Aux. equipment enclosure: IP65
Tap changer: Off load

Texvikr neplypagn >eAida 5 ano
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II.

Connection group: 2-ASA

Rating : 500 KVA

Impedance: 6.20%

Frequency: 50Hz

Delivery place: N. Plastiras Hydro Plant

Incoterms: DDP (Unloading at Station is also Contractor's responsibility)

Two (2) Auxiliary Power Transformers for Ladonas HEP: three phase, oil immersed,
outdoor.

Ratio: 15.75kV +-2.5%, +-5%, 11A / 0.400 kV, 433A

Cooling: ONAN

Aux. equipment enclosure: IP65

Tap changer: Off load

Connection group: Dy11

Rating : 300 KVA

Impedance: 4.80%

Frequency: 50Hz

Delivery place: Ladonas Hydro Plant

Incoterms: DDP (Unloading at Station is also Contractor's responsibility)

GENERAL DESIGN CONDITIONS, DATA AND STANDARDS

All transformers and equipment related to them shall be fabricated and tested according to
the followings standards:

IEC 60076: Power Transformers

IEC 60076-4: Power transformers - Guide to the lightning impulse and switching
impulse testing of power transformers

IEC 60076-10: Power transformers - Determination of sound levels

IEC 60616: Terminal and tapping markings for power transformers

VDE 0110: Insulation coordination for equipment within low- voltage systems
equipment

IEC 60364: Low voltage electrical installations

IEC 60664: Insulation coordination for equipment within low- voltage systems

The mechanical and electrical design of the transformers and their accessories shall be based
on the following conditions and requirements:

Ambient climatic conditions are:

e Installation: Outdoor
¢ Ambient temperature range: Minimum -15°C,
Maximum +45°C

o Altitude: Below 1000m
Auxiliary sources of supply:

e Available AC circuit: Contractor to verify on site

e Available DC circuit: Contractor to verify on site
Maximum permissible temperature and temperature rise rise:

e Rated hottest spot 98°C

e Average winding temperature rise: 55°C

The transformers shall be able to operate safely, under nominal load, for 30 seconds
with a voltage of 1.3 times rated voltage imposed to the feeder winding. Further they
shall be able to operate continuously at their nominal ratings within the limits of
temperature rises, at voltage variations of +10% at their feeder windings and at any
frequency variation between -5% and +5%.

Texvikr neplypagn >eAida 6 ano
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- The short circuit capability of the transformers, apart of the generator transformer,
shall be such that it can withstand for 2 seconds without damage or deterioration LV
side short circuits of any kind, when fed from the MV side with the maximum possible
fault current.
- The impedance voltage shall refer to 75°C winding temperature and nominal output.
- Guaranteed no-load losses, load losses shall be given by the Contractor in the
technical schedules. Failure to achieve the guaranteed losses on test shall lead to the
rejection of the transformer.
- Guaranteed impedance of the transformers will be subject to = 7,5% tolerance.

II1. CONSTRUCTION FEATURES

II11.  Windings

The transformers shall be provided with high conductive electrolytic copper windings.
Insulation material shall be of class A (IEC 60076-2).

Transformers must be able to deliver their rated current at an applied voltage equal to 105%
of their rated voltage.

The windings shall have the following insulation rating according to IEC 60076-3:

- Excitation transformer and generator neutral earthing transformer

e MVrating 24 kV

e MV Lightning impulse withstand 125 kV
e MV Applied Voltage 50 kV

e LVrating 1.1kV

e LV Applied Voltage 3kV

II1.2. Bushings

Bushings shall have porcelain insulators free from defects and thoroughly vitrified. The glaze
shall be independent from insulation and shall be of uniform brown colour, covering
completely all exposed parts of the insulator. The outdoor insulators and fittings shall be
unaffected by atmospheric conditions due to weather, fumes, ozone, acids, alkalis, dust or
rapid changes in air temperature.
The M.V. bushings (rated below or equal to 52 kV and above 1 kV) shall be of the resin
impregnated paper (RIP) condenser type. The insulation material shall be of thermal class E.
Exceptionally, MV and LV, used in any oil immersed transformer rated below or equal to 2500
kVA, shall be of the solid porcelain type.
Terminals
MW, 1V, 1U,IN: 36 kV bushings of the resin-impregnated paper condenser type
(minimum creepage distance 818 mm)
Lightning Impulse withstand: 170 kV
Rating: at least 1,5xIn

11.3. Oil

Transformers shall be supplied and shipped with their initial oil filling. Drained oil resulting
from parts removed for shipment shall be delivered in drums in sufficient quantity to refill the
lowered transformer oil volume and to replenish losses during subsequent processing on Site.
Transformers for which the oil level has considerably been reduced for transport reasons shall
be filled with nitrogen kept under positive pressure. The oil amount furnished shall be
sufficient for filling the power transformer plus 5 percent. The oil shall be shipped in non
returnable steel drums which shall become the property of P.P.C.

The transformer oil shall be pure mineral oil free from additives, acid refined with properties
complying with IEC - 60296.

Texvikn neplypan Zelida 7 ano
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II1.4. Moving facilities - Terminals - Earthing - Painting

Transformers must be delivered with moving and handling facilities (jacking pads, lugs,
wheels etc.) identical to the existing ones. Especially the wheels must be constructed in a way
to assure that the transformers shall be able to move in the existing rail gauges. They shall
also follow the below features:

Swivel wheels with narrow flange suitable for moving the transformer will be provided, even
when an oil-immersed transformer is filled with oil. The wheels shall be of a type and shall be
so arranged that they can be rotated 90 degrees for changing the direction of motion of the
transformer. Flanged wheels shall be so spaced as to allow 10 mm to 19 mm total clearance
when operating on a track. Wheels shall be provided with suitable bearings to resist rust and
corrosion and shall be equipped with fitting for forced lubrication. After installation adequate
wheel brakes or stops shall be provided for all the transformers for preventing movements
from their installation position.

Transformer terminals on both MV and LV side shall be as the existing ones.

Earthing terminals shall be constructed as the existing ones.

The anticorrosion protection applied to the transformers must be suitable to resist in
medium polluted environments (category C3 of ISO 12944). The paint shall be resistant to oil
and grease. Painting material and procedure shall also take into account a maximum metal
temperature of 130°C.

III.5. Name plates and other designation plates
The following plates shall be supplied:

- A rating plate according to IEC 60076.

- A diagram plate showing in an approved manner the internal connections and the
voltage vector relationship of the several windings in accordance with IEC 60076, and
in addition a plan view of the transformer giving the correct physical relationship of
the terminals.

- A plate showing all electrical circuits and terminal blocks. This plate shall be located
at the inner side of the hinged door of the control cabinet.

I\'A INSTRUMENTATION AND CONTROL

Contractor shall provide all instrumentation as mentioned below:

- Buchholz relay:
Standard type Buchholz relay, shall be provided with electrically separate contacts for
alarm and trip. The alarm shall be initioted by gas accumulation in the relay. The trip
signal shall be initiated by oil loss or rapid oil flow.

- Winding and oil temperature meters:
One for winding and one for oil temperature meter, with digital indicator with at least
three (3) normally open adjustable contacts. The instrument shall have maximum
indicating pointer or memory.

- Winding and oil temperature transmitters:
Two 4-20mA transmitters for winding and oil temperature.

- Oil level:
One low oil level indicator with two contacts normally open.

- Oil protection:
Conservator with silicon gel breathers.

Control Cabinet:

Texvikr neplypagn >eAida 8 ano
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The control cabinet shall be suitably designed to prevent the ingress of water and dust and
shall be provided with hydrostatically controlled heating elements to prevent condensation
of moisture. It shall be weather-proof of protection degree IP65 and shall be lighted by hand
controlled fluorescent lomps. An adequately sealed, hinged door shall be provided with
locking facilities.
The location of the new transformers local power and control board must be placed in a way

to secure that the power, control, instrumentation and signalling cables of existing local
panels can connect to new control panels, without any modification.

V. TESTS

All equipment shall be fabricated and tested in conformity to the latest applicable IEC
Standards.

In case that type test reports are provided, the Contractor is obliged to accompany the
reports with all necessary evidence, such as constructional drawings, comparison data, etc.
in order to prove the validity of the provided type test reports.

Apart from the required tests, when the active part of every transformer is fully constructed
and before the start of the drying procedure, the Contractor must inform PPC on time, so as
PPC's inspector to proceed to optical inspection of the fully constructed active part of the
transformer. The construction procedure shall continue only after the written command
of the PPC's inspector, except if PPC exempts the transformer of optical inspection.
Contractor is obliged to inform PPC on time, for all PPC's hold/witness points mentioning in
the agreed ITP plan.

The following tests shall be carried out, in accordance with the IEC 60076 latest edition.
Routine tests shall be performed in all transformers, while type/special tests shall be
performed in only one transformer. Contractor must submit the detailed test procedure plan
prior to the programming and execution of the tests. All tests mentioning below shall be
witnessed by PPC Inspector (unless otherwise mentioning). Contractor shall inform PPCin time
at least 1 month prior to the execution of tests.

Bushings shall be tested according to IEC-60137

AR Routine tests

1. Measurement of winding resistance.

2. Measurement of voltage ratio and check of phase displacement.
3. Measurement of short-circuit impedance and load loss.

4. Measurement of no-load loss and current.

5. Dielectric routine tests according to IEC 60076-3

6. Tightness test

8. Check of core and frame insulation if applicable

8. Check of ratio and polarity of built-in current transformers if applicable.

V.2 Type or special tests (type test reports may be submitted)

1. Dielectric type tests according to IEC 60076-3.
2. Temperature-rise type test.
Texvikr neplypagn >eAida 9 ano
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Measurement of zero sequence impedance.

Short-circuit test or calculated short circuit test.

Sealing test of the transformer tank. The tank with the live part of the transformer in
it and filled with the appropriate amount of oil shall be tested by injecting nitrogen
at a pressure specified by the manufacturer. The test duration will be 24 hours..

SPARE PARTS

Contractor shall deliver two sets (one per each Power Plant) of the following spare parts:

0o N LA WN S

—
o

One MV bushing

One LV bushing

One Buchholz Relay

One Winding temperature meter

One Oil temperature meter

One Winding temperature transmitter
One Oil temperature transmitter

One QOil level indicator

One explosion vent

One quick rise protection

All the above shall be packed for long term storage and shall be the same as the ones
installed in the Transformers of each Power Plant.

VIIL

DRAWINGS TO BE SUBMITTED BY THE CONTRACTOR

Contractor shall submit the following drawings, for approval:

Dimension drawing showing outline of transformer and position of important
external features.

Name plate drawing.

Wiring drawing of the transformer control boards for protection system.
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AOKIMEZ EAAIOY METAXXHMATIZTH
MONAAA MEGOAOX ENAAAAKTIKH
AIA AOKIMEZ METPHEHE METPHEHE ME®OAOE
DUCLKOXNMLKEG AOVAAUCELG
1 . . .
(Physicochemical analysis)
1.1 Eppdvion (Appearance) App - ASTM D1524 ISO 2049
1.2 Xpwpa (Color) C - ASTM D1500 ISO 2049
ISO 3675
13 Mukvotnta 20°C (Density) D kg/lt ASTM D7042 N
ISO 12185
14 AlNAekTPKA avtoxn (Breakdown Voltage) BDV kV/2,5mm IEC 60156
1.5 ‘Ynap&ng vepou - uypaoiag (Water Content) W.C. mg/kg ASTM D1533 IEC 60814
1.6 Aenupavelakr) taon (Interfacial Tension) IFT mN/m ASTM D971 EN 14210
. . . ASTM D974 1)
17 BaBuog eEoudetepwong (Acid Number) AN. mg KOH/g ASTM D8045 IEC 620211
1.8 IEwdeg (Viscosity 40°C) V40 cSt ASTM D7042 ISO 3104
19 Inpeto avapAegng (Flash Point (cc)) F.P. °C ASTM D93 ISO 2719
110 Aiktng nototntag eAaiou (Oil Quality Index M/C Calculation
(Myers Index))
ANAEKTPLKEG anwAeLeG (Dielectric o
11 Dissipation Factor) 90°C tand % [EC 60247
. . s Ohm*
1.12 Babuog avtiotaong (resistivity) m IEC 60247
2 Av_txvsuon agpilwv 6La_7\uusvwv oTO AGdL ) ) ASTM D3612 EN 60567
(Dissolved gas analysis)
3 |Avahuon goupaviwv - - ASTM D5837 CEI 61198
(Furanic compounds)
4 Avixveuon PETAA WY
(Metallic compounds analysis)
: Metaux ICP
4.1 XaAkog (Copper) Cu ma/kg ASTM D7151 ASTM D5185
. Metaux ICP
4.2 2idnpog (Iron) Fe ma/kg ASTM D7151 ASTM D5185
. . Metaux ICP
4.3 WYeuddpyupog (Zinc) Zn ma/kg ASTM D7151 ASTM D5185
. - Metaux ICP
4.4 Aloupivio (Aluminium) Al ma/kg ASTM D7151 ASTM D5185
, . Metaux ICP
4.5 Apyupog (Silver) Ag ma/kg ASTM D7151 ASTM D5185
: Metaux ICP
4.6 MoAUBSOG (Lead) Pb mg/kg ASTM D7151 ASTM D5185
. - . Metaux ICP
4.7 Muptitio (Silica) Si ma/kg ASTM D7151 ASTM D5185
5 | Paoua unepLddoug FTIR - ASTM D2144
(Infrared examination)
6 AVTLOEELOWTLKA AO.

(Oxidation inhibitors)
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6.1 DBP %m/m ASTM D2668 IEC 60666
6.2 DBPC %m/m ASTM D2668 IEC 60666
7 |Iwuatda PC | 1SO code No IEC 60970
(Particle counting)
g | Mwpookonikn avaiuon MC | ISO code No IEC 60970
(Microscopic examination)
9 OAwa PCBs ocav Aroclor mag/kg ASTM D4059 Chromato
EN2766
10 Avixveuon SlaBpwtikoU Beiou
(Corrosive sulfur analysis)
10.1 AloBpwTikod Beio (Corrosive Sulfur) CS - ASTM D1275-15
10.2 DiBenzyIDiSulphide DBDS ma/kg IEC 62697
10.3 Adpavonolnteg (passivators) Pass - IEC 60666

12

Texvikn neplypan

SeAida 12 ano




	ΔΠΛΠ-1310680   ΣΥΜΠΛΗΡΩΜΑ  Νο7
	20.12.2024_11. Τ4  Τεχνική προδιαγραφή - Βοηθητικοί ΜΣ Πλαστήρα-Λάδωνα

