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M Battery System for supply T80

TECHNICKA SPRAVA

1. VSEOBECNE UDAJE

1.1 Predmet a rozsah projektu

Predmetom projektu je navrh elektrotechnologickych zariadeni, zabezpe&ujucich napajanie
pristrojov rozvodne T80 napdtim 220V DC. Projekt je vypracovany na Grovni projektu pre realizaciu.
Projektované zariadenie bude umiestnené v aredly US Steel Ko3ice v novej budove rozvodne T80.

1.2 Pouzité podklady, predpisy a normy
- Zaznamy z konzultacii
- Technické podklady od pouZitych pristrojov
- Prislu¥né normy STN, IEC, vyhlasky, technické smernice a kataldgy

1.3 Pouzité normy

STN 01 8010 Bezpednostné farby a znacky. VSeobecné ustanovenia.

STN 33 2000-3 Elektrické instalacie budov. Stanovenie zdkladnych podmienok.
STN 33 0300 Druhy prostredi pre elektrické zariadenia.

STN 33 0330 Stupne ochran krytim.

STN 33 3220 Spolo¢né ustanovenia pre elektrické stanice.

STN 33 2000-4-41  Elektrické in3talécie budov. Zaistenie bezpe&nosti. Ochrana pred
urazom elektrickym pridom.

STN 33 2000-4-43  Elektrotechnické predpisy. Elektrické zariadenia. Bezpednost'.
Ochrana proti nadpridom.

STN 33 2000-4-46  Elektrotechnické predpisy. Elektrické zariadenia. Bezpednost'.

Odpojovanie a spinanie. :

STN 33 2000-4-471 Elektrotechnické predpisy. Elektrické zariadenia. Bezpe&nost.
PoutZitie ochrannych opatreni pre zaistenie bezpe&nosti. Vieobecne.
Opatrenia k zaisteniu ochrany pred Grazom elektrickym pridom

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

STNIEC 611140 Ochrana pred trazom elektrickym pridom. Spoloéné hl'adiska pre intalaciu
a zariadenia.

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

STN 34 3100 Bezpednostné predpisy pre obsluhu a pracu na elektrickych zariadeniach

STN EN 50 272-2  Bezpeénostné poZiadavky na akumlatorové batérie a in$talacie batérii.
Cast’ 2: Stacionarne batérie
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- INGENIERIE

A s nimi suvisiace normy.

1.4 Napiitové sistavy

; 2-220VDC/T - izolované ststava s kontrolou izola¢ného stavu
1.5 Skratové idaje |
Jednosmerny skratovy prud Io=2,1kA - - oy
iy Yod
€
- 1.6 Prostredie SONTROLAVANE - BHECKED

Elektrické zariadenia, ktoré st predmetom tohto projektu podl'a normy STN 33 0300, st umiestnené
v prostredi ¢l. 3.1.1 - zdkladné. '

1.7 Ochrana pred razom elektrickym pridom
Ochrana je rieSend v zmysle STN 33 2000-4-41 nasledovne:
2 -220VDC/IT - Zivé Zasti: ochrana izolovanim, ochrana krytmi

- nezivé Casti: ochrana samod&innym odpojenim pajania
1.8 Odborna spdsobilost’ (spracovatela projektu v zmysle vyhl.g. 718/2002 Z.z.)

Dokumentécia je vypracovand pracovnikom, ktory je drZitel'om osvedZ&enia na ¢innost’
elektrotechnik $pecialista — projektant elektrotechnickych zariaden{ v zmysle §24, vyhlasky MPSVaR
718/2002 Z.z. Osvedéenie bolo vydané IBP Bratislava pod €.0068 IBA 1999 EZ PA,B E1.0 nameno .
Ing. Stefan Halag.

“out the prior written consent of LAIR LIQUIDE.

1.9 Zaradenie zariadenia v zmysle vyhladky ¢&. 718/2002 Z.z.

V?lUHD [ps
disclose

Elektrické zariadenie, ktoré je predmetom tohto projektu je skupiny ,,A™ v zmysle vyhlasky
MPSVaR SR &.718/2002 Z.z, priloha 8.1 Cast’ IIL

2. TECHNICKE RIESENIE

2.1 Popis nového stavu

B Sfesetnegont pasetrecopie

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

préalable de L'AIR LIQUIDE

- -1ks jednosmerny rozvadza¢ 220V DC-funkéné oznalenie ATJ, zloZeny z dvoch poli

- -2ks usmerfioval pre napdjanie rozvadzata ATJ- funkéné oznadenie ATF1, ATF2

. -2ks akumulatorova batéria pre napajanie rozvadzada ATJ - funkéné oznadenie ATB1, ATB2

ofmations importantes e
ou divulgué sans ['accord

Rozvadza¢ ATJ ( 2-220V/IT ) je skritiovy, umiestneny pri stene s dvoma systémami pripojnic — W1,
W2, zloeny zdvoch poli. Rozvidzal je napajany zusmerfiovaov ATF1, ATF2 s paralelnym
ripojenim akumulétorovych batérii ATBI, ATB2 privodnymi kéblovymi vedeniami zdola. V skrini
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2.4 ProtipoZiarne opatrenia

ATIJ1 st umiestnené privody do rozvddzaca, skrifia ATJ2 je vy&lenend pre odpinadové a poistkové
vyvody.

Pripojnice W1 a W2 bude moZné spojit’ cez isti¢ QW12.

Na jednu pripojnicu je mozné pripojit’ jeden usmertioval a jednu akumlatorovi batériu. Paralelné
zapojenie akumlétorovych batérif nie je povolené. Vyvody moZno zapojit' na pripojnice W1, alebo W2
prepinaémi. Manipuldcia s prepinami je dovolend len bez zitaZe, ked’ je isti alebo odpina& v
prislu§nom vyvode vypnuty.

Na kaZdej pripojnici bude signalizacia podpétia, nadpétia a zemného spojenia. Signalizovany bude
vypnuty stav istiCov (nie odpinacov) vo vyvodoch. Zemné spojenie bude signalizované do riadiaceho

systému a signdl bude prendSany na riadiace pracovisko rozvodne T80. Pristroj pre kontrolu
izolaéného stavu bude nastaveny na hodnotu 1kQ/V.

Usmertiovae ATF1, ATF2 typ IP220 (osadené 6-timi modulmi meniéov typu IC 3000/250V, 7,5A)
st umiestnené v miestnosti vlastnej spotreby. Napéjanie kazdého usmerfiovada je dvomi privodmi
z rozvéadzada striedave] vlastnej spotreby (3x400V, 50Hz, 25A) Pre tri moduly IC3000/250V je uréeny
jeden privod z rozvadzaga striedavej vlastnej spotreby . Vystupy z modulov st spojené do spolo¢ného
vyvodu. SliZia pre napdjanie rozvadzaca ATJ a zaroveti na dobijanie akumulétorovej batérie.

Kazdy usmeriiova¢ obsahuje riadiaci a dohladovy systém PSMS4. Pre komunikéciu sluzi rozhranie
RS422.

Akumlatorové batérie ATB1, ATB2 budl umiestnené v priestoroch akumuldtorovne na kovovych
stojanoch. Kazdd ma kapacitu 122Ah pre dobu zalohovania 6h. Batérie bud( olovené, ventilom
riadené typu Sprinter P6V 1700, 6V, bezidrzbové podas celej Zivotnosti (10 rokov pri teplote okolia
20C ), plynotesné s vnutornou rekombindciou vznikajticich plynov, odolné proti hlbkovemuyv(ybltlu

t

klasifikované ako “S vysokou vykonnostou” podl'a Eurobat. CHMICK: 1 5

Ora ses. o Wl

l‘\.

2.2 Kabelaz s e aad

/'m’\

Stcastou tohto projektu st len kable medzi rozvddzadom ATJ, usmerfiovaémi a akumlatorovymi gpe e ier,
batériami. Nasledujlice kablové prepojenia musia byt’ urobené dodavatel'om technologmkej Gastis—

- 4x trojfazovy privod pre usmertiovace: kébel 5x2,5mm?2 Cu

- vSetky kable pre napéjanie spotrebi¢ov

Istenie privodovych kablov musi byt 25A.

2.3 Uzemnenie

Nové zariadenia musia byt’ spojené s uzemtiovacou ststavou rozvodne T80. Uzemnenie sa urobi z

pasku FeZn 30x4. Spojenie bude zvarované a skrutkované . Uzemnenie bude zodpovedat’ norme STN 33
2000-5-54.

@

ProtipoZiarne prepazky pod rozvddza¢mi a na prestupoch cez steny su predmetom stavebne;j Sasti.
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3. BEZPECNOST A OCHRANA ZDRAVIA

%
)

e T CNED

Pri mont&Znych pracach je nutné dodrZiavat’ vSeobecné bezpe&nostné predpisy platné venergétike a
to hlavne :

- STN 34 3100 + STN 34 3110 Bezpeénostné predpisy

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

- Vyhléaska &. 59/82 Zb. Slovenského tiradu bezpecnosti prace o zakladnych pozZiadavkach na
zaistenie bezpe&nosti préce a technickych zariadeni.

- Vyhlagka & 218/2002 Z.z. o odborne] spdsobilosti pracovnikov.

Pred zadatim préac musia byt’ vietci ziastnen{ pracovnici oboznameni s uvedenymi bezpednostnymi
predpismi, so zasadami technologického postupu a so zésadami bezpednosti a ochrany zdravia pri préci.
Dalej musia byt’ obozndmeni s pracoviskom, pristupovymi a inikovymi cestami, musia byt’ pouceni o
zvladtnej povahe a stave zariadenia, v blizkosti ktorého budi prace vykondvané. V celom priestore
rozvodne T80 musia byt vyznadené priestory, do ktorych nesmi pracovnici vykonavajuci opravu
ystupovat’. Vetci pracovnici musia byt vybaveni osobnymi ochrannymi prostriedkami, a to najmé
pracovnymi rukavicami pre manipuldciu s materidlom a ochrannou prilbou.

Pri vykoné4vani prac st pracovnici povinni dodrZiavat’ zésady technologického postupu a zasady
bezpetnosti a ochrany zdravia pri préaci.

Unikové cesty musia byt’ vyznagené.

N LAY c .
RTINS E

4. PREDKOMPLEXNE A KOMPLEXNE VYSKUSANIE

4.1  Ukelom vyskusania je :
- Overenie spravnosti a komplexnosti dodévok, montaze, prevadzkyschopnost’ el. zariadenia a
vz4jomna st&innost’ s ostatnymi prevadzkovymi stibormi.
- Vytvorenie predpokladov pre odovzdanie a prevzatie dotknutych zariadeni a ich uvedenie do
skuSobnej prevadzky. ‘
Skugky buda vykenané v sulade s STN 33 3210- €L, 6.1 + 6.4. Sugastou skusok st poZiadavky na
bezpednost a ochranu zdravia so zretefom na vyhradené technické zariadenia.

42  Predkomplexné vyskaSanie
Zahriiuje sabor skudok, merani, nastaveni, preverenie strojov, siéinnost’ funk&nych celkov a d’algich

“konov, ktoré je potrebné vykonat’, aby bolo el. zariadenie schopné komplexného vyskusania.

"Y)"chodiskové predpoklady na vykonanie predkomplexného vyskuSania st :
- ukonéend montaZ ' -

ukonZené individuélne skasky
na revizna sprava

alizdciu opravend podra skutogného vyhotovenia

Page
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- sprievodna dokumentécia jednotlivych vyrobkov a navody na obsluhu

Zhotovitel' vyzve obstardvatel'a na i¢ast’ pri skiSkach 14 dni pred zahdjenim skuSok.

Obstaravatel’ je povinny zhotovitel'ovi na jeho poZiadanie poskytnat : .y
- pracovnikov prevadzky s prislusnou kvalifikdciou Prasitere Bt
- prevadzkové hmoty a material
- el. energiu-

Pred zah4jenim sku¥ok je nutné stanovit’ rozsah merani a skuiSok jednotlivych el. zana@em

D priebehu a vysledkoch predkomplexnych skiSok vystavi zhotovitel’ pisomné do‘klac'fy BE P

13 Komplexné vyskiiSanie
Sthlas na zahajenie komplexného vyskuSania dé preberacia komisia (zloZena zo zdstupcov
bbstardvatela a zhotovitel'a) po overeni, Ze el. zariadenie je moZné pripojit' na menovité napitie.
K terminu komplexného vyski$ania musi byt’ zabezpedens:
- ukonéené montéZne prace
- ispe¥ne ukondené individuélne skusky a predkomplexné vyskiSanie
Zhotovitel’ k tomuto terminu musi mat’ k dispozicii prisluiné doklady v zmysle hospodarskeho
zékonnika a naleZitosti, vyplyvajtce z dodavatel'sko-odberatel'skych vzt'ahov.
omplexnym vyska$anim preukaZe zhotovitel' kvalitu a schopnost’ el. zariadenia na uvedenie do
revadzky.

Zhotovitel’ spolu s obstardvatelom budu viest’ podrobné technické zdznamy o priebehu skiiSok a
vypracuju zapis s celkovym vyhodnotenim, ktory bude sii¢astou preberacieho protokolu.

5. BEZPECNOSTNE OPATRENIA POCAS PREVADZKY
Pre zaistenie bezpe&nosti pri praci na el. zariadeniach st urobené tieto opatrenia :

- do priestorov elektrotechnologickych zariaden{ bude mat’ pristup len vySkoleny personal

- na rozvodnom zariadeni a na vstupoch do priestorov musia byt umiestnené bezpeénostné
ftabul’ky v zmysle STN 34 03510
- prevadzka transformovne bude vybavend ochrannymi a pracovnymi pombckami v zmysle STN
34 2000-4-41, STN 38 1981.
Prevadzka zariadenia je &ist4, neznelistuje ovzdusie a nevplyva Skodlivo na I'udsky organizmus.
Z protipoZiarnych dévodov budt kéble uloZené v zmysle STN 33 2000-5-52. Prestupy kablov cez
stavebné kon$trukcie budu protipoZiarne utesnéné (riei stavebnd Cast).
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21

2.2

2.3
2.4
2.5
2.6
27
2.8
2.9
2.10

pcs

pcs

ks

ks

ks
ks
ks
ks
ks
ks
ks

N NN NDNDNDDN

Usmerfiovaé typ IC 3000/250V 45A (6x IC 3000/250V 7,5A)
Technické tdaje:

Napajacie napatie: 3x400V, 50Hz

Vystuphé napétie: 189-250V DC

Vystupny prad. 45A

Rozmery: § xhxv= 600 x 600 x2000 mm
Umiestneny pri stene

Dodavatel: ALTRON SK, a.s. Bratislava

Skrifiovy rozvadzaé ATJ

Skritiovy rozvadzaé nastenny s uzamykatelymi dverami. Zatstenie kablov zospodu.
Krytie 1P43/IP30

Pristroje upevnené na liste.

Skrifiu privodov (&.1) vyhotovit tak, aby oviadacie paky silovych vypinagov pre¢nievali
cez vyrezy vo dverach. Dvere pofa ¢. 1 budl opatrené slepou schémou.

Technické udaje:
Napéatova sustava: 2-220 Vjs /1T
Menovity prud pripojnic: 150 A, 5kA

Farba: RAL 7032

Rozmery:

Celkové dlzka: 1600mm (2 polia & 800mm)
Hibka: 600mm

Vyska: 2250mm

Pristrojova napli:

ATJ - POLE ¢

Dvojpblovy isti¢ Schneider NS 100 STR22SE, 250VDC, 100A,
Prislugenstvo: - pomocné kontakty OF1, OF2, kryt svoriek
Dvojp6lovy odpina¢ Schneider NS 100NA, 250VDC, 100A
Prislugenstvo: pomocné kontakty OF1, OF2, kryt svoriek
Vackovy spina¢ S10J-D-2402-B8.VP.S

Ovladacia hlavica T10A CE, gierna

Spinacia jednotka T10Z111Z

Spojovaci diel T10SD3

Digitalny voltmeter, 0-250V

Ampérmeter Ma96c so stupnicou 150-0-150 / 15-0-15A, s bocnikom 600/60mV
Ampérmeter Ma96¢ so stupnicou 0-60A, s bo¢nikom 60mvV

“z
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menovité napatie
kapacita C10
typ batérie

Dodavatel:

220V DC
122Ah

[ 2.1

2.12

2.13

2.14 ks 2 Podpatové relé PR 01, 100-200V, 2x prepinaci kontakt

2,15 ks 2 Nadpétové relé PR 01, 200-400V, 2x prepinaci kontakt

2.16 ks 2 Zastrckové relé 700-HA33Z22-3, 220Vs, 3P

217 ks 2 Patica pre relé 700-HN203

2.18 ks 4 Poistkovy spodok SPB00, OEZ Letohrad

219 ks 4 Poistkova patréna nozova PNO0O 25A gG/gL

2.20 ks 2 Dvojpblova zasuvka, 32A, 220V DC, zapustené vyhotovenie, s vidlicou
2,21 ks 6 Dvojpdlovy isti¢ LSN-DC2C/2, 250V, 2A

2.22 ks 10 | Svorka 50 mm2

2.23 ks 81 Radova svorka 1,5 - 4 mm?2

2.24 ks 2 Mera& zemného odporu MIO200, 220VDC

2.25 ks 4 Poistkovy odpina¢ FHO0-1S/F,160A, 220V DC, s poistkou PNOGO gG/80A

obsahujuci :
2.25a ks 2 Zostavovacia sada pre dvojpolovy odpinadé 0D-FH00-SS24
2.25b ks 2 Pomocny kontakt 0D-FH-SK
2.25¢ ks 4 Zabrana pred nebezp. dotykom
ATJ — POLE2

2.28 ks 3 Dvojpdlovy isti¢ LSN-DC16C/2, 250VDC, 16A, Schneider

2.29 ks 3 Dvojpolovy isti¢ LSN-DC10C/2, 250VDC, 10A, Schneider

2.30 ks 6 Dvojpdlovy istic LSN-DC6C/2, 250VDC, 8A, Schneider

2.31 ks 18 | Dvojpdlovy poistkovy odpinaé OPV14, 220V DC, 63A s poistkou 14x51
2.32 ks 12 | Valcova poistka 14x51, typ PV14 6A gG

2.33 ks 12 | Valcova poistka 14x51, typ PV14 10A gG

2,34 ks 8 Valcova poistka 14x51, typ PV14 16A gG

2,35 ks 4 Valcova poistka 14x51, typ PV14 25A gG

2,36 ks 30 | Otogny spinad typ S32J D 2204 C6, 220V DC, 32A, &titok : W1 — 0 — W2
2.37 ks 78 Radové svorka 1,5 - 4 mm?2

2.38 ks 4 Kéblové oko lisovacie pre Cu vodié 1x25mm?2

2.39

3 ks 2 Akumulatorové batéria staniéna, dodana spolu so stojanom,

Sprinter P 6V 1700 6V (36ks pre 220V)

Umiestnenie ; podla vykresu &. ELV38-3-07141

ALTRON 8K, a.s. Bratislava
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3

40
140

20

Kabel CYA 1x25
Kabel CYA 1x50
Kabel JQTQ 7Dx0,8

Uzemiiovaci pasik FeZn 30/4
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DOCUMENT No.
ELV38-6-06114
page?2/5

TECHNICAL REPORT

1.1  Subject and scope of the project

The scope of this project is completion of electrical devices, which provide supply of equipments
of distribution system T81 by voltage 220V DC. This project is detailed design.

1.2  Used documents

The following documents were used for preparation of this project.

equipment.
- Technical norms

1.3 Related norms

Negotiation with operator and inspection of the current state of the substation
Offers and technical documentation provided by manufacturers of electrical instruments and

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

STN 01 8010
STN 33 2000-3

STN 33 0300
STN 33 0330
STN 33 0400

STN 33 3225
STN 33 3015

STN 33 3051
STN 33 3210
STN 33 3220
STN 33 3231
STN 33 2000-4-41

Safety colours and designation. General prescriptions.

Electrical installation of buildings. Determination of basic

conditions.

Types of environments of electrical equipment.

Degrees of protection.

Coordination of insulation in electrical networks with rated voltage
over 1kV. '

Earthing in substations.

Electric substations and electrical equipment. Regulation of
dimensioning according to dynamic and thermal short circuit capacity.
Protection of electrical instruments and distribution equipment.
Distribution equipment. General prescriptions.

General prescriptions for electrical substations.

Three-phase substations for voltage up to 52 kV.

Electrical installations of buildings. Providing safety. Protection
against injuries by electric current.

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

against overcurrent. -
STN 33 2000-4-46

STN 33 2000-4-471

STN 33 2000-4-473

STN IEC 611140

Electrotechnical norms. Electrical equipment. Safety. Breaking and
making.

Electrotechnical norms. Electrical equipment. Safety.

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

Electrotechnical norms. Electrical equipment. Safety.

Application of safety measures. Protection against overcurrent,
Protection against injury by el. current. Common regulations for

installation and equipment.

This documentation is owned by a.s. ELEKTROVOD Holding
Any part of documentation can 't be reproduced or used without written allowance
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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 norms for operation of electrical equipment.
STN 38 2156 Cable channels, shafts, bridges and fields.

1.4  Voltage systems

e 2-220V/IT - 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 is planned according Slovak Technical Norm (STN 33 2000-4-41) in following way:

- 2-220V/IT - insulated system with control of state of insulation
- in normal operation: by means of covers
by means of insulation

1.7  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 EZ P A, B E1.0

2. TECHNICAL DATA

Device which provide supply of voltage 220V DC will be situated on the downstairs of building
T81. The designed devices contains:

Ipecs 220V DCLV - switchboard, named ATJ, composed of two cubicles
1 pes  rectifier for charging of switchboard ATJ, named ATF1
I pcs  accumulators for supplying switchboard ATJ, named ATB1

LV switchboard ATJ ( 2-220V/IT ) is produced as cubicles, with two busbar system — W1, W2,
composed from two cubicles. LV switchboard is supplied from rectifiers ATF1, parallel — conected
to accumulators ATB1 by cable inlets from below. The cubicle ATJ1 contains inlets (circuit
breakers, switches), cubicle ATJ2 is strictly used for circuit breakers and fuse disconnectors outlets.

The rectifiers ATF1 (type IC 3000/250V 7,5A) is situated in area of self consumption. They are
used for supply of ATJ accumulators.

Accumulators ATB1 is situated in accumulators room..

This documentation is owned by a.s. ELEKTROVOD Holding
Any part of documentation can’t be reproduced or used without written allowance
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3. 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 norms especially:

- STN 34 3100 + STN 34 3110 Safety norms

- 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. 74/1996 about expertise of personnel.
Before starting of works, whole personnel must be informed about stated safety norms and
prescriptions, technological procedures and about safety norms 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 norms.
Escape ways must be clearly marked.

4. PRE-COMPLEX AND COMPLEX TESTING

4.1  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 norm STN 33 3210 - cl. 6.1 + 6.4. Testing includes requirements
for safety and health protection given for stated technical equipment.

4.2  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
- 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.

This documentation is owned by a.s. ELEKTROVOD Holding
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Supplier will prepare a written report about course and results of pre-complex testing.

4.3  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.

5. 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.

This documentation is owned by a.s. ELEKTROVOD Holding
Any part of documentation can't be reproduced or used without written allowance
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TECHNICAL REPORT

1.1  Subject and scope of the project

The scope of this project is completion of electrical devices, which provide supply of equipments
of distribution system T8&1 by voltage 220V DC. This project is detailed design.

1.2 Used documents

The following documents were used for preparation of this project:

equipment.
- Technical norms

1.3 Related norms

Negotiation with operator and inspection of the current state of the substation
Offers and technical documentation provided by manufacturers of electrical instruments and

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

STN 01 8010
STN 33 2000-3

STN 33 0300
STN 33 0330
STN 33 0400

STN 33 3225
STN 33 3015

STN 33 3051
STN 33 3210
STN 33 3220
STN 33 3231
STN 33 2000-4-41

Safety colours and designation. General prescriptions.

Electrical installation of buildings. Determination of basic

conditions.

Types of environments of electrical equipment.

Degrees of protection.

Coordination of insulation in electrical networks with rated voltage
over 1kV.

Earthing in substations.

Electric  substations and electrical equipment. Regulation of
dimensioning according to dynamic and thermal short circuit capacity.
Protection of electrical instruments and distribution equipment.
Distribution equipment. General prescriptions.

General prescriptions for electrical substations.

Three-phase substations for voltage up to 52 kV.

Electrical installations of buildings. Providing safety. Protection
against injuries by electric current.

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

against overcurrent,
STN 33 2000-4-46

STN 33 2000-4-471

STN 33 2000-4-473

STN IEC 611140

Electrotechnical norms. Electrical equipment. Safety. Breaking and
making,

Electrotechnical norms. Electrical equipment. Safety.

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

Electrotechnical norms. Electrical equipment. Safety.

Application of safety measures. Protection against overcurrent.
Protection against injury by el. current. Common regulations for
installation and equipment.

This documentation is owned by a.s. ELEKTROVOD Holding
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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 norms for operation of electrical equipment.
STN 38 2156 Cable channels, shafts, bridges and fields.

1.4  Voltage systems

o 2-220V/IT - 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 is planned according Slovak Technical Norm (STN 33 2000-4-41) in following way:

- 2-220V/IT - insulated system with control of state of insulation
- in normal operation: by means of covers
by means of insulation

1.7 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, BE1.0

2. TECHNICAL DATA

Device which provide supply of voltage 220V DC will be situated on the downstairs of building
T81. The designed devices contains:

I'pcs 220V DC LV - switchboard, named ATJ, composed of two cubicles
I'pcs  rectifier for charging of switchboard ATJ, named ATF1
I pcs  accumulators for supplying switchboard ATJ, named ATB1

LV switchboard ATJ ( 2-220V/IT ) is produced as cubicles, with two busbar system — W1, W2,
composed from two cubicles. LV switchboard is supplied from rectifiers ATF1, parallel — conected
to -accumulators ATBI1 by cable inlets from below. The cubicle ATJ1 contains inlets (circuit
breakers, switches), cubicle ATJ2 is strictly used for circuit breakers and fuse disconnectors outlets.

The rectifiers ATF1 (type IC 3000/250V 7,5A) is situated in area of self consumption. They are
used for supply of ATJ accumulators.

Accumulators ATB1 is situated in accumulators room..

This documentation is owned by a.s. ELEKTROVOD Holding
Any part of documentation cant be reproduced or used without written allowance
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3. 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 norms especially:

- STN 34 3100 + STN 34 3110 Safety norms

- 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. 74/1996 about expertise of personnel.
Before starting of works, whole personnel must be informed about stated safety norms and
prescriptions, technological procedures and about safety norms 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 norms.
Escape ways must be clearly marked.

4. PRE-COMPLEX AND COMPLEX TESTING

4.1  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 norm STN 33 3210 - cl. 6.1 + 6.4. Testing includes requirements
for safety and health protection given for stated technical equipment.

4.2  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
- 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.

This documentation is owned by a.s. ELEKTROVOD Holding
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Supplier will prepare a written report about course and results of pre-complex testing.

4.3  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.

5. 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.

This documentation is owned by a.s. ELEKTROVOD Holding
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1. TECHNICAL REPORT

1. GENERAL DATA

1.1 Subject and scope of the project

The scope of this project is completion of electrical devices, which provide supply of 220VDC
voltage for the 6kV switchboard T80 .

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

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

- Technical norms

1.3 Related norms

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

STN 01 8010 Safety colours and designation. General prescriptions.

STN 33 2000-3 Electrical installation of buildings. Determination of basic
conditions.

STN 33 0300 Types of environments of electrical equipment.

STN 33 0330 Degrees of protection.

STN 33 3225 Earthing in substations.

STN 33 2000-4-41 Electrical installations of buildings. Providing safety. Protection
against injuries by electric current.

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

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

' making,

STN 33 2000-4-471  Electrotechnical norms. Electrical equipment. Safety.
Application of safety measures. General. Protection against injury by
electrical current.

STN 33 2000-4-473  Electrotechnical norms. Electrical equipment. Safety.
Application of safety measures. Protection against overcurrent.

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

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

STN 34 3100 Safety norms for operation of electrical equipment.
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disclosed without the prior written consent of L'AIR LIQUIDE.

STN EN 50 272-2 Safety requirements for secondary batteries and battery installations. Part 2:
Stationary batteries.

14 Voltage systems

e 2.220VDC/AT - insulated system with control of insulation state

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

1.6  Electrical shock protection
Protection is planned according Slovak Technical Norm (STN 33 2000-4-41) in following way:

- 2-220VDC/T - insulated system with control of state of insulation
- in normal operation: by means of covers
by means of insulation

- by disturbance: automatic disconnection of power supply

1.7  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 EZ P A, B E1.0

2. TECHNICAL DAT

@nd hh&%( oé&m o% (R /ef qb )| and
21  Description tLQs«o Ea @\1 t‘tkﬁ’/i% !

Device which provide supply of voltage 220V DC will be situated on the downstairs of building
T80. The designed devices contains:

1pcs 220V DCLV - switchboard, named ATJ, composed of two cubicles
2 pes  rectifier for charging of switchboard ATJ, named ATF1, ATF2

2pes  accumulators for supplying switchboard ATJ, named ATB1, ATB2

LV switchboard ATJ ( 2-220V/IT ) is produced as cubicles, with two busbar system — W1, W2,
composed from two cubicles. LV switchboard is supplied from rectifiers ATF1 and ATF2, parallel -
conected to accumulators ATB1, ATB2 by cable inlets from below. The cubicle ATJ1 contains inlets
(circuit breakers, switches), cubicle ATJ2 is used for circuit breakers and fuse disconnectors outlets.
The busbars W and W2 is possible to connect via the circui breaker QW 12,

To one busbar system is possible to connect one rectifier and one battery. Paralell operation of the
batteries is not allowed. The outlets can be connected to the busbars W1 or W2 via selector switches,
These switches are capable for no load operation only, when the circuit breakers or fuse switches are

switched off.
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Signallisation of overvoltage, undervoltage and earth fault will be provoded for each busbar system.
The rectifiers ATF1, ATF2 type IP220 (equipped with 6 converters type IC 3000/250V 7,5A) are
situated in the lv room. They are used for supply of ATJ and charging of batteries.

Each rectifier is supplied by two outlets (3x400V, 25A) from the 400V distribution board.

The rectifiers are equipped with a monitorong system PSMS4 and RS 422 communication interface.

The batteries are placed in the battery room. The valve regulated lead acid block batteries Sprinter

P6V 1700, 6V, are maintenance-free during the whole service life (10 years at 20C ambient) , very
low gassing due to internal gas recombination, proof against deep discharge, with very low gassing
due to internal gas recombination. Eurobat classification: high performance.

The capacity of batteries is 122Ah to supply the 6kV switchboard T80 for 6h.

2.2 Cabling

This design consist only the cable connection between the 220VDC distribution board, rectifiers and
batteries.The following cable connections are to be provided by others:

- power supply for rectifiers: 4x cable 5x2,5mm2 Cu
p 143 v ‘FMU(({L C_g_/(ge( Croty Seclis
- cables to the consumers Q (.,w
( LA—QAQ- y

The input fuses for power supply shall be rated 3x25A.

2.3 Earthing
The new equipment will be connected to the earthing system. Earthing of equipment will be provided

by band conductor - FeZn 30x4. Connections of earthing conductors will be bolted or welded. Earthing
will fulfill the requirements of standard STN 33 2000-5-54.

2.4  Fireproof barriers

Fireproof barriers are in scope of the civil part.

3. SAFETY AND HEALTH PROTECTION AT RECONSTRUCTION

During demounting and mounting it is 1nev1table to work according the general safety norms
especially:

- STN 34 3100 = STN 34 3110 Safety norms
- 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 Z.z about expertise of personnel.

Before starting of works, whole personnel must be informed about stated safety norms and
prescriptions, technological procedures and about safety norms and health protection at work.
Furthermore, they must be informed about entrance and escape ways, state and features of equipment,
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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 norms.

Escape ways must be clearly marked.

4. PRE-COMPLEX AND COMPLEX TESTING

4.1 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 norm STN 33 3210 - cl. 6.1 + 6.4. Testing includes requirements
for safety and health protection given for stated technical equipment.

Pre-complex testing

=
o

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

- 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,

4.3 Complex testing
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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.

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 3510 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.
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1. pcs 2 [Rectifier type IC 3000/250V 45A (6x IC 3000/250V 7,5A)

Technical data of rectifier:

Supply voltage: 3x 400V, 50Hz
Output voltage:  189-250V DC

Output current: 45A
Size:wxdxh= 600 x 600 x2000 mm

HProducer: ALTRON SK, a.s. Bratislava

2, LV switchboard ATJ
Cubicle LV switchboard with lockable door. Cable inlets from below.
Coverage 1P43/30.

Devices instaled on molding.
Cubicle of inlet (No.1) will be made with lap over of control actuators of circuit breakers

through opening in front door. The door of cubicle No. 1 contains mimic diagram.

Technical data:
Voltage system: 2-220 Vjs /1T
Rated current of busbars : 150 A, 5kA

Color; RAL 7032
Size:

Total length: 2x800mm
Width: 600mm
Height: 2250mm
Device list:

ATJ - Cubicle No.1

2.1 pcs 1 Two pole circuit breaker Schneider NS 100 STR22SE, 250VDC, 100A
Breaker auxiliaries: - Auxiliary contacts OF1, OF2, cover for terminals
2.2 pcs 10 ]| Two pole switch disconnector Schneider NS 100NA, 250VDC, 100A
Breaker auxiliaries: auxiliary contacts OF1, OF2, cover for terminals

2.3 pcs 2 Cam switch S10J-D-2402-B8.VP.S

24 pcs 2 | Actuator T10A CE, black

25 pcs 2 Switch unit T10Z2111Z

2.6 pcs 2 Fitting T10SD3

2.7 pcs 2 Voltmeter Ma96¢, 0-250V DC

2.8 pcs 2 Amperemeter Ma96c with scale 150-0-150 / 15-0-15A, shunt with tap 600/60mV
29 pcs 2 Amperemeter Mag86c with scale 0-60A, with shunt 60mV

210 pcs
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2,11
212
2.13
2.14 pcs 2 Undervoltage relay PR 01, 100-200V, 2x change-over contact
2.18 pcs 2 Overvoltage relay PR 01, 200-400V, 2x change-over contact
2.16 pcs 2 Auxiliary relay 700-HA33Z2-3, 220V DC, 3P
2.17 pcs 2 Relay socket 700-HN203
2.18 pcs 4 Fuse socket SPB00, OEZ Letohrad
2.19 pcs 4 Fuse PNOQO 50A gG/gL
2.20 pcs 2 Four pole socket CEG3243, 32A,400V, recessed model
2.21 pes 4 Two pole breaker LSN-DC2C/2, 250V, 2A
2.22 pcs 10 | Terminal 50 mm2
2.23 pcs 81 Row terminal 1,5 - 4 mm2
224 pcs 2 Measurement device of ground resistance MIO200, 220VDC
2.25 pcs 4 Fuse switch disconnector FH00-1S/F, 100A, 220VDC with fuse PHNOOO gG/gL 80A
2.25a pcs 2 set for 2-pole disconnector 0D-FH00-SS24
2.25b pcs 2 Auxiliary contact 0D-FH-SK
2.25¢ pcs 4 Protection against direct contact
ATJ - Cubicle 2
2.28 pcs Two pole breaker LSN-DC16C/2, 250VDC, 16A, Schneider

3
2.29 pcs 3 Two pole breaker LSN-DC10C/2, 250VDC, 10A, Schneider
2.30 pcs 6 Two pole breaker LSN-DC6C/2, 250VDC, 6A, Schneider

2.31 pcs 18 2-pole fuse switch disconnector OPV14, 220V DC, 63A with fuse 14x51
2,32 pcs 12 |Fuse PV14 6A gG

2.33 pcs 12 Fuse PV14 10A gG

2.34 pcs 8 Fuse PV14 16A gG

2.35 pcs 4 Fuse PV14 25A gG

2.36 pes 30 | Cam switch type S25J D 2202 C8, 220V DC, 25A, W1 -0-W2

2.37 pcs 78 | Row terminal 1,5 - 4 mm2

2.38 pcs 4 Mouilding cable lug for Cu conductor 1x25mm?2

2.39

3. pcs 2 Station accumulator battery, with included steel frame
rated voltage 220V DC

capacity C10 122Ah

battery type  Sprinter P 6V 1700 6V (36pcs for one unit)
Arrangement acc. ELV38-3-07141

Supplier : Altron SK, a.s. Bratislava
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4. m 40 | Cabel CYA 1x25
5. m 140 |Cabel CYA 1x50
6. m 5 [Cabel JQTQ 7Dx0,8
7. m 20 | Earthing strip FeZn 30/4
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. i | Elektrovod
CABLE LIST / SUPIS KABLOV Holding, a. s.
PROJECT: KOSICE DOCUMENT No:
ELV38-6-06094
PART: M Battery System for Supply T80 DATE: 05/2005
_ PAGE: 1/
CABLE
CABLE FROM TO TYPE LENGHT (m) REMARK
=ATJ-WL50201 ATJ1 ATF1 CYA 10
1x25
=ATJ-WL50202 ATJ1 ATF1 CYA 10
1x25
=ATJ-WL50204 AT +ATB1 CYA 35
1x50
=ATJ-WL50205 ATJA1 -ATB1 CYA ‘ 35
1x50
=ATJ-WL50211 ATJ2 ATF2 CYA 10
1x25
=ATJ-WL50212 ATJ2 ATF2 CYA 10
1x25
=ATJ-WL50214 ATJ2 +ATB2 CYA 35
1x50
=ATJ-WL50215 ATJ2 -ATB2 CYA 35
1x50
=ATJ-WS50101 AT ATJ2 JaTta 3
7Dx0,8 .
gw @MMM% [ 3 .Y é,,- N. I>C‘)W w:{-ﬂ
— O¥e V=
Ff’!ﬂ A IR LIQU![E—\ N1Fme K- lKeopett/
w = —.’"l o Jn — -~ s
This Document I1s .
=y 1 T
&) pGREED W[TH COMMENTES
AT AL
AT
& ai
B foveof ok documelt, e,
w.
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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