
MS-EBG
Medium Voltage Switchgear and Controlgear

�� �Conforms to latest  
IEC 62271-200 standards

�� Rated voltage 3.6–24 kV

�� �Maximum short circuit 
current 25–50 kA

�� �Maximum Busbar rating 
630–4000 A
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Medium Voltage Switchgear 
for all applications 
The MS-EBG switchgear is the latest addition to the long established range of medium voltage products from Mitsubishi Electric. 
Manufactured in Europe, MSE-EBG conforms fully to the latest IEC 62271-200 standards and is designed and manufactured 
utilising state-of-the-art technology, comprehensively taking into account present and future power system requirements. 

Features

High Reliability
�� Type testing of the MS-EBG was per-

formed by an independent external 
testing and certification authority, 
IEL, in Europe.

�� MS-EBG is designed with the benefit 
of Mitsubishi’s vast experience of 
medium voltage panel production 
of hundreds of thousands of panels 
over the last 60 years.

�� All components, such as current 
transformers, voltage transformers 
and multi-function relays are made 
of the highest quality materials.

�� Heat stress analysis of the 
switchgear structure has led to 
a heat-resistant design in which 
circuit breakers up to 4000 A are 
self-cooled (i.e. cooling fans not 
required).

�� Modern design and manufacturing 
techniques reduces the number 
of parts which further reduces the 
chance of failure.

Easy Installation
�� Installation and testing duration are 

considerably reduced as the panel 
is tested and adjusted in the factory 
and then delivered as a complete 
unit.

Safety
Safety and reliability are the prime focus 
of the MS-EBG design using 60 years of 
Mitsubishi Electric experience in supply-
ing approximately 250,000 panels of MV 
switchgear to date.

Full type testing to IEC 62271-200 of 
the MS-EBG has been carried out by 
the independent external testing and 
certification authority, Electrotechnical 
Institute (Instytut Elektrotechniki, IEL) in 
Warsaw, Poland. 

Mitsubishi Electric has manufactured 
over 250,000 medium voltage panels 
over the last 60 years – the MS-EBG 
MV Switchgear panel utilises our high-
est quality vacuum circuit breaker and 
vacuum contactor components, includ-
ing Mitsubishi vacuum interrupters for 
which Mitsubishi Electric has gained a 
strong reputation globally.

MS-EBG represents an up-to-date and 
reliable medium voltage panel design, 
offering fully withdrawable vacuum cir-
cuit breakers and contactors to provide 
maximum availability, fully in line with 
Mitsubishi Electric’s quality supply and 
service record resulting in highly satis-
fied customers all across the globe.

Internal arc safety testing
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Flexible Design
�� Panels with main circuit and control 

cable entry from either the top or 
bottom are available.

�� Partitions between compartments 
and an automatic shutter system 
(for withdrawable equipment pri-
mary junctions) completely isolate 
live parts.

�� Safe operation and maintenance 
is ensured with the adoption of 
comprehensive interlocking and 
padlocking mechanisms.

�� In the event of an internal arc fault, 
the MS-EBG is designed to with-
stand the huge pressure and scorch-
ing effect of the arc (relief flaps 
located on top of the panel open to 
limit pressure).

�� Withdrawable equipment is mount-
ed behind the front panel door 
which is screw-closed, so that any 
arc proof rating is not compromised 
(compliant with IEC 62271-200 
requirements).

Switchboard Ratings 
Type designation  MS-EBG

Applied standard  IEC 62271-200 1

Rated voltage 2 kV rms Ur 3.6 7.2 12 17.5 24

Rated frequency Hz fr 50, 60

Rated insulation level 3  
Short-duration power frequency 
withstand voltage, 1 min

kV rms Ud 28/32 36/45 50/60

Lightning impulse withstand voltage kV peak Up 75 95 125

Rated normal main busbar current A rms Ir
630,800,1000 1250, 1600, 
2000,2500,3150, 4000 4

630–
3150

630–
2500

Rated short-time withstand current, 
symmetrical kA rms Ik 25, 31.5, 40, 50, 63 25

Rated peak withstand current kA 
peak Ip 50 Hz: 2.5 × Ik, 60 Hz: 2.6 × Ik

Rated duration of short-circuit sec tk 3

Loss of Service Continuity category  LSC2B-PM

Internal Arc Classification 5 IAC

Accessibility type AFL, AFLR

Arc test current kA 25, 31.5, 40, 50 25

Arc test current duration sec 1

Service Conditions

Location/IP Indoor IP 54/5x/4x

Ambient temperature °C -5 to +40

Altitude above sea level m 1000 max.

Humidity R.H. % 95 max.

Water vapour pressure kPa 2.2 average

Earthquake protection 6	

Horizontal seismic withstand 7 m/s2 9.8

Vertical seismic withstand m/s2 3.24

Features

Type test 8 IEL (Warsaw)

Withdrawable equipment position 9 Mid-mount

Withdrawal/insertion method  External operation (with door 
closed)

Maintenance access  Front & rear, Front

1	 �High-voltage switchgear and control-gear-Part 200: AC metal-enclosed switchgear and control-gear for 
rated voltages above 1 kV and up to and including 52 kV.

2	 12 kV and 15 kV apply to switchgear.
3	 28 kV rms (75 kV peak) and 36 kV rms (95 kV peak) apply to switchgear.
4	 3150 A apply to 7,2 kV and 12 kV switchgear.
5	 Optional
6	 General use, class B on the upper floor or roof of building according to JEM-TR 144.
7	 Static acceleration of horizontal is 3.92 m/s2 at base of structure.
8	 TTA fault test.
9	 Circuit breaker/Fused contactor/Voltage transformer.

Type MEprotect relay
High reliability Mitsubishi Electric 
Europe MEprotect, Melpro-D, EMC-B 
Multiple Protection relays are installed 
as standard - additionally third party 
protection devices can be supplied ac-
cording to client requirements.

MEprotect protection relay

Applications
�� MS-EBG from Mitsubishi Electric 

Europe provides control and protec-
tion of the power supply to motors, 
transformers, capacitors and other 
feeder circuits.

�� The MS-EBG is available at rated 
voltages of 3.6 to 24 kV, with rated 
short-circuit breaking capacities 
from 25 to 50 kA.

�� MS-EBG is designed for indoor use 
and is particularly suitable for the 
high demands of electric power 
plants, substations, industrial plants, 
commercial buildings, pumping sta-
tions, pipeline stations and trans-
portation systems.
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Fused Vacuum Contactor Ratings  
Type designation F2VN or F4VN 1

Applied standard IEC 60470

Rated voltage kV rms Ur 6.6

Rated insulating voltage kV rms 7.2

Rated frequency Hz fr 50, 60

Rated operational current (self-cooling) A Ir 200, 400

Rated insulation level 

Short-duration power frequency 
withstand voltage, 1 min. kV rms Ud 20

Lightning impulse withstand voltage kV peak Up 60

Rated short-circuit breaking current kA rms Isc 40 (Power fuse)

Rated control voltage V DC Ua 100, 110, 200, 220

Closing control current (at 100 V DC) A 4.8

Tripping control current (at 110 V DC) A 4.5 
(mech. latch type)

Auxiliary switch (contacts) 2a, 2b

Rated short-time withstand current kA rms Ik 25, 31.5, 40

Weight kg M

00 A: 90
400 A: 90 

(for 3.3 kV)
400 A: 100 
(for 6.6 kV)

Vacuum Circuit Breaker Ratings

Type designation 6/10/20-VPR-xx D 1

Applied standard IEC 62271-100

Rated voltage kV rms Ur 7.2 12 17.5 2 24

Rated frequency Hz fr 50, 60

Rated normal current (self-cooling) A Ir 630, 800, 1000, 1250, 1600,2000, 2500

Rated insulation level 

Short-duration power frequency 
withstand voltage, 1 min. kV rms Ud 20 28 36 50

Lightning impulse withstand voltage kV peak Up 60 75 95 125

Rated short-time withstand current kA rms Ik 25, 31.5, 40

Rated peak withstand current kA rms Ip 50 Hz: 2.5 × Ik, 60 Hz: 2.6 × Ik

Rated duration of short-circuit sec Tk 3

Rated cable-charging breaking current A rms Ic 10, 25

Rated short-circuit breaking current kA rms Isc 25, 31.5, 40 5

Transient Recovery Voltage (TRV) 

Reference voltage kV Uc 12.3 20.6 25.7 xx

Rate of Rise of Recovery Voltage (RRRV) kV/μs Uc/t3 0.24 0.34 0.34 xx

Rated break time cycles 3

Rated short-circuit making current kA peak 63, 78.8, 100

Rated control voltage V DC Ua 48, 110, 220

Rated operating sequence 
O-3min-CO-3minCO

O-0.3sec-CO-3min-CO
CO-15sec-CO

Closing operation

Motor current (at 110 V DC) A 1.2 (peak 6 A)

Spring charging time sec Approx. 6 (after closing)

Closing control current (at 110 V DC) A 3.4

Tripping control current (at 110 V DC) A 3.4

Auxiliary switch (contacts) 5a, 5b

Weight kg M

630 A, 1250 A: 140
2000 A: 160
3150 A: 210
4000 A: 440

1	 �Rated short-circuit breaking current 
25 kA:	 2 5  
31.5 kA:	 3 2 
40 kA:	 4 0

2	 North American rating (range I, series II in IEC).
3	 �3150 A applies only to 7.2 kV and 12 kV 

switchgear.
4	 4000 A applies to 12 kV/50 kA switchgear.
5	 �31.5 kA and 40 kA applies only to 7.2 kV and 

12 kV switchgear.

1	 �Power fuse rating 
25 kA:	 1 2 
50 kA:	 1 5 
100 kA:	 1 0 
150 kA:	 1 5 
200 kA:	 2 0 
300 kA:	 3 0 
400 kA:	 4 0 

Contactor rating: 200 A – suffix 2VN,  
400 A – suffix 4VN
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Enclosure and partitions
The all-metal enclosure is completely 
earthed. Each compartment (control, 
withdrawable switching device, busbar 
and cable termination) is segregated 
from other compartments by earthed 
metal partitions.

The front of the MS-EBG is divided into 
3 compartments. The upper or low-volt-
age compartment is the control/protec-
ton compartment; the middle section 
houses the withdrawable equipment, 
while the bottom compartment can be 
used for maintenance access to volatage 
transformers or cable termination.

Multi-function relays, meters, protective 
relays, control switches, etc. are semi-
flush mounted on the door of the con-
trol compartment.

Construction 

Busbars
The main busbar is made of copper 
conductors.

MS-EBG has bare busbars as standard. 
However, when required, the busbar and 
joints can be insulated and/or tin plated.

Voltage Transformers
To allow easy maintenance fully with-
drawable circuit voltage transformers 
can be fitted in the bottom section of 
the panel, accessible from the front 
of the switchboard via an interlocked 
panel.
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Earthing devices 
Optional earthing devices are avail-
able for safety during cable and busbar 
maintenance and/or inspection. The 
following two types of earthing device 
can be provided upon request with the 
MS-EBG.

Earthing Truck 
For more demanding applications, an 
earthing truck with fault-making capa-
bility can be supplied which employs 
the same operating mechanism as the 
vacuum circuit breaker. 

1.	�Gas exhaust duct or gas screen 
(optional) 1

2.	Ventilator 2

3.	Control compartment

4.	�Withdrawable equipment 
compartment

5.	Busbar compartment 

6.	Cable compartment

7.	Circuit breaker

8.	Earthing switch (optional) 3

9.	Power cable

Notes
1	 �Gas exhaust duct or gas screen required when 

Internal Arc Classification AFLR is required. 
2	 �When the current within a compartment is 

2000 A or greater, a ventilator is required for 
that compartment. However, not required if 
gas exhaust duct used.

3	 �Earthing truck is applied for 17.5 & 24 kV 
switchgear with Ik >25 kA 

MS-EBG’s earthing switch (detail)

Integral earthing switch
For the purposes of safety during equip-
ment, cable and busbar maintenance 
and/or inspection, a circuit earth switch 
can be integrated within the cable com-
partment. Operated from the front of 
the panel a mechanical interlock be-
tween the switch and circuit breaker 
(or fused contactor) is provided.

For busbar earthing, switches are usually 
integrated within a bus riser/VT panel 
and employ electrical interlocking with 
the adjacent panel’s circuit breaker.

The mechanical indicator and operation 
for the switch can be viewed from the 
front of the panel through a small, cir-
cular inspection window.
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Internal Arc Classification (IAC) 
For switchgear and controlgear requiring optional Internal Arc Classification to the AFLR standard, a gas exhaust duct must be 
fitted onto the top of panel. The gas exhaust duct ensures that in the event of an internal arc fault, any hot gases or vapours 
are channelled away from personnel in the vicinity of the panel.

The gas exhaust duct may extend to the 
open air outside the substation or a safe 
area within the substation. The straight 
extension two meters width, which is 
standard, is available. The part of exten-
sion duct to reach to the open air will 
be supplied by others.

The gas exhaust duct is dismantled from 
the panels prior to shipping and is re-
installed after the panels are installed 
on site.

With the gas exhaust duct, the switch-
gear and controlgear are designed to 
protect persons in the event of an in-
ternal arc fault of up to 40 kA for 1 sec-
ond. Thus, in the event of internal arcing, 
there is no ejection of parts, no expul-
sion of hot gases (except from the gas 
exhaust duct) and the enclosure remains 
earthed. Minimum clearances of within 
the substation of 600 mm, 100 mm and 
800 mm from the panel to the room’s 
ceiling, side walls and back wall, respec-
tively, are required.

Internal arc containment 
classification
AFLR – signifies that the switchgear 
and controlgear are designed for access 
from the Front, Lateral ends and Rear by 
Authorised personnel only.

AFL – signifies that the switchgear and 
controlgear are designed for access 
from the Front and Lateral ends by Au-
thorised personnel only.

A gas screen can be selected instead of 
the gas exhaust duct on the condition 
that ceiling height from floor of electri-
cal room is 4400 mm or over.

Note dimension x = 650/800/1000 mm depend-

ing on rating and voltage of switchboard Dimensions shown are for upto 12 kV versions

Panel Dimensions
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European Offices

Germany
Mitsubishi Electric Europe B.V.
Mitsubishi-Electric-Platz 1
D-40882 Ratingen
Phone: +49 (0)2102 / 486-0

Czech Rep.
Mitsubishi Electric Europe B.V.
Radlická 751/113e 
Avenir Business Park
CZ-158 00 Praha 5
Phone: +420 251 551 470

France
Mitsubishi Electric Europe B.V.
25, Boulevard des Bouvets
F-92741 Nanterre Cedex
Phone: +33 (0)1 / 55 68 55 68

Ireland
Mitsubishi Electric Europe B.V.
Westgate Business Park, Ballymount
IRL-Dublin 24
Phone: +353 (0)1 4198800

Italy
Mitsubishi Electric Europe B.V.
Viale Colleoni 7 Palazzo Sirio
I-20864 Agrate Brianza (MB)
Phone: +39 039 / 60 53 1

Netherlands
Mitsubishi Electric Europe B.V.
Nijverheidsweg 23C
NL-3641RP Mijdrecht
Phone: +31 (0) 297 250 350

Poland
Mitsubishi Electric Europe B.V.
ul. Krakowska 50
PL-32-083 Balice
Phone: +48 (0) 12 347 65 00

Russia
Mitsubishi Electric (Russia) LLC
52, bld. 1 Kosmodamianskaya emb.
RU-115054 Moscow
Phone: +7 495 / 721 2070

Spain
Mitsubishi Electric Europe B.V.
Carretera de Rubí 76-80 Apdo. 420
E-08190 Sant Cugat del Vallés 
(Barcelona)
Phone: +34 (0) 93 / 5653131

Sweden
Mitsubishi Electric Europe B.V. 
(Scandinavia) 
Fjelievägen 8
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Phone: +46 (0) 8 625 10 00

Turkey
Mitsubishi Electric Turkey Elektrik 
Ürünleri A.Ş.
Şerifali Mahallesi Nutuk Sokak No:5 
TR-34775 Ümraniye-İSTANBUL 
Phone: +90 (0)216 / 969 25 00

UK
Mitsubishi Electric Europe B.V.
Travellers Lane
UK-Hatfield, Herts. AL10 8XB
Phone: +44 (0)1707 / 28 87 80

UAE
Mitsubishi Electric Europe B.V.
Dubai Silicon Oasis
United Arab Emirates - Dubai
Phone: +971 4 3724716

Representatives

Belarus
OOO TECHNIKON
Prospect Nezavisimosti 177-9
BY-220125 Minsk
Phone: +375 (0)17 / 393 1177

Bosnia and Herzegovina
INEA RBT d.o.o.
Stegne 11
SI-1000 Ljubljana
Phone: +386 (0)1/ 513 8116

Croatia
INEA CR
Losinjska 4 a
HR-10000 Zagreb
Phone: +385 (0)1 / 36 940 - 01/ -02/ -03

Czech Republic
AutoCont C.S. S.R.O.
Kafkova 1853/3
CZ-702 00 Ostrava 2
Phone: +420 595 691 150

Denmark
HANS FØLSGAARD A/S
Theilgaards Torv 1
DK-4600 Køge
Phone: +45 4320 8600

Greece
KALAMARAKIS - SAPOUNAS S.A.
Ionias & Neromilou Str.
GR-13671 Chamomilos Achames Athens
Phone: +30 (0)2102/ 406000

Greece
UTECO A.B.E.E.
5, Mavrogenous Str.
GR-18542 Piraeus
Phone: +30 (0)211 / 1206-900

Hungary
MELTRADE Kft.
Fertő utca 14.
HU-1107 Budapest
Phone: +36 (0)1 / 431-9726

Kazakhstan
TOO Kazpromavtomatika 
Ul. Zhambyla 28
KAZ-100017 Karaganda
Phone: +7 7212 / 50 10 00

Malta
ALFATRADE Ltd.
99, Paola Hill
Malta-Paola PLA 1702
Phone: +356 (0)21 / 697 816

Moldova
INTEHSIS SRL
bld. Traian 23/1
MD-2060 Kishinev
Phone: +373 (0)22 / 66 4242

Norway
SCANELEC AS
Leirvikasen 43B
NO-5179 Godvik
Phone: +47 (0)55 / 50 60 00

Portugal
Fonseca S.A.
R. João Francisco do Casal 87/89
PT-3801-997 Aveiro, Esgueira 
Phone: +351 (0)234 / 303 900

Romania
Sirius Trading & Services
Aleea Lacul Morii Nr. 3
RO-060841 Bucuresti, Sector 6
Phone: +40 (0)21 / 430 40 06

Serbia
INEA SR d.o.o.
Ul. Karadjordjeva 12/217
SER-11300 Smederevo
Phone: +386 (026) 461 54 01

Slovakia
SIMAP SK
Jána Derku 1671
SK-911 01 Trenčín
Phone: +421 (0)32 743 04 72

Slovenia
INEA RBT d.o.o.
Stegne 11
SI-1000 Ljubljana
Phone: +386 (0)1 / 513 8116

Sweden
Euro Energy Components AB
Järnvägsgatan 36
SE-434 24 Kungsbacka
Phone: +46 (0)300 / 69 00 40

Switzerland
TRIELEC AG
Mühlentalstr. 136
CH-8200 Schaffhausen
Telefono: +41 (0)52 / 625 84 25

Ukraine
OOO “CSC-AUTOMATION”
4-B, M. Raskovoyi St.
UA-02660 Kiev
Phone: +380 (0)44 / 494 33 44

Egypt
Cairo Electrical Group
9, Rostoum St. Garden City, 
8th Floor Apt. 37
ET-165-11516 Maglis El-Shaab, 
Cairo-Egypt
Phone: +20 2 279 23 203

Lebanon
CEG LIBAN
Cebaco Center/Block A 
Autostrade DORA
Lebanon-Beirut
Phone: +961 (0)1 / 240 445

South Africa
CBI Ltd.
Private Bag 2016
ZA-1600 Isando
Phone: + 27 (0)11 / 977 0770
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