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OBECNE INFORMACE, APLIKACE — GENERAL INFORMATION, APPLICATIONS

SkFiné vyvodu slouzi k vyvedeni elektrické energie do hlavnich proudovodicu a k vytvoreni uzlu na opacném
konci vinuti statoru generatoru. Typicky obsahuji primarni méfreni proudu a napéti pro ochrany generatoru.
Dale mohou obsahovat prepétovou ochranu generatoru volitelné s ochrannymi kondenzatory, nebo dle
pozadavku systém na méfeni ¢astecnych vybojl ve vinuti generatoru. Skfiné se pfizpusobuji zakazkové
provedeni generatoru. MiiZe byt jedna spole¢na pro vyvedeni vykonu i uzel — MTB&N, nebo mlze byt
rozdélena prostorové do dvou skfini MTB ¢ast a N &ast.

The Main Terminal Boxes are used to conduct electrical power to the main current conductors and to create
a star point on the opposite side of the generator stators windings. Typically, the cabinets contain measuring
current transformers and voltage transformers to protect the generator. They may also include overvoltage
protection of generator, optionally with protective capacitors, or a partial discharge measurement system of
the generator windings. The cabinets are adapted to the generator design, project by project. It can be one
common cabinet for the power output and the star point - MTB & N, or it can be divided spatially into two
cabinets MTB part (power output) and N part (star point).

Aplikace, typické pouziti: Common applications:
e paro-plynové elektrarny e steam-gas power plants
e vodni elektrarny e hydropower plants
e zkratové generatory zkuSeben e short-circuit test generators
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Rozvadécée GMTB, GN
The GMTB, GN cabinets type

Jmenovité napéti
Rated voltage

12 kV

Jmenovité vydrzné napéti pfi
atmosférickém impulsu, proti zemi
a mezi poly

Rated lightning impulse withstand
voltage, to earth and between the
poles

75 kV

Jmenovité kratkodobé stfidavé
vydrzné napéti 50 Hz/1 min, proti
zemi a mezi poly

Rated power-frequency withstand
voltage 50 Hz/1min, to earth,
between poles

28 kV

Jmenovity proud
Rated current

6400 A

Jmenovity vykon generatoru
Generator rated power

100,96 MVA

Jmenovity kratkodoby proud 1s
Rated short time current 1s

63 kA

Jmenovity dynamicky proud
Rated dynamic current

160 kA

Jmenovita frekvence
Rated frequency

50 Hz

PFipojeni od generatoru
Connection, generator side

NSPBD vodié/conductor

Pfipojeni vyvodu
Connection, line side

SPB vodi¢/conductor

Material skfiné
Cabinet material

Non-magnetic stainless steel

Minimaini Zivotnost (let)

Degree of protection:

Minimum durability (years) 40
Seismicka odolnost Vs

Seismic resistivity

TFida:

Class: LSCL

Druh izolatort: Epoxidové
Type of insulators: Epoxy resin
ML IP54 / IP 20

Maximalni teplota okoli:
Maximum ambient temperature:

Do/up to +45°C

Typ pohonu odpojovace uzlu

. ; motorovy
Type of drive of star point motor drive
disconnector
Typ motoru 230V AC
Motor type

Aplikovatelné standardy / Applicable standards:

IEC 62271 — 200 - International standard

IEC 62271 -1

IEC 62271 - 102 - Odpojovace / Disconnectors
IEC 61869 — 2

IEC 61869 — 3
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PRACOVNIi PODMINKY — OPERATING CONDITIONS

Skfiné GMTB a GN jsou ur¢eny pro provoz ve vnitfnim prostfedi se zvySenym krytim IP54 a odolné vibracim
stroje.

Nejvyssi teplota okoli +45°C
Nejnizsi teplota okoli -5°C
Nadmofrska vyska do 1000 m

Priimérna relativni vihkost naméfena za 24 hodin nepfestoupi 95 %.
ZvySena seismicka odolnost

The GMTB and GN switchgear cabinets are intended for to be used in indoor environment with increased
covering to IP54 and resistance against generator vibrations.

Highest ambient temperature +45°C
Lowest ambient temperature -5°C
Installation altitude up to 1000 m

The average relative humidity measured during a period of 24 hours is not allowed to exceed 95%.
Increased seismic resistance
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POPIS ZARIZENi — DEVICE DESCRIPTION

Rozvadéci skfifnl typu GMTB je sestavena z téchto hlavnich ¢asti:
The GMTB switchgear cabinet consists of the following main parts:

1 - Podstavec, antivibraéni provedeni; Supporting structure, antivibration design

2 - Skelet skfiné; Cabinet body

3 - Vydechy pretlaku s pfipadnym odvodem; Overpressure escape openings with exhaust
4 - Zemnici body; Earthing connection

5 - Vstup od generatoru, provedeni NSBD; Intput from the generator side, NSBD design
6 - Vystup smér sit, SPB provedeni; Output in the grid direction, SPB design

7 - Méfici transformatory proudu; Current measuring transformers

8 - Mé&fici transformatory napéti; Voltage measuring transformers

9 - Svodice prepéti; Surge arrestors

10 - Snimace ¢astecnych vybojl; Partial Discharge monitor capacitors

11 - Skfift NN; LV cabinet

12 - Servisni vstupy; Service inputs

12
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Rozvadéci skFifi typu GN je sestavena z téchto hlavnich ¢asti:
The GN switchgear cabinet consists of the following main parts:

1 - Podstavec, antivibracni provedeni; Supporting structure, antivibration design

2 - Skelet skfiné; Cabinet body

3 - Vydechy pretlaku s pfipadnym odvodem; Overpressure escape openings with exhaust
4 - Zemnici body; Earthing connection

5 - Vstup od generatoru, provedeni NSBD; Intput from the generator side, NSBD design
6 - Méfici transformatory proudu; Current measuring transformers

7 — Uzlovy bod; Star point

8 — Odpojovac uzlu; Star point disconnector

9 — Odpor transformatoru uzlu; Resistor of star point transformer

10 — Transformator uzlu; Star point transformer

11 - Skfift NN; LV cabinet

12 - Servisni vstupy; Service inputs
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Pristrojové vnitini vybaveni, Instrumentation inside of cabinets

Rozvadéci skFin typu GMTB a GN je osazena témito pfistroji:
The GMTB a GN are equipped with these devices:

GMTB

Skrin hlavniho vyvodu — obsah, popis
Cabinet of main output of generator — content, description

v LINE SIDE PART

011

v/

OE&EPII

-\ﬁ|° I

P/ZOVA

-F10
Uc=11kV
Ur=13,8kV
-T50
ﬂ/ﬂ 0.1

V33 3
0,283P/10VA / 6P/20VA

-T20
6000/1A, PX/30VA
6000/1A, PX/30VA

6000/14, 0,2Fs10/5VA

Proudové méfici transformatory — T20
Current measuring transformers — T20
ABB, KOKS 24F11, 6000//1/1/1 A, 0.2Fs10/5VA, PX/30VA, PX/30VA

Napétové méfici transformatory s pojistkou a pouzdrem — T50, T60
Voltage measuring transformers with fuse — T50, T60
ABB TJP 4.0(K), 10000/v3//110/3/110/3 V, 10 VA 0.2&3P, 20 VA 6P

Typ pojistky / Fuse type: SIBA VDE 0670 T4, 2A, 63KA, 6/12kV

Svodi¢e prepéti — F10
Surge arresters — F10
ABB Polim-H 12N

Snimace €aste€nych vyboju - PD

Partial Discharge sensors - PD

Sparks Instruments - Partial Discharge Coupling Capacitor for 12kV rms@21000pF; PDC 12-1000

Sekundarni skfin, vyvedeni méricich transformatord — obsah, popis

D0150.P

VT Guard Pro — P60,P50

Sada jisti¢h pro napétové transformatory / CB for voltage transformers — FA5x, FA6x

D.01/2019

___________________________________ BAAI0GAOOT
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= feeding 230V AC

NEL
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GN
Skfin nuly/uzlu — obsah, popis
Cabinet of star point of generator — content, description

-T10

6000414, 0,2Fs10/5VA

=

T
PART OF GENERATOR NEUTRAL P1 E SECONDARY CIRCUITS COMPARTMENT
' AVR
1
'

PROTECTION -F1

6000/1A, PX/30VA

H

FROTECTION -F2

vVVvVVv

\
GO00/1A, PX/30VA >(
~
)

PART OF NEUTRAL GROUNDING - @\

-NGT _ _FAO1

PROTECTION -F1, -F2

>

7 A /10 sec
10

— 0,24 kV
2

L5kVA/10 sec

167 0
2004/ 10sec

- Proudové méfFici transformatory — T10
Current measuring transformers — T10
ABB, KOKS 24F11, 6000//1/1/1 A, 0.2Fs10/5VA, PX/30VA, PX/30VA

- Jednopdlovy odpojovaé uzlu — Q01
One pole star point disconnector — Q01
IVEP — QAK 12.1250.31/1.L.3.7.FE.O/1

- Jednopdlovy transformator uzlu — NGT
One pole star point transformer — NGT
ITALWEBER ELETTRA DMS004K80500, 4,8kVA, 48kVA 10s, 5774/240 V

- Vykonovy odpornik — NGR

Power load resistor — NGR
FRIZLEN FKE3100702-1,69, 1,690hm, 3,5kW

Sekundarni skiin, vyvedeni méficich transformatord — obsah, popis

3 ks/ pcs

1ks/pc

1 kus/ pc

1 kus/pc

- Sada jisti¢u pro ovladani odpojovace a obvod nuly / CB for disconnector control and star point circuit

g feeding 230V AC

NEL
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MONTAZNI INSTRUKCE — MOUNTING INSTRUCTIONS

Kotveni skfiné
Generator cabinet mounting
See enclosed drawing N-002193
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Zkrat vyvodu, primarni zkousky — instalace
Short-circuiting of MTB output, primary tests - installation
See enclosed drawing N-002192

MONTAZ — ASSEMBLY

Rozvadéci skiiné typu GMTB, GN jsou uréeny pro vnitfni kryté rozvodny v budovach. Mohou se montovat
do prostor s ukonéenymi stavebnimi pracemi, kde jiz neni nebezpeci poskozeni.

Rozvadéc se expeduje ze zavodu sefizeny a vyzkouseny, mize byt déleny. Zakaznik dostava zafizeni,
které instalovanim, montazi pfipojovacich pas(, kabell, vodi€l, zapojenim ovladacich, fFidicich a
signaliza¢nich obvodd, je schopné provozu.

B&hem montaze je nutné chranit pfed znecisténim zejména vnitfek skfiné:
- pFivodni pfipojovaci svorky

- pohyblivé kontaktni noze pfistroja

- izolatory, izolagni tahla

- mechanizmus pohonu

- obvody NN

Montaz a ustaveni je nutno dopfedu dohodnout s vyrobcem.

SkFin je zapotfebi usadit na vodorovnou podlahu, pfipadné nerovnosti je nutné vyrovnat stavitelnymi nohami.
Ram rozvadéci skfiné nesmi byt pfi utahovani upeviovacich Sroubl deformovan.

Montéz a pfipojeni hlavniho el. obvodu k rozvadéc&i neni pfedmétem tohoto montazniho pfedpisu a provadi
se podle predpisu montaznich podnikt a elektrotechnickych spole¢nosti. Vodi¢e hlavniho rozvodu se musi
montovat na horni plochu pFipojovacich praporct, pfipadné dle dohody s vyrobcem. Vzhledem k pfenosu
dynamickych sil je nutné pfipojeni skfiné provést na zakladé doporuceni a konzultaci s vyrobcem.

Skfin je vybavena pfipojovacimi zemnicimi body, dimenzovano dle pozadavku. Misto pfipojeni je oznaceno
podle platnych norem.

The GMTB, GN switchgear cabinets are intended for indoor use in switching stations installed in the inside
of buildings. The installation may take place only in areas in which all civil works have already been finalized
and where there is no risk of damage to the cabinet.
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The switchgear is dispatched from the manufacturer in adjusted and tested state. The deliveries can
be made in parts. The client obtains a system which, after the installation, assembly of connecting busbars,
cables, conductors, and after connecting the control and indication circuits, is ready for operation.

In the course of the assembly it is necessary to protect the cabinet from pollution, in particular its interior
and the items, as follows:

- connecting input terminals

- movable knife contacts of switching devices

- insulators, insulated draw rods

- drive mechanisms

- LV circuits

The assembly steps and set-up of the switchgear system must be agreed with the manufacturer in
advance. The cabinet shall be placed on horizontally aligned floor. Unevenness of the floor must be
corrected by setting of adjustable feets. It is not allowed for the frame of the cabinet to be misaligned when
re-tightening the fixing screws. The assembly procedure and connection of the main circuit to the
switchboard is not subject to these assembly instructions and is to follow the regulations of the assembly
companies and power utilities. The main distribution conductors are to be fixed to the upper surface of flag
contacts, or as agreed with the manufacturer. Due to the occurrence of dynamic forces the connection of
the cabinet must occur in line with recommendations and in consultation with the manufacturer.

The cabinet is equipped with connecting earth points dimensioned as required. The connection point is
marked in accordance with relevant standards.

Tabulka utahovacich momentt
Table with specified torque values

Velikost Sroubu Utahovaci moment (Nm)
Screw size Torgue (Nm)

M4 2.5

M6 9

M8 22

M10 45

M12 75

M16 180

M20 320

Skiin NN

K fizenému ovladani pfistroju v rozvadéci standardné slouzi vestavéné elektromotorické pohony umisténé
do osy hfidele pfistrojd.

Ovladaci pohonné jednotky, fidici a signalizaCni spinaCe jsou namontovany a sefizeny ve vyrobnim zavodé.
Dalkové ovladani, signalizaci a vzajemné blokovani zpracovava projektant a vydava pozadavek na vnitfni
zapojeni skfiné. Vyrobce zpravidla nabidne typové schéma zapojeni, které se upravuje na miru konkrétnimu
projektu.

Napajeci kabely el. motor( ovladacich jednotek pfistroji jsou standardné vyvedeny na svorkovnici umisténou
v bloku Fizeni. Dale je vyvedena pomocna signalizace poloh pfistroji pro provedeni blokad.

Kazdé provedeni zafizeni ma své schéma zapojeni. Ovladaci pohonna jednotka muze byt osazena
prevodovkami s el. motory riznych typt a vykond, dle druhu napajeciho napéti el. motoru a parametrd
pristroju.

Na svorkovnici NN jsou dale vyvedeny hlavni méfici a signalizaCni pfistroje, svorkovnice pro méfici

transformatory proudu jsou standardné vybaveny zkratovaci na strané sekundarniho vinuti.

Pro spravnou funkci a ochranu pfistroju jsou motory pohon jistény jisti€em pro ochranu pfed zkratem. Dale
pro jisténi vuci malym nadprouddm, pfipadné jiSténi zablokovaného pohonu je pouzito ¢asoveé relé v obvodu
s vypinacim ¢asem nastavenym na cca 4s. Pfi vybaveni relé dojde k vybaveni vypinaci civky hlavniho jistiCe,
které je dale signalizovano.
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VSechny dalSi pomocné periférie jsou vyvedeny do skfiné NN s pfisluSnymi jisticimi, ovladacimi a
signalizaénimi prvky — vétrani, klimatizace, svétlo, topeni...

V38e viz. pfisludné schéma zapojeni ovladaci skiiné.

LV cabinet

Switching devices in the switchgear cabinet are controlled by built-in electric motor drives aligned in the
axis of the device concerned.

The drives, control and indication switches are installed and adjusted at the manufacturer’s works. The
system of remote control, indication and interlocking is designed by the designer and he/she also specifies
the internal wiring of the cabinet. The manufacturer usually submits a standardized wiring diagram which
then is tailored in accordance with the specific project.

Power supply cabling of electric motors of the drives is normally connected to a terminal board installed in
the control block, and the auxiliary indication of switching positions to enable the corresponding blockings is
also brought out to the terminal blocks.

Each arrangement option has its own wiring diagram. The drive mechanism may be equipped with gearboxes
with electric motors of various types and power outputs, depending on power supply voltage and the
respective parameters of the switching devices installed.

The LV terminal board further includes connection points for measuring and indication instruments. Current
instrument transformers are normally equipped with short-circuiting jumpers made available on the terminal
board for the connection of the transformer’s secondary side.

The electric motors of the drives and the instrumentation are protected from short-circuit with an MCB.
Protection from small overcurrents or stalled motor is additionally ensured by a time relay, with a switch-off
time set to approx. 4 seconds. Switching off of the time relay causes the opening coil of the main circuit
breaker to be switched off, which is then indicated accordingly.

All other auxiliaries and peripheries (ventilation, air conditioning, lighting, heating, ...) are connected to the
LV cabinet, with the corresponding safety, control and indication components.

All the above — see the corresponding wiring diagram of the control cabinet.

NOUZOVA MANIPULACE, EMERGENCY CONTROL

Ovladaci pohonné jednotky pfistroj jsou vybaveny mechanismem umoznujici nouzovou ruéni manipulaci.
Po odjisténi vstupu na dvefich rozvadéci skiing, mlze byt zcela bezpe¢né pfislusny pfistroj ovladan.
Pouziti nouzové manipulace je signalizovano a pfislusné pohony blokovany pomoci signalnich
bezpecénostnich spinacd.

The control units of the switching devices are equipped with emergency control mechanism. After unlatching
the doors of the control cabinet, the corresponding switching device may be operated in fully safe conditions.
The emergency operation function is indicated and the corresponding electric drive mechanisms are blocked
via safety switches.
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UDRZBA ZARIZENi, MAINTENANCE OF THE DEVICES

Diagnostiku a periodickou revizi za beznapétoveého stavu pfistroje doporu€ujeme provadét minimalné
1x za 3 roky, nebo: - po 1000 mechanickych funkcich C-O pfistrojl/odpojovacu
- pfi pfekro¢eni dovolenych hodnot teplot
proudovodné drahy, teploty uvnitf skfiné
- po dosazeni mechanické Zivotnosti spinacich pfistroju
tj. 10.000 funkci C-O

It is recommended to carry out the diagnostics and periodical check of the switching device in voltage-free
conditions at least
1x in 3 years, or: - after 1000 mechanical C-O switching cycles od devices / disconnectors
- if the permitted temperature of the current-carrying path or the temperature
in the inside of the cabinet has been exceeded
- after the mechanical life-span of the switching devices i.e. 10 000 C-O cycles
have been reached

Udrzba zatizeni v beznapét'ovém stavu:
Servisni prace:
- cely prostor rozvadéce vycistit od prachu a jinych necistot
- kontrola stavu izolator( a jejich ocisténi
- vizualni kontrola méficich pfistrojl, ocisténi NT, PT, PD
- kontrola stavu hlavnich kontaktl odpojovacli, zemnicl, ocisténi starého mazaciho tuku a
usazenych nedistot, namazani kontaktnich ploch vazelinou ,Barrierta L 55/ vyrobce firma
KliberLubrikation SRN. Kontrolni méfeni odpora (Ubytk napéti)
- kontrola stavu hlavnich lozisek na hfideli odpojovacde, lozZisek kontaktnich nozl, &epl
pakového prevodu k pomocnému spinagi. Cisténi, promazani doporuéujeme "Omnigliss-
Spray", firma Don Corning — lepSi proniknuti maziva do $térbiny loZiska.
- dotazeni vSech hlavnich Sroubovych spojl
- prezkouseni mechanické funkce pfistrojl
- dotazZeni Sroubl pfivodnich svorek
- kontrola proudovodné drahy, v pfipadé poskozeni vrstvy Ag na kontaktnich plochach nutna
vymeéna

Maintenance works on equipment in voltage-free condition:
Maintenance works:

- remove dust and dirt from the whole area of the switchgear

- check the condition and cleaning of insulators

- check the condition and cleaning of measuring devices VT, CT, PD

- check the condition of main contacts of the disconnectors, earthing switches; remove the old
grease and dirt sediments, grease the contact surfaces with the "Barrierta L 55/ grease
made by Kliber Lubrikation/Germany. Verify the contact resistance (voltage drops).

- check the condition of the shaft main bearings, the bearings of knife contacts, journals of
leverage of the auxiliary switch. Clean all the above parts and grease them, primarily with
“‘omnigliss-Spray”, made by Don Corning, as this greasing agent features excellent
penetration capability into the bearing slot;

- re-tighten all the main screw connections

- re-check the mechanical operation of the switching devices

- re-tighten the screws of inlet terminals

- check the condition of current-carrying path. If the Ag layer on contact surfaces is damaged,
the contacts have to be replaced.

Udrzba odpojovaét a uzemiiovaéii viz. prislusna pravodni dokumentace.

Maintenance of disconnectors and earthing switches — see the corresponding supporting
documentation.
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Diagnostika za provozu pfristroje:
Pouziti termovize, povolené nejvyssi hodnoty teplot:

Kontaktni systém na vzduchu: -z médi 75°C
- z médi pokovené Ag 105°C
PFivodni svorky Sroubové: - Z médi 90°C

- z médi pokovené Ag 105°C
Teplota uvnitf skfiné — standardné max. 40°C

Diagnostics of the swiching device during the operation:
Usage of thermovision diagnostics, permitted highest temperatures:

Contact system in the open air: - made from Cu 75°C
- made from silver-coated Cu 105°C
Incoming screw terminals: - made from Cu 90°C

- made from silver-coated Cu 105°C

Temperature in the cabinet interior - max. 40°C, by default

SCHEMA ZAPOJENI, WIRING DIAGRAM

Schéma zapojeni je vzdy soucasti dodavky zafizeni, je umisténo v instala¢ni rozvodné krabici se
svorkovnici.

The wiring diagram is always a part of the device delivery and can be found in the inside of installation box
with terminals board.

NAHRADNI DILY, SPARE PARTS

Jakékoli nahradni dily na pfistroje IVEP Ize dodat. Z ddvodu existence velkého mnozstvi variant pfistroju je
nutno pfi objednavani dil(i uvést sériové Cislo pfistroje — uvedeno na vyrobnim Stitku. Dle typu nahradniho
dilu Ize vyménu pfipadné provést samostatné. Tuto skute¢nost je nutné vzdy konzultovat s vyrobcem.

Any spare parts for the IVEP devices can be ordered and obtained from the manufacturer. When ordering
the spare parts it is necessary to specify the corresponding serial number of the device to which it belongs
(shown on the name plate). The damaged parts may be replaced to some extent by the operator himself,
however in such a case a consultation with the manufacturer is obligatory.

Vyrobeno a dodano:
Manufactured and supplied by:

IVEP, a.s.
Videniska 117a, 619 00 Brno, Czech Republic

Tel.: +420 547136 654 e-mail:marketing@ivep.cz
Fax: +420 547136 402 http:// www.ivep.cz

ivep
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