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1. Predmet a rozsah projektu

1.1 Predmet projektu

Predmetom projektu je vybudovanie jednosystémovej rozvodne 6,3kV oznaCenej T81, ktora
bude slizit' pre napojenie dvoch pohonov a transformatora vlastnej spotreby technolégie novej

kyslikarne v USS Kosice.

1.2 Rozsah projektu
Rozsah projektu je :

- osadenie a montaZ skrifi 6,3kV jednosystémovej rozvodne T81
- kablové vedenie pre napojenie 220 VDC — napéjanie ovladacich obvodov T81
- kablové vedenie 220 VAC pre napojenie priebeznych obvodov 220 VAC v T81

- uzemnenie rozvodne T81

Naviac prace oproti ponuke :
- - osadenie kondenzatorov 6,3kV pre kompenzaciu jalového vykonu
- kablové vedenie 6,3kV vratane ukondenia pre napojenie kondenzatorov

1.3 Projekt nerieSi

- kéablové 6kV privody do rozvodne T81, si rieSené v Casti ,,K*
- kablové 6kV vyvody z rozvodne T81, sii rieSené v &asti ,,K*
- projekt nastavenia ochran

- parametrizaciu ochran

- navrh, dodavku, sprievodnii dokumentaciu skrifi 6,3kV jednosystémovej rozvodne T81 —
samostatne rie§i AREVA T&D

2. Zoznam pouzitych

skratiek

C2,C3 Kondenzator 6kV

STN Slovenska technicka norma
T80 Budova — dvojsystémova rozvodna 6kV
T81 Budova — jednosystémova rozvodria 6kV

3. Predpisy a normy

Projektova dokumentacia je spracovand v silade s predpismi a STN platnymi v Case

spracovania tohto realizaéného projektu.
St to najmi nasiedujiice normy:

STN 33 3210
STN 33 2000-4-41

Rozvodové zariadenia

Elektrické instalacie budov.

Cast’ 4: Zaistenie bezpednosti.

Kapitola 41: Ochrana pred urazom elektrickym prudom.
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STN 33 0300 Prostredie pre elektrické zariadenia. Uréovanie vonkajsich vplyvov.
STN 33 2000-5-54 Elektrické intaldcie budov.
Cast’ 5: Vyber a stavba elektrickych zariadeni.
Kapitola 54: Uzemnovacie sistavy a ochranné vodice.
STN 33 2000-3 Elektrické indtaldcie budov. ‘
Cast’ 3: Stanovenie zakladnych charakteristik.
STN 38 1981 Ochranné a pracovné pomdcky pre elektrické stanice

4. Zakladné technické udaje

4.1 Charakteristika elektrického zariadenia podla miery ohrozenia
Projektované elektrické zariadenia s podla vyhlasky €. 718/2002 Z.z. MPSVaR SR, dast’ 111,

technické elektrické zariadenia skupiny A, &ast’ c) prenosové a distribuéné siete elektrizaCnej

sustavy.
V zmysle tejto vyhlasky §11 toto zariadenie podlieha prvej Gradnej skiske

4.2 Rozvodné sustavy

a) 3~ 50Hz 6 300V/IT — silové obvody rozvodne T81
b) 2 =220V/IT (napitie pomocnych ovladacich obvodov rozvodne T81)

c) INPE~ 230V 50Hz/TN-S (priebezné obvody skrifi T81)

4.3 Ochrana pred drazom elektrickym pridom

43.1 V normélnej prevadzke (Zivé Casti): je dand konStrukénym vyhotovenim a usporiadanim
zivych &asti elektrického zariadenia.

Podl’a STN 33 2000-4-41 je rieSena nasledujiicimi ochranami:

a) izolovanim Zivych &asti &l. 412.1, zabranami alebo krytmi ¢l. 412.2.
b) izolovanim Zivych &asti &l. 412.1, zabranami alebo krytmi ¢, 412.2.
c) izolovanim Zivych &asti ¢l. 412.1, zbranami alebo krytmi &l. 412.2

- izolovanim Zivych &asti &l. 412.1, - kble 6kV, rozvodiia 6kV, kondenzatory

4.3.2 Pri poruche (neZzivé Casti):

a) samodinnym odpojenim napajania v sieti IT podla ¢l 413.1, 413.1.2, 413.1.5
a narodnej prilohy NC.3.3

b) samodinnym odpojenim napéjania v sieti I'T podla ¢l. 413.1.3.

c) samog&innym odpojenim napajania v sieti TN podla €l. 413.1,413.1.2, 413.1

4.4 Stupeit doleZitosti dodavky el. energie

Stupefi dolezitosti dodavky el. energie je v stupni &.1.
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4.5 Spbsob napdjania elektrickou energiou

Rozvodiia T81 je napojené na rozvod elektrickej energie dvoma privodmi z dvojsystémove;j
rozvodne 6,3 kV oznadenej T80 (rozvodiia T80 je rieSend v dasti B projektu). Pre zniZenie
skratovych pradov v T81 st v privodoch osadené reaktory (reaktory si rieSené v dasti H
projektu). Trasy kablovych privodov st rieSené v &asti K projektu).

4.6 Skratové udaje
Skratové tidaje prevzaté z Gasti H projektu

I = 15,72 KA po&iatodny razovy skratovy prid
Ie = 16,92 kA ekvivalentny oteplovaci skratovy priad
Len = 53,35 kA narazovy skratovy priid (dynamicky)

4.7 Uzemnenie
Na uzemiiovaciu sistavu sa pripoji uzemnenie skrifi 6kV, nosnych kéablovych konStrukeii

a uzemnenie kablovych koncoviek, ktoré sa zvodmi vyvedd na vonkajsiu uzemfovaciu sistavu.
Nakolko sa jedna o rozvodiiu, ktord je v trvalej prevadzke a siet’ je pravidelne kontrolovana,
nesmie byt dotykové a krokové napitie vicSie ako 125V, resp. 125t V (t = &as vypnutia).

Uréenie prierezu uzemfiovacielo vedenia

S=lk.0.Vt/k I, ekvivalentny oteplovaci skratovy prud 16,92kA
S=16920.0,7.v0,2/585 o koeficient pravdepodobnosti 0,7
S =91 mm’ t, trvanie skratu (&as ochrany + &as vypnutia) 0,2

k koeficient pre Fe a koneént teplotu 200°C je 58,5

V rozvodni T81 pouzit’ ochranny vodi& FeZn 30 x 4 mm, natrety zelenoZltou farbou..

4.8 Urcenie druhov prostredi
Rozvodiia T81 je v samostatnej vykurovanych miestnosti budovy podl'a normy STN 33 0300

z roku 1989 st priestory :
¢l.3.1.1. - zékladné - rozvodria 6kV
¢l.3.1.2. - normalne - kablové priestory

4.9 Ochrana proti pret’aZeniu a skratu
Privod aj vyvody rozvodne 6kV st chranené nadpridovymi ochranami P100 fy.Areva, ktoré

st umiestnené v rozvodni T81 v ovladacej Casti jednotlivych skrin.

4.10 Metrologicky rozbor
Pri skii$kach a uvadzani do prevadzky je nutné pouZit’ meracie pristroje triedy aspofi 2,5%.
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4.11 Bezpeénost’ a ochrana zdravia pri praci
Poziadavky na kvalifikdciu pracovnikov pre obsluhu el. zariadeni

Pracovnici urGeni pre obsluhu el. zariadenia musia byt’ oboznameni s predpismi v rozsahu nimi

vykonévanej ¢innosti, pripadne zagkolen{ pre tuto &innost.

O bezpednostnych predpisoch pre obsluhu a précu na elektrickych zariadeniach pojednavaji STN
34 3100, STN 34 3101 asabor noriem STN 33 2000 (mod IEC 60364). Navrhované elektrické
zariadenie mé%u obsluhovat’ pracovnici aspofi odbornej sposobilosti poueni pracovnici v zmysle §20
Vyhlagky ¢&.718/2002 Z.z. Oboznamenie tychto pracovnikov, Skolenie, vratane prvej pomoci,
upozornenie a overenie vedomosti musi byt' potvrdené zépisnicou, ktord podpise veduici pracovnik
spolu s poudenymi pracovnikmi. '

Osoby, ktoré budt obsluhovat’ elektrické zariadenie, musia byt' oboznamene s prevadzkovanym

zariadenim a jeho funkciou,
Obsluhujici sa smie dotykat’ len tych asti, ktoré si pre obsluhu uréené. K obsluhovanym &astiam

musi byt vidy voPny pristup. Pri poskodeni elektrického zariadenia alebo poruche, ktora by mohla
ohrozit’ bezpecnost’ a zdravie pracujicich, musi pracovnik, ktory takyto stav zisti, vykonat opatrenia k
zamedzeniu alebo zniZenin nebezpedia urazu, poZiaru alebo iného ohrozenia.

Poziadavky na kvalifikdciu pracovnikov pre prdcu na el. zariadeniach

Pracovnici urdeni na pracu na el. zariadeniach musia byt pracovnici znali, podla prisludnych
vyhlasok. ,

Pracu na elektrickych zariadeniach mdZu vykonévat' len pracovnici s odbornou sposobilostou v
zmysle § 21 Vyhl. &. 718/2002 Z.z a praxou v zmysle vyhlasky &. 718/2002 Z.z, priloha €.11 bod d).
Tito pracovnici musia mat’ ukondené odborné vzdelanie a musia po zaSkoleni zloZit’ skigku v rozsahu
uréenom vyhlagkou. Organizicia je povinna zabezpegit' najmenej raz za tri roky preskii§anie tychto
pracovnikov.

Pri kontrole a préci na zariadeni vn, toto musi byt’ vypnuté, uzemnené a zaistend proti
znovuzapnutiu.

Vieobecné poZiadavky na bezpecnost' a ochranu zdravia pri prdci

Vieobecné platné prevadzkové predpisy musia byt doplnené o miestne prevadzkové predpisy
zariadenia, ktorému majii sluZit. Prevadzkovanie a pracu na elektrickom zariadeni musi sprevadzat’
pouzivanie opatreni na zaistenie bezpe¢nosti pri praci ako su:

- bezpeénostné tabulky ~

- ochranné a pracovné pomdcky :
- technicko-organiza&né opatrenia: prace na prikaz B, zaistovanie pracoviska

- ochrana pred urazmi.

Elektrotechnické zariadenie sa musi udrZiavat’ v stave, ktory zodpoveda predpisom vyrobcov
pristrojov a elektrotechnickym normam.
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Prevadzka a udrzba zariadenia musi smerovat’ k zabezpeGeniu bezchybnej prevadzky a ochrany
zdravia pri praci a spo¢iva na nasledujiicich tkonoch:

- pravidelné prehliadky a kontroly fyzického stavu zariadenia
- pravidelné kontrola funk&nosti zariadenia
- pravidelna udrzba.

Obsah sprievodnej dokumentacie vyhradeného technického zariadenia musi byt’ v stlade
s vyhlagkou &. 718/2002 Z.z., priloha ¢.3.

5. Technicky popis

5.1 Vseobecny popis
Rozvodiia T81 je situovani do samostatnej miestnosti ¢.02 na podlazi 20,850 m
novovybudovanej budovy T81. Pod rozvodiiou je kablovy priestor. Kondenzatory vn budd
umiestnené v samostatnej miestnosti .03 na podlazi +0,000 m novovybudovanej budovy

T81.Skrine budd uloZené v rade vedia seba.

5.2 6,3kV rozvodiia T81

Rozvodiia 6,3kV je jednosystémové, zostavend ztypovych skrifi rady AHA od firmy AREVA
T&D. Jednop6lova schéma rozvodne je na vykrese poradové &.5. Zostava skrifi je nasledovna :
- LO1 - privodova z T80.06 — s vypinatom 3150A, 31,5kA

L02 — vyvodova na transformator 2,5MVA 6/0,42kV — s vypinatom 630A, 31,5kA

- L03 - vyvodova na motor 1,7 MW, 0zn.GAN — s vypina¢om 630A, 3 1,5kA

- L04 - vyvodova na motor 1,76 MW, 0zn.GAN — s vypinaom 6304, 31,5kA

-~ LO5 — prepoj na rozvodiiu T46 - s vypina¢om 3150A, 31,5kA

- L06 — merania — napétovych menicov

- L07 - pozdiznej spojky pevné pripojnice

- L08 - pozdiznej spojky s vypinatom 3150A, 31,5kA

- L09 —privodova z T80.13 — s vypinatom 31504, 31,5kA

Rozvodiia je jednosystémovd - Funkciu odpojovaCa vykonava zasunutie alebo vysunutie vozika
s vypinadom. Vietky vyvodové a privodové skrine si vybavené na vyvode zemnymi noZmi.

Skrine sti v moduldrnom vyhotoveni a sii delené na Casti :

- &ast pripojnicova vn — samostatny priestor s medenymi pripojnicami 2500A, 31,5kA
- vozik s vypinaom — vypina¢ vakuovy rady ECA

- &ast nn — samostatny priestor s ovladacimi a istiacimi prvkami nn

- &ast kabelova — samostatny priestor s praporcami na pripojenie kablovych koncoviek

Postup montdie — Na stanoviite v miestnosti .02 (zakladovy ram profilu 50/40 je sticastou
stavby) sa osadi 9 skrifi rozvodne T81. Skrine kotvit' do ramu skrutkami M10x50. Po zmontovani
skrifi sa prepoja silové pripojnice typovymi prvkami, ktoré st v dodavke fy.Areva. Skrine treba
pripojit’ na uzemfiovaciu sistavu pasikom FeZn30x4 (vid’ bod 4.7. technickej spravy). Dalej je
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nutné prepojit’ vodi&mi ovladacie obvody jednotlivych skrifi - priebezné potencialy na svorkovnici
—X0 prepojovacie vodige v dodavke fy.Areva podla nasledovnej tabulky :

Tabl) priebezné obvody T8

Potencial 1.01 L02 L03 L04 L05
AC230V.L1] -X0:1 -X0:2 -X0:1 -X0:2 -X0:1 -X0:2 -X0:1 -X0:2 -X0:1 -X0:2
N -X0:3 -X0:4 -X0:3 -X0:4 -X0:3 -X0:4 -X0:3 -X0:4 -X0:3 -X0:4
DC220V.L+ -X0:11 -X0:12 -X0:11 -X0:12 -X0:11 -X0:12 -X0:11 -X0:12 -X0:11 -X0:12
DC220V.L~ -X0:13 -X0:14 -X0:13 -X0:14 -X0:13 -X0:14 -X0:13 -X0:14 -X0:13 -X0:14
SPARE -X0:15 -X0:16 -X0:15 -X0:16 -X0:15 -X0:16 -X0:15 -X0:16 -X0:15 -X0:16
SPARE -X0:17 -X0:18 -X0:17 -X0:18 -X0:17 ~-X0:18 -X0:17 -X0:18 -X0:17 -X0:18
L1 -X0:601 | -X0:603 |-X0:601 |-X0:603 |-X0:601 |[-X0:603
L2 -X0:604 | -X0:606 |-X0:604 |-X0:606 |-X0:604 |-X0:606
L3 -X0:607 |-X0:609 |-X0:607 |-X0:609 |-X0:607 |-X0:609
N -X0:610 | -X0:612 |-X0:610 |-X0:612 |-X0:610 |-X0:612
Tab1) pokradovanie
Potencial L06 L07 LO8 L09
AC230V.L1 -X0:1 -X0:2 -X0:1 -X0:2 -X0:1 -X0:2 -X0:] -X0:2
N -X0:3 -X0:4 -X0:3 -X0:4 -X0:3 -X0:4 -X0:3 -X0:4
DC220V.L+ -X0:11 -X0:12 -X0:11 -X0:12 -X0:11 -X0:12 -X0:11 -X0:12
DC220V.L- - 1-X0:13 -X0:14 -X0:13 -X0:14 -X0:13 -X0:14 -X0:13 -X0:14
SPARE -X0:15 -X0:16 -X0:15 -X0:16 -X0:15 -X0:16 -X0:15 -X0:16
SPARE -X0:17 -X0:18 -X0:17 -X0:18 -X0:17 -X0:18 -X0:17 -X0:18
Ll -X0:601 2X0:603 |-X0:601 |-X0:603 |[-X0:601 -X0:603
L2 -X0:604 | -X0:606 }-X0:604 |-X0:606 |-X0:604 |-X0:606
L3 -X0:607 | -X0:609 |-X0:607 |-X0:609 |-X0:607 |-X0:609
N -X0:610 |-X0:612 |-X0:610 |-X0:612 |-X0:610 |-X0:612

Pomocné napitie 220 VDC a 230 VAC sa napoji z rezervnych vyvodov rozvadzaCov vlastnej
spotreby do skrine L01 nasledovne:

Kabel Dimenzia/istenie OdkiaP Svorky Kam Svorky
AC230V.L1 CYKY3Cx2,5/10A | R400VAC L1 LO1 -X0:1
N N -X0:3
PE PE PE
DC220V.L+ CYKY4Dx4/20A R220VDC L+ 101 -X0:11
DC220V.L- L- -X0:13

Rozvod 230 VAC slizi :
- priebezna pripojnica

Rozvod 220 VDC sluzi:

- napojenie ovladacich obvodov

- napojenie pohonov vypinatov

- napojenie ochran

- napojenie signalizaénych prvkov

Popis skrii, ovladania, pristrojovej néplni je v sprievodnej dokumentacii fy. Areva

Archivne Cislo spracovatela: Archivne Cislo Air Liquide: Revizia | List ¢.:
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52.1 Vybaveriie ochrannymi a pracovnymi pomockami

Vybavenie rozvodni vychadza z STN38 1981 a poZiarnych predpisov stavby.

Pombcky mozu byt skladované bud’ v dozorni alebo priamo na rozvodni na pristupnom mieste

- tak, aby nedolo k ich znehodnoteniu.

Rozvodiia s 9 skrifiami a trvalou obsluhou musi byt’ vybavena :

- ski13aBka napitia 7,2K V..o 1 ks
- SKUZACKA A0 500V ..o icverceeririeie e e 1 ks
- zamok pre zaistenie vypnutého stavu odpojovaca (konstrukcia skrine)...... 2 ks
- gumové ochranné rukavice pre elektrotechniku na 500V, .o 1 par
- dielektricka ochrann prilba pre elektrotechniku.......coovveiiiinnnns 1 ks
~ 0Chranné OKUHATE.....c.vceviverrie i 1 ks
- bezpetnostna obuv podla STN ENISO 20345 1 par
- izolovany gumovy koberec 2x1m pre elektrotechniku STN83 2635........... 1 ks
- ZACHrANNY hAK......eiiiueiieriseii e 1 ks
- 8k1adacie NOSIEKA.......vvererieeirenese e e 1 ks
- zdravotnicka SKIINKA ...cvvievieevercrereeereemcis i “1ks
- skrinka Prvej POMOC.....uorivrevssissiisieie s 1 ks
- elektrické svietidlo s vlastnym zdrojom.......cveevevcieninninicieniinnn s 1 ks
- vypinacia ty8 1ZolaGnd.......coovirirerisin i 1 ks
- bezpeénostna tabul’ka 132 ,,Vysoké napatie-Zivotu nebezpefné®............... 2 ks
- bezpeé€nostna tabulka 138 ,,Pozor-pod napatim® ..., 2 ks
- bezpe&nostnd tabul’ka 141 ,,Pozor-spatny priod®.......coveiiniicininnnn 1 ks
- bezpednostna tabulka 77 ,,Len tu pracuj....oeeeeincicnniic 2 ks
- bezpe€nostna tabul’ka 105 ,,Vychod“ oo 2 ks
- bezpe&nostna tabul’ka 15 ,,Pozor-na zariadeni sa pracuje®......ccooveernnurnnens 3 ks
- bezpednostna tabulka 144 ,Pozor-uzemnené®.......coovvveviciiininiinn, 3 ks
- miestne prevadzkové a bezpenostné predpisy.....eoveeeencieiniiiinninn 1 ks
- bezpegnostné predpisy STN34 3100, 34 3104...ccovriiiiiiiiii, 1 ks
- plagat Prva pomoc pri trazoch elektrinou STN34 3104.......cccovniininn, 1 ks
- nastenna jednopdlova schéma rozvodne........vceveinienininins e 1 ks
- telefénne &isla Gtvarov poziarnej ochrany, policie, zachrannej sluzby....... 1 ks
- hasiaci pristroj snehovy (podl’a poZiarneho projektu)......coovveririincicniins 1 ks
5.3 Kompenzacia vn

Pre kompenzaciu jalového vykonu motora je na vyvode ¢3 a 4 zrozvodne T81 pripojend
vnutorna kondenzatorova jednotka ,,C2 a C3“ 215 kVAr, 6,3kV osadena v samostatnej miestnosti
¢.02 na podlazi +0,000m budovy T81. Kondenzatorové jednotky bude napojend samostatnym vn -

kablom.

Archivne ¢islo spracovatela: Archivne Cislo Air Liquide:
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5.3.1 Navrh prepojovacieho kabla
a) Navrh kébla podl'a prend§aného vykonu :
I, = Q/V3*U*sing =215 10° / ¥3*6300*sin90° = 19.7 A

Na prenos uvedeného pridu postacuje kabel o Cu jadre 35mm®.
b) Néavrh kabla podla skratového pradu :

Le =16.92 kA oteplovaci skratovy prid
t,=0,2s doba vypnutia skratového pridu (¢as ochrany + &as vypinaca)
K =135 koeficient pre Cu vodig, redpektujici teplotu pred skratom a max.teplotu jadra vodiéa

pri skrate

Smin = Lee*Vti / K = 16920%V0,2 / 135
Sin = 56 mm?

Na prepoj je nutny kabel o Cu jadre 70mm?’,
c) zaver
Pre napojenie kondenzatorovej jednotky navrhujeme kabel 6-CYKCY 3x1x70mm?.

Kabel bude na oboch stranach — v skrini vn aj v skrini kondenzatorov opatreny vnlitornymi
kablovymi koncovkami Raychem typu POLT-12D/1XI-H1-L12A, dizky 450mm s mechanickymi
kablovymi okami. Kébel bude vedeny v kablovom Zlabe pod rozvodiiou T81 (v dodavke partu K)
a v kablovom Zlabe 150/50 dizky 25 a 30m. Celkova diZka trasy bude 30 a 35m.

V Trave, 08/2005

(
- / W\C’g\
Vypracoval: Ing.Vladimir Kuchta
Osvedc¢enie 0046INA1999EZPAE1.0
Autorizacia 3398*2*5-3
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1. Subject and scope of project

1.1 Subject of project

Building in of one-system switchgear 6,3kV marked as T80 is the main subject of project. This
switchgear will serve for conneting of two drives and transformer of self-consumption of new air

separation unit in USS KoSice.

1.2 Scope of project

The scope of project is :

"~ shoulder and assembly of cabinets 6,3 kV one-system switchgear T81

- underground line for connection 220VDC - connecting of control circuit T81
- underground line 220 VAC for connection of continuous control ciruit 220 VAC in T81

- grounding of switchgear T81

Extra work compared with offer :
- shoulder of condensors 6.3 kV for compensation of reactive power

- underground line 6,3kV including endings for connection of condensors

1.3 Project doesn’t deal with

- cable 6kV inputs to switchgear T81, are in part ,, K

- cable 6kV outlets from switchgear T81, are in part ,,K“
- project of protection setting

- parametrization of protections

- plan, delivery, accompaying documentation of cabinets 6.3 kV of one-system switchgear T81,

AREVA is solving by its own.

2. List of used Abbreviatons

C2,C3 Condensor 6kV

STN Slovak technical standard
T80 Building — two system switchgear 6kV
T81 Building - one system switchgear 6kV

3. Regulations and Standards

The project documentation is processed according to regulations and STN standards in force at

the time of this realization project elaboration.
There are particularly the following standards:

STN 33 3210 Distribution equipment

STN 33 2000-4-41 Electric system of buildings,
Order number VUJE: Order number Air Liquide: Revision. |Sheet No.:
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Section 4: Safety assurance.
Chapter 41: Protection against electric shock injury.
STN 33 0300 Electric equipment surroundings. Identification of outside factors.
STN 33 2000-5-54 Electric system of buildings .
Section 5: Selection and erection of electric equipment.
Chapter 54: Grounding systems and protective conductors.
STN 33 2000-3 Electric system of buildings.
Section 3: Assignment of basic features.
STN 38 1981 Safety and working tools for electric stations.

4. Basic operating data

4.1 Description of electric equipment according to health hazard margin
The electric devices are designed according to reg. No. 718/2002 Coll. MPSVaR SR, part 111,
technical electric equipment group A, section c) transmission and distribution network of electric

system.
In terms of this reg. §11 this equipment is a subject of a first official testing.

4.2 Distribution system

a) 3~ 50Hz 6 300V/IT — power circuit of switchgear T81
b) 2 =220V/IT (voltage by means of control circuit of switchgear T81)
c) INPE~ 230V 50Hz/TN-S (continuous circuits of cabinets T81)

4.3 Protection against electric shock injury

4.3.1 Protection during regular operation (active parts): its is specified by the constructional
execution and set-up of active parts of electrical equipment.

According to STN 33 2000-4-41 standard, following protective measures solve the protection:

a) isolation of active parts art. 412.1, by guards and covers art. 412.2.
b) isolation of active parts art. 412.1, by guards and covers art. 412.2.
c) isolation of active parts art. 412.1, by guards and covers art. 412.2.

d) extra low volatage PELV €l.411.1

- isolation of active parts art. 412.1 - cables 6kV, switchgear 6kV, condensors

4.3.2 Protection in case of failure (inactive parts):

a) Automatic disconnection of power supply in network IT according to art. 413.1,
413.1.2, 413.1.5 and national annex NC.3.3

b) Automatic disconnection of power supply in network IT according to art. 413.1.3.

c) Automatic disconnection of power supply in network IT according to art. 413.1,
413.1.2,413.1

4.4 Signification grade of electrical energy supply

The grade of signification of electrical energy supply is No. 1.

Order number VUJE: Order number Air Liquide: Revision: | Sheet No.:
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4.5 Methods of electric energy supply

Switchgear T81 is connected to electric distribution by two single inputs of two system
switchgear 6,3 kV marked T80.(switchgear T80 is in part B of the project). There are shouldered
reactors in inputs for modifiaction of short-circuit (reactors are in Part H of the project). Cable

routing of inputs are in Part K of the project)

4.6 Short circuit data
Short circuit data are passed from project part H

s = 15,72 kA initial impulse short circuit
I = 16,92 kA equivalent heating short circuit
Lim = 53,35 kA dynamic short circuit (dynamic)

4.7 Grounding

Grounding of cabinets 6kV, supporting cable consturction and grounding of cable terminal will
be connected to grounding system, which will be conducted away by use of downleads to the

external
grounding system. Because of continuous run of this switchgear, and network of this sthchgear

is periodically checked, touch voltage and step voltage mustn’t be higher than 125V, or 125At V
(t = switch time).

Specification of cross section of grounding system

S=l.0.Vt/k I equivalent heating short circuit 32,4kA

S=16920.0,7.0,2/585 o coefficient of expectancy 0,7

S =91 mm? t, short circuit duration (protection tiem+cut off
time)0,2
k coefficient for Fe aending temperature 200°C is
58,5

It is necessary to used protective conductor Fe Zn 2 x 30 x 4 mm in switchgear T80, coat
green/yellow.

4.8 Specification of types of surroundings
Switchgear T81, is in individual heated room of building according to standard STN 33 0300

year 1989 there are rooms:
¢l.3.1.1. — basic - switchgear 6kV
¢l.3.1.2. - normal - cable rooms

4.9 Protection against overloading and short circuit
Inputs and outlets of switchgear are protected by over current protections P1001 firm Areva,

which are situated in switchgear T81 in control part of input cabinet.

4.10 Metrological analyses
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During testing and putting into operation it is necessary to use the measuring devices of
category 2,5 % at least.

4.11 Safety and protection of health at work
Requirements on qualification of personnel operating electric equipment

Personnel operating electric devices must be acquainted with regulations relating to
their work, eventually to be trained for the respective type of work.

About safety regulations during operation and work with electric equipment deal the
following standards: STN 34 3100, STN 34 3101 and the set of standards STN 33 2000 (mod
IEC 60364). The designed electric equipment can operate personnel who have, at least,
specialized qualification and who were instructed in accordance with §20 of reg. No.718/2002
Coll. Personnel acquaintance, training, first aid, warning and examination of their knowledge
must be verified by a memorandum that must sign the worker in charge and also the instructed

personnel.
Personnel that will operate electric equipment must be informed about operation and

function of equipment.

Operating personnel can only touch those parts that are designated for servicing. There
must always be a free approach to the servicing parts. In case of the electric equipment
damage or failure that could jeopardize safety or health of personnel, the person who such
status identifies must make measures and provide prevention or reduction of risk of injury,

fire or other risks.
Requirements on qualification of personnel working with electric equipment

Personnel working with electric devices must be acquainted with respective
regulations. Working with electric equipments can only personnel with specialized skills in
terms of §21 reg. No.718/2002 Coll. and with experience in terms of reg. No.718/2002 Coll.,
appendix No.11, art. d). The personnel must have finished specialized education and after
their training they must take an exam in frame of the defined regulations. The company must

provide examination of personnel at least once in tree years.

During inspection and work with EHV equipment as well as ELV equipment,
equipment must be switched off, grounded and locked against a re-activation.

General requirements on safety and protection of health at work

The general operating regulations in force must be extended with local operating
instructions of equipment, to which they are supposed to serve. During operating and work
with electric equipment must be provided following measurements:

- safety schemes,
- safety and auxiliary tools,
- technically-organizing measures: works on directive B, securing workplace,
- protection against accidents.
Electrical equipment must be kept in a state that complies with manufacturer of equipment

regulations and with electro-technical standards.
Order number VUJE: Order number Air Liquide: Revision: | Sheet No.:
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Operation and maintenance of equipment must be aimed towards error-free operation and
protection of health at work, and consists of following actions:

- regular examination and inspection of physical state of equipment,

- regular inspection of functionality of equipment,

- regular maintenance.
Content of documentation accompanying technical equipment must be in terms of reg. No.:

718/2000 Coll., appendix No.:3

5. Technical description

5.1 General description

Switchgear T81 is situated in individual room No. 02 on the floor +0,850 m in new constructed
building T81. There is acable space below the switchgear. Condensors will be situated in
individual room No. 03 on the floor + 0,000 m in new constructed building T81. Cabinets will be

standing next to each other.

5.2 6,3kV switchgear T81

Switchgear 6,3kV is one system, build up from type cabinets type AHA by firm AREVA T&D.
Single line diagram of switchgear is on drawing No.5. Arrangement of cabinets is as follows:
- LO01 - terminal from T80.06— with cut-out switch 3150A, 31,5kA

L02 — reeler to transformer 2,5MV A 6/0,42kV — with cut-out switch 630A, 31,5kA

- L03 —reeler to motor 1,7 MW, marked. GAN — with cut-out switch 630A, 31,5kA

L04 — reeler to motor 1,76 MW, marked. GAN — with cut-out switch 630A, 31,5kA

- L05 — connection to switchgearT46 - with cut-out switch 3150A, 31,50kA

- L06 — measuring - voltage chengers

- L07 - longitudinal joint compact branch bar

- L08 — longitudinal joint with cut-out switch 3150 A, 31,5 kA

- L09 — terminal from T80.13 - with cut out switch

Switchgear is of one system - The function of isolator is made by engaged or protuberant cart
with cut-out switch. All inputs and outlets cabinet are equipped with grounding knives on the

output,

Work of the cabinet is modular and they are devided in parts :

- feeder part vn — individual space with copper branch bars 25004, 31,5kA
- cart with cut-out switch — vacuum cut-out switch type ECA

- part nn — individual space with operating and safety components nn

- cable part — individual space with flat for connecting of cable terminals.

Progress of assembly — 9 cabintes of switchgear will be shouldered in room No. 02 on site. (base
frame section 50/40 is a part of building). The cabinets anchor into the frame by use of screw
M10x50. Power branch bars will be connected by typed components after the assemblying of
cabinets.(AREVA is a supplier of these components). It is advisable to connect the cabinets on the
ground system by strip FeZn2x30x4.(see point 4.7 technical report). It is necessary to connect
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control circuit of each cabinet by conductor - continuous potention on terminal- XO connecting
conductors are in supply by firm. AREVA according to following table:

Tab1) priebezné obvody T81

Potencial L01 L02 L03 L04 L05
AC230V.L1 -Xx0:1 -X0:2 -X0:1 -X0:2 -X0:1 -X0:2 -X0:1 -X0:2 -X0:1 -X0:2
N -X0:3 -X0:4 -X0:3 -X0:4 -X0:3 -X0:4 -X0:3 -X0:4 -X0:3 -X0:4
DC220V.L+ -X0:11 -X0:12 -X0:11 -X0:12 -X0:11 -X0:12 -X0:11 -X0:12 -X0:11 -X0:12
DC220V.L- -X0:13 -X0:14 -X0:13 -X0:14 -X0:13 -X0:14 -X0:13 -X0:14 -X0:13 -X0:14
SPARE -X0:15 -X0:16  {-X0:15 -X0:16 -X0:15 -X0:16 -X0:15 -X0:16 -X0:15 -X0:16
SPARE -X0:17 -X0:18 -X0:17 -X0:18 -X0:17 -X0:18 -X0:17 ~X0:18 -X0:17 -X0:18
L1 -X0:601 |-X0:603 |-X0:601 |-X0:603 |-X0:601 }-X0:603
L2 -X0:604 |-X0:606 |-X0:604 |-X0:606 {-X0:604 |-X0:606
L3 SX0:607 |-X0:609 |-X0:607 |-X0:609 |-X0:607 |-X0:609
N 2X0:610 |-X0:612 [-X0:610 |-X0:612 |-X0:610 |-X0:6]12
Tabl) pokralovanie
Potencial L06 L07 L08 L.09
AC230V.L1 -X0:1 -X0:2 -X0:1 -X0:2 -X0:1 -X0:2 -X0:1 -X0:2
N -X0:3 -X0:4 -X0:3 -X0:4 -X0:3 -X0:4 -X0:3 -X0:4
DC220V.L+ -X0:11 -X0:12 -X0:11 -X0:12 -X0:11 -X0:12 -X0:11 -X0:12
DC220V.L- -X0:13 -X0:14  |-X0:13 -X0:14 -X0:13 -X0:14 -X0:13 -X0:14
SPARE -X0:15 -X0:16 -X0:15 -X0:16 -X0:15 -X0:16 -X0:15 -X0:16
SPARE -X0:17 -X0:18 | -X0:17 -X0:18 -X0:17 -X0:18 -X0:17 -X0:18
L1 2X0:601 |-X0:603 |[-X0:601 |-X0:603 |-X0:601 |-X0:603
L2 -X0:604 |-X0:606 |-X0:604 |-X0:606 |-X0:604 |-X0:606
L3 -X0:607 |-X0:609 |-X0:607 |-X0:609 [-X0:607 |-X0:609
N X0:610 |-X0:612 |-X0:610 |-X0:612 [-X0:610 |-X0:612

Auxiliary voltage 220 VDC and 230 VAC is connected from reserve outlet of distributor self-
consumption to cabinet LO1 as follows:

Kabel Dimenzia/istenie Odkial’ Svorky Kam Svorky
AC230V.L] CYKY3Cx2,5/10A | R400VAC L] LOL.SIA -X0:1
N N -X0:3
PE PE PE
DC220V.L+ CYKY4Dx6/25A R220VDC L+ LOL.STA -X0:11
DC220V.L- L- -X0:13

Distribution VAC serves as:
- continuous branch bar

Distribution 220 VDC serves as:

- connecting of control panel

- connecting of cut-out switch drive
- connection of protections

- connection of signal components

Description of cabinets, control panels, instrument filling is in accompaying documentation firm
Areva
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52.1 Safety and working equipment

Equipment of switchgeaf is going out form STN38 1981 and fire regulations of building.
Tools can be stocked in control cabinet or directly in switchgear on accsesible place, so that they

can not be disvalued.

Switchgear with 9 cabinets and permanent operation must include :

~1ive 1ine detector 7,2KV o ermiiereiesnrensesiscns s 2 pcs
- live line detector up t0 500V e 1 pe
- lock for guarantee of cut-off condition of isolator (construction of cabinet)..4 pcs
- safety gums gloves for electrotechnics for 500V, v 1 pair
- dialectical safety helmet for electrotechniCs. ..o 2 pes
- SAElY SPECIACIES. ... vvusrisriusreseris s 2 pcs
- safety boots according to STN EN 15O 20345 e 1 pair
- isolator gum carpet 2x1m for electrotechnics STN83 2635. e 1 pc

= SAFEY NOOK. 1. vvneserieavssessennssse s 1 pc

- OIAING SEAAN. .1.vovecersressersies s 1 pc
T 1 VTR TV OO OO PP PP PSP TSP TT IS 1 pe

= FIrSt 210 CADINEL..vvvreveessrersrsseeesssrenererirsss st 1 pc

- 5elf-resource JUIMINAITE .oviiereere et 1 pc
= HOOK 1SO1ATOF SHEK . ..vtvvrriereeremrresessirrnies e st 1 pc

- safety sign 132 ,,High voltage-danger Of LI e 2 pes
- safety sign 138 ,,Caution - aliVe™. ..o 2 pcs
- safety sign 141 ,,Caution-back Current™... e, 1pc
- safety sign 77 ,,Work only here® ... 2 pcs
- safety sign 105 LEXIt s 2 pcs
- safety sign 15 ,,Caution - equipment is N SEIVICE  eiieieriririiee e 4 pcs
- safety sign 144 ,,Caution - earthed . ..o 4 pcs
- local operating and safety iNSIrUCHIONS..ovweeeereeisesiimismsinssss e 1 pc

- safety instructions STN34 3100, 34 3104..cvvrciinrinminrnsinisniinnens 1 pc

- plagét Prvé pomoc pri trazoch olektrinou STN343104..ciciiieiiieiinriens 1 pc

- single line diagram of switchgear WA eeeeiie e esesree e s 1 pc

- telephone number of fire preventioon, police and salvage service....... 1 pc
- fire extinguisher snow (according fire project of building)......cccoouveeienns 1 pc

5.3 Compensation of vn

Compensaiton of reactive power motor is on outlet No.3 and 4. Internal condenser unit ,,C2 and
C3% 215 kVAr is connected from switchgear T81. 6,3kV is shouldered in individual room No.03
on the floor +£0,000m in building T80. Condensers units will be connected by use of individual vn

cable.
Order number VUJE: Order number Air Liquide: Revision: | Sheet No.:
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5.3.1 Proposal of connecting cable
a) proposal of cable according to transferred power :
I,=Q/V3*Using = 215 10° / V3%6300*sin90° = 19,7 A

For transmission of this power is cable with Cu core 35mm’ enough.
b) proposal of cable according to short circuit :

Ike = 19,62 kA heating short circuit
t,=0,2s off period of short circuit (protective time -+ cut out switch time)
K =135 coefficient for Cu conductor, with respect of temperature before the short ciurcuit and

max temperature of conductor core in short circuit

S = I ¥Vt / K = 16920%0,2 / 135
Spin = 56 mm’

It is necessary to use a cable with Cu core 70mm’®  for connection.

¢) conclusion
We suggest to use cable 6-CYKCY 3x1x70mm? for connection of condenser unit

Cable will be on both sides —the cable will be secured by internal cable terminals Raychem type
POLT-12D/1XI-H1-L12A, length 450 mm with mechanic cable eye in cabinet vn and in cabinte

of condensers.
Cable will be led in cable trough below the switchgear T81 (supply part K) and in cable trough

150/50 length 25 and 30m. Total length of routing will be 30 and 35 m.

In Trnava 08/2005 //
\J\\C>
Ing.Vladimir Kuchta N
Certificate No 0046INA1999EZPAE1.0
Authorization No. 3398*%Z2*5-3
Order number VUJE: Order number Air Liquide: Revision: | Sheet No.:
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vUje |VUJE, a.s. divizia 1200 Stupen S:::Sacny Vitlacolc S
Okruzna 5 RD A5
918 64 Trnava DD

Néazov zakazky.

USS Kosice, Kyslikovy aparat €.9

CASTC
PART C

ZOZNAM STROJOV A ZARIADENI

SHEET OF MACHINES AND EQUIPMENTS

6,3KV ROZVODNA T81
6,3KV SWITCHGEAR T81

Poradové Cislo
Annex No.

03

Vypracoval / Designed

Datum / Date

Potet listov / Sheet

IEC 60056 VDE 0670, part101-107

IEC 60129 VDE 0670, part 2
IEC 61234-5 VDE 0682, part 415

Zodpovedny projektant / Approved
Ing.Vladimir Kuchta /4\40%\ Ing.Vladimir Kuchta 7/0\»@@ 08/2005 2
Cislo Oznacenie Nazov polozky Jednotka | MnoZstvo
Number | ldentification Description Measure Pieces
1 Rozvodna T381 ks 1
piece
Typ AHA12
Type
Vyrobea AREVA Energietechnik GmbH
Producer
Normy |IEC 60298 VDEO0670, part6
Standard IEC 60694 VDE 0670, part 1000

Rozvodiia systém
Switchgear system

1systémova / single busbar

Pocet skrif 9
Number of cubicles

Menovité napatie

Rated voltage 12 kv
Menovité razové vydrzné napétie

Rated lightning impulse withstand 75 kV
voltage

Nominalna frekvencia

Rated frequency 50 Hz
Menovity prad — pripojnice 2500 A

Rated normal current — bus-bar

Menovity prud vypinaca
Rated normal current —

3150 A — privod / feeder L01,09

630 A — vyvod / outlet L02,03,04

3150 A — pozdlzna spojka, vyvod /
outlet L05,08

Rozsah teploty 5% +40°C
Class

Menovity skratovy prud 1s

Rated short-circuit current 31,5 kA
Menovity skratovy vypinaci prud 31 5 kA

Rated short-circuit breaking current

Archivne &islo spracovatela:
V02-1240/2005/9738/C/03 sk en

Archivne &islo Air Liquide:
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Krytie

Degree of protection on the front and on P42
the sides
Vyhotovenie Vnutorné
Condition Indoor
Nadmorska vyska
installation heights >1000m
Menovité napétie
Rated voltage 12 kv
Menovité razové vydrzné napétie
Rated lightning impulse withstand 75 kV
voltage
Rozmery skrine Sirka
Dimensions cubicle { Width 900 mm
Hibka
Depth 1450 mm
Vyska
Height 2330 mm
Hmotnost' skrine
Mass of cubicle 785 kg
C2,C3 Kondenzator ks 2
Capacitor piece
Typ 215 KVAr
Type
Vyrobca MR Maschinenfabrik
Producer Reinhausen GmbH
Norma
Standard IEC871-1
Menovité napétie
Rated voltage 6,61 kV
Kapacita
Capacitance 17,24 pF
Frekvencia 50 Hz
Frequency
lnstalagla Vnutorna / indoor
Instalation
Krytie
Protection class IP 55
Max!malna teplota +45°C
Maximum temperature
Rozmery Sirka
Dimensions Width 525 mm
Dizka
Lenght 1100 mm
Vyska
Height 600 mm
Hmotnost N
Weight 45 kg
Dielektrikum bez PCB
Dielectric fluid non PCB Jarylec C101
Archivne Gislo spracovatela: Archivne &islo Air Liquide: Revizia | List C.:
0 2
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~r Stupers Skartaény Vytlatok ¢..
vije |VUJE, a.s. divizia 1200 Per A A
Okruzna 5 RD
918 64 Trnava bD A5
Nazov zakazky: USS KoSice, Kyshkovy aparat ¢.9
SPECIFIKACIA MATERIALU
SPECIFICATION OF MATERIALS

. ; . Poradové E&islo

CAST C. 6,3KV ROZVODNA T81 Annex No.

PART C. 6,3KV SWITCHGEAR T81 04
Vypracoval / Designed / Zodpovedny pro;ektant/Approved Datum / Date Pocet listov / Sheet
ing.Vladimir Kuchta /’\MC% Ing.Vladimir Kuchta /=& | 08/2005 2

Cislo Nazov polozky Typ Vyrobca Jednotka Pocet
Number [ Description Type Producer Measure Pieces
1 T81
1.1. Uzemnenenie — earthing
1.1.1 |Uzemnovaci pasik na povrchu FeZn30x4 ZIN kg 100
Earthing conductor on surface
1.2 Svorka k uzemnovaciemu vedeniu SK ZIN ks 10
krizova
Clamp for earthing system
1.3 Penetraény néater U2073/0984 Chemolak kg 1
Penetration coating
1.4 Riedidlo k penetratnému nateru UB051 Chemolak kg 1
Diluent for penetration coating
1.5 Synteticka farba zakladna Seda $2000/0110 Chemolak kg 1
Synthetic basic colour gray
1.6 Syntetické farba zelena $2013/5300 Chemolak kg 2
Synthetic colour green
1.7 Syntetické riedidlo S6006 Chemolak kg 1
Synthetic diluent
1.2. Kabelaz — cables
1.2.1. |PVC kabel do 1kV/TP-KB-03 CYKY3Cx2,5 Kablo m 115
PVC cable to 1kV / TP-KB-03 Pirelli
1.2.2. | PVC kabel do 1kV / TP-KB-03 CYKY4Dx6 Kablo m 100
PVC cable to 1kV / TP-KB-03 Pirelli
1.2.3. | Kablovy #lab $irka 120, vyska 30, dizka |KBP120H30/3 BAKS ks 25
3m pieces
Cable tray width 120mm, lenght 3m
rchivne Cislo spracovatela: Archivne Gislo Air Liquide: Revizia | List ¢.:
V02-1240/2005/9738/C/04 sk en 0 1
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2. Kondenzatory - capacitor
2.1 PVC kabel do 6kV / TP 06/54-E-40/67 6-CYKCY Kablo m 195
PVC cable to 8KV / TP 06/54-E-40/67 1x70/16 RMV
22 |Vnitorna kablova koncovka 6kV POLT-12D/1XI- | Raychem sada 2
Indoor cable terminator 6kV H1-L12A set
2.3 Lisovacie kablové oko Cu 300 019 266 Pfisterer ks 12
Compression cable lugs Cu ’ pieces
2.4 Kablovy Zlab Sirka 200, vyska 50, dizka | KBP200HS0/3 BAKS ks 15
3m pieces
Cable tray width 200mm, lenght 3m
Archivne &islo spracovatela: Archivne &islo Air Liquide: Revizia | List C..
0 2
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