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1. VSEOBECNE UDAJE

dis.
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TECHNICKA SPRAVA

1.1 Predmet a rozsah projektu

Predmetom projektu je navrh elektrotechnologickych zariadeni, zabezpe&ujucich napajanie
pristrojov rozvodne 6kV T81 napétim 220V DC. Projekt je vypracovany na trovni projektu pre realizaciu.
Projektované zariadenie bude umiestnené v areali US Steel KoSice v novej budove rozvodne T81.

1.2 Pouzité podklady, predpisy a normy
- Zaznamy z konzultacii

- Technické podklady od pouZitych pristrojov

1.3 Pouzité normy

STN 01 8010

STN 33 2000-3
STN 33 0300

STN 33 0330

STN 33 3220

STN 33 2000-4-41
STN 33 2000-4-43
STN 33 2000-4-46

STN 33 2000-4-471
STN 33 2000-4-473

STNIEC 611140
STN 33 2000-5-54

STN 34 3100
STN EN 50 272-2

- PrisluSné normy STN, IEC, vyhlasky, technické smernice a katalogy

Bezpecnostné farby a znacky. VSeobecné ustanovenia.

Elektrické inStalacie budov. Stanovenie zdkladnych podmienok.

Druhy prostredi pre elektrické zariadenia.

Stupne ochran krytim.

Spolo¢né ustanovenia pre elektrické stanice.

Elektrické inStalacie budov. Zaistenie bezpe€nosti. Ochrana pred

urazom elektrickym pridom.

Elektrotechnické predpisy. Elektrické zariadenia. Bezpe&nost.

Ochrana proti nadprudom.

Elektrotechnické predpisy. Elektrické zariadenia. Bezpe&nost'.
Odpojovanie a spinanie.

Elektrotechnické predpisy. Elektrické zariadenia. Bezpe&nost'.

PouZitie ochrannych opatreni pre zaistenie bezpe€nosti. VSeobecne.

Opatrenia k zaisteniu ochrany pred tirazom elektrickym pridom

Elektrotechnické predpisy. Elektrické zariadenia. Bezpednost'.

PouZitie ochrannych opatreni pre zaistenie bezpe&nosti. Opatrenia proti

nadpridom.

Ochrana pred tirazom elektrickym pridom. Spolo&né hladiska pre instalaciu

a zariadenia.

Elektrické inStalacie budov. Vyber a stavba elektrickych zariadeni.

Uzemtiovacie sustavy a ochranné vodice.

Bezpecnostné predpisy pre obsluhu a pracu na elektrickych zariadeniach

Bezpe¢nostné poZiadavky na akumlatorové batérie a in3talacie batérii.

Cast’ 2: Staciondrne batérie
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A s nimi stivisiace normy. Procovineg ol e
PR TIR IR AP A
1.4 Napit'ové sustavy S
. .. L CONTROLOVALT . @O,
2-220VDC/IT - izolovan4 sustava s kontrolou izolaéného stav— - e

1.5 Skratové daje
Jednosmerny skratovy prad Ix,=2,1kA

1.6 Prostredie

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

1.7 Ochrana pred tirazom elektrickym priidom
Ochrana je rieSend v zmysle STN 33 2000-4-41 nasledovne:
-2-220VDC/IT - Zivé Casti:  ochrana izolovanim, ochrana krytmi
- neZivé Casti: ochrana samod&innym odpojenim napéjania

1.8 Odborna spbsobilost’ (spracovatel'a projektu v zmysle vyhl.&. 718/2002 Z.z.)

Dokumentécia je vypracovana pracovnikom, ktory je drzitel'om osved&enia na Ginnost’
elektrotechnik Specialista — projektant elektrotechnickych zariaden{ v zmysle §24, vyhlasky MPSVaR
¢.718/2002 Z.z. Osved&enie bolo vydané IBP Bratislava pod ¢.0068 IBA 1999 EZ PA,B E1.0 na meno .
Ing. Stefan Halag. '

1.9 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’ I11.

2. TECHNICKE RIESENIE

2.1 Popis nového stavu

Zariadenia pre zaistenie jednosmerného napétia 220V DC budt umiestnené v prizemi objektu T81.
Rozsah budovanych zariadent:

- -lks jednosmerny rozvadza¢ 220V DC-funkéné oznadenie ATJ, zloZeny z dvoch poli
- -lks usmeriiovag pre napéjanie rozvadzada ATJ- funk&né oznadenie ATF1

-lks akumuldtorova batéria pre nap4janie rozvédzada ATJ - funk&né oznadenie ATB1

:‘ROZZVédZ?é ATJ (2-220V/IT ) je skrifiovy, umiestneny pri stene s dvoma systémami pripojnic — W1,
'4, 2loZeny z dvoch poli. Rozvédzag je napéjany z usmertiovata ATF1 s paralelnym pripojenim
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" gkumuldtorovej batérie ATB1 privodnymi kablovymi vedeniami zdola. V skrini ATJ1 st umiestnené
prwody do rozvéadzaca, skrita ATJ2 je vyclenend pre odpinalové a poistkové vyvody.

Na jednu prlpOJmcu je mozné pripojit’ jeden usmertiovaé a jednu akumldtorovi batériu. Vyvody
moZno zapojit’ na pripojnice W1, alebo W2 prepinaémi. Manipulécia s prepinaémi je dovolena len bez
zataze, ked je isti€ alebo odpmac v prislu§nom vyvode vypnuty.

Na kazdej pripojnici bude signalizicia podpétia, nadpétia a zemného spojenia. Signalizovany bude
yypnuty stav istiCov (nie odpinacoc) vo vyvodoch. Zemné spojenie bude signalizované do riadiaceho
systému a signal bude prendSany na riadiace pracovisko rozvodne T81. Pristroj pre meranie
izolaéného stavu bude nastaveny na hodnotu 1kQ/V.

Usmertiovaé ATF1 typ IP220 (osadené 6-timi modulmi meni¢ov typu IC 3000/250V, 7,5A) bude
umiestneny v miestnosti vlastnej spotreby. Napéjanie usmertiovada je dvomi privodmi z rozvadzada
striedavej vlastnej spotreby (3x400V, 50Hz, 25A) Pre tri moduly IC3000/250V je uréeny jeden privod
zrozvadzada striedavej vlastnej spotreby . Vystupy z modulov st spojené do spoloéného vyvodu.
SlaZia pre napdjanie rozvadzaca ATJ a zaroveii na dobijanie akumulatorovej batérie.

Usmertiovaé obsahuje riadiaci a dohladovy systém PSMS4. Pre komunikaciu sliZi rozhranie RS422.
Akumlétorova batéria ATB1 bude umiestnena v priestoroch akumulatorovne na kovovom stojane.

M4 kapacitu 122Ah pre dobu zélohovania 6h. Batérie budll ventilom riadené olovené typu Sprinter
P6V 1700, 6V, beziidrzbové pocas celej Zivotnosti (10 rokov pri teplote okolia 20C ) , plynotesné s
vnitornou rekombinaciou vznikajucich plynov, odolné proti hibkovému vybitiu, klasifikované ako “S
vysokou vykonnost'ou” podl'a Eurobat.

2.2 Kabelaz

Sucast'ou tohto projektu su len kable medzi rozvddzaom ATJ, usmertiovacom a akurnlatorovou baterxou
Nasledujice kdblové prepojenja musia byt urobené dodévatel'om technologickej €asti; v, ;

ERt "M o

- 2x trojfazovy privod pre usmeriiovace: kébel 5x2,5mm2 Cu e etie

- vietky kable pre napajanie spotrebidov PRI
Istenie privodovych kéblov musi byt 25A. V. )

2.3 Uzemnenie
Nové zariadenia musia byt’ spojené s uzemiiovacou sustavou rozvodne T81. Uzemnenie sa urobi z

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

2.4 ProtipoZiarne opatrenia
ProtipoZiarne prepazky pod rozvadzadmi a na prestupoch cez steny st predmetom stavebnej Casti.
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3. BEZPECNOST A OCHRANA ZDRAVIA

Pri montaZnych pracach je nutné dodrZiavat’ vieobecné bezpegnostné predpisy platné v energetike a

to hlavne :

- STN 34 3100 - STN 34 3110 Bezpegnostné predpisy

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

- Vyhlaska €. 59/82 Zb. Slovenského iradu bezpednosti prace o zakladnych poZiadavkéach na
zaistenie bezpednosti prace a technickych zariadeni.

- Vyhlé8ka €. 218/2002 Z.z. o odbornej sposobilosti pracovnikov.

Pred zadatim prac musia byt’ vietci zaGastneni pracovnici oboznameni s uvedenymi bezpeénostnymi

predpismi, so zdsadami technologického postupu a so zésadami bezpe&nosti a ochrany zdravia pri praci.
Dalej musia byt obozndmeni s pracoviskom, pristupovymi a tinikovymi cestami, musia byt pouéeni o
zvlastnej povahe a stave zariadenia, v blizkosti ktorého budt préce vykondvané. V celom priestore
rozvodne T81 musia byt' vyznagené priestory, do ktorych nesmu pracovnici vykonavajici opravu
vstupovat'. VSetci pracovnici musia byt’ vybaveni osobnymi ochrannymi prostriedkami, a to najmi
pracovnymi rukavicami pre manipuldciu s materidlom a ochrannou prilbou.

Pri vykondvani prac st pracovnici povinni dodrZiavat’ zasady technologického

bezpecnosti a ochrany zdravia pri praci,
Unikové cesty musia byt’ vyznadené.

4. PREDKOMPLEXNE A KOMPLEXNE VYSKUSANIE

41  Utelom stkt’xéania je:

COMTROLOVANE )

pestiipirazasady: oy -

T AT

©

- Overenie sprdvnosti a komplexnosti dodavok, montéaZe, prevadzkyschopnost’ el. zariadenia a

vz4jomnd sidinnost’ s ostatnymi prevadzkovymi sibormi.

- Vytvorenie predpokladov pre odovzdanie a prevzatie dotknutych zariadeni a ich uvedenie do

skuSobnej prevadzky.

Skusky budi vykonané v sulade s STN 33 3210 - & 6.1 + 6.4. Stidastou skiidok st poZiadavky na
bezpeénost’ a ochranu zdravia so zretelom na vyhradené technické zariadenia.

42  Predkomplexné vyskusanie

Zahriiuje subor skuSok, merani, nastaveni, preverenie strojov, st&innost’ funkénych celkov a d’algich
Ukonov, ktoré je potrebné vykonat, aby bolo el. zariadenie schopné komplexného vyskusania.

Vychodiskové predpoklady na vykonanie predkomplexného vyskt$ania st :

- ukoncend montaz
- ukoncené individuélne skisky
- vystavend revizna sprava

K dispozicii musi byt

- dokumentécia pre realizaciu opravena podl'a skuto&ného vyhotovenia
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- sprievodna dokumentécia jednotlivych vyrobkov a ndvody na obsluhu
Zhotovitel' vyzve obstaravatel’a na i€ast’ pri skiikach 14 dni pred zahédjenim skusok.
Obstaréavatel’ je povinny zhotovitel'ovi na jeho poZiadanie poskytnut’ : '

- pracovnikov prevadzky s prisluSnou kvalifikédciou

- prevadzkové hmoty a materiél

- el. energiu
Pred zah4jenim skd$ok je nutné stanovit' rozsah merani a skiSok jednotlivych el. zariadend.

O priebehu a vysledkoch predkomplexnych skuSok vystavi zhotovitel’ pisomné doklady.

4.3 Komplexné vyskiSanie

Suhlas na zahajenie komplexného vyskuSania d4 preberacia komisia (zloZena zo zéastupcov
obstaravatela a zhotovitel'a) po overeni, Ze el. zariadenie je moZné pripojit’ na menovité napétie.

K terminu komplexného vyskisania musi byt’ zabezpecené:

- ukonéené montdZne prace

- ispedne ukond&ené individudlne skusky a predkomplexné vyskiSanie

Zhotovitel’ k tomuto terminu musi mat’ k dispozicii prislu$né doklady v zmysle hospodérskeho
zdkonnika a naleZitosti, vyplyvajlce z dodévatel'sko-odberatel'skych vzt'ahov.
Komplexnym vyskuanim preukaZe zhotovitel’ kvalitu a schopnost’ el. zariadenia na uvedenie do
prevadzky. R L

Zhotovitel’ spolu s obstaravatel'om budt viest’ podrobné technické zdznamy o priebt Ha skagok 2%y 5

vypracujt zapis s celkovym vyhodnotenim, ktory bude stiastou preberacieho protokolu. - T Redice
5. BEZPECNOSTNE OPATRENIA POCAS PREVADZKY ﬁ T

Pre zaistenie bezpe€nosti pri préci na el. zariadeniach st urobené tieto opatreniariay cy.3ir | 4 oo
- do priestorov elektrotechnologickych zariadeni bude mat’ pristup len vyskoleny personal——-.- o
- na rozvodnom zariadeni a na vstupoch do priestorov musia byt umiestnené bezpecnostné
tabul’ky v zmysle STN 34 03510
- prevadzka transformovne bude vybavena ochrannymi a pracovnymi pomdckami v zmysle STN
342000-4-41, STN 38 1981.
. Prevadzka zariadenia je &istd, neznegist'uje ovzdusie a nevplyva Skodlivo na I'udsky organizmus.
* Z protipoZiarnych dovodov budu kéble uloZené v zmysle STN 33 2000-5-52. Prestupy kéblov cez
s stavebné konstrukeie budd protipoZiarne utesnéné (riesi stavebna Cast)).
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N Battery System for supply T81

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 T81 .

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.

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

1.4 Voltage systems

e 2-220VDC/IT - 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 EZP A, B E1.0

2. TECHNICAL DATA
. ;
2.1  Description (%Q GQAw b—“*“'f CFU» Qgﬂu""w" AL Q]QU—(\ oo — |

Device which provxde supply o? voltage 220V D w111 be 1tuate on tHe downstairs of building
T80. The designed devices contains:

Ipcs 220V DCLV - switchboard, named ATJ, composed of two cubicles
1 pcs  rectifier for charging of switchboard ATJ, named ATF1
1pcs 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 rectifier ATF1, parallel — connected
to accumulator ATB1 by cable inlets from below. The cubicle ATJ1 contains inlets (circuit breakers,
switches), cubicle ATJ2 is used for circuit breakers and fuse disconnectors outlets.

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.
Signallisation of overvoltage, undervoltage and earth fault will be provoded for each busbar system.
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The rectifier ATF1, type IP220 (equipped with 6 converters type IC 3000/250V 7,5A) is situated in

the 1v room. It is used for supply ATJ and charging of batteries.
The rectifier is supplied by two outlets (3x400V, 25A) from the 400VAC distribution board.
The rectifier is 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. Burobat 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: 2x cable 5x2,5mm?2 Cu

- cables to the consumers R
V,‘_‘o oo dy Cﬂ«q u&u—[m/w

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

oﬁua)@&o I Yf.cjt/\«w——'

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 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. 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,
where the works will be carried out. Places where the personnel cannot enter must be clearly marked
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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.
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 Vsafety 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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21

2.2

23
24
2.5
2.6
2.7
2.8
2.9
2.10

pcs

pcs

pcs

pcs

pcs
pcs
pcs
pcs
pcs
pcs
pcs
pcs

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

LProducer: ALTRON SK, a.s. Bratislava

LV switchboard ATJ
Cubicle LV switchboard with lockable door. Cable inlets from below.

Coverage 1P43/30
Devices instaled on molding.

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

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

Color: RAL 7032
Size:

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

ATJ - Cubicle No.1

Two pole circuit breaker Schneider NS 100 STR22SE, 250VDC, 100A
Breaker auxiliaries: - Auxiliary contacts OF1, OF2, cover for terminals
Two pole switch disconnector Schneider NS 100NA, 250VDC, 100A
Breaker auxiliaries: auxiliary contacts OF1, OF2, cover for terminals

Cam switch $10J-D-2402-B8.VP.S

Actuator T10A CE, black

Switch unit T10Z21112Z

Fitting T10SD3

Voltmeter Mag96¢c, 0-250V

Amperemeter Mag6c with scale 150-0-150 / 15-0-15A, shunt with tap 600/60mV
Amperemeter Ma96c with scale 0-60A, with shunt 80mV

Cubicle of inlet (No.1) will be made with lap over of control actuators of circuit breakers
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211
2.12
2.13
2.14
2.15
2.16
217
2.18
2.19
2.20
2.21
2.22
2.23
2.24
2.25
2.25a
2.25b
2.25¢

2.28
2.29
2.30
2.31
2.32
2.33
2.34
2.35
2.36
2,37
2.38
2.39

pcs 2
pcs 2
pcs 2
pcs 2
pcs 2
pcs 2
pcs 1
pcs 4
pcs 8
pcs 60
pcs 2
pcs 2
pcs 1
pcs 2
pcs 4
pcs 3
pcs 3
pcs 6
pcs 18
pcs 12
pcs 12
pcs 8
pcs 4
pcs 30
pcs 78
pcs 4
pcs 1

L, bobles
(u,o(ﬁotﬂ

Undervoltage relay PR 01, 100-200V, 2x change-over contact) W
Overvoltage relay PR 01, 200-400V, 2x change-over contact
Auxiliary relay 700-HA33Z2-3, 220V DC, 3P

Relay socket 700-HN203

Fuse socket SPB00, OEZ Letohrad

Fuse PNOOO 50A gG/gL

Four pole socket CEG3243, 32A,400V, recessed model

Two pole breaker LSN-DC2C/2, 250V, 2A
Terminal 50 mm2

Row terminal 1,5 - 4 mm2

Measurement device of ground resistance M10200, 220VDC

Fuse switch disconnector FH00-1S/F, 100A, 220VDC with fuse PHNOOO gG/gL 80A
set for 2-pole disconnector 0D-FH00-SS24

Auxiliary contact 0D-FH-SK

Protection against direct contact

ATJ — Cubicle 2
Two pole breaker LSN-DC16C/2, 250VDC, 16A, Schneider

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

Fuse disconnector OPV14, 220V DC, 63A with fuse 14x51
Fuse PV14 6A gG

Fuse PV14 10A gG

Fuse PV14 16A gG

Fuse PV14 25A gG

Cam switch type S25J D 2202 C8, 220V DC, 25A, W1 -0-W2
Row terminal 1,5 - 4 mm2

Moulding cable lug for Cu conductor 1x25mmz2

Station accumulator battery, with included stee! frame
rated voltage 220V DC

capacity C10 122Ah

battery type  Sprinter P 6V 1700 6V (36pcs for one unit)
Arrangement acc. ELV38-3-07152

Supplier : Altron SK, a.s. Bratislava
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4. m 20 ] Cabel CYA 1x25

5, m 70 | Cabel CYA 1x50

6. m 5 Cabel JQTQ 7Dx0,8

7. m 20 | Earthing strip FeZn 30/4
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