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PROTOKOL O URCENI VONKAJSICH VPLYVOV ¢.18/2005

Vypracoval: FElektrovod Holding, a.s. Culenova 5, 816 46 Bratislava

ZloZenie komisie:

Predseda: Ing. Ladislav Richman tvar hlavného projektanta b AA/
Clenovia: Marek Kiaze energetik fm ol
Ing. Frantiek Zajvald oddelenie TK W\
Ing. Stefan Halad Specialista pre projekty / 'C{Lﬂ\
Ing. Tibor Németh projektant §pecialista - elektro
Nazov stavby : KoSice L Ny f

Umiestnenie stavby : Areal US Steel KoSice

Podklady pou¥ité na vypracovanie protokolu: 1) Projekt stavby
2) STN 33 0300 z 3/2001, STN 33 2000-3
3) Prehliadka objektu f

Prilohy: Tabul’ka vonkaj$ich vplyvov
Klasifik4cia podmienok prostredia : |

Opis technologického procesu a zariadenia:

1.D — Rozvodiia 6.3kV — T40

V rozvodni T40 - 6kV budu podas rekonitrukcie vymenené tieto pristroje:

- vykonovy vypina¢ typu VD4

- pripojnicové odpojovade s elektrickym pohonom typu QAK

- v§vodovy odpojova¢ s elektrickym pohonom typu QAKZ

- pristrojové transformétory pradu typ BB103, 4000/5/5A, 60/60V A, 0,5/5P10
- pristrojové transformétory napétia typ TIC4, 6000A/3//100 N3//100/3 V

- ovladacia skrifia s poZadovanym pristrojovym vybavenim

V novej ovladacej skrini budi inStalovaneé pristroje pre ovladanie, signaliziciu, ochrany
a meranie. Vyvod bude ovladany z miesta prvkami terminélu REF alebo dialkovo z riadiaceho
velina T70. Ochranu proti nadpridu bude zabezpetovat' digitalny terminal REF 545, ktory zarovet
bude vyhodnocovat’ ovlddacie a blokovacie povely. Ako porovnavacia ochrana bude instalovana
digitdlna ochrana 7SD6.

2. E — Rozvodia 6,3kV — T46:

V existujticej skritiovej rozvodni T46 bude dozbrojend jedna skrifia pre vyvod do novej
rozvodne T81.

3. 1—Kaébie 110kV:

Nové kéble 110kV medzi existujicimi rozvodtiami TO1, T02 a novymi transformatormi 110/6,3kV
bud( umiestnené v existujiicom kablovom kanali a v novom kanéli pred stanovi§tami
transforméatorov.

4, K — Kable 6kV:




Budd poloZené nové kable 6kV medzi:
- zariadeniami v budove T80 (uloZené v kablovom priestore)
- zariadeniami v budove T81 (uloZené v kablovom priestore)
- rozvodiiou T40 a rozvodiiou T80 (uloZené v kablovom kanali a na kdblovom moste)
- rozvodiiou T40 a rozvodiiou T46 (uloZené v kablovom kanali a na kdblovom moste)
- rozvodiiou T46 a rozvodiiou T81 (uloZené v kdblovom kandli a na kdblovom moste)
- rozvodiiami T80, T81 a motormi 6kV (uloZené v kablovom kanali a na kdblovom moste)

5. M — Systém dc pre T80:

Zariadenia pre zaistenie jednosmerného napitia 220V DC budt umiestnené v prizemi objektu T80.
Rozsah budovanych zariadeni:

- -1ks jednosmerny rozvadzad 220V DC-funkéné oznadenie ATJ, zloZeny z dvoch poli

- -2ks usmeriiovad pre napéjanie rozvadzaa ATJ- funkéné oznacCenie ATF1, ATF2

- -2ks akumul4torov4 batéria pre napdjanie rozvadzala ATJ - funkéné oznalenie ATBI,

ATB2

6. N — Systém dc pre T81:

Zariadenia pre zaistenie jednosmerného napitia 220V DC budd umiestnené v prizemi objektu T81.
Rozsah budovanych zariadeni:

- -lks jednosmerny rozvadza¢ 220V DC-funk&né oznadenie ATJ, zloZeny z dvoch poli

- -lks usmerfiova¢ pre napajanie rozvadzaca ATJ- funkéné oznaCenie ATF1

- -1ks akumulatorova batéria pre napédjanie rozvadzaga ATJ - funkéné oznacenie ATB1

7.0 — UPS pre T81:

Novy systém pozostava zo zdroja nepretrZitého napéjania o vykone 40kVA az ak'uiﬁlétorovycﬁ/ o

batérif pre dobu zilohovania 30min. Zariadenia budd umiestnené v miestnosi fin rozvadza&ov,

rozvodne T81.

Rozhodnutie:

Z.dovodnenie:

2.05.2005

foured

Prostredie bolo stanovené podl'a STN 33 2000-3, STN 33 0300,

STN 33-2000-4-41, STN P 33 2000-5-51

Zariadenia v ¢asti D, E, M, N, O st umiestnené v prostredi zékladnom podl'a STN
330300 ¢l. 3.1.1.

Kablové koncovky 110 a 6kV na stanovitiach transformatorov budd umiestnené
v prostredi pod pristre$kom podla STN 33 0300 ¢l. 4.1.2.

Kablové koncovky 110kV v existujlicej rozvodni TO1, akéble na kablovych
mostoch budt umiestnené v prostredi vonkaj$om podl'a STN 33 0300 ¢l. 4.1.1.

V kéablovych kanaloch je prostredie vihké podPa STN 33 0300 ¢1. 3.2.3.

Rozvadzade 220VDC a zaisteného napitia, usmerfiovale, UPS, akumléatorové
batérie, pristroje pre doplnenie rozvodni T40, T46 st vnutorného vyhotovenia pre
stacionarne pouZitie, pred vplyvom podasia st chranené umiestnenim do budov so
zabezpedenym temperovanim jednotlivych miestnosti.

Kable vn a vvn st vhodné pre pouZitie vo vonkajSom prostredi.

Technologické zariadenie neméa vplyv na prostredie v miestach elektricke;
indtalacie. Budovy arozvodne, kde budd umiestnené nové zariadenia majt niZsi

stupeti pristupnosti.
Ing%v Richman

predseda komisie



TO1. kiblové StanoviSte Rozvodne
Vonkajsie vplyvy ost transformatorov | T02,T40,T46, | Kablové kanaly
y 110/6,3kV | T80,T81
AA AA8 AA8 AAS | AN
Teplota okolia e Had
Atmosferické podmienky ABS ABT7 : ABS ‘ABS5:
AC BT ST N o
NadmorSké V)”éka AC] AC] AC] Acflf&
AD
Vyskyt vody AD2 AD2 AD1 AD2
Al AE4 AE4 AE1 AE4
Vyskyt cudzich telies
AF ;
Vyskyt korozivnych alebo AF2 AF2 AF1 AF2
znedistujucich latok
AG AG1 | AG1 AG1 AGl
Mechanické namdahanie - narazy
AH
Mechanické namahanie — vibrécie AHI AHI AHI AH1
AK
Vyskyt rastlin alebo plesni AKl AR1 AKI AKI
AL
Vyskyt Zivodichov AL AL ALI ALI
AM
Elektromagnetické, elektrostatické alebo AM3 AM3 AM3 AMI1
ionizujuce pdsobenie
AN
NP AN3 AN1 AN1 ANI1
Slne¢né Ziarenie
AP . AP1 AP1 AP1 AP
Seizmické G¢inky
AQ
Burkova Cinnost’ AQ3 AQ3 AQI AQl
AR
Pohyb vzduchu AR1 ARI ARI ARI
AS
Vietor AS3 AS3 - -
BA
Schopnost 0sdb BAS BAS BAS BAS
BC
Kontakt 0s6b s potencidlom zeme BC3 BC3 BC2 BC2
BD
Podmienky Uniku v pripade BDI1 BD1 BD1 BDI1
nebezpelenstva
BE
Povaha spracovévanych a skladovanych BE1 BE1 BE1 BE1
latok
CA
Konstrukéné materialy CAl CAl CAl CAl
CB
Konstrukcia budovy CBI CBI CBI CBI




) ) ) TO1. kéiblové Stanoviste Rozvodne
Klasifikacia podmienok prostredia T ost transformatoro | T02,T40,T46, | Kablové kanaly
y v 110/6,3kV__| T80,T81
(1-9)
Pouzitie vyrobku 4 4 3 3
X,B,C,S,M)
Povaha (druh) podmienok K K K K
(1,2,3)
Stupeil pristupnosti 3 3 3 3
Vysledn4 trieda podmienok prostredia 4K3 4K3 3K3 3K3
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VOLTAGE SYSTEM ELECTRICAL SHOCK PROTECTION
LIVE PARTS EXPOSED CONDUCTIVE PARTS
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STN 33 3201 STN 33 3201
2/PE DC 220V/IT PROTECTION BY MEANS OF INSULATION AUTOMATIC DISCONNECTION OF POWER SUPPLY
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1. VSEOBECNE UDAJE.

1.1 Predmet a rozsah projektu

Predmetom projektu je kompletné vyzbrojenie kobky €.12, sekcia ¢.2 rozvodne VN - 6kV, funk&né
oznacenej T40, ktora bude sluzit' ako nidzovy privod novej rozvodne T80 — privod do skrine &.08.

1.2 Pouzité podklady

Pre vypracovanie projektu boli pouZité nasledovné podklady:

- rokovanie s prevadzkovatel'om a obhliadka skutoéného stavu rozvodne
dokumenticia skuto¢ného vyhotovenia dotknutych elektrickych zariadeni technolo gickej dasti
v rozvodni T40
ponuky a technické podklady vyrobcov el. pristrojov a zariadeni
prislusné technické normy

1.3 Stvisiace normy a predpisy
Projekt bol vypracovany v zmysle vetkych t. &. platnych noriem a predpisov, ktoré sa vztahuju na
navrhované zariadenia:

STN 33 2000-3 Elektrické instalacie budov. Stanovenie zékladnych podmienok.

STN 33 0300 Druhy prostredi pre elektrické zariadenia.

STN 33 0330 Stupne ochrén krytim.

STN 33 3051 Ochrany elektrickych strojov a rozvodnych zariaden.
STN 333201 Elektrické intalécie so striedavym napétim nad 1kV

STN 33 3210 Rozvodné zariadenia. Spoloéné ustanovenia.

STN 33 3220 Spolo¢né ustanovenia pre elektrické stanice,

STN 33 3231 Rozvodne trojfazové pre napitie do 52 kV.

STN 33 2000-4-41  Elektrické instalacie budov. Zaistenie bezpe¢nosti. Ochrana pred
Urazom elektrickym pradom.

STN 33 2000-4-43  Elektrotechnické predpisy. Elektrické zariadenia. Bezpeénost'.
Ochrana proti nadpriidom.

STN 33 2000-4-46  Elektrotechnické predpisy. Elektrické zariadenia. Bezpeénost'.
Odpojovanie a spinanie.

STN 33 2000-4-471  Elektrotechnické predpisy. Elektrické zariadenia. Bezpeénost'.
PouZitie ochrannych opatreni pre zaistenie bezpe&nosti. Vieobecne.
Opatrenia k zaisteniu ochrany pred trazom elektrickym pridom

STN 33 2000-4-473  Elektrotechnické predpisy. Elektrické zariadenia. Bezpeénost'.
PouZitie ochrannych opatreni pre zaistenie bezpe&nosti. Opatrenia proti
nadprudom.

STNIEC 611140  Ochrana pred Grazom elektrickym pradom. Spolo¢né hl'adiskd pre inStalaciu
a zariadenia.

STN 33 2000-5-54  Elektrické instalacie budov. Vyber a stavba elektrickych zariadeni.
Uzemilovacie stustavy a ochranné vodice.

STN 34 1050 Predpisy pre pokladku silovych elektrickych vedeni.
STN 34 1610 Elektricky silnopridovy rozvod v priemyselnych prevadzkach.
STN 34 3100 Bezpe&nostné predpisy pre obsluhu a pracu na elektrickych zariadeniach
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STN 38 2156 Kabelové kandly, $achty, mosty a priestory

1.4 Napit'ové sistavy

o 3~6kV,50 Hz/IT - ststava s izolovanym neutralnym bodom, s kompenzaciou zemného

kapacitného pradu — menovité napitie rozvodne
e 3NPE~50Hz,100V/TN — ststava s vyvedenym strednym vodidom — ochrany, meranie
e INPE ~ 50 Hz, 230V/TN-S - napitie pre pohon vypinaca

e 2/PE DC 220V/IT - izolovan4 ststava s kontrolou izola¢ného stavu — ovladacie, signalizagné

poruchové napétie

e 2/M/PE DC 48V/FELV - izolovani stistava s kontrolou izolaéného stavu — ovladacie,

signalizaéné, poruchové napitie
1.5 Prostredie
Zariadenia kablového st navrhnuté pre zakladné prostredie v zmysle STN 33 0300 ¢1. 3.1.1 .

1.6 Ochrana pred \irazom elektrickym pridom

Pre napétia nad 1kV ochrana je riefend v zmysle STN 33 3201 nasledovne:

- 3~6kV,50 Hz/IT s izolovanym neutralnym bodom, s kompenzaciou zemného kapacitného pradu
tlmivkou ladenou automaticky

- Zivé Casti: ¢lanok 7.1.2, ochrana krytmi, ochrana zébranami, ochrana umiestnenim mimo dosahu

- neZivé Casti: ¢lanok 9.2.4.2, splnend podmienka C1
Pre napiitia do 1kV ochrana je rieSena v zmysle STN 33 2000-4-41 nasledovne:
- INPE~50Hz,100V/TN - sustava s vyvedenym strednym vodi¢om
- Zivé Casti: ochrana izolovanim Zivych &asti
ochrana krytmi
ochrana zabranami
- neZivé €asti: ochrana samo¢innym odpojenim napajania
- INPE ~ 50 Hz, 230 V/TN-S - Zivé Casti:  ochrana izolovanim
ochrana krytmi

J - neZivé Casti: ochrana samo¢innym odpojenim napéjania

- 2/PE DC 220V/IT - izolovan4 sustava s kontrolou izolaéného stavu
- Zivé Casti: ochrana krytmi
ochrana izolovanim
- neZivé Casti: ochrana samo¢innym odpojenim napéjania

-—2/M/PE DC 48V/FELY izolovana sustava s kontrolou izolaéného stavu
- Zivé Casti: ochrana krytmi
ochrana izolovanim
- neZivé Casti: ochrana samod¢innym odpojenim napéjania

1.7 Skratové pomery rozvodne T40

Pociatoény skratovy prud Ik“=48,1kA

Spi¢kovy skratovy prad ip =108,8kA

Ekvivalentny prid (1s) Ike = 48,6kA

Navrhované pristrojové vybavenie rozvodne T40 je dimenzované na :
- kratkodoby vydrzny prid [th=50kA (3sec)
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- dynamicky prad Idyn=125kA

1.8 Funk¢né znadenie el. zariadenia
Je uvedené v Casti 7 tejto technickej spravy.,

1.9 Odborn4 sposobilost’ spracovatela projekt
Projektovi dokumentaciu spracovali pracovnici s odbornou spdsobilostou v zmysle vyhlasky UBP
SR €. 74/1996 Z. z. na Einnost’
- elektrotechnik Specialista - projektant elektrotechnickych zariadeni
¢. osvedCenia: 0068 IBA 1999 EZP A B E1.0

1.10  Zaradenie zariadenia v zmysle vyhlasky &. 718/2002 Z.z.

Elektrické zariadenie, ktoré je predmetom tohto projektu je skupiny ,A“ vzmysle vyhlasky
MPSVaR SR ¢.718/2002 Z.z, priloha &.1 &ast II1.

2 TECHNICKE UDAJE
2.1 Sucasny stav

Jestvujtca rozvodiia VN — T40 — 6kV je kobkového vyhotovenia s krytim IP00. Je riefend s
dvoma systémami hlavnych pripojnic, privody a vyvody st kdblami z kablového priestoru pod rozvodiiou.
Menovity prad hlavnych pripojnic je 4000A, menovity kratkodoby vydrzny prid je SOKA (3sec),
menovity dynamicky prud je 125kA. Ovladanie rozvodne je miestne z ovladacich skrifi kobiek alebo
z centralneho velina T70. Vyvod kobky €.12 je v siasnosti rezerva. Initalované pristroje st dimenzované
na 2000A, vyvod bol pdvodne uréeny na napéjanie rozvodne T46 — skrifia &.36.

2.2 Navrhovany stav

2.2.1 Pristrojové vybavenie

V rozvodni T40 - 6kV budi podas rekonstrukcie vymenené tieto pristroje:

- vykonovy vypinadé typu VD4 M12 12, vyrobca ABB EJF

- pripojnicové odpojovade s elektrickym pohonom typu QAK, vyrobca IVEP Brno

- vyvodovy odpojovaé s elektrickym pohonom typu QAKZ, vyrobca IVEP Brno

- pristrojové transformatory prudu typ BB103, 4000/5/5A, 60/60V A, 0,5/5P10, vyrobca
ABB EJF

- pristrojové transformatory napitia typ TIC4, 6000/3//100 /N/3//100/3 V, vyrobca ABB EJF

- ovladacia skrifia s poZadovanym pristrojovym vybavenim v&. vyvodového terminilu REF545, pre
elektrické ovladanie spinacich pristrojov 6kV

V novej ovlddacej skrini budu instalované pristroje pre ovladanie, signalizaciu, ochrany a meranie.
Vyvod bude ovladany z miesta prvkami terminalu REF alebo dial’kovo z riadiaceho velina T70. Ochranu
proti nadpridu bude zabezpecovat’ digitalny terminal REF 545, ktory zaroveri bude vyhodnocovat’
ovladacie a blokovacie povely. Ako porovnavacia ochrana bude instalované digitalna ochrana 7SD60.
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Meranie bude zrealizované nepriamym spdsobom z novoingtalovanych pristrojovych
transformétorov pridu a napdtia trojfazovym elektromerom ¢innej elektrickej prace v $tvorvodidovom
zapojeni.

2.2.3 Kon$trukéné rieSenie rozvodne

Kobky rozvodne st vytvorené z ocelovych zvarovanych rimov medzistien a oddelovacich stien,
ktoré st vyplnené ohfiovzdornym materidlom. Medzisteny su vodorovne pospdjané a vystuZené nosnymi
ocel'ovymi prie¢kami pre pristroje a podperné izolatory.

V ramci opravy budt upravené zékrytové dvere kobky pre novy vykonovy vypinag, prispdsobené priecky
pre nové pristroje a pasové vedenia a budti doplnené nové nosné konstrukcie, ktorych potreba vyplyva z
navrhnutého rie$enia.

Nové ocel'ové konstrukcie budi opatrené natermi farebne prispdsobené existujiicemu stavu.

2.2.4 Pomocné obvody
a.) Ovladanie

Vykonovy vypina¢ bude vybaveny pohonom, vyuZivajticim energiu natiahnutych pruZin. Menovité
napétie pohonu je 220V DC. Napitie pre ovlddacie cievky ZAP. VYP. je 220V DC. Odpojovace budu
vybavené elektromotorovym pohonom. Menovité napétie pohonu je 220V DC, napétie ovladacich cievok
ZAP. VYP je 220V DC. Ovladanie vykonového vypina¢a a odpojovadov odboc¢ky bude z vyvodového
termindlu REF 545. Blokovanie spinacich pristrojov proti nespravnej manipulécii je realizované
softwarovo vo vyvodovom termindly REF 545.
b.) Signalizacia

Signalizicia stavov spinacich pristrojov miestna a do RIS-u bude zabezpecena
prostrednictvom terminalu REF 545.
c.) Elektrické ochrany

- Elektrické ochrany st implementované do vyvodového terminalu REF 545. Ako porovnavacia ochrana
‘bude indtalovan4 digitalna ochrana 7SD60.

2.2.5 K4blové prepojenia

Sucast'ou tohto projektu si kablové prepojenia :

kéablové prepojenie pomocnych obvodov ovladania , blokovania, signalizacie a merania v ramci
kobky 6kV. Tieto prepojenia budi realizované celoplastovymi tienenymi kablami CYKY

Ostatné kablové prepojenia nie st su¢astou tohto projektu.

2.2.6 Uzemnenie

Na jestvujucu uzemilovaciu siet’ treba pripojit’ nové pristroje. OcePovii konstrukciu kobiek je mozné
pouZit’ ako zemnu pripojnicu. Uzemnenie pristrojov a OK je navrhnuté z pasového vodi¢a FeZn 30x4.
Pre vypodet uvaZovany pri tecuci do zeme Ie=110,2A (STN 333201). Nové uzemnenie bude suéastou
celkovej uzemilovacej ststavy, je splnend podmienka C podla &l. 9.2.4.2. STN 333201,

Spoje uzemiovacich vodi¢ov urobit” skrutkovanim alebo zvarovanim. Uzemilovaci vodié je nutné
oznacit’ v zmysle STN EN 60446. Uzemnenie mus{ vyhovovat’ poZiadavkam normy STN 33 3201, STN
33 2000-5-54.
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3. DEMONTAZ

V rdmci opravy treba zdemontovat’ jestvujuce pristroje VN v kobke ¢.12, pristrojova naplii
ovladacich skrini (svorky, relé, istie, dratovanie, tlakovzdusné ventily Blokor). Demontované el.
zariadenie, pristroje a material uloZia pracovnici vykondvajici demontaZ v priestore aredlu T40 na miesto,
ktoré ur¢i prevadzkovatel’.

4. BEZPECNOST A OCHRANA ZDRAVIA PRI USKUTOCNOVANI OPRAVY
El zariadenia v kobke musia byt pocas uskuto¢iiovania opravy v beznapét'ovom stave a pracovisko

musi byt’ z elektrického hladiska zaistené. Pri demontaZnych a montaZznych pracach je nutné dodrZiavat’
vSeobecné bezpednostné predpisy platné v energetike a to hlavne :

- STN 34 3100 + STN 34 3110 Bezpeénostné predpisy

- STN 33 2000-4-41 Ochrana pred Grazom elektrickym pradom.

- Vyhlaska &. 59/82 Zb. Slovenského tradu bezpeénosti prace o zdkladnych poZiadavkach na
zaistenie bezpecnosti prace a technickych zariadeni.

- Vyhlaska ¢&. 218/2002 Z.z. o odbornej spdsobilosti pracovnikov.

Pred zadatim prac musia byt’ vietci zidastneni pracovnici oboznameni s uvedenymi bezpeénostnymi
predpismi, so zdsadami technologického postupu a so zdsadami bezpecnosti a ochrany zdravia pri préci.
Dalej musia byt oboznameni s pracoviskom, pristupovymi a inikovymi cestami, musia byt pouéeni o
zvla$tnej povahe a stave zariadenia, v blizkosti ktoré¢ho budud prace vykondvané. V celom priestore
transformovne T40 musia byt vyznacené priestory, do ktorych nesmu pracovnici vykondvajici opravu
vstupovat’ Vetci pracovnici musia byt’ vybaveni osobnymi ochrannymi prostriedkami, a to najmé
pracovnymi rukavicami pre manipulaciu s materidlom a ochrannou prilbou.

Pri vykonavan{ prac st pracovnici povinni dodrziavat’ zasady technologického postupu a zasady
bezpe€nosti a ochrany zdravia pri praci.

Unikové cesty musia byt vyznadené.

5. PREDKOMPLEXNE A KOMPLEXNE VYSKUSANIE

51  Utelom vyskiasania je :
- Overenie spravnosti a komplexnosti dodavok, montadZe, prevadzkyschopnost’ el. zariadenia a
vzdjomna suéinnost’ s ostatnymi prevadzkovymi sibormi.
- Vytvorenie predpokladov pre odovzdanie a prevzatie dotknutych zariadeni a ich uvedenie do
skuSobnej prevadzky.
Skasky budi vykonané v siilade s STN 33 3210 - ¢l. 6.1 + 6.4. Stcast’'ou skiSok st poziadavky na
bezpeénost’ a ochranu zdravia so zretel'om na vyhradené technické zariadenia.

)

52  Predkomplexné vyskiSanie
Zahriiuje stibor skuSok, merani, nastaveni, preverenie strojov, suéinnost’ funkénych celkov a d’alSich
ukonov, ktoré je potrebné vykonat’, aby bolo el. zariadenie schopné komplexného vyskuSania.
Vychodiskové predpoklady na vykonanie predkomplexného vyskiSania su :
- ukonéend montaz
- ukonéené individudlne skusky
- vystavend revizna sprava

K dispozicii musi byt
- dokumentécia pre realizaciu opravend podl'a skutoéného vyhotovenia
- sprievodna dokumentécia jednotlivych vyrobkov a ndvody na obsluhu
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Zhotovitel' vyzve obstardvatel’a na Gicast’ pri skuskach 14 dni pred zah4jenim skagok.
Obstaravatel je povinny zhotovitel'ovi na jeho poZiadanie poskytnut’ :
- pracovnikov prevadzky s prislu$nou kvalifikdciou
- prevaddzkové hmoty a material
- el. energiu
Pred zah4jenim skuSok je nutné stanovit’ rozsah merani a skuSok jednotlivych el. zariaden.
O priebehu a vysledkoch predkomplexnych skiSok vystavi zhotovitel’ pisomné doklady.

5.3  Komplexné vyskusanie

Sthlas na zahdjenie komplexného vyskidSania dé preberacia komisia (zloZen4 zo zastupcov
obstaravatel’a a zhotovitel'a) po overeni, Ze el. zariadenie je moZné pripojit’ na menovité napitie.

K terminu komplexného vyskiSania musi byt zabezpedené:

- ukonéené montazne prace

- Uspedne ukoncené individualne skusky a predkomplexné vyskii$anie

Zhotovitel' k tomuto terminu musi mat’ k dispozicii prisluiné doklady v zmysle hospodéarskeho
zékonnika a ndleZitosti, vyplyvajice z dodavatel'sko-odberatel'skych vztahov.
Komplexnym vyskuSanim preukéze zhotovitel’ kvalitu a schopnost’ el. zariadenia na uvedenie do
prevadzky.

Zhotovitel’ spolu s obstardvatel'om budi viest’ podrobné technické zdznamy o priebehu sktiok a
vypracuji zapis s celkovym vyhodnotenim, ktory bude sti¢astou preberacieho protokolu.

6. BEZPECNOSTNE OPATRENIA POCAS PREVADZKY
Pre zaistenie bezpeénosti pri praci na el. zariadeniach su urobené tieto opatrenia :
- do priestorov elektrotechnologickych zariadeni bude mat’ pristup len vySkoleny personal
- na rozvodnom zariadeni a na vstupoch do priestorov musia byt umiestnené bezpe&nostné
tabul’ky v zmysle STN 34 03510
- prevadzka transformovne je vybavena ochrannymi a pracovnymi pomdckami v zmysle STN 34
2000-4-41, STN 38 1981.
Prevadzka zariadenia je Cistd, nezneCistuje ovzdusie a nevplyva $kodlivo na Pudsky organizmus.
1 Z protipoZiarnych dovodov budi kable uloZené v zmysle STN 34 1050, STN 38 2156. V kablovych
kanaloch budt opravené jestvujlce protipoZiarne priechradky, ktoré sa poskodia pogas rekonstrukcie.

7. SYSTEM ZNACENIA
A. Znacenie pristrojov

QM1 - vykonovy vypinaé¢

Q1,Q2, - pripojnicové odpojovade

Q3 - vyvodovy odpojovaé

Q4 - uzemiovad

TAl - pristrojovy transformator prudu
TV1 - pristrojovy transformator napétia
FA - isti¢

SA - prepinad

SB ) tlac¢idlovy ovladac

KA - pomocné relé

KM - stykaé

B. Znadenie funkeii
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f1Q... - vypnutie prislusného spinacieho pristroja
2Q... - zapnutie prislu§ného spinacieho pristroja
3Q... - signalizacia vypnutého stavu prislu§ného spinacieho pristroja
f4Q... - signalizacia zapnutého stavu prislu§ného spinacieho pristroja
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TECHNICAL REPORT

1. GENERAL DATA.

1.1 Subject and scope of the project

The scope of this project is completion of chamber No. 12, section No. 2 of the high voltage
substation — 6kV. This substation is labelled as T40 and will serve as an emergency inlet of the new
substation T80 cubicle No. 08.

1.2 Used documents

The following documents were used for preparation of this project:

- Negotiation with operator and inspection of the current state of the substation
- Documentation of the current state of particular electrical equipment of technological part of the

substation T40

- Offers and technical documentation provided by manufacturers of electrical instruments and

equipment.

Technical standards

1.3 Related standards

This project was prepared in accordance with all valid standards related to quoted equipment:

STN 33 2000-3

STN 33 0300
STN 33 0330
STN 33 3051
STN 33 3201
STN 33 3210
STN 33 3220
STN 33 3231

Electrical installation of buildings. Determination of basic
conditions.

Types of environments of electrical equipment.

Degrees of protection.

Protection of electrical instruments and distribution equipment.
Power installations exceeding 1kV a.c.

Distribution equipment. General prescriptions.

General prescriptions for electrical substations.

Three-phase substations for voltage up to 52 kV.

STN 33 2000-4-41  Electrical installations of buildings. Providing safety. Protection

against injuries by electric current.

STN 33 2000-4-43  Electrotechnical standards. Electrical equipment. Safety. Protection against

overcurrent.

STN 33 2000-4-46  Electrotechnical standards. Electrical equipment. Safety. Breaking and

making.

STN 33 2000-4-471 Electrotechnical standards. Electrical equipment. Safety.

Application of safety measures. General. Protection against injury by
electrical current.

STN 33 2000-4-473  Electrotechnical standards. Electrical equipment. Safety.

Application of safety measures. Protection against overcurrent.

STNIEC 611140 Protection against injury by el. current. Common regulations for installation

and equipment.
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STN 34 1050
STN 33 2000-5-54  Electrotechincal installations of buildings. Selection and installation of
electrical equipment. Earthing systems and protection cables.

STN 34 1610 Electrical HV distribution lines in industrial operation sites.
STN 34 3100 Safety standards for operation of electrical equipment.
STN 38 2156 Cable channels, shafts, bridges and fields.

1.4 Voltage systems
e 3~6KkV,50 Hz/IT — system with insulated zero point — rated voltage of substation

e 3NPE~50Hz,100V/TN - system with out lead middle conductor — protection and

measurements.
e 1NPE ~50 Hz,230V/TN-S

e 2/PE DC 220V/T - insulated system with control of insulation state — control, signalisation,

disturbance voltage

e 2/M/PE DC 48V/FELV - insulated system with control of insulation state — control,

signalisation, disturbance voltage

1.5 Environment
The environment is according the STN 33 0300 paragraph 3.1.1.

1.6 Protection against injury by electrical current

Protection for voltages exceeeding 1kV is planned according Slovak Technical Standard STN 33 3201 in

following way:

- 3~6kV,50 HZ/IT — system with insulated zero point
- in normal operation: acc. paragraph 7.1.2 by means of covers, by means of
barriers, placement out of the reach
- by disturbance: acc. paragraph 9.2.4.2

- Protection for voltages not exceeeding 1kV is planned according Slovak Technical Standard
STN 33 2000-4-41 in following way:
- ANPE~50Hz,100V/TN - system with out lead middle conductor
- in normal operation: protection by means of insulation
by means of covers.
by means of restraints
- by disturbance: automatic disconnection of power supply
- INPE ~50 Hz,230V/TN-S - in normal operation: protection by means of insulation
by means of covers.
by means of restraints
- by disturbance: automatic disconnection of power supply
- 2/PE DC 220V/IT - insulated system with control of state of insulation
- in normal operation: by means of covers
by means of insulation
automatic disconnection of power supply

- 2/M/PE DC 48V/FELYV - insulated system with control of the state of insulation
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- in normal operation: by means of covers
by means of insulation
- by disturbance: automatic disconnection of power supply

1.7 Short-circuit ratios of substation T40
Initial short-circuit current Tk“=48,1kA

Peak short-circuit current ip =108,8kA
Ike = 48,6kA
Ikm = 125kA

1.8 Functional labelling of electrical equipment
Labelling is described in the part 7 of this technical report.

1.9 Expert qualification of project supplier
The documentation was prepared by experts qualified to work acc. to §24, Law 718/2002 as:
- electrotechnical specialist — designer of electrotechnical equipment. The licence No. 0068 IBA
1999 EZP A,BEL0

1.10 Equipment according to law No. 718/2002
Electrical equipment of this project belongs to the group A described in Law No. 718/2002, annex
No. 1 part 1II.

2 TECHNICAL DATA
2.1 Current state

Existing HV substation — T40 — 6kV is a chamber type of substation with IPOO protection. The
substation is based on two systems of main busbars, cable inlets and outlets from cable area under the
substation. Rated current of main busbars is 4000A, rated short-time withstand current 50kA, rated
dynamic current 125kA. The substation is locally controlled from control boxes of chamber or directly
form central control point T70. Outlet of the chamber No. 12 is at the moment functioning as reserve
outlet. All the installed equipment is dimensioned for 2000A, the outlet was originally determined for
feeding of the substation T46- box. No. 36.

2.2 Proposed state

2.2.1 Equipment

The following equipment of substation T40 will be exchanged during the reconstruction:

- power circuit-breaker, type VD4 M12 12, producer ABB EJF

- busbar disconnectors with motor drive type QAK, producer IVEP Brno

- outlet disconnector with motor drive type QAKZ, producer IVEP Brno

- instrument current transformers type BB103, 4000/5/5A, 60/60V A, 0,5/5P10, producer
ABB EJF

- instrument voltage transformers type TJC4, 6000/4/3//100 /N3//100/3 V, producer ABB EJF
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~ - control box with required equipment including outlet terminal REF545, for electrical control of
switching equipment 6kV

New control box will include equipment for control, signalisation, protection and measurement. The
outlet will be controlled locally by internal REF or by remote-control from T70. Protection against
overcurrent will be provided by digital terminal REF 545,which will also evaluate the control and
blocking commands. The digital protection 7SD60 will be used as comparison protection.

Measurement will be provided indirectly by new instrument current and voltage transformers by three-
phase electrometer of el.work in four-conductor connection.

2.2.3 Construction of substation

The chambers of substation are made of steel frames and refractory walls. Dividing walls are
connected and reinforced by steel supports for equipment and support insulators.
During the reconstruction it is necessary to adapt the doors of the chamber of power circuit-breaker will,
section walls for new equipment and band lines as well as to add new supports required by proposed
solution,
New steel construction will be painted in similar colours as existing construction.

2.2.4 Auxiliary circuits

a.) Control
The power circuit-breaker will be equipped with spring motor drive. The rated voltage of motor drive is
220V DC. Voltage of control coil ON /OFF is 220V DC. Disconnectors will be equipped with motor
drive. Rated voltage of motor drive is 220V DC, voltage of control coils ON / OFF is 220V DC. The
power circuit-breaker and disconnector will be controlled by outlet terminal REF 545, The blocking of
switching equipment (in case of wrong manipulation) will be done by software in terminal REF 545.
b.) Signalisation
Signalisation of switching states of switching equipment will be done locally and signalisation to control
system will be provided by terminal REF 545.
c.) Electrical protection

Electrical protections are implemented in outlet terminal REF 545. Digital protection 7SD60 will be used
as comparison protection.

2.2.5 Cable connections

Cable connections included in this project:

Cable connections of auxiliary control, blocking, signalisation and measuring circuits in chamber
6 kV. These connections will be made of plastic shielded cables CYKY.

Remaining cable connections are not included in this project.

2.2.6 Earthing

According to standard STN 33 2000-4-41 for common earthing system of HV and LV buildings of
substations: the total resistance of earthing conductors PEN of all outlet lines of transformer station T40
must be lower than 0,453CQ.

The new equipment must be connected to the existing earthing system. The steel construction of
chambers can be used as earthing busbar. Earthing of equipment will be provided by band conductor -
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FeZn 30x4. Connections of earthing conductors will be bolted or welded. Earthing conductor must be
labelled according to standard STN 33 0165. Earthing must fulfil the requirements of standard STN 33
3225, STN 33 2000-5-54.

3. DEMOUNTING WORKS

As a part of reconstruction it is necessary to demount the existing HV equipment of chamber No. 12
as well as equipment of the control boxes (terminals, relays, breakers, air-pressure vents Blokor).
Demounted el. equipment, instruments and material will be stored in the area of T40 — in the location
determined by the operator.

4. SAFETY AND HEALTH PROTECTION AT RECONSTRUCTION
Electrical equipment in the chamber will be during reconstruction put out of operation and the whole
working area must be secured. During demounting and mounting it is inevitable to work according the
general safety standards especially:
- STN 34 3100 + STN 34 3110 Safety standards
- STN 33 2000-4-41 Protection against injury caused by electrical current.
- Law No. 59/82 issued by Slovak office of safety at work about basic requirements necessary in
order to keep safety of work and technical equipment.
- Law No. 218/2002 about expertise of personnel.
Before starting of works, whole personnel must be informed about stated safety standards and
prescriptions, technological procedures and about safety standards and health protection at work.
Furthermore, they must be informed about entrance and escape ways, state and features of equipment,
where the works will be carried out. Places where the personnel cannot enter must be clearly marked in
the whole area of substation T40. Whole personnel must be equipped by protection aids, especially by
protection gloves for manipulation with material and crash helmet.
Personnel must keep the technological requirements as well as safety and health protection standards.
Escape ways must be clearly marked.

5. PRE-COMPLEX AND COMPLEX TESTING

5.1  The purpose of testing:
- Checking the correctness and complexity of deliveries, mounting, operation of electrical
equipment and co-operation with other operation parts.
- Completing the requirements for putting the repaired equipment into testing operation.

Testing will be done according to the standard STN 33 3210 - cl. 6.1 + 6.4. Testing includes requirements
for safety and health protection given for stated technical equipment.

52  Pre-complex testing

Pre-complex testing includes set of tests, measurements, adjustments, equipment testing, co-operation of
functional parts and other operations that must be carried out in order to prepare the equipment for
complex testing.
The initial conditions of pre-complex testing are:

- finished installation

- finished individual testing
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- report about expert inspection and testing
The following must be available:

- documentation for realisation updated acc. to real conditions.

- documentation about individual equipment and instruction manuals.
Supplier will ask the purchaser for co-operation 14 days before starting the tests.
Purchaser is obliged to supply the supplier with following:

- qualified operational personnel

- operational matter and material

- el. energy
Before test starting it is necessary to state the scope of measurements and testing of electrical equipment.
Supplier will prepare a written report about course and results of pre-complex testing.

5.3 Complex testing

Inspection commission composed of representatives of supplier and purchaser will check whether it is
possible to connect the equipment to rated voltage and afterwards will approve the start of complex
testing.

Before the start of complex testing the following must be finished:

- installation works

- individual tests and pre-complex testing

Before the start of complex testing supplier must prepare all the documents necessary in supplier-
purchaser relation acc. to commercial law.

The complex testing proves that the equipment is ready for putting into operation.

Supplier and purchaser will keep detailed technical records about testing and will also prepare report with
overall evaluation, which will be included in acceptance report.

6. SAFETY REQUIREMENTS DURING OPERATION

The following requirements must be followed in order to keep the safety at work with el. equipment:

only the qualified personnel can enter the area of el. equipment

the safety signs acc. to STN 34 03510 will be at distribution equipment as well as at all entrances

the substation will be equipped with protection tools and aids acc. to STN 34 2000-4-41, STN 38 1981.
The operation site is clean, doesn’t pollute the environment and doesn’t negatively influence the human
organism.

In order to prevent the fire, the cable will be located in cable channels acc. to STN 34 1050, STN 38 2156.
The fireproof barriers in cable channels damaged during the reconstruction will be repaired.

7. LABELING SYSTEM
A. Labelling of equipment

QM1 - power circuit breaker

Q1,Q2, - busbar disconnectors
Q3 - outlet disconnector

Q4 - earthing switch

TA1 - instrument current transformer
TV1 - instrument voltage transformer
FA - breaker

SA - switch

SB - push button switch
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KA - auxiliary relay
KM - connector
B. Labelling of functions
f1Q... - breaking of the given switching instrument
2Q... - making of the given switching instrument
3Q... - signalisation of switched off state of the given switching instrument
4Q... - signalisation of switched on state of the given switching instrument
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Ce document, pro;

1 ks 1 Trojpdlovy vakuovy vykonovy vypinaé do vnitorného prostredia,
pre montaz do kobkovej rozvodne 6kV.
Z3akladné technické hodnoty vypinada:

Typ VD4M1240-50 G220P50
Menovité napétie 12kV
Menovity kmitoget 50 Hz

Menovité vydrzné napétie striedavé 28kV
Menovité vydrzné napétie pri atm. imp. 75kV

Menovity prud 4000 A
Menovity vypinaci prud 50 kA
Menovity zapinaci prad 125 kA
Napajacie napatie pohonu 220V DC
Ovladacie napatie vypinaéa 220V DC
Osova vzdialenost' pélov 275mm
\yrobca ABB EJF, a.s.
2 ks 1 Trojpolovy pripojnicovy odpojovaé do vnutorného prostredia, s elektro-

motorovym pohonom umiestnenym vpravo, pre montaz do kobkovej
rozvodne 6kV.
Zakladné technické hodnoty

Typ QAK12.4000.63.MP.3.11/FE-280
Menovité napéatie 12 kV

Menovity kmitocet 50 Hz

Menovity prad 4000 A

Menovity kratkodoby prud 1s 63 kKA

Menovity dynamicky prad 160 kA

Menovité vydrzné napatie striedavé 28kV
Menovité vydrzné napétie pri atm. imp. 75kV (medzi fazami a vodi zemi)
Menovité vydrzné napétie pri atm. imp. 85kV (v odpojovace] drahe)

Elektromotorovy pohon P-pravy
Napajacie napatie elektromotora 220V DC
Ovladacie napatie 220V DC
Vyrobca IVEP Brno
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ks 1 Trojpélovy pripojnicovy odpojovaé do vniitorného prostredia, s elektro-
motorovym pohonom umiestnenym vfavo, pre montaZz do kobkovej
rozvodne 6kV.
Zakladné technické hodnoty
Typ QAK12.4000.63.ML.3.11/FE-280
Menovité napétie 12 kV
Menovity kmito&et 50 Hz
Menovity prad 4000 A
Menovity kratkodoby prid 1s 63 kA
Menovity dynamicky prad 160 kA
Menovité vydrzné napatie striedavé 28kV
Menovité vydrZzné napatie pri atm. imp. 75kV (medzi fazami a voci zemi)
Menovité vydrzné napatie pri atm. imp. 85kV (v odpojovacej drahe)
Elektromotorovy pohon L-favy
Napajacie napatie elektromotora 220V DC
Ovladacie napétie 220V DC
\yrobca IVEP Brno

ks 1 Trojpélovy vyvodovy odpojovaé s uzemiiovaéom do vnutorného prostredia,

kobkovej rozvodne 6kV.

Zakladné technické hodnoty

Typ

Menovité napatie

Menovity kmitocet

Menovity prad

Menovity kratkodoby prud 1s
Menovity dynamicky prud

Menovité vydrZné napétie striedavé
Menovité vydrzné napatie pri atm. imp.
Menovité vydrzné napétie pri atm. imp.
Elektromotorovy pohon odpojovaca
Elektromotorovy pohon uzemfovacéa
Uzemnovacie noze dole

Napajacie napétie elektromotora
Ovladacie napétie

Vyrobca

s elektromotorovym pohonom odpojovaéa a uzemiiovaéa, pre montaz do

QAKZ12.4000.63.3.D.11.11/FE-280
25 kV

50 Hz

4000 A

63 kKA

160 kA

28kV

75kV (medzi fazami a voéi zemi)
85kV (v odpojovacej drahe)
L-favy

P-pravy

220V DC
220V DC
IVEP Brno
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5 ks 3 Pristrojovy transformator pridu priechodkovy, dvojjadrovy
do vnatorného prostredia pre montaz do kobky rozvodne 6kV.
Zakladné technické hodnoty pristrojového transformatora:

Typ BB 103
Najvyssie napétie sustavy 12kV
Skasobné napatie striedavé, 1min 28kV
Skusobné napétie impulzné 75kV
Menovity kmitocet 50 Hz
Prevod: 4000//5/5A
Vykon jadier; 60/60 VA
Trieda presnosti: 0,5/5P
Vyrobca: ABB EJF, a.s.
6 ks 3 Pristrojovy transformator napitia s poistkou, dvojjadrovy do vnatorného

prostredia pre montaz do kobky rozvodne 6kV.
Zakladné technické hodnoty pristrojového transformatora:

Typ TJC 4
Menovité napétie siete 6000V
Menovity kmitoéet 50 Hz
Skusobné napétie striedavé, 1min 20kV
Skusobné napétie impulzné 60kV
Prevod : 6000/+/3 //100/+/3 //100/3 V
Vykon jadier 50/100 VA
Trieda presnosti 0,5/6P
Vyrobca ABB EJF, a.s.
7 ks 1 Skladaci istiaci stuctovy transformator pridu prieviakovy do vnutorného

prostredia pre montaz do kobky rozvodne 6kV.

Zakladné technické hodnoty

Typ KOLA 06 D2
Izolaéné napétie 0,72kV
Kmitpéet 50Hz
Menovity prevod 100/1A
Vykon 2VA
Priemer otvoru pre kabel 180mm
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8 ks 1 Ovladacia skrina 0S12

ocelovoplechova ovladacia skrifa pre ovladanie spinacich pristrojov kobky ¢.12
rozvodne 6kV-T40, dvojdverova, rozmery skrine ($xvxh()=1530x2000x300mm.
Privody a vyvody kablové zdola azozadu skrine, farba $eda.

Oznaéenie skrine: VYVOD T80, farba pisma ierna, vyska pisma 40mm.

Napif ovladacej skrine:

1ks Monitorovacl terminal typ REF 545EM133AAAA, napéjacie napétie 220V DC,
vstupy 220V DC, montaz na dvere ovladacej skrine. Vyrobca-ABB

1ks Skusobna svorkovnica pre terminal REF typ RK 926315-AG. Vyrobca-ABB

1ks Communications cables obj. & 1MRS120 533 |

1ks Diferencialna ochrana 7SD6005-5E-A00-2DA0, montaz na dvere ovladacej skrine, ,
Vyrobca-SIEMENS |

1ks Suétovy transformator typ 4AM4930-6DB

7+2ks Dvojpolovy isti€, 220V DC, 2A, typ C32H-DC-2P-2A+20F. Vyrobca-Schneider

1ks Dvojpdlovy isti¢, 220V DC, 3A, typ C32H-DC-2P-3A+20F. Vyrobca-Schneider

4+2ks Dvojpdlovy istic, 220V DC, 5A, typ C32H-DC-2P-5A+20F. Vyrobca-Schneider

1ks Dvojpolovy isti€, 100V, 50Hz, 2A, typ C60N-2P-2A+20F. Vyrobca-Schneider

1+1ks Trojpolovy isti€, 100V, 50Hz, 2A, typ CB0N-3P-2A+20F. Vyrobca-Schneider

1ks Jednopdlovy isti€, 220V AC, 10A, typ C60L-1P-10A. Vyrobca-Schneider

1ks Pomocny kontakt OF, obj. &. 26924. Vyrobca-Schneider

8+2ks Trojpdlovy stykad 700DC-M22022

4+2ks Pomocné relé 700DC-M220248, 220V DC, 3z+1r

2+1ks Pomocné relé 700DC-M220Z2, 220V DC, 3z+1r

1ks Ovladacie tladidlo T6A, modré

1ks Ovladacie tladidlo T6D, ¢ierne so zamkom

2ks Spinacia jednotka 1/1, 220V DC, 6A

1ks Signalne svietidlo HIS-99Y/T Zité, 220V DC

1ks Prepina¢ S16JB 1110D

1ks Termostat KTO, 250V, 50Hz, 6A, 0+60°C (Schrack)

70m Vodi¢ CY 2,5mm?

70m Vodi¢ CY 1,5mm?

250ks Radova svorka UK4-N (Phoenix)

0,5m? ProtipoZiarne utesnenie ovladacej skrine
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9 ks 1 Trojfazovy elektromer pre meranie &innej elektr. prace typ ZDF410CT 442407-vyrobca
Landis+GYR, nepriame meranie, pripojeny na PTP -prevod 4000/5A a na PTN -
prevod 6000/+3//100/3 V.

10 ks 1 Prevodnik pridu typ Sineax | 552 4112A11, napajacie napatie 220 VDC, pripojeny na
PTP s prevodom 4000/5A, vstupny prud 5A, vystupny prid 4-20mA ,
trieda presnosti 0,5%

-
-

Montazny material:

ks 6 Vstupna priechodka typ J-131L 506531

ks 34 | Podperny izolator typ J25-75

ks 25 | Drziak pre pas Al 2x100/16mm typ 471 115
ks 6 Drziak pre pas Al 2x100/16mm typ 473 116
ks 3 Drziak pre pas Al 50/5mm typ 475 502

m 150 | Hlinfkovy pas Al 100/16mm

24 | Pruzna spojka typ PS50

m 15 | Hlinikovy pas Al 50/5mm

m 18 | Kabel CYKY 12Dx1,5

m 30 | Kabel CYKY 7Dx2,5

m 115 | Kébel CYKY 7Dx1,5 volne: 30m

Tt e e e e e e e ..
TSN RS
Fy
)

pevne: 85m
12 m 230 | Kabel CYKY 4Dx2,5 volne: 192m
pevne: 38m
A3 m 135 | Kabel CYKY 4Dx1,5 volne: 15m
pevne: 120m
14 m 50 | Kabel CYKY 3Bx2,5
15 m 130 | Kabel SYKFY 4x2x0,5 volne; 10m
pevne: 120m
16
A7 ks 20 | Ukon&enie kabla do prierezu 4x1,5mm?
.18 ks 22 Ukoné&enie kabla do prierezu 4x2,5mm?2
A9 ks 14 | Ukonéenie kabla do prierezu 7x2,5mm?2
.20 m 30 | Uzemiovaci pas FeZn 30x4mm
.21 ks 8 Svorka na konstrukciu SO2 pre upevnenie uzemtiov. vedenia
.22 kg 6 Email synteticky oranzovy
.23 kg 1 Email synteticky &ierny
.24 m 15 | Kablovy Ztab 100x50mm s vekom
.25 ks 9 Uzemtiovacia svorka Pfisterer typ 360401001
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1 pc 1 Three pole indoor vacuum circuit breaker

Technical data of circuit breaker:

Type VD4M1240-50 G220P50
Rated voltage 12kV
Rated frequency 50 Hz
Rated current 4000 A
Rated breaking current 50 kA
Rated making current 125 kA
Motor drive voltage 220V DC
Control voltage of circuit breaker 220V DC
Distance between the poles 275mm
Producer ABB EJF, as.
2 pc 1 Three pole indoor selector switch disconnector equipped with motor drive on
the right side

Technical data

Type QAK12.4000.63.MP.3.11/FE-280
Rated voltage 25 kV
Rated frequency 50 Hz
Rated current 4000 A
Rated short circuit current 1s 63 kA
Rated dynamic current 160 KA
Motor drive right
Motor drive voltage 220V DC
Control voltage 220V DC
Producer IVEP Brno
3 pc 1 Three pole indoor selector switch disconnector equipped with motor drive on
the left side

Technical data

Type QAK12.4000.63.ML.3.11/FE-280
Rated voltage 25 kV
Rated frequency 50 Hz
Rated current 4000 A
Rated short circuit current 1s 63 kA
Rated dynamic current 160 kA
Motor drive Left
Motor drive voltage 220V DC
Control voltage 220V DC
Producer IVEP Brno
Page
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Ce document,

Technical data

Type

Rated voltage

Rated frequency

Rated current

Rated short circuit current 1s
Rated dynamic current

Motor drive

Motor drive

Earthing switch - below
Motor drive voltage
Control voltage
Producer

Three pole indoor feeder disconnector with earthing switch,
With motor drive of disconnector and motor drive of earthing switch,

QAKZ12.4000.63.3.D.11.11/FE-280
25 kV

50 Hz

4000 A

63 kA

160 kA

left
Right

220V DC
220V DC
IVEP Brno

Page
3/6




84503 Champigny Cedex

!ﬁA'R UQUIDE | ass08 oemoiony oney | 90D Number:  50-3023-01 | Document Nbr
INGENIERIE (FRANCE) Name: KOSICE Ad - 741-514-Rev. 1

D 6,3kV SWITCHGEAR, SUBSTATION T40

This-dacument, wich is L'AIR LIQUIDE property, may contain
- confidential information and must not be copied, or
2d without the prior written consent of L'AIR LIQUIDE,

val
dis.

peut comporter des

fidentielles, et ne doit pas étre copié

Ce document, propriété de L'AIR LIQUIDE,
ou divulgué sans 'accord préalable de L'AIR LIQUIDE

informations importantes =t con

5 pcs 3 Bushing current transformer, 2-cores, indoor

Technical data: J

Type BB 103

Max. system voltage 12kV

Testing voltage, AC, 1min 28kV

Rated frequency 50 Hz

Ratio: , 4000//5/5A

Output: 60/60 VA

Accuracy class: 0,5/5P

Producer: ABB EJF, a.s.
6 pcs 3 Voltage transformer with fuse, 2 cores, indoor

Technical data:

Type TJC 4
Max. system voltage 6000V
Rated frequency 50 Hz
Ratio: 6000/ /3 //100/+/3 //100/3 V
Output: 50/100 VA
Accuracy class: 0,5/6P
Producer: ABB EJF, a.s.
7 pc 1 Indoor current transformer

Technical data;

Type KOLA 06 D2
Insulating voltage 0,72kV
Frequency 50Hz

Ratio 100/1A
Output 2VA
Diameter of cable opening 180mm
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8 pc 1 Control box 0S12

Steel control box for control of switches of CHAMBER No.12

Of substation 6kV-T40, double door, dimensions (wxhxd)=1530x2000x300mm.
Cable inlets and outlets from below and back , gray colour.

Box designation: Outlet T80, black fount , fount height 40mm.

Control box includes :
1pc Monitoring terminal type REF 545CM133AAAA, control voltage 220V DC,
inlets 220V DC, mounting on the door of control box. Producer ABB
1pc Testing terminal box for REF type RK 926315-AG. Producer ABB
1pc Communications cables order No.1MRS120 533
1pc Diferential protection 7SD6005-5E-A00-2DAD, mounting on the door of control box.
Producer SIEMENS
7pes Two pole breaker, 220V DC,2A,type C32H-DC-2P-2A+20F.Producer-Schneider
1pc Two pole breaker, 220V DC, 3A,type C32H-DC-2P-3A+20F. Producer -Schneider
4pc Two pole breaker, 220V DC, 5A type C32H-DC-2P-5A+20F. Producer -Schneider
1pc Two pole breaker, 100V, 50Hz, 2A, type C60N-2P-2A+20F. Producer -Schneider
1pc Three pole breaker,100V, 50Hz,2A, type C60N-3P-2A+20F. Producer -Schneider
1pc Two pole breaker, 100V DC, 10A, type C60L-2P-10A. Producer -Schneider
1pc Auxiliary contact OF, order No. 26924. Producer -Schneider
8pcs Three pole contactor 700DC-M22072
4pcs Auxiliary relay 700DC-M220248, 220V DC, 3z+1r
2pcs Auxiliary relay 700DC-M220Z2, 220V DC, 3z+1r
1pc Control button T6A, blue
1pc Control button T6D, black with lock
2pcs Swithing unit 1/1, 220V DC, 6A
1pc Signal lamp HIS-99Y/T yellow, 220V DC
1pc Switch S16JB 1110D
70m Contactor CY 2,5mm?2
70m Contactor CY 1,5mm?
250pcs Terminal UK4-N (Phoenix)
0,5m? Fire proof sealing of control box
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9 pc 1 Three-phase electrometer for measurement of el.work type ZDF410CT 442407,
Landis+GYR, Indirect measurement, conected to CT -ratio 4000/5A and to VT - ratio
6000/3//100/43 V.

10 pc 1 Current transducer type Sineax | 552 4112A11, voltage 100V,50Hz,connected to CT
4000/5A, input current 5A, output current 4-20mA | accuracy class 0,5%,
auxiliary voltage 220 VDC

11 Mounting material:

A pcs 6 Inlet bushing type J-131L 506531

2 pcs 34 | Support insulator type J25-75

3 pcs 3 Holder of conductor Al 2x100/16mm type 471 115

4 pcs 6 Holder of conductor Al 2x100/16mm type 473 116

5 pcs Holder of conductor Al 2x50/5mm type 475 502

.6 m 150 | Aluminium conductor Al 100/16mm

T pcs 24 | Expansion joint type PS50

.8 m 15 | Aluminium conductor Al 50/5mm

9 m 16 | Cable CYKY 12Dx1,5

10 m 30 | Cable CYKY 7Dx2,5

A1 m 115 | Cable CYKY 7Dx1,5 free: 30m

fix: 85m

A2 m 230 |Cable CYKY 4Dx2,5 free: 192m

fix: 38m

13 m 135 | Cable CYKY 4Dx1,5 free: 15m

fix; 120m

14 m 50 |Cable CYKY 3Bx2,5

A5 m 130 | Cable SYKFY 4x2x0,5

16

A7 pcs 20 Cable termination, up to cable diameter 4x1,5mm?

18 pcs 22 Cable termination, up to cable diameter 4x2,5mm?

A9 pcs 14 | Cable termination, up to cable diameter 7x2,5mm?

.20 m 30 | Earthing line FeZn 30x4mm

21 pcs 8 Construction clamp SO2 for fixation of earthing line

22 kg 6 Synthetic paint (orange)

.23 kg 1 Synthetic paint (black)

24 kg 15 | Cable channel with cover 100x50 mm

.25 pcs 9 Earthing clamp Pfisterer type 360401001
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Elekirovod
CABLE LIST Holding, a. s.
[PROJECT: KOSICE DOCUMENT No:
741-517
PART D 6,3kV switchgear, Substation T40 DATE: 04/2005
STRANA. 01/6
CABLE BEL
No. FROM [TERMINALl FUNCTION TO  [TERMINAL}  TYPE LENGHT (m REMARK
TOTAL
FEEDER No.12
WS 08601 R6-12 X1:9 EDX R6-14 X1 CYKY 3 P21
X1:11 EDZ X1 7Dx2,5
X1:19 EDX1 X1:
X1:21 EDZ1
WS 08602 R6-12 X1:10 EDX R6-8 X1 CYKY 3 P21
X1:12 EDZ X1 7Dx2,5
X1:20 EDX1 X1:
X1:22 EDZ1
WS 08603 R6-12 X1:13 EXA R6-14 X1 CYKY 3 P21
X1:15 EYA X1 7Dx2,5
X1:17 EZA X1:
X1:23 EXB X1:
X1:25 EYB X1:
X1:27 EZB X1:
WS 08604 R6-12 X1:14 EXA R6-8 X1: CYKY 3 P21
X1:16 EYA X1: 7Dx2,5
X1:18 EZA X1:
X1:24 EXB X1:
X1:26 EYB X1:
X1:28 EZB X1:
WS 08605 R6-12 X1:29 +220 R6-14 X1: CYKY 3 P21
X1:31 -220 X1 7Dx1,5
X1:33 +2.1 X1
X1:35 -2.1 X1:

This documentation is owned by Elektrovod Holding a.s., any part of documentation can’t be

reproduced or used without written allowance.

F 73018




Elekirovod
CABLE LIST Holding, a. s.
PROJECT KOSICE DOCUMENT No:
741-517
PART D 6,3kV switchgear, Substation T40 DATE: 04/2005
SIRANA. 026
CABLE BEL
No. FROM |TERMINALY FUNCTION TO  JrermiNnald~ TYPE LENGHT (m REMARK
TOTAL
WS 08606 R6-12 X1:30 +220 R6-8 X1 CYKY 3 5 P21
X1:32 220 X1: 7Dx1,5
X1:34 +2.1 X1
X1:36 2.1 X1:
WS 08607 R6-12 X1:37 +M R6-14 X1 CYKY 3 5 P21
X1:39 -M X1: 4Dx1,5
WS 08608 R6-12 X1:38 +M R6-8 X1: CYKY 3 7 P21
X140 -M X1: 4Dx1,5
WS 08609 R6-12 X1.45 f1Vv1 R6-14 X1: CYKY 3 5 P29
X1:47 f2v1 X1: 12Dx1,5
X1:.49 f1v2 X1:
X1:51 f2V2 X1:
X1:53 f1v3 X1
X1:55 f2v3 X1
X1:57 f1V4 X1
X1:59 fav4 X1:
X1:61 f1QM1 X1:
X1:63 f2QM1 X1
X1:65 +1.121 X1:
WS 08610 R6-12 X1:45 f1v1 R6-8 X1: CYKY 3 5 P29
X1.47 f2v1 X1 12Dx1,5
X1:49 f1v2 X1
X1:51 fav2 X1:
X1:53 fiv3 X1:
X1:55 f2v3 X1:
X1:57 fiv4 X1
X1:59 fov4 X1
X1:61 f1QM1 X1:
X1.63 f2QM1 X1
X1:65 +1.121 X1
WS 08611 R6-12 X1:99 +1 R6-14 X1 CYKY 3 5 P21
X1:98 3S8a X1: 7Dx1,5
X1:102 3AAe X1:
X1:103 3BBe X1
X1:104 +2.6 X1:

reproduced or used without written allowance.
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Elektrovod
CABLE LIST Holding, a. s.
PROJECT: KOSICE DOCUMENT No:
741-517
PART D 6,3kV switchgear, Substation T40 DATE. 04/2005
o [RANA. U3s/o
CABLE CABEL
No. FROM |TERMINAY FUNCTION TO  |TERMINALL  TYPE ~ LENGHT (m REMARK
TOTAL
WS 08612 R6-12 X1:100 +1 R6-8 X1: CYKY 4 3 7 P21
X1:101 3Sb X1 7Dx1,5
X1:106 3AAf X1:
X1:107 3BBf X1:
X1:105 +2.6 X1:
WS 08613 R6-12 X1:108 +2 R6-14 X1: CYKY 2 3 5 P21
X1:110 SSB X1 4Dx1,5
WS 08614 R6-12 X1:109 +2 R6-8 X1 CYKY 4 3 7 P21
X1:111 SSB X1: 4Dx1,5
WS 08615 R6-12 X2:1 fA1.A1 TA1 11 CYKY 4 4 P21
X2:3 fA1.A2 1l 4Dx2,5
X2:5 fA1.A3 11
X2:7 fA1.AN 1k
WS 08616 R6-12 X2:9 fA1.B1 TA1 2 CYKY 4 4 P21
X2:10 fA1.B2 2 4Dx2,5
X2:11 fA1.B3 21
X2:12 fA1.BN 2k
WS 08617 R6-12 X2:18 fTvV1.1 TV1 m CYKY 6 6 P21
X2:14 fTvi.2 m 4Dx2,5
X2:15 fTvV1.3 m
X2:16 fTVN ]
WS 08618 R6-12 X2:17 fV1D1 TV r CYKY 6 6 P21
X2:18 fVIDN s 4Dx2,5
WS 08619 R6-12 X2:21 fA2.A1 TA2 S1 CYKY 10 10 P21
X2:22 fA2.N S2 4Dx2,5
WS 08620 R6-12 X2:25 +M.QM QM1 S$1:42 CYKY 7 7 P21
X2:27 -M.QM §1:32 7Dx1,5
X2:29 2QMmt1 V3~
X2:30 -1 V3:~
X2:31 11QM1 V2:~
WS 08621 R6-12 X2:33 12QM1 QM1 V9~ CYKY 7 7 P21
X2:34 -1.10 VO~ 4Dx1,5

This documentation is owned by Elektrovod Holding a.s., any part of documentation can‘t be
reproduced or used without written allowance.
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Elektrovod
CABLE LIST Holding, a. s.
PROJECT: KOSICE DOCUMENT No:
741-517
PART D 6,3kV switchgear, Substation T40 DATE. 04/2005
S TRANATU4T6
CABLE CABEL
No. FROM |TERMINAL} FUNCTION TO TERMINAY  TYPE LENGHT (m REMARK
TOTAL
WS 08622 R6-12 X2:35 f1Q1 Q1 X:8 CYKY 8 8 P21
X2:36 f1Q1.1 X7 7Dx1,5
X2:37 2Q1 X:12
X2:38 f2Q1.1 X:11
WS 08623 R6-12 X2:42 f1Q2 Q2 X:8 CYKY 8 8 P21
X2:43 f1Q2.1 X7 7Dx1,5
X2:44 f2Q2 X:12
X2:45 f2Q2.1 X:11
WS 08624 R6-12 X2:49 f1Q3 Q3 X:8 CYKY 10 10 P21
X2:50 f1Q3.1 X7 7Dx1,5
X2:51 f2Q3 X:12
X2:52 f2Q3.1 X:11
WS 08625 R6-12 X2:56 f1Q4 Q4 X8 CYKY 10 10 P21
X2:57 f1Q4.1 X7 7Dx1,5
X2:58 f2Q4 X112
X2:59 f2Q4.1 X:11
WS 08626 R6-12 X2:39 +M.Q1 Q1 X:1 CYKY 8 8 P21
X2:40 -M.Q1 X:2 3Bx2,5
X2:41 X:3
WS 08627 R6-12 X2:46 +M.Q2 Q2 X1 CYKY 8 8 P21
X2:47 -M.Q2 X:2 3Bx2,5
X2:48 X:3
WS 08628 R6-12 X2:53 +M.Q3 Q3 X:1 CYKY 10 10 P21
X2:54 -M.Q3 X:2 3Bx2,5
X2:55 X:3
WS 08629 R6-12 X2:60 +M.Q4 Q4 X1 CYKY 10 10 P21
X2:61 -M.Q4 X2 3Bx2,5
X2:62 X:3

This documentation is owned by Elektrovod Holding a.s., any part of documentation can‘t be

reproduced or used without written allowance.
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Elekirovod
CABLE LIST Holding, a. s.
PROJECT: KOSICE DOCUMENT No:
741-517
PART D 6,3kV switchgear, Substation T40 DATE. 04/2005
o RANA: U5/6
CABLE CABEL
No. FROM JTERMINAL} FUNCTION TO TERMINAL TYPE LENGHT (m REMARK
TOTAL
WS 08630 R6-12 X2:76 +3 QM1 S4:54 CYKY 7 7 P21
X2:81 f3QM1 S4:41 4Dx1,5
X2:82 |  f4QM1 S4:53
WS 08631 | R6-12 | X277 +3 Q1 X:21 CYKY 8 8 P21
X2:83 f3Q1 X:20 4Dx1,5
X2:84 f4Q1 X:22
WS 08632 R6-12 X2:78 +3 Q2 X:21 CYKY 8 8 P21
X2:85 f3Q2 X:20 4Dx1,5
X2:86 f4Q2 X:22
WS 08633 | R6-12 | X2:79 +3 Q3 X:21 CYKY 10 10 P21
X2:87 f3Q3 X:20 4Dx1,5
X2:88 f4Q3 X:22
WS 08634 | R6-12 | X2:80 +3 Q4 X:21 CYKY 10 10 P21
X2:89 f3Q4 X:20 4Dx1,5
X2:90 f4Q4 X:22
WS 08635 R6-12 X2:91 +2.1 QM1 X7.2:16 CYKY 7 7 P21
X2:96 2.1 X7.2:12 |  4Dx1,5
X2:101 h3BN.23 X7.2:15
X2:102 h3BN.23 X7.2:11
WS 08636 R6-12 X2:92 +2.1 Q1 X:23 CYKY 8 8 P21
X2:97 -2.1 X:17 4Dx1,56
X2:104 h3BV1.23 X:24
WS 08637 | R6-12 | X293 +2.1 Q2 X:23 CYKY 8 8 P21
X2:98 -2.1 X:17 4Dx1,5
X2:106 | h3BV2.23 X:24
WS 08638 | R6-12 | X294 +2.1 Q3 X:23 CYKY 10 10 P21
X2:99 2.1 X:17 4Dx1,5
X2:108 | h3BV3.23 X:24
WS 08639 R6-12 X2:95 +2.1 Q4 X:23 CYKY 10 10 P21
X2:100 -2.1 X:17 4Dx1,5
X2:110 h3BV4.23 X:24
WS 08640 | R6-12 | X2:65 | fV1.L1 | 40DE11/2 CYKY |85 7 92 P21
X2:67 | fvi.L2 4Dx2,5
X2:69 fV1.L3
X2:71 fTVN

This documentation is owned by Elektrovod Holding a.s., any part of documentation can’t be
reproduced or used without written allowance.
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Elektrovod
CABLE LIST Holding, a. s.
PROJECT: KOSICE DOCUMENT No:
741-517
PART D 6,3kV switchgear, Substation T40 DATE: 04/2005
o> RANA! Ub/o
CABLE CABEL
No. FROM JTERMINAL]L FUNCTION TO TERMINAL TYPE CENGHT (m REMARK
TOTAL
WS 08641 R6-12 X2:2 fA1.A1 40DE11/2 CYKY 85 | 7 92 P21
X2:4 fA1.A2 4Dx2,5
X2:6 fA1.A3
X2:8 fA1.AN
WS 08642 R6-12 X1:80 h2
X1:81 h21
X1.82 h32
X1:83 H34
X1:84 h36
X1:85 h10
WS 08643 R6-12 X1:103 | h3BN.23
X1:105 h3v1.23
X1:107 h3Vv2.23
X1:109 h3Vv3.23
X1:111 h3v4.23
WS 08644 R6-12 X1:65 hB22
X1:66 hV1
X1:67 hv2
X1:68 hv3
X1:69 hv4
X1:70 hQM1
X1:71 hB22
WS 08645 R6-12 X2:73 L1V 12-QM1 CYKY 7 7 P21
(T40) X2:74 N 3Cx2,5
X2:75 PE
WS 08646 R6-12 X:1 L1 R6-14 CYKY 90 | 10 100 P21
X1:3 PEN 2Bx2,5
WS 08647 R6-12 X1:87 3Sa 12-Q1 X:13 CYKY 7 7 P21
X1:89 38b.1 X:14 4Dx1,5
X1:.91 3AAe X:15
X1:92 3AAf X:16
WS 08648 R6-12 X188 3S8a 12-Q2 X:13 CYKY 7 7 P21
X1:90 3Sb.1 X:14 4Dx1,5
X1:93 3AAe X:15
X1:94 3AAf X:16
WS 08650 R6-12 fCOM1 R6-08 SYKFY 120 | 10 130
(T40) fCOM2 (T80) 4x2x0,5
This documentation is owned by Elektrovod Holding a.s., any part of documentation can't be
reproduced or used without written allowance.
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