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OBECNE INFORMACE, APLIKACE — GENERAL INFORMATION, APPLICATIONS

Skfiné vyvodu slouzi k vyvedeni elektrické energie do hlavnich proudovodicl a k vytvofeni uzlu na opaéném
konci vinuti statoru generatoru. Typicky obsahuji primarni méfeni proudu a napéti pro ochrany generatoru.
Dale mohou obsahovat pfepétovou ochranu generatoru voliteln&€ s ochrannymi kondenzatory, nebo dle
pozadavku systém na méreni ¢asteénych vybojl ve vinuti generatoru. Skfiné se pfizpusobuji zakazkové
provedeni generatoru. MiiZe byt jedna spole¢na pro vyvedeni vykonu i uzel — MTB&N, nebo mize 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 zkratove generatory zkuSeben e short-circuit test generators
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Rozvadéée GMTB, GN, GMTB&N
The GMTB, GN, GMTB&N cabinets type

Jmenovité napéti
Rated voltage

3 —25kV

Jmenovity proud
Rated current

500 -12.000 A

Jmenovity vykon generatoru
Generator rated power

Approx. up to 150 MVA

Jmenovity kratkodoby proud 1s (3s)
Rated short time current 1s (3s)

50 — 150 kA

Jmenovity dynamicky proud
Rated dynamic current

125 — 375kA

Jmenovita frekvence
Rated frequency

50 Hz (16 Hz, 60 Hz)

Pfipojeni od generatoru
Connection, generator side

NSBD vodic¢/conductor, cabels

PFipojeni vyvodu
Connection, line side

Cabels, NSBD vodi¢/conductor, SPB vodi¢/conductor, busbars

Material skiiné
Cabinet material

Non-magnetic stainless steel, normal steel

Minimalni Zivotnost (let)

Minimum durability (years) 40
Seismicka odolnost V4

Seismic resistivity

Trida:

Class: LSCl

Druh izolator(: Epoxidové
Type of insulators: Epoxy resin

Kryti:
Degree of protection:

IP54 - standard

Maximalni teplota okoli:
Maximum ambient temperature:

Dol/up to +60°C

Typ pohonu odpojovace uzlu
Type of drive of star point
disconnector

Ruéni, ruéni pres prevodovku, motorové
Hand drive, hand drive via gearbox, motor drive

Typ motoru
Motor type

12V DC, 24V DC, 48V DC, 60V DC, 110V DC, 220V DC, 230V AC,
400V AC

Aplikovatelné standardy / Applicable standards:

IEC 62271 — 200 - International standard

IEC 62271 -1
IEC 62271 — 102 - Odpojovace / Disconnectors
IEC 61869 — 2
IEC 61869 — 3

IEEE Std C37.100.1™- 2007
IEEE Std C37.20.4™- 2013
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PRACOVNi PODMINKY — OPERATING CONDITIONS

Standardni skfiné GMTB jsou uréeny pro provoz ve vnitinim prostfedi se zvySenym krytim IP54 a odolné
vibracim stroje.

Nejvyssi teplota okoli +40 °C
Nejnizsi teplota okoli -15°C
Nadmofrska vyska do 1000 m

Priimérna relativni vihkost naméfena za 24 hodin nepfestoupi 95 %.

Na prani je mozné zarizeni upravit pro splnéni zvlastnich pozadavki.

Nejvy&Si teplota okoli +60 °C
Nadmofrska vyska nad 1000 m
ZvySena seismicka odolnost

Jakékoliv zvlastni podminky musi byt projednany s vyrobcem.

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

Highest ambient temperature +40 °C
Lowest ambient temperature -15°C
Installation altitude up to 1000 m

The average relative humidity measured during a period of 24 hours is not allowed to exceed 95%.

The cabinets may further be adapted on demand if some special requirements are to be met, e.q.:

Highest ambient temperature of +60°C
Installation altitude in excess of 1000 m above sea level
Increased seismic resistance

Any special conditions need to be agreed upon with the manufacturer.
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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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Modularni provedeni. Déleni na sekce pro snadnou dopravu.
Modular design. Splitting the switchgear into sections for easier transport.

Ve specialnich pfipadech z ddvodu transportnich rozmérua Ize skfin volitelné objednat jako délenou, Ize ji
tedy dopravovat po ¢astech a v misté instalace snadno spojit. Pro VN ¢ast se pouzivaiji flexibilni propojky,
pro ¢ast NN primyslové konektory. Spojeni skfini je dokonce mozné i uzivatelsky, vSe je navrhnuto
s ohledem na maximalni efektivitu a pfehlednost.

It is possible, in some special cases, for simplify the transport the cabinet can optionally be ordered in
separate sections for to be transported in parts, and later on easily be combined on site. In such a case the
MV part uses flexible interface units, the LV part connectors of industrial type. The interconnection of the
cabinets may even be carried out by the customer himself as all is designed in view of highest efficiency and
clear arrangement.

Spoj sekci - VN propojeni, NN propojeni

Interconnection of the sections among one another — MV and LV interconnections
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Pristrojové vybaveni
Rozvadéci skfiné typu GMTB, GN, GMTB&N Ize osadit celou vyrobkovou fadou originalni vnitfnich pfistroju

IVEP, pfipadné vyrobky renomovanych vyrobcl. Dle poZadavku Ize zvolit mezi odpojovaci, uzemrovacdi.
V pfipadé transformatort a vykonovych odpornikd v uzlu volime ovéfené dodavatele.

Instrumentation
The GMTB, GN, GMTB&N switchgear cabinets may be equipped with a comprehensive scope of original

internal devices made by IVEP, or devices from the reputable suppliers. Concerning the types, it can be
chosen between disconnectors, earthing switches. In case of star point transformers and power resistors the

certified suppliers are used.

nslsiah dhddddddlilil

Ukazka instalovanych pristroju — Transformator uzlu, vykonovy odpor transformatoru, odpojovac
uzlu, rozvadéé NN

Example of installed devices in the switchboard — Star point transformer, power resistor, star point
disconnector, LV cabinet
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Proudové mérici transformatory, Systém pro méreni ¢astecnych vyboju (IRIS Power)
Current measuring transformers in the cabinet, PD monitoring system (IRIS Power)

Mérfeni, detekce
Pro méfeni a detekci Ize zvolit systém a vyrobce na prani. Jako zaklad pro méfeni proudu jsou nabizeny

proudové transformatory, volitelné Ize pouzit Rogowského civky s pfislusenstvim.
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Pro méfeni napéti Ize pouzit méfici transformatory napéti, pfipadné pro detekci zvolit néktery z kapacitnich
snimacu integrovanych v podpérnych izolatorech vybavenych vyhodnocovaci jednotkou.

Standardni volitelnou soucasti jsou systémy pro méreni ¢asteénych vybojl. Lze volit mezi on-line systémy,
off-line a mezi riznymi vyrobci.

Pokud to situace umozhuje, soucasti zvlastniho vybaveni skiiné mohou byt pretlakova a zableskova €idla,
ktera vyhodnocuiji vyskyt vnitfniho oblouku v rozvadédi a davaji impulz ochrané nadfazeného vypinace.

Measurement, detection

The measurement and detection system can be chosen at the Buyer’s option. Currents are being
measured using various types of instrument transformers. Optionally Rogowski coils with accessories can
be used.

Voltages can be measured using voltage instrument transformers or some of capacitive sensors integrated
in supporting insulators equipped with analysis units can be used for the detection of voltages.

As a standard on-request accessories the monitoring PD systems are installed. Customer can choose from
various versions of the system and also different producers.

When it is required by the situation, part of the special equipment of the cabinet may also be overpressure
and arc guard sensors which evaluate the appearance of internal electric arc in the inside of the switchgear
cabinet and send out a protective impulse into the upstream circuit breaker to switch the affected circuit off.

Pfiklad zableskového / tlakového c¢idla; Navrh rozmisténi ¢idel — pfiklad
Example of an arc flash protection / pressure sensor; Optional layout of the sensors - example

Vy&e zminéné systémy detekce a méfeni standardné doddvame od renomovanych firem

The above-mentioned detection and measurement systems offered by us are primarily of the origin of
renowned brand names.
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Provedeni vykonového vyvodu

Provedeni, rozméry a umisténi jednotlivych vyvodu je provedeno na miru dle dohody a pozadavku
zakaznika. Na vybér je ze zakladnich tfech typu.

Vyvod kabelem — provedeni je skrz desku z nemagnetické nerez oceli, opatiené vyvodkou, ktera je
rozmérové pfizplsobena kabelu dle zadani. Vyvodka muze byt zvlastniho provedeni pro dosazeni
pozadovaného kryti, pfipadné miize byt nahrazena prachovkou.

Vyvod pasem — toto pfipojeni je provedeno pres epoxidovou priichodku pasem Cu, pfipadné Al. Limitovano
rozmérem dostupnych epoxidovych prichodek.

Vyvod na jednofazovy zapouzdfeny vodi¢ (IPBsystem) — provedeni podobné vyvodu pres prichodku,
zakonceni a okoli bodu pfipojeni navic pfizpusobeno pfipojeni plasti vodiCe — na miru.

Vyvod na déleny a nedéleny zapouzdfeny vodi¢ (NSPB a SPB systém) — pfizplsobeno na pfipojeni déleného
a nedéleného tfifazového systému vyvedeni vykonu.

Design of the power outlet

The design, dimensions and layout of the respective outlets custom made, based on an agreement and the
requirements of the client. It can be chosen from three different types of outlets:

cable outlet — the cable is taken out through a non-magnetic stainless steel plate, via an outlet the dimensions
of which correspond to the cable specified. The cable outlet may feature a special design, in order to achieve
the required protection degree, or be replaced with a dust cap.

busbar outlet — the connection is made via a Cu or Al bar, which is pulled through an epoxy bushing. The
dimensions for this arrangement are limited and depend on the dimension of the epoxy bushings available;

outlet to a single-phase encapsulated conductor (IPB system) — the outlet is designed in similar way, i.e. via
a bushing. The termination and surroundings of the connection point matches additionally the conductor
sheath, i.e. is custom-made;

outlet to a split and non-split encapsulated conductor (NSPB and SPB systems) — the arrangement is tailored
to connect a split and non-split three-phase system of power outlet.

Pfipojeni pro kabely a pasy
Connection arrangements for cables and busbars

D0149.C.01/2019 13



Pfipojeni pro IPB systém
Connection of the IPB system
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Pfipojeni pro NSPB a SPB systémy
Connection of NSPB and SPB systems

Ridici &ast, rozvadéé NN

Soucasti skfini GMTB a GN je jeho fidici rozvadé¢ nizkého napéti. Rozvadéc¢ je umistén na spoleéném
zakladé s hlavni skfini VN, pfipadné maze byt umistén nezavisle. Zakladnim vybavenim fidici skfiné je
vyvod méficich transformatorll, pfipadné moznost mistniho ovladani s pfepnutim na dalkovou obsluhu.
Zakladni kontrolky stavu zafizeni a kontrolky provozu / poruchy pomocnych komponent. Schéma zapojeni a
dalkového ovladani v€etné blokad se sestavuje na miru dle pozadavku daného projektu.

Control LV switchboard

Part of GMTB and GN switchgears is also its control LV switchboard. The switchboard is installed on a
common basis with the main MV cabinet, or be located separately. The basic equipment of the control
switchboard consists of terminals where are wired the measuring transformers or the local control elements,
with the possibility of switching to remote control. The control switchboard includes indication lamps to display
the condition of the equipment and operating status / errors of the auxiliary components. The wiring diagram
and remote control, including the interlocking are customer-made, as the project requires.
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Doplriky, pfisluSenstvi, funkce
Rozvadéci skfin maze byt vybavena pfidavnym zafizenim a dopliky na pfani, nasleduje popis téch
zakladnich.

Auxiliaries, accessories, functioning
On request the switchgear cabinet can be equipped with auxiliary equipment and accessories. The following

pictures show the basic items.

Topeni - heating Ventilace - ventilation Klimatizace — air conditioning

Osvétleni — lllumination Konektorové propoje NN — LV Silenbloky, omezeni pfenosu
connectors vibraci — Rubber silent blocks,
reduction of vibration transfer

Priizory pro kontrolu stavu Prlizory pro méfeni teploty — Teplotni Cidla — Temperature
pristroji — Peep holes for Peep holes for temperature sensors
checking the condition of measurement

instruments
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Funkce F.L.I.R IVEP

Soucasti rozvadéce mlze byt monitorovaci a vyhodnocovaci zafizeni ozna¢ované jako F.L.I.R IVEP. Tento
systém raznych typu senzoru a fidiciho pocitate dokaze proménit rozvadéci skfifn na zafizeni plné
kompatibilni se systémem Industry 4.0. Kompletni systém dokaze na zakladé zjisténych veli¢in a vypoctu
stanovit miru opotfebeni zafizeni, predikovat udrzbu, vyhodnocovat poruchové stavy a prlibézné méfit a
zobrazovat vybrané veli€iny. Zafizeni mize byt kompletné sledovano na dalku bez nutnosti pfimého
pfistupu. VSe Ize integrovat do systém vizualizace a Fizeni procesi — SCADA.

F.L.I.R IVEP function

Part of the switchgear cabinet may also be a monitoring and evaluation equipment referred to as F.L.I.LR
IVEP. This system consisting of various types of sensors and control computer is able to transform the
switchgear cabinet into a unit fully compatible with the Industry 4.0 system. The system is capable to
determine the degree of wear of the equipment, anticipate the maintenance steps, evaluate fault conditions
and continuously measure and display chosen quantities based on identified variables and calculations. The
installation can be comprehensively monitored remotely without the necessity of direct access. All the above
can be integrated into a visualization and process control system - SCADA.

“ h
| /N |
Sensors (temperature, vibrations, pressure, light,
position etc...)
y
PLC UNIT

Calculations, analysis, defined levels

Jieme

SCADA  ALARM CONTROL ScadaReady
SYSTEM

NAHRADNI DiLY, SPARE PARTS

Jakékoli nahradni dily na pfistroje IVEP Ize dodat. Z ddvodu existence velkého mnozstvi variant pfistroja 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.
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T Smér Brno-centrum

Smér Praha

Smér Olomouc
Bratislava

OC FUTURUM

Smér Modfice
Znojmo ¢
Viden

Smér = direction

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
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