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1. AVTIKEINEVO TOU £pyouU

210 KTip1o gAéyxou Tou KYT AXAPNQN utrdpyel eykateotnuévo ouotnua A/® rpooTtaciag Juywy yia
Toug Cuyoug 150 kV, 1o oTroio £xel TeBei eKTOG AciToupyiag kal Xprdel avTIKatdoTaonG.

H mAeupd 150kV tou KYT AXAPNQN atroteAcitar ammd dimmAoug evaépioug Cuyoug 150kV pe
AlokoTTN Alaouvdeong. Egutnpetei 1€00epig (4) TTUAeg AM/Z 400kV/150kV, emttd (7) KUKAWMOTO
.M. 150kV, &0o (2) ouykpoTuaTa TTUKVWTWV avTioTaBuioewg 150kV, 1peig (3) M/Z diavounig
150kV/20kV). Z10 Zx£010 1 UTTAPXEI TO JoVOyPaUUIKG OXEDI0 TNG TTAeupdag 150kV Tou KYT.
2NMEIVETAI TTWG TO cuoTnua Ala@opikAg TTpooTaciag (uywv TTou Ba eykataoTaBei Ba TTpETTel va
KAAUTITEI OUO (2) aKOPO QEDPIKES TTUAEG Kal Wia (1) akOpa TTUAN SIoKATTITN dlaocuvdeons Cuywy, yid
va JTTopouyV va eEuTTNPETNBOUV Kal TUXOV HEAAOVTIKEG €TTeKTAOEIG TOU KYT.

To ugioTduevo ouotnua A/® rpooTaciag (uywv 150kV Tou KYT egival eykateaTnuévo o€ 1E00epIg (4)
Tivakeg oTo KTiplo eAéyxou Tou KYT. Ze wploAwpideg (KAEPOOEIPEG) Twy OUO TTPWTWYV TTIVAKWY
kataAflyouv 6Aa Ta kaAwdia cuvdeong ME Tov €EOTTAIONO QUANG (EVTAOEIG, EVTOAEG TITWOEIG, BECEIG
A/Z, kATT).

To ouoTtnua A/® mrpooTaciag (uywv 150kV Tpogpodorteital ye P 110V.

To £€pyo agopd oTnv eykatdoTacn kal Béon o€ Asitoupyia evog oAokAnpwuévou cuaTruatog A/
Cuywv 150kV o1o KYT AXAPNQN kai TrepIAapBavel:

»  Amo&AAwon Tou upIoTAauEVoU TTPORANUATIKOU cuoThuatog A/ TTpooTaciag uywv

»  [pounBeia, eykardortaon kal Béon oe Asitoupyia €vog oAokAnpwpévou cuoThuatog A/
TTpooTagiag Cuywv

»  Exmmaideuon Tmpoowtikou Tou AAMHE oTtov TTpoypaupaTioud,  TTOPOUETPOTTOINGCN,
eykardoTaon, éAeyxo, Béon o€ Aeitoupyia (commissioning), ouvtrpnon Kai AEIToupyia Tou véou
ouoTAuarog A/® mmpooTaciag (uywv

»  AmoTUTTWOoN TwV KOAWDIWOEWY KAl TWV AEITOUPYIKWY JIQYPAUNATWY VIO TO AVTIKEIMEVO TOU
épyou. Ta ox€dia Ba atmmootalouv otov AAMHE o€ évtutin kai o€ wnelakh poper (Autocad).

Emonpaiverai 6T
% O Avadoxog 6a atmroénAwaoel TNV ugioTauevn A/® Cuywv 150 kV.

% O Avadoxog utopei va xpnoligotroioel KAtmoloug (A kair 6Aoug) attd Toug TéoOEPIG (4)
UQIOTAPEVOUG TTIVAKEG YIA VO TOTTOBETACEI TOV £COTTAIOUO TOU | YTTOPEI va EYKATAOTACEI VEOUG
TTivakeg oTn Béon Twv Teoodpwv (4) UQICTAPEVWY. 2€ TIEPITITWON €YKATAOTOONG VEWV
TIIVAKWY, QUTOI TTPETTEI va eyKaTtaoTabouv aTn B€0n Twv UPIOTAPEVWY Kal 0 AvAdOX0G TTPETTE
vVa aTTo¢NAWOCEl TOUG UPIOTAPEVOUG.

% Ze KABeg TrepITITWON, OI WPIOAWPIOES (KAEPOOEIPEG) TWY BUO TTIIVAKWY TTOU KATOAAyouv T
KaAwdia ouvdeang Pe Tov EOTTAIONS AUAAG Ba TTapauEivoUV.

% O Avdadoxog 6a upeAetrioel, Ba oxedidoel, Ba Tpoypaupatioel, Ba TpounBevoel kai Ba
eykataoTAoel éva oAokAnpwuévo ouoTtnua A/P trpooTaciag {uywy, OTTWG auTd TTEPIYPAPETal
oTnVv TeEXVIKN TTepIypa®n ss055/9. O Avadoxog Ba TTpayuaTOTIOINCEN TIG ATTAPAITNTEG BIKEG TOU
OokIyég TIpIV TIG €TTi TOTTOU OOKIPEG (Site acceptance tests) kai To commissioning Tou
€€OTTAICOU TTOU Ba yivouv o€ cuvepyaaoia pe TTpoowTTikoé Tou AAMHE.

% O Avadoxog Ba TrpayuaToTToINoEl OAEG TIC E0WTEPIKEG KAAWDIWOEIG OTOUG TTivakeg Tng A/P
TTPOOTACIAG (UYWV, KOBWG Kal TIG OUVOEDEIG HETAEU TwV TIIVAKWY TNG A/P TTpooTadiog (uywv.

%  OAeg o1 kaAwdiwoelg kal ouvdéoelg Tou cuoTtiuarog A/ trpooTaciag Ba yivouv amd Tov
AvAdoxo, eKTOG aTTO TIG CUVOECEIG OTIC WPIOAWPIOES (KAEPEG) TTOU KOTAAyouv Ta KaAwdla
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ouvdeong pe Tov eComTAIopd aulAg. Ta autég TIg ouvdéoelg, o Avadoxog Ba @épel OAa Ta
KaAWwdIa OTNV E0WTEPIKA TTAEUPA TNG AVTIOTOIXNG WPIoAWPIdAC £ToIua yia auvdeon aAld dev Ba
Ta ouvdéoel. KaBe kaAwdio Ba @épel KatdAANAn onuavon, €101 WOoTE va OIEUKOAUVETAl N
ouvdeON TOU OTN OWOTH WPICAWPIdA.

O1 U0 (2) e@edpIkéG TTUAEG YPOUMAG METAQOPAG Kal N pia (1) €@edpikry TTUAN SIOKATITN
dlacuvdeong Cuywv Ba cival TTAApwWG eviaypéveg oTo ouoTnPa Ala@opiKAS TTpooTaciag uywvy.
MNa autéc g Tpeig (3) TUAeg O Avadoxog Ba Tmpétrel va TTPooBEéoel Kal KATAAANAEG
WPIoAWPIdEG, OTIG oTToieg HEANOVTIKA Ba cuvdeBouv Ta KOAWDIa cuvdeong UE Tov €COTTAIOUS
auAng Twyv TTUAwv autéc. O Avdadoxog ogeilel va KaAwdiwoel TTARPWS Kal TIG VEEG QUTEG
wploAwpideg TTou Ba TTpooBiael.

O Avadoxog, oe ouvepyaoia pe Tnv AAMHE AE/AZ2M, Ba tTpofei o€ e1Ti TOTTOU DOKIYEG (Site
acceptance tests) kal gTo commissioning Tou eE0TTAICHOU.

IS1aiTEPEG ATTAITAOEIG TOU 'Epyou.

Etreidf o1 epyacieg yivovral uttd Tadon, TTPETTEN va An@Bouv OAa Ta atrapaitnTa PETPA yia TNV
TTPOOTACIA KOl ACQAAEIA TOU EUTTAEKOUEVOU TTPOCWTTIKOU KATA TIG EPYATIEG.

H eykardoTtaon kai o €é\eyxog Tou cuothuatog A/P TrpooTtaciag Cuywv Ba yivel Xwpig va
utTapgel dlakoTrh oTI¢ TTUAeG 150kV Tou KYT. Alakotrég o€ mUAeg Tou KYT Ba yivouv katé Tov
éAeyxo TITWoEewv (tripping test).

Exktraideuon mrpoowtrikou Tou AAMHE.

O Avadoxog avaAhapBavel Tnv uttoxXpEéwaon ekmraideuong emToTTou Tou Epyou, Tou apuddiou
TTpoowTrikou Tou AAMHE o010 oxedlaoud, TTAPAUETPOTIOINCN, TIPOYPAMMATIONS, EAEyXO,
A€IToupyia Kal ouvTApnon Tou cuaTiuaTtog A/ TTpooTaciag Cuywy, CUPPWVA UE AETTTOPEPES
TTPOYPANPa ekTTaideuong SIAPKEIOG TOUAAXIOTOV TPIWV (3) epyacipwy nUepWyY, TO OTToio Ba
Oie€axBei Tpiv TIG BOKIPEG €TTi TOTTOU TOu €pyou. To Trpdypapua ekTTaideuong Ba eival
oxedloopévo yia €¢1 (6) punxavikoug Kal TeXVIKOUG Kal Ba diegaxBei otnv £dpa tng AAMHE/
AZZM otnv ABrva kai e1Ti TOTTOU TOU £pyou (KYT Axapvwv).

Ta Tpoypdupata ektraideuong kai n akpiBng Bepatoloyia Tou uttoBdAAovTal atré Tov Avadoxo
otov AAMHE 1Tpog €ykpion TouAaxioTov éva (1) yiva piv Tnv évapén tng ekmaideuong.

AoKIpég €TTi TOTTOU TOU €pyoOU

OAa 1a KUKAWPaTa eAéyxou Kal TTpooTaciag, HETd TNV OAOKANPWON TNG KATAOKEUNG TOoug, Ba
OOKIUAOTOUV eVOEAEXWG TTPOKEIMEVOU va DIATTIOTWOEI N cwWOoTH CUPUATWON TWV CUCKEUWVY Kal
N €UpuBuN Kal dpTia AgIToupyia TOug.

O Avdadoyog 6a atrooteilel atov AAMHE yia éykpion AioTa pe Toug TTPOTEIVOUEVOUG ATTO QUTOV
eAEyXOUG Kal DOKIMEG.

EvOeIKTIKA Kal OXI TTEPIOPIOTIKA ava@épovTal ol TTapakdTw SOKIUES TTou Ba ekTeAeOTOUV ETTI
TOTTOU TOU £pYou :

- 'EAeyx0¢ onudvoewv
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- AoKIUEG DdeuTEPEUOUOOG £yXUONG O€ OAES TIG JOVAdEG Tou cuaThpaTog A/ TTpooTaciag uywv
XPNOIUOTIOIWVTAG TACT Kal PEUMA NUITOVOEIBOUG KUPOTOUOP®NG Kal KAaTAAANANG BIounxavikAg
ouxvoTNTag.

- 'EAgyx0g TITwoewy (tripping test)

AIEUKPIVAOEIG OTNV TEXVIKE TTEPIYPAPR SS055/9.
Aopn Tou KYT Axapvwv:

150 kV KYT Axapvwv (duo (2) Cuyoi)

Mia (1) TUAn dilacuvdeong Cuywv 150kV: P5

Emrra (7) mOAeg .M.150kV: P30, P50, P60, P70, P80, P90 ka1 P150.

Téooepig (4) TUAeG ouvdeong pue AM/Z: P10 (AM/Z 2), P20 (AM/Z 5), P40 (AM/Z 6), P110
(AM/Z 4)

AUo (2) TTUAeg ouvdeong TTukvwTwy 150kV: P160, P180

Tpeig (3) muAeg ouvdeong pe M/Z diavoung: P100 (M/Z A1), P130 (M/Z A2), P140 (M/Z A3)
AUO (2) e@edPIKES TTUAEG YPAPUAG HETAPOPAG

Mia (1) e@edpIkn TTUAN diacuvdeong Cuywv

To povoypaupiké dldypaupa TnG TAeupdg 150kV tou KYT Axapvwyv epgaviletar oTo
ouvnuuévo Zx€dio 1.

To otoTtnua A/® mpooTaciag (uywv 150kV Tpogodoreital ue P 110V.

O1 Aoyol Twv M/Z évraong(ratio) Twv TUAwv 150kV Tou KYT kupaivovtal ammd 200/1 €wg
2000/2:

MNa 1g TUAeg P10, P20, P40, P110, P100, P130, P140 Ba tmpétel va uAoTroinBei kai n AoyIkn
TToU avagépetal otnv Trapdypago VII/9G tng ss055/9, dnAadn yia va BewpnBei KAEIOTOG O
OIaKOTITNG yIa TN A&ITOUpyia TNG TTPOOTACIAG EvavTi AOTOXIAG BIAKATITN Ba TTPETTEI TO CUOTNUA
A/® mmpooTaciag (uywv va «BAETTE» o€ BEan KAEIOTO, eKTOG ATTd Tov idI0 ToV SIOKATITH, KOl
KATTOI0V aTT0CeUKTN UYWV TNG TTUANG. To KpITAPIO TTou Ba eQapuooTEl ONWG TEAIKA yia TV
Aeiroupyia TNG acToyiag dIakoTTn, Ba atmrogacioTei Katd Tn dIAPKEIQ TNG UAOTTOINONG Tou
¢pyou.
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TECHNICAL DESCRIPTION of
REPLACEMENT OF THE 150 | apri

KV BUSBAR DIFFERENTIAL 2019
PROTECTION  SYSTEM IN
AHARNON EHV SUBSTATION

This project refers to the installation and commissioning of a 150 kV Busbar
Differential protection system in Aharnon EHV substation.
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1. Scope of the project

The existing 150 kV busbar protection system of EHV AHARNON substation, which is located in the
control building of the substation, is out of operation and in need of replacement.

There are two (2) 150 kV busbars in EHV AHARNON substation connected by a bus coupler. There
are also four (4) autotransformer 400kV/150kV bays, seven (7) transmission line bays, two (2)
150kV capacitor bays, and three (3) distribution transformer bays 150kV/20kV. “Drawing 1”
document is the single line diagram of the substation.

The requested busbar protection system must also include two (2) extra transmission line bays
(spare) and one (1) extra bus coupler bay (spare), in order to fulfil the needs of any future
expansion.

The existing 150kV busbar protection system is housed in four (4) cabinets inside the control
building of the EHV substation. All the signals that connect the busbar differential protection system
with the yard equipment (currents, trip commands, busbar isolator positions, etc) are wired in
terminal blocks, which are located inside two of these cubicles.

The auxiliary supply voltage of the busbar differential protection system is 110 V DC.

The scope of the project is installing and putting into service a complete 150kV busbar differential
protection system. The project includes:

»  Dismantling of the existing busbar differential protection system
»  Supply, installation and commissioning of a complete busbar differential protection system

» Training of IPTO employees in configuration, programming, installation, testing,
commissioning, maintenance and operation of the new busbar differential protection system

»  Creation of wiring drawings and functional diagrams for the scope of the project. All drawings
diagrams must be sent to IPTO in printed and electronic format (Autocad).

It must be pointed out that:
s The Contractor will dismantle the existing 150kV busbar differential protection system.

s The Contractor may use some of (or all) the existing four (4) cabinets for his equipment or may
install new cabinets in the place of the four (4) existing ones. The new cabinets must be
installed in the place of the existing ones which in turn will be disposed of under Contractor’s
responsibility.

% In any case, the terminal blocks of the two cabinets where all the signals that connect the
busbar differential protection system with the yard equipment are wired must remain.

s The Contractor will study, design, supply, program/ configure and install a complete busbar
differential protection system, according to IPTO’s technical description ss055/9. The
Contractor will perform his own tests before the site acceptance and commissioning tests that
will be performed in cooperation with IPTO personnel.

s The Contractor will carry out all the internal wiring inside the busbar differential protection
system cabinets, as well as all the connections between the cabinets.

s  The Contractor will carry out all the wiring and connections, except the connections to the
terminal blocks connecting the busbar differential protection system with the yard equipment
(currents, trip commands, busbar isolator positions, etc). For these connections, the Contractor
will bring all the cables in the appropriate place near the terminal block ready for connection,
but will not connect them. Every cable must be properly marked in order to facilitate its
connection to the right terminal block.

2eNida 7 ammo 9
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The two (2) spare transmission line bays and the one (1) spare bus coupler bay will be fully
configured in the busbar differential protection system. For these three (3) bays the Contractor
must install and wire appropriate terminal blocks for the connection of the busbar differential
protection system with the yard equipment of the future bays.

The Contractor will perform with the active participation of IPTO/ TSMD all the necessary site
acceptance and commissioning tests.

Special requirements for the project.

Because some of the equipment may be partially energized (terminal blocks etc), all the
appropriate measures that will ensure the safety of the working personnel must be taken.

The installation and testing of the busbar differential protection system must be carried out
without isolating any bays. Isolation of bays will take place only for the necessary tripping tests.

Training of IPTO personnel.

The Contractor must train on-site IPTO personnel in the design, configuration, programming,
testing, operation and maintenance of the busbar differential protection system, according to a
specific training program that will last at least three (3) days. The training program must take
place before the site acceptance tests. The training program shall be designed for six (6)
engineers and technicians and will take place at the premises of IPTO/TSMD in Athens and on
site (Aharnon EHV substation).

The training program and its curriculum must be submitted to IPTO for approval at least one
(1) month before the beginning of the training.

Site acceptance tests

All the protection and control circuits and equipment will be thoroughly checked in order to
determine their proper operation.

The Contractor will submit to IPTO for approval a list with suggested tests.

Indicatively and not exclusively the following tests will be performed on site:

-Signalling tests

-Secondary injection tests in all busbar differential protection units with the use of sinusoidal
current and voltage with appropriate industrial frequency.

-Tripping tests

Clarifications in the ss055/9 technical description.

Aharnon EHV substation structure:

150 kV Aharnon EHV substation (two (2) busbars)

One (1) 150kV bus coupler bay: P5
Seven (7) 150kV transmission line bays: P30, P50, P60, P70, P80, P90 ka1 P150.
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Four (4) autotransformer bays: P10 (ATRF 2 — AM/Z 2), P20 (ATRF 5 — AM/Z 5), P40 (ATRF
6 — AM/Z 6), P110 (ATRF 4 — AM/Z 4)

Two (2) 150kV capacitor bays: P160, P180

Three (3) distribution transformer bays: P100 (TRF D1 - M/Z Al), P130 (TRF D2 - M/Z A2),
P140 (TRF D3 - M/Z A3)

Two (2) spare transmission line bays

One (1) spare bus coupler bay

The single line diagram of the 150kV side of Aharnon EHV substation is depicted in Drawing
1 (2x£d10 1).

The busbar differential protection system is supplied with 110V DC.
The CT ratio of the 150kV bays is in the range of 200/1 to 2000/2.

The logic described in paragraph VIII/9 of the ss055/9 technical description must be
implemented for P10, P20, P40, P110, P100, P130, P140 bays, meaning that the busbar
protection system must detect both the circuit breaker and a busbar isolator/diconnector (of
the same bay) as closed, in order for the C.B. failure function to consider the circuit breaker
as in closed position. However, the actual criterion that will be used for the circuit breaker
failure function will be decided during the project implementation.
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