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D I S T R I B U T I O N  S O L U T I O N S

PrimeGear ZX0
Gas-insulated medium-voltage switchgear



—
At ABB, we believe in a world in 
which nature and technology go 
hand in hand. A world in which 
powering your operations also 
means powering positive change – 
for your business and our planet. 
We strive to create products and 
solutions that make a difference. 
Our philosophy is that greener is 
smarter. And smarter is greener. 
That’s the thinking behind our 
latest medium-voltage, primary 
gas insulated-switchgear (GIS): 
PrimeGearTM ZX0.
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1.  Introduction
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Switchgear systems and their components rank 
among the most important facilities for electrical 
power transmission and distribution. Their versatile 
functions and the opportunities they provide 
contribute on the one hand to safety in general, 
and on the other hand they secure the availability 
of electrical energy.

Since the 1990s, more than 100,000 ZX panels 
have been installed all over the world.

Being a pioneering technology leader over the last 
30 years, we have the experience and the knowledge 
to prepare our customers for the Industry 4.0. 
PrimeGear ZX0 has been designed for our customers  
and reduces the impact on global warming by 
99.99 percent and supports customers to enter 
into digitalization. 

ABB is fully committed to Dry Air and AirPlusTM, the 
green alternatives to SF6. Eco-friendly gas and 
design and digital monitoring tools will make your 
plant and our world safer.

Characteristic of PrimeGear ZX0:
Range
• 12 kV/2500 A/31.5 kA (Up to 3150 A in SF6 with 

ventilation)
• 24 kV/2500 A/25 kA 
• Standard IEC, GB

Greener
• Global warming potential (GWP) < 1
• 20 percent less heat generation by innovative 

design

Smarter
• IEC 61850 and current and voltage sensor enabled
• Monitoring and diagnostics focusing on 

tracking asset health, predicting failures

Safer
• Fitted with safety interlocks
• Internal arc classification IAC AFLR according to 

IEC 62271-200
• Classified LSC-2, PM according to IEC 62271-200

More reliable
• Proven GIS experience
• Suitable for extreme operation conditions, -15°C
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2.  Applications

A P P L I C A T I O N S 5

Utility
• Power stations
• Transformer substations
• Switching substations

Industry
• Steel works
• Paper manufacture
• Cement industry
• Textiles industry
• Chemicals industry
• Food & beverage industry
• Automobile industry
• Petrochemicals
• Raw materials industry

• Pipeline systems
• Foundries
• Rolling mills
• Mining

Transport
• Airports
• Harbours
• Railways

Infrastructure
• Supermarkets
• Shopping centres
• Hospitals
• Data Center
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3.  Characteristics

Basic characteristics
• Dry Air / Airplus / SF6 gas-insulated with 

hermetically sealed pressure system
• Solid insulated busbar
• Rated voltage up to 24 kV
• Rated current up to 2500 A (Up to 3150 A in SF6 

with ventilation)
• Rated short circuit current up to 31.5 kA  
• Single busbar design
• Stainless steel encapsulation, manufactured 

from laser cut sheet material
• Modular structure
• Switchgear with a leakage rate of less than 0.1 

percent per annum 
• Integral leak testing of the panels at the factory
• Suitable for indoor conditions according to IEC 

62271-1
• Wall mounting installation and free-standing 

installation
• Operator controls separate from low voltage 

compartment
• Operator controls on the panel accessible from 

the outside
• Also suitable for site altitudes over 1000 m 

above sea level

Panel variants
• Incoming and outgoing feeder panels as panels 

with circuit breaker and three position 
disconnector

• Outgoing feeder panels with three position 
switch disconnector and fuses

• Bus sectionaliser panels
• Bus riser panels
• Bus sectionaliser/riser panel

Switching devices
• Vacuum circuit-breakers with series three 

position disconnectors 

Cable termination system
• Outer cone terminal system to EN 50181, type C 

for all panels with cable terminations 
• Connection facility for surge arresters on the 

cable connector and on the busbar

Current and voltage metering
• Current and voltage transformers outside the 

gas compartments
• Alternative: Current and voltage sensors outside 

the gas compartments

Protection and control
• Mechanical operation on site
• Combined protection and control devices
• Discrete protection devices with conventional 

control

Protection against maloperation
• Mechanical switch interlocking between the 

circuit-breaker and the three position 
disconnector

• Additional electrical switch interlocks for 
motor-operated mechanisms

• Various interlocks for manual circuit-breaker 
operation

Pressure relief
• Pressure relief into the switchgear room
• Pressure relief via ducts outside of switchgear 

room

Installation
• No gas work on site
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4.  Your benefit

Maximum operator safety
• All live components are enclosed to prevent 

accidental contact
• As the high voltage compartments are 

independent of external influences, the 
probability of a fault during operation is 
extremely low

• As evidenced by arc fault testing according to 
IEC 62271-200, our switchgear systems are 
notable for maximum operator safety

• Extra safety by minimal operational pressure at 
1.0 bar atmospheric pressure (applicable for 
600 mm and 900 mm panel only)

Minimum overall costs
• The compact design of the panels reduces the 

space required and therefore the size of the 
station. The result is a lower investment 
requirement

﻿﻿• Freedom from maintenance is achieved by 
constant conditions in the high voltage 
compartments in conjunction with the selection 
of suitable materials. The injurious influences of 
dust, vermin, moisture, oxidation and 
contaminated air in the high voltage 
compartments are precluded, as the gastight 
compartments are filled with Dry Air or SF6. As a 
rule, therefore, isolation of the switchgear to 
perform maintenance work is not required

• ﻿﻿The panels are designed for an expected service 
life of over 40 years

• The systematic selection during the development 
process of the materials used provides for 
complete recycling or reuse of those materials 
at the end of the service life

﻿﻿• The panels only leave our production facilities 
after documented routine testing. Thanks to 
the plug-in technology applied in the areas of 
the busbars, cables and secondary systems, 
extremely short installation times are possible

• No gas work is required as a rule at site. There is 
thus no need to evacuate and fill the high voltage 
compartments, test them for leakage and measure 
the dew point of the insulating gas at site

Sustainable
• Environmental friendly switchgear by adapting 

Dry air and Airplus as insulating medium, with 
GWP < 1 

• Optional eco-ready panel ensures maximum 
flexibility: you can choose SF6 insulation and 
easily refill with Dry Air or AirPlus in the future

• Energy saving switchgear, 20 % less energy 
consumption by innovative design

Smart
• Online monitoring and diagnose feature 
• IEC 61580 enabled switchgear supported by 

current and voltage sensoring
• 20 % space saving
• Easy to install and no gas work on site
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5.  Technical data

5.1 Technical data of the panel

Rated voltage

Rated power frequency withstand voltage

Rated lightning impulse withstand voltage

Rated normal current

Rated short-time withstand current 3)

Rated peak withstand current

Alarm level for insulation

Rated filling level for insulation

Rated voltage

Rated power frequency withstand voltage

Rated lightning impulse withstand voltage

Rated normal current

Rated short-time withstand current 3)

Rated peak withstand current

Alarm level for insulation

Rated filling level for insulation

Rated voltage

Rated power frequency withstand voltage

Rated lightning impulse withstand voltage

Rated normal current

Rated short-time withstand current 3)

Rated peak withstand current

Alarm level for insulation

Rated filling level for insulation

 Rated duration of short-circuit 4)

Rated frequency

Rated voltage

Rated power frequency withstand voltage

Rated lightning impulse withstand voltage

Rated normal current 11)

Rated short-time withstand current 3)

Rated peak withstand current

Alarm level for insulation

Rated filling level for insulation

Rated voltage

Rated power frequency withstand voltage

Rated lightning impulse withstand voltage

Rated normal current

Rated short-time withstand current 3)

Rated peak withstand current

Alarm level for insulation

Rated filling level for insulation

—
Table 5.1.1.: Technical data of the panel
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12

28 1)
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130 (140 for Dry Air)
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28 1)

75

...1250

...25

...63

120 (130 for Dry Air)

130 (140 for Dry Air)

...3

50 5)

12

42
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…2000...2500

...31.5/3 s 

80

120 (130 for Dry Air)

130 (140 for Dry Air)
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28 1)
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...31.5

...80
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130 (140 for Dry Air)
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...25

...63
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50 2)
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...25

...63
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130

...3

50 5)
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…2000...2500

...25/3 s

63

120

130

24

50 2)

125

...2000

...25

...63

120
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Panels with 450 mm 

width 

Panels with 500 mm 

width

Panels with 600 mm 

width

Panels with 900 mm 

width

Panels with 1000 mm 

width for BT&BR 

2000 A 
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Table 5.1.3: Loss of Service Continuity of the switchgear

Classifications according to IEC 62271-200

—
Table 5.1.2: Internal arc classification of the switchgear

Internal arc classification

Wall mounting installation

Free-standing installation

Qualification IAC      AFL          

Internal arc                   12 kV 31.5 kA 1 s

                                       24 kV 25 kA 1 s

Qualification IAC      AFLR          

Internal arc                   12 kV 31.5 kA 1 s

                                       24 kV 25 kA 1 s

Key to table 5.1.2

IAC
AFLR

Internal arc classification
Accessibility from the rear (R - rear)
Accessibility from the sides (L - lateral)
Accessibility from the front (F - front)
Switchgear installed in closed rooms 
with access restricted to authorised 
personnel only

The IAC qualification relies on a system:
1. When busbar covers are used, the minimium 

panels are required for this system is:
a. Up to 1250 A,  2 panels for 25 kA, 3 panels for 

31.5 kA;
b. Above 1250 A,  3 panels for both 25 kA and 

31.5 kA;
2. When prsessure relief duct are used, the minimium 

panels are required for this system is:
a. Up to 1250 A,  2 panels for both 25 kA and 

31.5 kA; 
b. Above 1250 A,  3 panels for both 25 kA and 

31.5 kA;

Loss of Service Continuity
The various LSC categories of the standard define 
the possibility to keep other compartments and / 
or panels energized when opening a main circuit 
compartment.

Gas-filled compartments cannot be opened, as they 
would then lose their functionality. Nevertheless, 

Key to table 5.1.3
LSC2:   On access to the cable terminations of a 

panel, the busbar and all other panels can 
remain energized.

Note from IEC 62271-200:
The LSC category does not describe ranks of 
reliability of switchgear and controlgear.

Partition class 
The partition class to IEC 62271-200 defines the 
nature of the partition between live parts and an 
opened, accessible compartment.

Key to table 5.1.4
PM: partition of metal

Panels of partition class PM provide continuous 
metallic and earthed partitions between opened 
accessible compartments and live parts of the 
main circuit.

Loss of Service Continuity of PrimeGear ZX0 LSC2

—
Table 5.1.4: Partition class

Partition class PM

Rated voltage

Insulating gas 

Degree of protection for gas filled panel modules 6)

Degree of protection of low voltage compartment and the mechanism bay 7)

Ambient air temperature, maximum 8)

Ambient air temperature, maximum 24 hour averages 8)

Ambient air temperature, minimum 8)

Site altitude 9)

°C

°C

°C

m

12 kV 

Dry Air /SF6

IP65

IP3X

+40

+35

-5

...1000

24 kV

AirPlus/SF6

IP65

IP3X

+40

+35

-5

...1000

1. 42 kV according to GB standard available.
2. 65 kV according to GB standard available.
3. 26.3 kA on request.
4. 4 second according to GB standard available.
5.60 Hz on request
6. IP 67 on request.

7. IP4X on request.
8. -25 -50 degree on reqiest.
9. Higher altitude on request.
10. Ratings depends on different manufacture centers.
11. Up to 3150 A in SF6 with ventilation.

gas-insulated switchgear systems also receive a 
classification.
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5.2 Technical data of the circuit-breaker

—
Table 5.2.1: Technical Data of the circuit-breaker

kV

Hz

A

kA

kA

kA

kA

/

ms

ms

ms

12

50 / 60

…2500

…31.5

…80

…31.5

…80

O-0.3 s-CO-3 min -CO 1)

33 - 80

≤ 15

33 - 95

24

50 / 60

…2500

...25

...63

...25

...63

O-0.3 s-CO-3 min -CO 1)

33 - 80

≤ 15

33 - 95

Permissible numbers of operating cycles of the vacuum interrupters

30000 x Ir           (Ir = Rated normal current)

50 x ISC               (ISC = Rated short-circuit breaking current)

Rated voltage / kV

up to 24

Classification

M2, E1/E2, C2

Classification according to IEC 62271-100 

1) Different operating sequence on request.
2) Based on permanent duty of shunt opening release, please consult ABB for other request.

1) when a motor operated mechanism is used, 3000 operations available on request.
2) different auxiliary voltage on request.
3) 4 second according to GB available on request

5.3 Technical data of the three position disconnector

—
Table 5.3.1: Technical data of the three position disconnector

Rated voltage / maximum rated voltage

Rated power frequency withstand voltage across the isolating distance

Rated lightning impulse withstand voltage across the isolating distance 

Rated normal current 

Rated short-time withstand current 

Rated peak withstand current 

Rated duration of short-circuit

Rated auxiliary voltage 1)

Power consumption of mechanism motor

Motor running time on opening or closing the disconnector 

Motor running time on opening or closing the earthing switch 

Classification according to IEC 62271-102

E0, M1 (2000 mechanical operations) 1)

Ur

Ir

Ik

Ip

tk

Ua 

Ur

fr

Ir

Ik

Ip

Isc

kV

kV

kV

kA

kA

s

V DC

W

s

s

12

32/48

85

…31.5

…80

...630, ...1250, ...2500

...3 3)

60, 110, 220 2)

210 (maximum), 35 (average)

<2

<2

24

60/79

145

...25

...63

Rated voltage

Rated frequency

Rated current (40°C)

Rated short-time withstand current (4 s)

Rated peak withstand current

Rated short-circuit breaking current

Rated short-circuit making current

Rated operating sequence

Opening time 2)

Arc duration

Total breaking time
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6.  Fundamental structure of the panels

The switchgear system is suitable for both 
free-standing installation (fig. 6.1) and wall 
mounting installation (fig. 6.2). 

Modular structure
Each cable feeder panel consists of the gas-filled 
panel module (A), the solid insulated busbars (B), 
the cable termination compartment (C), the low 
voltage compartment (D) and the mechanism bay 
(E). There are no gas connections between the 
two compartments in adjacent panels.

—
Fig. 6.1

—
Fig. 6.3

—
Fig. 6.2

—
Fig.6.1: Incoming 
cable panel 1250 A 
(free-standing 
installation)
—
Fig.6.2: Outgoing 
cable panel 1250 A  
(wall mounting 
installation)
—
Fig.6.3: Outgoing 
cable panel 1250 A 
with optional 
pressure relief duct 
to the outside (free 
standing installation 
or wall mounting 
installation) D

E

C

B

AA

D

E

C

B

23
50

1315
23

50
1295

1295

26
50

D

E

C

B

A
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Panel module (A)
The panel module essentially contains all the live 
high voltage parts, i.e. the switching devices, 
bushings for connection of the busbar and outer 
cones for connection of the high voltage cables. 
Current and voltage transformers and sensors are 
located outside the panel modules.

The pressure relief disk for the panel module is 
located in the rear wall of the enclosure. 

The seals of the components are O-ring seals 
which are not exposed to any UV radiation.

The gas systems of panel modules in a switchgear 
system consisting of several panels are not 
connected together.

Three position disconnectors, circuit-breakers 
with three position disconnectors and switch 
disconnectors with HV HRC fuses can be used.

—
Fig. 6.4

—
Fig. 6.4: Panel module 
with circuit- breaker 
and current 
transformers, 1250 A, 
panel width 600 mm

Panel module with circuit-breaker and three 
position disconnector (fig. 6.4 )
The circuit-breaker operating mechanism, the gas 
density sensor and the gas filling valve are located 
on the circuit-breaker front plate, which is welded 
to the front wall of the panel module. The 
operating mechanism of the three position 
disconnector is positioned above the 
circuit-breaker operating mechanism on the front 
wall of the panel module. The live high voltage 
parts of the switches are located inside the panel 
module, and the operating mechanisms are easily 
accessible outside the gas compartment.

1.10

1.3

1.2

1.11

1.12

1.9

2.3

1.13

1.1

2.4

3.5

Panel module (enclosure)
1.1 Circuit-breaker pole
1.2 Circuit-breaker mechanism
1.3 Outer cone
1.9 Current transformer 
1.10 Gas density manometer 
1.11 Gas filling valve 
1.12 Cast resin bushing to busbar
1.13 Pressure relief disk
2.3 Three position disconnector
2.4 Three position disconnector operating mechanism
3.5 Main earthing bar
█  Insulating gas
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—
Fig. 6.5

—
Fig. 6.5: Busbar with 
optional current and 
voltage transformers 
on a four-panel 
PrimeGear ZX0 
switchgear system 
(viewed from the 
rear) as an example, 
shown without cover 
plates on the busbar.

The busbar (B)
The solid insulated busbar are located on the roof 
plates of the panel modules. The insulating 
silicone parts of the busbar (end adapters, cross 
adapters and conductor insulation) have a 
conductive, earthed coating on the outside. The 
busbar can be fitted with voltage and current 
transformers and voltage and current sensors.

1.0 Panel module (enclosure)
1.8 Voltage transformer (also voltage sensors feasible)
1.9 Current transformer (also current sensors feasible) 
1.12 Cast resin bushing to busbar
2.1 Busbar

1.8

1.12

2.1

1.0

1.9



14 PrimeGear  ZX0 D I S T R I B U T I O N  S O L U T I O N S

—
Fig. 6.6.1

—
Fig. 6.6.2

—
Fig. 6.6.1: Cable 
termination 
compartment (C), 
example configura-
tion with removable 
cable connected  
voltage transformers 
and two cables per 
phase
—
Fig. 6.6.2: Cable 
termination 
compartment (C) 
example configura-
tion with plug in 
voltage transform-
ers.

The cable termination compartment (C) 
The cable termination compartment (figs. 6.6.1 
and 6.6.2) represents a supporting frame for the 
panel, manufactured from aluminium sections 
and galvanised steel sheets. The cable 
termination compartments of adjacent panels are 
segregated from each other by sheet steel walls.

The cable termination compartment contains the 
main earthing bar (3.5), the high voltage cables (3.2) 
with cable connectors (3.1) and cable fasteners (3.3), 
optional surge arresters, current transformers and 
optional voltage transformers applicable for 500 mm, 
600 mm and 900 mm feeder (1.8) or sensors and 
the mechanism for the isolating device for voltage 
transformers (3.8) or voltage sensors.

1.7  Voltage transformer disconnecting device
1.8 Voltage transformers, in this case fixed mounted
1.9 Current transformers
3.0 Cable termination compartment (C)
3.1 Cable connector
3.2 High voltage cable
3.3 Cable fastener
3.5 Main earthing bar 
3.6 Floor plate 
3.7 Cover
3.8 Mechanism for the voltage transformer   
 isolating device (optional)

1.7  Voltage transformer disconnecting device
1.8 Voltage transformers, in this case fixed mounted
1.9 Current transformers
3.0 Cable termination compartment (C)
3.1 Cable connector
3.2 High voltage cable
3.3 Cable fastener
3.5 Main earthing bar 
3.6 Floor plate 
3.7 Cover
3.8 Mechanism for the voltage transformer   
 isolating device (optional)

The cover of the cable termination compartment 
may optionally be interlocked so that the cable 
termination compartment is only accessible when 
the cables are earthed.

In the unlikely event of an internal arc fault in the 
cable termination compartment, the pressure is 
discharged to the rear.

Partitioning of the cable termination compartment 
from the cable basement is effected by split floor 
plates in the area of the cables. The cable 
termination compartment is safe to touch when 
appropriate cable connectors are used.

3.0
1.9
1.7

3.5

1.8

1.9
1.7

3.5

1.8

3.8

3.1

3.3

3.2

3.6

3.7

3.0

3.8

3.1

3.3

3.2

3.6

3.7
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—
Fig. 6.7

—
Fig. 6.7: Low voltage 
compartment and 
mechanism bay

1.2 Circuit-breaker operating mechanism
2.5 Three position disconnector operating mechanism
6.0 Low voltage compartment
6.6 Low voltage compartment door
6.5 Secondary cable entry
6.10 Mechanism bay

The low voltage compartment (D) and the 
mechanism bay (E)
The low voltage compartment and the mechanism 
bay are two independent metal enclosures. The 
low voltage compartment has a door and the 
mechanism bay a screw-fastened cover.

The low voltage compartment accommodates the 
protection devices and further secondary 
equipment with wiring. The mechanism bay houses 
the operating mechanism for the circuit-breaker 
(1.2), the operating mechanism for the three position 
disconnector (2.5), and the sensor for gas density 
monitoring (1.10) and the gas filling valve (1.11) of 
the gas compartment.

The sockets for the capacitive indicator system (1.5) 
are located in the cover of the mechanism bay.

The controls and indicators of the operating 
mechanisms are accessible from the outside.

The entry for external secondary cables (6.5) is 
located in the roof plate of the low voltage 
compartment. Optionally, the entries for secondary 
cables can be provided in the floor plate of the 
cable termination compartment. In that case, the 
secondary cables are led in through the floor plate 
of the cable termination compartment at the left 
and laid through the cable termination compartment 
and through the mechanism bay towards the low 
voltage compartment in a cable duct at the side.

  

6.6

2.5

1.2

6.10

6.0

6.5
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—
7.  Components

—
Fig. 7.1

—
Fig. 7.2

—
Fig. 7.1: Circuit-breaker 
panel, 24 kV, 630 A, 
panel width 450 mm,
example configuration 
with current 
transformers
—
Fig. 7.2: Circuit-breaker 
panel, 1250 A, panel 
width 600 mm, example 
configuration with 
voltage transformer

1.0

1.3

1.2
1.1

2.1

2.3

1.13

2.4

3.5

1.9a
3.1

1.12

3.0

6.0

6.6

3.3

3.2

3.6

6.10

7.0

1.0

1.3

1.2
1.1

2.1

2.3

1.13

2.4

1.9b

3.1

1.12

3.0

1.8b

6.0

1.8a

6.6

3.3

3.2

3.6

6.10
1.10, 
1.11

3.5

1.7

3.8

1.8c

1.0  Panel module
1.1 Circuit-breaker pole
1.2  Circuit-breaker operating mechanism
1.3  Outer cone
1.7 Isolating system for voltage transformer or sensors
1.8a Voltage transformer for busbar measurement (optional)
1.8b Voltage transformer for feeder measurement (optional)
1.8c Voltage transformer cable
1.9a Current transformer 
1.9b Current sensor
1.10 Gas density sensor 
1.12 Cast resin bushing to busbar 
1.13 Pressure relief disk
2.1 Busbar
2.3 Three position disconnector

2.4 Three position disconnector mechanism
3.0  Cable compartment
3.1 Cable connector
3.2 High voltage cable
3.3 Cable fastener
3.5 Main earthing bar
3.6 Floor plate 
3.8 Mechanism for isolating device for optional voltage  
 transformers or sensors
6.0 Low voltage compartment
6.6  Low voltage compartment door
6.10 Mechanism bay
7.0 Busbar cover (pressure relief into the  switchgear room)
█ Insulating Gas SF6
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—
Fig. 7.1.1

—
Fig. 7.1.1: Operator 
control area, controls 
and indicators for the 
circuit-breaker 1)

7.1 Vacuum circuit-breaker
The circuit breaker used in Primegear ZX0 are 
VD4X0

The fixed mounted vacuum circuit-breakers are 
three phase switching devices and fundamentally 
consist of the operating mechanism and the three 
pole parts. The pole parts contain the switching 
elements proper, the vacuum interrupters.

Circuit-breaker type VD4X0
The pole parts are installed on a common front 
plate. The operating mechanism is on the opposite 
side from the front plate. In this way, the pole 
parts, front plate and operating mechanism form 
a single assembly. The front plate for this 
assembly is welded to the front wall of the 
circuit-breaker compartment in a gas-tight manner 
at the works.

The switching motions of the moving contact are 
initiated by a push rod.

1 Mechanical ON pushbutton circuit-breaker
2 Mechanical OFF pushbutton circuit-breaker
3 Cover on the receptacle for manual charging of the 
                        stored-energy spring 
4 Mechanical indicator for “Circuit-breaker ON” 
                        “Circuit-breaker OFF”
5 Mechanical indicator “Stored-energy 
 spring charged” “Stored-energy spring discharged” 
6 Operating cycle counter

The pole parts of either types are located in the 
circuit-breaker compartment which is filled with 
insulated medium, and are therefore protected 
from external influences. 

Functions of the vacuum circuit-breaker
• Switching operating current on and off
• Short-circuit breaking operations
• Earthing function in conjunction with the three 

position disconnector

For earthing, the three position disconnector 
prepares the connection to earth while in the 
de-energized condition. Earthing proper is 
performed by the circuit-breaker. A circuit-breaker 
functioning as an earthing switch is of higher 
quality than any other earthing switch.

The circuit-breaker operating mechanism is located 
in the mechanism bay of the panel. The indicators 
and controls for the circuit-breaker are located in 
the operator control area of the panel (fig. 7.1.1) 
and are accessible from the outside.

1
2

3
4
5

6



18 PrimeGear  ZX0 D I S T R I B U T I O N  S O L U T I O N S

Secondary equipment for the circuit-breaker 
operating mechanism
The secondary equipment options for the circuit- 
breaker operating mechanism can be found in table 
7.1.1.

—
Table 7.1.1: Secondary equipment options for the operating mechanism of circuit breaker type VD4X

IEC designation

-MAS

-BGS2 1)

-MBO1

-MBC

-BGB0

-BGB7

-RLE1

-MBU 3)

-MBO3 3)

-MBO2

VDE designation

-M0

-S1.1

-Y2

-Y3

 

-S10

-Y1

-Y4 

-Y7 

-Y9

Equipment

Charging motor for spring mechanism

Auxiliary switch “Spring charged”

Shunt release OFF 

Shunt release ON

Auxiliary switch “CB ON / OFF”

Auxiliary switch at the mechanical “C.B. ON” push-button 

Blocking magnet “CB ON”

Undervoltage release

Indirect overcurrent release

2nd shunt release OFF

Standard

●

●

●

●

●

●

Option

 

●

●

●

●

1) For certain versions of the circuit-breaker, auxiliary switches BGS2.1...2.2 are used.
2) Combination of -MU with -MO3 is not possible
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—
Fig. 7.1.2: Securing to 
prevent operation of 
the OFF button and
securing to prevent 
cancellation of earthing 
(version 1)
—
Fig. 7.1.3: Securing to 
prevent operation of 
the OFF button and
securing to prevent 
cancellation of earthing 
(version 2)
—
Fig. 7.1.4: Securing by 
padlock (locking of 
both buttons shown 
here)
—
Fig. 7.1.5: Locking by 
lock switch: locking of 
the OFF button

Locking of the mechanical pushbuttons
The following methods of locking the mechanical 
pushbuttons for the circuit-breaker are available.

• Securing to prevent operation of the OFF button 
(securing to prevent  cancellation of earthing)
- With the option shown in fig. 7.1.2, the 

mechanical OFF button of the circuit breaker 
can only be locked if the earthing switch and 
the circuit breaker are switched on (earthing 
of feeder)

- The option shown in fig. 7.1.3 allows the circuit 
breaker to be locked with a padlock 
regardless of the switch positions. The button 
is freely accessible in the unlocked state

• Locking to prevent inadvertent operation of the 
OFF and / or ON buttons (fig. 7.1.4)
- The devices permit locking of the ON and / or 

OFF buttons with padlocks. In the unlocked 
state, the buttons are hidden by the flaps

• Locking by lock switch (fig. 7.1.5)
- The ON and / or OFF buttons can be designed 

as lock switches
- In this option, the ON button can only be 

operated with a key. The button does not 
engage when pressed

- The OFF button can be operated without a 
key. The switch remains in the OFF position, 
as the button engages when pressed. 
Electrical closing of the circuit-breaker is then 
not possible. The pressed OFF button can be 
released locally with the key

—
Fig. 7.1.2

—
Fig. 7.1.3

—
Fig. 7.1.4

—
Fig. 7.1.5
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—
Fig. 7.2.1: Operator 
control area, 
mechanical controls 
and indicators for the 
three position 
disconnector 1)

7.2 Three position disconnector
The three position disconnectors are combined 
disconnectors and earthing switches. The three 
switch positions, connecting, disconnecting and 
earthing, are clearly defined by the mechanical 
structure of the switch. Simultaneous connection 
and earthing is therefore impossible. 

Knife-switch three position disconnectors are used. 
The switching components of the three position 
disconnector are located in the gas filled panel 
module, while the operating mechanism block is 
easily accessible in the mechanism bay.

The three position disconnectors can be manually 
or motor-operated. Emergency manual operation 
is possible to the extent that the interlocks permit.

The mechanical controls and indicators for the 
operating mechanism are located in the cover of 
the mechanism bay and are accessible from the 
outside.

—
Fig. 7.2.1

Manual operating mechanism
For manual operation of the switch with a lever (1), 
the relevant opening for the lever (5 and 3, for the 
disconnector or earthing switch) is to be uncovered 
by turning the selector lever. The switch position 
is indicated mechanically (2 and 4). In order to avoid 
maloperation, manual mechanisms are interlocked 
mechanically with the relevant circuit-breaker within 
the panel.

Motorised operating mechanism 
Motorised mechanisms are preferably to be 
operated using the control unit. Manual operation 
as with a manual mechanism is also possible. The 
motorised mechanism is mechanically and 
electrically interlocked with the circuit-breaker.

1 Selector lever
2 Switch position indicator earthing switch
3 Opening for operation of the earthing switch
4 Switch position indicator disconnector
5 Opening for operation of the disconnector

1

2

3

4

5
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Mechanism variants and secondary equipment
The secondary equipment options for the three 
position disconnector mechanism variants can be 
found in table 7.2.2.

—
Table 7.2.2: Secondary equipment options for the three position disconnector operating mechanism variants in a feeder panel

IEC designation

-MAD

-BGI15

-BGI16

-BGE57

-BGE58

-BGI1

-BGI1

-BGE5

-BGE5

-BGL1

-BGL2

-RLE1

-RLE5

VDE designation

-M1

-S15

-S16

-S57

-S58

-S11

-S12

-S51

-S52

-S151

-S152

-Y1

-Y5

Equipment

Drive motor

Microswitch to detect switch position 

“Disconnector OFF”

Microswitch to detect switch position 

“Disconnector ON”

Microswitch to detect switch position 

“Earthing switch OFF”

Microswitch to detect switch position 

“Earthing switch ON”

Auxiliary switch “Disconnector OFF”

Auxiliary switch “Disconnector ON”

Auxiliary switch “Earthing switch OFF”

Auxiliary switch “Earthing switch ON”

Microswitch on the selector lever

Blocking magnet disconnector

Blocking magnet earthing switch

Standard

 

●

●

●

●

● 

●

Option

 

 

 

 

●

●

Manual mechanism

Standard

●

●

●

●

●

●

●

●

● 

●

●

Option

 

 

 

 

●

●

Motor-operated mechanism
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—
Fig. 7.3.1: Busbar 
with cross and end 
adapters

—
Fig. 7.3.1

7.3 Busbar
The busbars are located within a compartment 
outside the gasfilled panel modules.

The insulation of the busbar is of silicone. The 
surfaces of the busbar components are conductive 
coated and are connected to earth potential after 
assembly.

The conductive connections between the busbars 
and from the busbars to the relevant cast resin 
bushing in the panel module are made by the cross 
and end adapters.

Bushing-type current transformers can be mounted 
between two panels in the busbar run. Voltage 
transformers can be installed above the cross and 
end adapters for detection of the busbar voltage 
(see also fig. 6.8).
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—
Fig. 7.4.1: View into 
the cable termination 
area with outer cones 
termination type C 
in air, without cable 
connectors (during 
assembly at the 
works, without the 
cable termination 
compartment)
—
Fig. 7.4.2: View into 
the cable termination 
area with outer 
cones termination 
type C in air, 630 A 
450 mm wide panel
—
Fig. 7.4.3: View into 
the cable termination 
compartment in air 
with shockproof 
cable connectors 
(ABB type CSE-A) 
and cables

—
Fig. 7.4.1

—
Fig. 7.4.2

7.4 Outer cone termination system
Outer cone device termination components to EN 
50181, fitted gas-tight in the wall between the panel 
module and the cable termination compartment, 
facilitate connection of cables and surge arresters 
(figs. 7.4.1 to 7.4.3). The termination height of 700 
mm provides for good accessibility when installing 
cables. When the shutter on the cable termination 
compartment has been removed, the cables are 
accessible from the front of the system.

Apart from this, always use shockproof termination 
systems where possible. A selection of various 
shockproof connector systems which can be 
installed depending on the space available is 
presented in tables 7.4.1 to 7.4.10. When making 
your selection, please observe the current and 
short-circuit ratings of the cables and connector 
systems. Please consult the manufacturers’ latest 
catalogues for the precise ordering data and 
information on any couplings required.

—
Fig. 7.4.3
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—
Table 7.4.1: Selection of cable connectors, panel width 450 mm, outer cone termination type C, 12 kV

12

25 - 70

25 - 240

25 - 300

35 - 300

50 - 300

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

CSE-A 12630-01

CSE-A 12630-01

CSEP-A 12630-01

CSE-A 12630-01

CSAP-A 12xx

CSE-A 12630-01

CSEP-A 12630-01

CSAP-A 12xx

430TB

430TBM-P2

430TB

300SA

430TBM-P2

300SA

CB12-630

CB12-630

CC12-630

CB12-630

CSA12-...

CB12-630

CC12-630

CSA12-...

SET12

SET12

SEHDK13.1

SET12

MUT13

SET12

SEHDK13.1

MUT13

RSTI-58xx

RSTI-58xx

RSTI-CC-58xx

RSTI-58xx

RSTI-CC-58SA

RSTI-58xx

RSTI-CC-58xx

RSTI-CC-58SA

CTS 630 A 24 kV

CTS 630 A 24 kV

CTKS 630 A 24 kV

CTS 630 A 24 kV

CTKSA

CTS 630 A 24 kV

CTKS 630 A 36 kV

CTKSA

Cables fitted Cable connector manufacturer / connector type
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50 - 630

95 - 300

185 - 500

300 - 500

400

500

630

400 - 630

400 - 800

500 - 630

●

●

●

●

●

●

●

●

●

●

●

—
Table 7.4.2: Selection of cable connectors, panel width 450 mm, outer cone termination type C, 12 kV

12

Cables fitted Cable connector manufacturer / connector type
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CTS 1250 A 24 kV

2x CTS 1250 A 24 kV

CTS 1250 A 24 kV

CTKSA

RSTI-x95x

RSTI-x95x

RSTI-CC-68SA

CB24-1250/2

CB24-1250/2

CC24-1250/2

CB24-1250/2

CSA12

CB36-630 (1250)

CB36-630 (1250)

CC36-630 (1250)

CB36-630 (1250)

CSA12

SEHDT13

CSE-A 12630-02

CSE-A 12630-02

CSEP-A 12630-02

CSE-A 12630-02

CSAP-A 12xx

CSE-A 12630-02

CSEP-A 12630-02

CSAP-A 12xx

CSE-A 12630-03

CSE-A 12630-03

CSEP-A 12630-03

CSE-A 12630-03

CSAP-A 12xx

484TB/G

484TB/G

804PB/G

484TB/G

800SA

484TB/G

804PB/G

800SA

●
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25 - 70

25 - 240

25 - 300

35 - 300

50- 300

—
Table 7.4.3: Selection of cable connectors, panel width 500/600 mm, outer cone termination type C, 12 kV

12

Cables fitted Cable connector manufacturer / connector type
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CSE-A 12630-01

CSE-A 12630-01

CSEP-A 12630-01

CSE-A 12630-01

CSAP-A 12xx

CSE-A 12630-01

CSEP-A 12630-01

CSAP-A 12xx

430TB

430TBM-P2

430TBM-P3

430TB

300SA

430TBM-P2

300SA

430TBM-P3

300SA

CB12-630

CB12-630

CC12-630

CB12-630

2x CC12-630

CB12-630

CSA12-...

CB12-630

CC12-630

CSA12-...

SET12

SET12

SEHDK13.1

SET12

MUT13

SET12

SEHDK13.1

MUT13

RSTI-58xx

RSTI-58xx

RSTI-CC-58xx

RSTI-58xx

2x RSTI-CC-58xx

RSTI-58xx

RSTI-CC-58SA

RSTI-58xx

RSTI-CC-58xx

RSTI-CC-58SA

CTS 630 A 24 kV

CTS 630 A 24 kV

CTKS 630 A 24 kV

CTS 630 A 24 kV

CTKSA

CTS 630 A 24 kV

CTKS 630 A 36 kV

CTKSA

●

●
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—
Table 7.4.4: Selection of cable connectors, panel width 500/600 mm, outer cone termination type C, 12 kV

12

Cables fitted Cable connector manufacturer / connector type
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CSE-A 12630-02
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CSEP-A 12630-02

CSE-A 12630-02

2x CSEP-A 12630-02

CSE-A 12630-02

CSAP-A 12xx

CSE-A 12630-02

CSEP-A 12630-02

CSAP-A 12xx

484TB/G

484TB/G

804PB/G

484TB/G

2x 804PB/G

484TB/G

800SA

484TB/G

804PB/G

800SA

484TB/G

2x 804PB/G

800SA

CB24-1250/2

CB24-1250/2

CC24-1250/2

CB24-1250/2

2x CC24-1250/2

CB24-1250/2

CSA12

CB24-1250/2

CC24-1250/2

CSA12

CB36-630 (1250)

CB36-630 (1250)

CC36-630 (1250)

CB36-630 (1250)

2x CC36-630 (1250)

CB36-630 (1250)

CC36-630 (1250)

CSA12

SEHDT13

50 - 630

95 - 300

185 - 500

300 - 500

400

500
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—
Table 7.4.5: Selection of cable connectors, panel width 500/600 mm, outer cone termination type C, 12 kV

12

Cables fitted Cable connector manufacturer / connector type
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CSE-A 12630-03
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CSEP-A 12630-03

CSE-A 12630-03

CSAP-A 12xx

CSE-A 12630-03

CSEP-A 12630-03

CSAP-A 12xx

489TB/G

489TB/G

809PB

489TB/G

800SA

489TB/G

809PB

800SA

CB42-1250/3

CB42-1250/3

CC42-2500/3

CB42-1250/3

CSA12

CB42-1250/3

CC42-2500/3

CSA12

CTS 1250 A 24 kV

CTS 1250 A 24 kV

CTKSA

RSTI-x95x

RSTI-x95x

RSTI-CC-x95x

RSTI-x95x

RSTI-CC-68SA

RSTI-x95x

RSTI-CC-x95x

RSTI-CC-68SA

400 - 630

400 - 800

500 - 630

630 - 1000

800 - 1200
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—
Table 7.4.6: Selection of cable connectors, panel width 450 mm, outer cone termination type C, 24 kV

24

Cables fitted Cable connector manufacturer / connector type
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CSE-A 24630-01

CSE-A 24630-01

CSEP-A 24630-01

CSE-A 24630-01

CSAP-A 24xx

CSE-A 24630-01

CSEP-A 24630-01

CSAP-A 24xx

K430TB

K430TBM-P2

K430TB

300SA

K430TBM-P2

300SA

K484TB/G

K484TB/G

K804PB/G

K484TB/G

800SA

K484TB/G

K804PB/G

800SA

CB24-630

CB24-630

CC24-630

CB24-630

CSA24-...

CB24-630

CC24-630

CSA24-...

SET24

SET24

SEHDK23.1

SET24

MUT23

SET24

SEHDK23.1

MUT23

RSTI-58xx

RSTI-58xx

RSTI-CC-58xx

RSTI-58xx

RSTI-CC-58SA

RSTI-58xx

RSTI-CC-58xx

RSTI-CC-58SA

CTS 630 A 24 kV

CTS 630 A 24 kV

CTKS 630 A 24 kV

CTS 630 A 24 kV

CTKSA

CTS 630 A 24 kV

CTKS 630 A 24 kV

CTKSA

25 - 70

25 - 240

25 - 300

35 - 300

35 - 630

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●



30 PrimeGear  ZX0 D I S T R I B U T I O N  S O L U T I O N S

—
Table 7.4.7: Selection of cable connectors, panel width 450 mm, outer cone termination type C, 24 kV

24

Cables fitted Cable connector manufacturer / connector type
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CSAP-A 24xx
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CSAP-A 24xx

K489TB/G

K489TB/G

800SA

CB24-1250/2

CB24-1250/2

CC24-1250/2

CB24-1250/2

CSA24

CB36-630 (1250)

CB36-630 (1250)

CC36-630 (1250)

CB36-630 (1250)

CSA24

CB42-1250/3

CB42-1250/3

CSA24

SEHDT23

RSTI-x95x

RSTI-x95x

RSTI-CC-68SA

CTS 1250 A 24 kV

2x CTS 1250 A 24 kV

CTS 1250 A 24 kV

CTKSA

95 - 300

95 - 500

300 - 500

400

500

630

400 - 630

400 - 800

630 - 1000

800 - 1200
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Table 7.4.8: Selection of cable connectors, panel width 600 mm, outer cone termination type C, 24 kV

24

Cables fitted Cable connector manufacturer / connector type
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CSE-A 24630-01

CSEP-A 24630-01

CSAP-A 24xx

K430TB

K430TBM-P2

K430TBM-P3

K430TB

300SA

K430TBM-P2

300SA

K430TBM-P3

300SA

CB24-630

CB24-630

CC24-630

CB24-630

2x CC24-630

CB24-630

CSA24-...

CB24-630

CC24-630

CSA24-...

SET24

SET24

SEHDK23.1

SET24

MUT23

SET24

SEHDK23.1

MUT23

RSTI-58xx

RSTI-58xx

RSTI-CC-58xx

RSTI-58xx

2x RSTI-CC-58xx

RSTI-58xx

RSTI-CC-58SA

RSTI-58xx

RSTI-CC-58xx

RSTI-CC-58SA

CTS 630 A 24 kV

CTS 630 A 24 kV

CTKS 630 A 24 kV

CTS 630 A 24 kV

CTKSA

CTS 630 A 24 kV

CTKS 630 A 24 kV

CTKSA

25 - 70

25 - 240

25 - 300

35 - 300
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Table 7.4.9: Selection of cable connectors, panel width 600 mm, outer cone termination type C, 24 kV

24

Cables fitted Cable connector manufacturer / connector type
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2x CSEP-A 24630-02

CSE-A 24630-02

CSAP-A 24xx

CSE-A 24630-02

CSEP-A 24630-02

CSAP-A 24xx

K484TB/G

K484TB/G

K804PB/G

K484TB/G

2x K804PB/G

K484TB/G

800SA

K484TB/G

K804PB/G

800SA

K484TB/G

2x K804PB/G

800SA

CB24-1250/2

CB24-1250/2

CC24-1250/2

CB24-1250/2

2xCC24-1250/2

CB24-1250/2

CSA24

CB24-1250/2

CC24-1250/2

CSA24

SEHDT23

35 - 630

95 - 300

95 - 500

300 - 500
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Table 7.4.10: Selection of cable connectors, panel width 600 mm, outer cone termination type C, 24 kV

24

Cables fitted Cable connector manufacturer / connector type
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CSE-A 24630-03

CSE-A 24630-03

CSEP-A 24630-03

CSE-A 24630-03

CSAP-A 24xx

CSE-A 24630-03

CSEP-A 24630-03

CSAP-A 24xx

K489TB/G

K489TB/G

K809PB

K489TB/G

800SA

K489TB/G

K809PB

800SA

CB36-630 (1250)

CB36-630 (1250)

CC36-630 (1250)

CB36-630 (1250)

CSA24

CB36-630 (1250)

CC36-630 (1250)

CSA24

CB42-1250/3

CB42-1250/3

CC42-2500/3

CB42-1250/3

CSA24

CB42-1250/3

CC42-2500/3

CSA24

CTS 1250 A 24 kV

CTS 1250 A 24 kV

CTKSA

RSTI-x95x

RSTI-x95x

RSTI-CC-x95x
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RSTI-CC-68SA

RSTI-x95x

RSTI-CC-x95x

RSTI-CC-68SA
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400 - 800

630 - 1000

800 - 1200
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Fig. 7.7.1: System WEGA 1.2 C

—
Fig. 7.7.2: System WEGA 2.2 C

—
Fig. 7.7.3: System CVD

7.5 Surge arresters
Surge arresters are fitted directly with cable 
connectors. Fitting of several cables plus a surge 
arrester per phase is possible (see tables 7.4.1 to 
7.4.10). The terminals of the surge arresters must 
be suitable for the type of cable connector used. 
Further information on surge arresters can be 
obtained from the relevant cable connector 
manufacturer.

In addition, surge arresters can be directly 
connected to the busbar. We will be pleased to 
provide information on these surge arresters on 
request.

7.6 Main earthing bar
The main earthing bar of the switchgear system 
runs through the cable termination compartments 
of the panels. The earthing bars in the individual 
panels are connected together during installation 
at site.

The cross-section of the main earthing bar is 240 
mm2 (ECuF30 30 mm x 8 mm).

7.7 Capacitive voltage indicator systems
Two types of capacitive, low impedance voltage 
indicator systems are available for checking of the 
off-circuit condition of a feeder. The coupling 
electrode is integrated in the outer cone device 
termination components. The capacitive voltage 
indicator system is located in the mechanical bay.

Coupling electrodes can be installed on cross or 
end adapters in the solid insulated busbars to 
detect the off-circuit condition of the busbars. 
The capacitive voltage indicator system can be 
integrated in the cover of the operator control 
area of incoming or outgoing feeder panels and in 
sectionaliser and riser panels.

Both systems used are voltage detection systems 
(VDS) according to IEC 61243-5.

The systems used permit phase comparison with 
the aid of an additional, compatible phase 
comparator.

System WEGA 1.2 C (Fig. 7.7.1)

• LC-Display
• Three phase
• No additional indicator unit required
• Auxiliary voltage not required
• Maintenance-free with integrated self-test in 

built-in condition:
• Phase-selective overvoltage indication
• Three phase symbolic display:

- Voltage present / no voltage present 
(Threshold value for voltage presence 
indication: 0.1 - 0.45 x UN )

- Integrated maintenence test passed
- Voltage signal too high (Overvoltage 

indication)

System WEGA 2.2 C (Fig. 7.7.2)
As system WEGA 1.2 C, but:
• Two integrated relay contacts (changeover 

contacts) for signals/interlocks
• Auxiliary voltage for relay function required 

(LC-Display function via measuring signal)
• LED indication

- green for U = 0
- red for U ≠ 0

System CVD (Fig. 7.7.3)
• LED display
• Three phase
• No additional indicate unit required 

maintenance free with integrated self-test 
build-in solution



—
Fig. 7.8.1.1: Ring core 
current transformer 
up to 630 A
—
Fig. 7.8.1.2: Ring core 
current transformer 
up to 1250 A

—
Fig. 7.8.1.1

—
Fig. 7.8.1.2

7.8 Current and voltage transformers and sensors
The areas of application for current and voltage 
detection devices are:
• Protection applications
• Measurement
• Billing metering

The areas of application for current and voltage 
sensors are:
• Protection applications and
• Measurement

7.8.1 Ring core current transformers
Ring core current transformers (Fig. 7.8.1.1 to 
7.8.1.2) are used for feeder metering in termination 

panels. They are located on the outer cone outside 
the gas compartment. The winding of the ring 
core current transformer is enclosed in cast resin. 
The cross-section of the connecting wiring is 2.5 
mm² (larger cross-sections on request). All 
current transformers are available with terminal 
boxes or molded-on connecting lines. The possible 
technical data can be found in the following table.

Panels with one cable per phase can also be fitted 
with straight-through current transformers on 
request.

—
Table 7.8.1.1: Technical data of the ring core current transformers

Current transformer type

Application

Rated voltage

Rated short duration 

power-frequency withstand 

voltage

Rated frequency

Rated thermal short-time 

current

Rated impulse current

Rated primary current

Rated secondary current

Core data 1)

Measuring cores

Protection cores

Ur

Ud

fr

Itherm

Ip

Ir

kV

kV

Hz

kA

A

A

VA

VA

CT 1

800 A cable CT

…800

CT 2

2000 A/2500 A 

cable CT

…2000/2500

CT 3

1250 A cable CT 

& Bottom busbar 

CT (BT/BR)

…1250

CT 4

1250 A busbar 

CT

…1250

CT 5

2000 A/2500 A 

busbar CT

…2000/2500

CT 6

2000 A/2500 A 

bottom busbar 

CT (BT/BR)

……2000/2500

Capacity

Class

Capacity

Class

Overcurrent factor

1) Particular parameter to be confirmed by manufacturer.
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0.72

3

50/60

25/31.5 kA-1/3 s

80

1 or 5

…20

0.2S / 0.2 / 0.5

…20

5P to 10P

10 to 20
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Fig. 7.8.3.1: Current 
sensor, ABB Type 
KECA 80 C85

7.8.2 Dimensioning of current transformers
The stipulations and recommendations of IEC 
61936, section 6.2.4.1 “Current transformers” and 
lEC 61869-2 are to be observed in the design of 
current transformers. The rated overcurrent factor 
and rated burden of current transformer cores are 
to be selected in such a way that protection devices 
can function correctly and measuring systems are 
not damaged in the event of a short-circuit.

Protection purposes
Protection cores are logically operated at above 
rated current. The function of the selected 
protection system is essentially determined by the 
connected current transformer. The requirements 
to be fulfilled by the current transformers for the 
selected protection or combination device can be 
found in the documentation from the protection 
equipment supplier. For an accurate switchgear 
proposal, these current transformer data are to 
be provided with the product enquiry and then 
finally agreed by the operator and manufacturer 
in the order.

The direct path to the right current transformers 
is via the technical documentation of the selected 
protection device. The current transformer 
requirements of the relay can be found there.

Measuring purposes
In order to protect measuring and metering devices 
from damage in the case of a fault, they should go 
into saturation as early as possible. The rated 
burden of the current transformer should be 
approximately the same as the operating burden 
consisting of the measuring instrument and cable. 
Further details and designations can be found in 
IEC 61869-2.

Recommendations
In principle, we recommend a rated secondary 
current of 1 A. The current transformer ratings for 
ABB protection devices are known. The transformer 
data can be selected to suit the protection 
application and the network parameters. If, 
however, third party devices are to be connected, 
we recommend a review by our engineers at an 
early stage. Taking account of the burdens and 
overload capacities, our experts can examine the 
entire current transformer requirements of the third 
party protection devices on request.

Further information for different protection 
systems
If the current transformers to be used in the network 
concerned (e.g. on the opposite side of the network) 
have already been specified, early coordination of 
the switchgear configuration is advisable. This 
requires, but is not limited to, the provision of data 

on the ratio, rated capacity, accuracy class, and the 
resistance of the secondary winding and secondary 
wiring. Further configurations for the particular 
application can then be requested.

7.8.3 Current sensors
As an alternative to conventional current 
transformers, current sensors according to IEC 
60044-8 (Fig. 7.8.3.1) can be used for feeder 
metering or busbar current measurement. The 
current sensors used are based on the Rogowski 
coil principle and have a distinctive linear 
characteristic throughout the service current range 
of the switchgear.

Current sensors (type designation KECA 80 C85) 
are located on the outer cones of outgoing feeder 
panels or on the busbars outside the gas 
compartment. 

The secondary connection is by a screened cable 
with an RJ45 plug. The technical data of the current 
sensors can be found in table 7.8.3.1 below.

—
Fig. 7.8.3.1

—
Table 7.8.3.1

Parameters for Application

Rated primary current of application

Sensor Parameters

Highest voltage for equipment, Um

Rated primary current, lpr

Rated continuous thermal current, lcth

Rated transformation ratio, Kra

Current accuracy class

Value

up to 4000 A

Value

0.72 kV

80 A

4000 A

80 A /

150 mV at 50 Hz

180 mV at 60 Hz

0.5 / 5P630
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—
Fig. 7.8.4.1: Voltage 
transformer, plug-in 
type

7.8.4 Voltage transformers
Voltage transformer can be installed in 500 mm 
and 600 mm panel, fuse solution are available for 
these voltage transformer with voltage transformers 
on feeder panel. The voltage transformers are 
always located outside the gas compartments. 
They can be directly plug in to gas compartment 
or connected via cable. 

Feeder voltage transformers are equipped with a 
series isolating system with optional auxiliary 
switches. After operation of the isolating system, 
the voltage transformers are earthed. Busbar 
voltage transformers are of the plug-in type. The 
possible electrical data can be found in the table 
below.

—
Fig. 7.8.4.1

—
Table 7.8.4.1 Technical data of voltage transformers

—
Table 7.8.4.2: Rated power frequency withstand voltage of voltage transformers

Type of 

voltage 

transformer 

plug-in type

or cable 

connection type

Rated 

voltage

[kV]

up to 24

Max. 

capacity

[VA]

25 1)

60 1)

120 1)

Class

0,2

0,5

1

Rated 

secondary 

voltage of the 

metering 

winding

[V]

100 / √3

110 / √3

Rated 

secondary 

voltage of the 

earth fault 

winding

[V]

100 / 3

110 / 3

Rated thermal 

current limit of 

the metering 

winding with 

rated voltage 

factor 1.2 / 

continuous

[A]

6

Rated thermal 

long duration 

current of the 

earth fault 

winding with 

rated voltage 

factor 1.9 / 8 h

[A]

6

Rated voltage

[kV]

< 6 

6 - 12

> 12 - 17.5

> 17.5 - 24

Rated power frequency withstand voltage (1 min)

[kV]

5 x Ur

28

38

50
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Fig. 7.8.5.1: Voltage 
sensor, ABB Type 
KEVA 24 C22

7.8.5 Voltage sensors
Primegear ZX0 panels can be fitted with voltage 
sensors according to IEC 60044-7 (Fig. 7.8.5.1) 
instead of conventional voltage transformers. The 
plug-in voltage sensors (type designation KEVA 24 
C22c) are always located outside the gas 
compartments and are installed in the cable 
termination compartment or on the busbar. The 
sensors are based on an ohmic voltage divider 
and therefore have a linear transmission 
characteristic throughout the measuring range. 
The technical data of the voltage sensors can be 
found in table 7.8.5.1 below.

7.8.6 installation of instrument transformer and 
sensor
The current transformer and sensor could be 
mounted at either busbar or cable side, the 
detailed mapping are as below:

—
Fig. 7.8.5.1

—
Table 7.8.5.1: Technical data of the voltage sensors

Highest voltage for equipment

Rated power frequency test voltage

Rated frequency

Rated transformation ratio

Voltage accuracy class

Um

fr

kV

kV

Hz

up to 24 kV

50 kV

50 / 60

10000 : 1

0.5 / 3P

—
Table 7.8.6.1: Current measurement position in switchgear

Location

CT 1

CT 2

CT 3

CT 4

CT 5

CT 6

KECA 80 C85

Feeder 450 

cable 

bushing

Yes

-

-

-

-

-

Yes

Feeder 500 

cable 

bushing

Yes

-

-

-

-

-

Yes

Feeder 600 

cable 

bushing

Yes

-

Yes

-

-

-

Yes

Feeder 900 

cable 

bushing

-

Yes

-

-

-

Yes

1250 A Solid 

busbar at 

bottom of bus 

couplier and 

riser 

-

- 

Yes

-

-

-

Yes

1250 A Solid 

busbar at top

-

-

-

Yes

-

-

Yes

2000 A/2500 A 

Solid busbar at 

bottom of bus 

couplier and 

riser 

-

-

-

-

-

Yes

Yes

2000 A/2500 A 

Solid busbar at 

top

-

-

-

-

Yes

-

Yes

The voltage transformer and sensor could be 
mounted at cable side or busbar side, the detailed 
mapping is as below:
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Fuse solution

Fuse solution available

Fuse solution available

Without fuse solution 

Without fuse solution  

Fuse solution available

Fuse solution available

Without fuse solution 

Without fuse solution

Type

VT1

VT2

VT3

VT4

VT5

VT6

KEVA 24C22

KEVA 24C23

Voltage 

level

(kV)

12

12

24

24

24

12

...24

...24

Cable side (Plug in)

Feeder 600/900

-

Yes

-

Yes

Yes

-

Yes

-

Cable side ( cable connection)

Busbar side

(except the end panel)

-

Yes

-

Yes

Yes

-

Yes

yes (2500 A only)

Feeder 500

Yes

-

-

-

-

-

-

-

Feeder 600/900

Yes

-

Yes

-

-

Yes

-

Not available

—
Table 7.8.6.2: Voltage measurement position in switchgear

7.9 Insulation gas
To enhance eco-efficiency and reduce 
environmental impact, ABB has developed 
alternatives to SF6. 

Since more than five years ABB offers medium- 
voltage gas insulated switchgear (GIS) with 
AirPlus™, a groundbreaking eco-efficient gas 
mixture with 99.99% lower global warming 
potential (GWP). 

In addition to AirPlus, the eco-efficient portfolio 
also includes Dry Air, which is a natural gas and 
suitable for lower voltage applications up to 12 kV.

Three pillars to make your switchgear greener
1. Dry Air Up to 12 kV
• Low-pressure design with similar footprint like SF6
• Common product platform with SF6 which 

makes our products eco-ready
• Meeting the similar performance and safety 

expectations like SF6

• No Greenhouse gas effect
Reduces the impact on global warming by 
99.99%

2. AirPlus For 24 kV
• Most safest and compact SF6-free low-pressure 

design..
• Common product platform with SF6 which 

makes our products eco-ready
• Meeting the similar performance and safety 

expectations like SF6

• No Greenhouse gas effect
Reduces the impact on global warming by 
99.99%

3. Eco-ready
• Plan and purchase an eco-ready GIS
• Energize the eco-ready GIS with SF6

• During GIS lifetime, evacuate SF6 and fill in 
DryAir / AirPlus

• Energize your green GIS and be happy about 
your reduced carbon footprint
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—
Fig. 7.10.1: Gas 
density manometer
—
Fig. 7.10.2 gas 
density manometer 
with triple joint
—
Fig. 7.10.3: Signal 
lamp for gas density 
(used when the signal 
is not integrated in 
the protection device)

7.10 Gas system in the panels
The gas compartments are designed as hermetically 
sealed pressure systems. Constant ambient 
conditions are permanently ensured for the entire 
high voltage area of the panel. It is not necessary 
to top up the insulating gas during the expected 
service life of the system. Under normal operating 
conditions, no checks on the insulating gas are 
necessary. The insulating gas is maintenance-free.

Each panel module has a gas filling connector, 
through which the panel modules can be filled 
with gas. It can also be used to exchange the gas 
or to remove it completely - for example when the 
end of life of the switchgear is eventually reached. 
In standard operation mode, this filling valve is 
used to connect a manometer that is monitoring 
the service pressure of the gas compartment.

The service pressure of the individual gas 
compartments is monitored by separate 
manometer (temperature-compensated pressure 
sensors, fig. 7.10.1). A shortfall below the alarm 
signal level for insulation 120 kPa for AirPlus and 
SF6 / 130kPa for Dry Air is indicated on the 
protection and control unit or by signal lamp (fig. 
7.10.3). Temporary operation of the panel at 
atmospheric pressure (> 100 kPa) is in principle 
possible for 600 mm panel if the gas in the gas 

—
Fig. 7.10.1

—
Fig. 7.10.3

compartment is still according to standard 
requirement. 

In exceptional cases, on site refill is possible via 
triple joint gas density manometer, fig 7.10.2.

Leakage testing of the gas compartments during 
manufacturing process
The leakage rate of the gas compartments is 
determined by integral leakage testing:

Inside a pressure test cabin, following evacuation 
of the gas compartments, the panel is filled with 
helium. The leakage rate of the gas compartments 
is determined by measurement of the proportion 
of helium in the test cabin. The helium is then 
recovered as the gas compartments in the panel 
are evacuated again. Thereafter, the gas 
compartments are filled with insulating gas at the 
rated filling pressure.

A successful leakage test is therefore the necessary 
condition for filling of the systems with insulating 
gas.

—
Fig. 7.10.2

缺图



—
Fig. 7.11.1: Pressure 
relief of the 
switchgear
—
Fig. 7.11.2: Pressure 
relief to the outside

—
Fig. 7.11.1

—
Fig. 7.11.2

7.11 Pressure relief systems
In the unlikely event of an internal arc fault in a gas 
compartment, the relevant pressure relief disk 
opens. The pressure is then relieved as described 
below.

Use of busbar covers
In the case of wall mounting, the pressure from a 
fault in the panel module or in the cable termination 
compartment is discharged upwards behind the 
switchgear, and in the case of free-standing 
installation upwards through the pressure relief 
duct at the rear (fig 7.11.1).

Use of a pressure relief duct for pressure relief 
to the outside
The pressure is discharged upwards in a duct behind 
the switchgear and to the outside through the 
pressure relief duct at the top of the switchgear 
(fig 7.11.2).

The building wall through which the pressure relief 
duct is led to the outside must not contain any 
combustible materials. The area outside below the 
pressure relief discharge opening is to be fenced 
off and marked with warning signs. There must not 

be any accessible areas such as stairs or walkways 
above the pressure relief opening. Storage of 
combustible materials in the areas mentioned is 
prohibited. The dimensions of the hazardous area 
can be found in the section entitled “Hazardous 
area for pressure relief to the outside”.

7.12 Surfaces
The gas-tight enclosures of the panel modules 
consist of stainless steel sheets. The cable 
termination compartments and low voltage 
compartments mechanism bays and busbar covers 
are manufactured from galvanised sheet steel. 
The low voltage compartment doors, the covers on 
the operator control areas, the cable termination 
compartment covers and end covers are coated 
with a powder stove enamel in RAL 7035 (light grey). 

The rear cover which is necessary in case if a free- 
standing installation is galvanised. Optional the 
cover can be coated with a powder stove enamel 
in RAL 7035 (light grey).

Other colors for the painted parts are available on 
request.

2650
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—
8.  Distribution automation

ABB’s power protection philosophy
Having delivered protection relays to more than 
100 countries, ABB fully understands the need for 
diverse protection philosophies that meet local 
legislation, safety requirements and engineering 
practice. Therefore, ABB has developed a power 
protection philosophy that not only serves the 
specific needs and requirements of diverse power 
systems, but also creates confidence and peace of 
mind for both the power system owners and users.

The main purpose of a protection relay system is 
to recognize any abnormal power system 
condition(s), or abnormally operating system 
component(s). Based on the information gathered, 
the protection system will initiate corrective actions 
that return the system to its normal operating 
state. This provides a safe environment for all.

Protection relays are activated when something 
abnormal has happened in the power system; 
they do not prevent network faults from arising. 
Selecting the right protection functions and 
methods improves the performance and the 
reliability of the protection system, thus minimizing 
the effects of network faults and preventing the 
disturbance from spreading to the healthy parts 
of the network.

Advantages of a complete protection system
Close attention must be paid to operating speed, 
sensitivity, selectivity and reliability of the 
protection system. There is a strong correlation 
between the operating speed of the protection 
system and the damage and danger caused by a 
network fault. Substation automation provides 
remote control and monitoring capabilities, which 
speed up the location of faults and the restoration 
of the power supply. Fast operation of the 
protection relays also minimizes post-fault load 
peaks. Together with voltage dips, post-fault load 
peaks increase the risk of the disturbance 
spreading to healthy parts of the network. The 
sensitivity of the protection must be adequate to 
detect relatively high resistance earth faults and 
short-circuits in the most distant parts of the 
network. Reliable selectivity is essential to limit 
the loss of power supply to as small a part of the 
network as possible, and to allow the faulted part 
of the network to be reliably located.
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Corrective actions can then be directed to the 
faulty part of the network, so that the power 
supply can be restored as quickly as possible. The 
protection system must have a high degree of 
reliability. This also means that if, for example, the 
circuit breaker (CB) fails to operate, the back-up 
protection will clear the fault. Substation 
automation (SA) puts the operator in complete 
control of the substation. In addition, SA improves 
the power quality of the transmission and 
distribution network under normal operation, but 
especially in a disturbance situation and during 
substation maintenance activities. An SA or SCADA 
brings the full benefits of digital technology into 
protection and control of the networks. The 
protection relays are easily set-up and 
parameterized through easy and safe access from 
the operator’s workplace.

Relion 615 series
The Relion 615 series protection relays can be 
defined as a compact and versatile solution for 
power distribution in utility and industrial 
applications. The 615 series provides standard 
configurations, which allows you to easily adapt 
and set-up your applications, still allowing you to 
adapt the configuration according to 
applicationspecific needs. The 615 series combines 
compactness and powerful features in one smart 
package.

Relion 620 series
The Relion 620 series protection relays increase 
flexibility in demanding utility and industrial 
applications for power distribution. They are 
delivered with example configurations to ease 
adaptation into your specific applications. The 
series offers customization possibilities, which 
supports higher levels of standardization in the 
applications. The 620 series extends the hardware 
possibilities further compared to the 615 series.

Relion REX640
REX640 makes protecting all assets in advanced 
power generation and distribution applications 
easy. The fully modular design allows unequaled 
customization and modification flexibility, and 
easy adaptation to changing protection 
requirements throughout the relay life cycle.

Centralized protection and control
Advances in communication systems, including 
time synchronization, their integration to 
substation applications and the standardization 
of protocols have facilitated the operation and 
the diagnosis of failures in complex grids and 
have enabled new possibilities for protection and 
control schemes. These advances have opened 
space for the implementation of the centralized 
protection and control system.

The centralized protection and control concept is 
based on the concentration of substation 
protection and control in a single device and the 
utilization of communication networks to 
converse between different components, bays, 
substations and the related operators. The most 
substantial protection philosophy change in the 
system is the total or partial shift of functions 
from the bay level, i.e., from the relays, to the 
station level in the substation.

Product offering

ABB Ability™ Smart Substation Control and 
Protection for electrical systems SSC600
SSC600 is a smart substation device designed for 
protection, control, measurement and supervision 
of utility substations and industrial switchgear 
and equipment. The design of the device has been 
guided by the IEC 61850 standard for 
communication and interoperability of substation 
automation devices. It is fully integrable with Relion 
series IEDs for creating a complete solution. 
Optional functionality is available at the time of 
order for both software and hardware, for example, 
special application packages and additional 
communication modules.

Depending on the chosen product options, the 
device is adapted for:
• Protection for overhead line and cable feeder in 

isolated neutral, resistance earthed, 
compensated and solidly earthed networks.

• Protection, control, measurement and 
supervision of asynchronous motors in 
manufacturing and process industry.

• Transformer protection and control for power 
transformers, unit and step-up transformers 
including power generator-transformer blocks 
in utility and industry power distribution systems.

• Busbar differential protection to ensure 
uninterrupted power supply - protecting the 
busbar from any electrical faults.

• Protection for shunt capacitor banks
• Arc flash protection to guard the switchgear 

from damage and personnel from injury in case 
of an arc flash incident.

Smart Substation Control and Protection
SSC600 SW
SSC600 functionality is also available as a 
virtualized product, SSC600 SW, which enables 
customers to use the hardware of their choice and 
gain access to the same proven protection and 
control functionality as with the turnkey solution. 

Substation Merging Unit SMU615 
SMU615 is a dedicated substation merging unit 
intended for measuring current and voltage 
signals from the instrument transformers and 
merging them into the standard digital output 
format that other devices can further use for 
various power system protection application 
purposes. SMU615 itself includes no protection 
functionality but it offers the physical interface 
into the switchgear primary equipment, that is, 
circuit breaker, disconnector and earthing switch. 
SMU615 is a member of ABB’s Relion® product 
family and is characterized by the compactness, 
simplicity and withdrawable-unit design.

For more information, please refer to the following 
documentation:
• Smart Substation Control and Protection 

SSC600 Product Guide
• Substation Merging Unit SMU615 Product Guide

For detail, please refer content in below link:
https://relays.protection-control.abb/products/p
roduct-selector



ABB’s power protection philosophy
Having delivered protection relays to more than 
100 countries, ABB fully understands the need for 
diverse protection philosophies that meet local 
legislation, safety requirements and engineering 
practice. Therefore, ABB has developed a power 
protection philosophy that not only serves the 
specific needs and requirements of diverse power 
systems, but also creates confidence and peace of 
mind for both the power system owners and users.

The main purpose of a protection relay system is 
to recognize any abnormal power system 
condition(s), or abnormally operating system 
component(s). Based on the information gathered, 
the protection system will initiate corrective actions 
that return the system to its normal operating 
state. This provides a safe environment for all.

Protection relays are activated when something 
abnormal has happened in the power system; 
they do not prevent network faults from arising. 
Selecting the right protection functions and 
methods improves the performance and the 
reliability of the protection system, thus minimizing 
the effects of network faults and preventing the 
disturbance from spreading to the healthy parts 
of the network.

Advantages of a complete protection system
Close attention must be paid to operating speed, 
sensitivity, selectivity and reliability of the 
protection system. There is a strong correlation 
between the operating speed of the protection 
system and the damage and danger caused by a 
network fault. Substation automation provides 
remote control and monitoring capabilities, which 
speed up the location of faults and the restoration 
of the power supply. Fast operation of the 
protection relays also minimizes post-fault load 
peaks. Together with voltage dips, post-fault load 
peaks increase the risk of the disturbance 
spreading to healthy parts of the network. The 
sensitivity of the protection must be adequate to 
detect relatively high resistance earth faults and 
short-circuits in the most distant parts of the 
network. Reliable selectivity is essential to limit 
the loss of power supply to as small a part of the 
network as possible, and to allow the faulted part 
of the network to be reliably located.
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Corrective actions can then be directed to the 
faulty part of the network, so that the power 
supply can be restored as quickly as possible. The 
protection system must have a high degree of 
reliability. This also means that if, for example, the 
circuit breaker (CB) fails to operate, the back-up 
protection will clear the fault. Substation 
automation (SA) puts the operator in complete 
control of the substation. In addition, SA improves 
the power quality of the transmission and 
distribution network under normal operation, but 
especially in a disturbance situation and during 
substation maintenance activities. An SA or SCADA 
brings the full benefits of digital technology into 
protection and control of the networks. The 
protection relays are easily set-up and 
parameterized through easy and safe access from 
the operator’s workplace.

Relion 615 series
The Relion 615 series protection relays can be 
defined as a compact and versatile solution for 
power distribution in utility and industrial 
applications. The 615 series provides standard 
configurations, which allows you to easily adapt 
and set-up your applications, still allowing you to 
adapt the configuration according to 
applicationspecific needs. The 615 series combines 
compactness and powerful features in one smart 
package.

Relion 620 series
The Relion 620 series protection relays increase 
flexibility in demanding utility and industrial 
applications for power distribution. They are 
delivered with example configurations to ease 
adaptation into your specific applications. The 
series offers customization possibilities, which 
supports higher levels of standardization in the 
applications. The 620 series extends the hardware 
possibilities further compared to the 615 series.

Relion REX640
REX640 makes protecting all assets in advanced 
power generation and distribution applications 
easy. The fully modular design allows unequaled 
customization and modification flexibility, and 
easy adaptation to changing protection 
requirements throughout the relay life cycle.

Centralized protection and control
Advances in communication systems, including 
time synchronization, their integration to 
substation applications and the standardization 
of protocols have facilitated the operation and 
the diagnosis of failures in complex grids and 
have enabled new possibilities for protection and 
control schemes. These advances have opened 
space for the implementation of the centralized 
protection and control system.

The centralized protection and control concept is 
based on the concentration of substation 
protection and control in a single device and the 
utilization of communication networks to 
converse between different components, bays, 
substations and the related operators. The most 
substantial protection philosophy change in the 
system is the total or partial shift of functions 
from the bay level, i.e., from the relays, to the 
station level in the substation.

Product offering

ABB Ability™ Smart Substation Control and 
Protection for electrical systems SSC600
SSC600 is a smart substation device designed for 
protection, control, measurement and supervision 
of utility substations and industrial switchgear 
and equipment. The design of the device has been 
guided by the IEC 61850 standard for 
communication and interoperability of substation 
automation devices. It is fully integrable with Relion 
series IEDs for creating a complete solution. 
Optional functionality is available at the time of 
order for both software and hardware, for example, 
special application packages and additional 
communication modules.

Depending on the chosen product options, the 
device is adapted for:
• Protection for overhead line and cable feeder in 

isolated neutral, resistance earthed, 
compensated and solidly earthed networks.

• Protection, control, measurement and 
supervision of asynchronous motors in 
manufacturing and process industry.

• Transformer protection and control for power 
transformers, unit and step-up transformers 
including power generator-transformer blocks 
in utility and industry power distribution systems.

• Busbar differential protection to ensure 
uninterrupted power supply - protecting the 
busbar from any electrical faults.

• Protection for shunt capacitor banks
• Arc flash protection to guard the switchgear 

from damage and personnel from injury in case 
of an arc flash incident.

Smart Substation Control and Protection
SSC600 SW
SSC600 functionality is also available as a 
virtualized product, SSC600 SW, which enables 
customers to use the hardware of their choice and 
gain access to the same proven protection and 
control functionality as with the turnkey solution. 

Substation Merging Unit SMU615 
SMU615 is a dedicated substation merging unit 
intended for measuring current and voltage 
signals from the instrument transformers and 
merging them into the standard digital output 
format that other devices can further use for 
various power system protection application 
purposes. SMU615 itself includes no protection 
functionality but it offers the physical interface 
into the switchgear primary equipment, that is, 
circuit breaker, disconnector and earthing switch. 
SMU615 is a member of ABB’s Relion® product 
family and is characterized by the compactness, 
simplicity and withdrawable-unit design.

For more information, please refer to the following 
documentation:
• Smart Substation Control and Protection 

SSC600 Product Guide
• Substation Merging Unit SMU615 Product Guide

For detail, please refer content in below link:
https://relays.protection-control.abb/products/p
roduct-selector
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PrimeGear ZX0 can be fitted with Monitoring and 
Diagnostics (M&D) features, which provide 
operators with valuable insights on the health 
condition of the switchgear. 

The M&D solution for Primary GIS is based on a 
modular platform and users can choose those 
features that fit best their application and needs.

It is ABB’s philosophy to decouple the M&D 
system from the operation & control system so 
that an unintended mal-operation does not occur.

—
9.  Monitoring and diagnostics

 

 

Although ABB‘s GIS is highly reliable and 
practically maintenance free, a Monitoring & 
Diagnostics solution can offer added value to GIS 
users:
• Lower operational cost
• Less travels to site for voluntary inspections
• Make the invisible visible
• Have knowledge of insightful data that is 

otherwise hidden and inaccessible
• Easy access anytime
• Local or remote solutions for convenient access 

anytime from anywhere
• Peace of mind: Certainty that the switchgear is 

in a good and safe condition
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Cloud 
Solution

9

5

Pillar 1: Smart Automation & Control

IEC 61850 Bus communication
Current Sensors
Voltage Sensors (in socket) or Voltage Sensors 
(on cable plug)

Pillar 2: Monitoring & Diagnostics

Currently available:
Remote gas density monitoring
Cable connection Temperature
VI Electrical Life estimation
CB mechanism (Basic: Hall sensors)
Env. Temp & Humidity (LVC)
Environment (switchgear building)
CB mechanism (Adv.: Angle sensors)
3PS Monitoring (Electrical)
PD monitoring
ABB Ability™ Asset Manager
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5. Hall sensor for Circuit Breaker (CB) 
secondary component

• Hall sensor(electrical type entry level solution): 
mounted in LVC. 

• Close / open / motor charging wire will pass 
through the sensor to measure closing / 
opening / time and motor charging current. 
Shows CB status close / open

6. Angel Sensor for Circuit Breaker (CB) 
mechanism 

• Angel sensor (mechanical type advanced 
solution): mounted on circuit breaker driver 

• More advanced solution to monitor closing 
speed and opening speed.

7. Three position switch monitoring

• Mounted in LVC and secondary wire connect to 
3PS motor

• Monitor 3PS position, operation times and 
measure operation current, duration

1. Gas monitoring

• Mounted on Gas Tank
• Shows gas pressure inside tank and temperature 

compensated pressure 
• Will communicate information to data concentrator
• Once pressure falls or increase beyond limit it 

will give alarm signal

2. Cable/Solid busbar temperature 
monitoring

• Mounted on cables / solid busbar on each phase 
in cable/busbar compartment

• It will sense cable skin temperature and 
communicate to data concentrator

• Helpful to understand which joint is loose as 
temperature will increase for that cable

• Once there is a three-phase unbalance 
temperature beyond limit it will give alarm 

3. Environment monitoring (temperature 
& humidity)

• Mounted in LVC, cable comp and/or SWG room
• Measures humidity and temperature

4. VI Electrical Life estimation

• Mounted in LVC, and CT secondary wire will pass 
through these sensors

• Measure current at the time of opening and 
calculates VI life
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—
10.  Range of panels

The following panel variants are available:
• Feeder panels

- Panels with circuit-breaker and three position 
disconnector

- Cable termination panels
• Sectionaliser
• Riser
• Bus sectionaliser/riser

All the panels shown in section 8 are available as 
versions for free-standing and wall mounting 
installation. All the illustrations show the 
free-standing versions.

The assignment of the panel variants to the 
relevant panel widths can be found in table 9.1.

—
Table 9.1: Panel widths

Panel variants

Feeder panel

Sectionaliser panel

Riser panel

Sectionaliser/Riser panel

Incomer

Sectionaliser panel

Riser panel

Coupling panel

Rated normal current [A]

…800

...1250

...1250

...1250

...1250

… 2500

… 2500

… 2500

...1250

...2000

Panel width [mm]

450

500 / 600

500 / 600

500 / 600

600

900

900

900

600

1000



23
50

9.1 Feeder panels

9.1.1 Incoming and outgoing feeder panels with 
circuit-breaker

23
50

1315

1315

23
50

—
Fig. 9.1.1.1: Feeder panel with circuit breaker, 24 kV, 630 A, 25 kA 
width 450 mm

—
Fig. 9.1.1.3: Feeder panel with circuit breaker 24 kV 1250 A, 25 kA voltage 
transformers (isolatable in the off circuit condition) on the cables 
and plug in voltage transformers on the busbars, width 600 mm.

—
Fig. 9.1.1.2: Feeder panel with circuit breaker, 12 kV, 1250 A, 25 kA 
width 500 mm

1315
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—
Fig. 9.1.1.4: Feeder panel with circuit breaker up to 24 kV 2000 A, 25 
kA or 12 kV 2000 A 31.5 kA with voltage transformers (isolatable in 
the off circuit condition) on the cables and plug in voltage 
transformers on the busbars, width 900 mm.

23
50

1315
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23
50

1830

—
Fig. 9.1.1.7 Feeder panel  with circuit breaker 24 kV 25 kA with rear cable 
entry

—
Fig. 9.1.1.6: Feeder panel with circuit breaker 1250 A, with current 
and voltage sensors (isolatable in the off-circuit condition) panel 
width 500 mm for 25 kA 

—
Fig. 9.1.1.5: Feeder panel with circuit breaker up to 24 kV 2500 A, 25 
kA or 12 kV 2500 A 31.5 kA with voltage transformers (isolatable in 
the off circuit condition) on the cables and plug in voltage 
transformers on the busbars, width 900 mm.

23
50

1580

23
50

1315
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Max. 2 cables 
per phase

Max. 2 cables
per phase 
+ surge arrester

Current transformer or
current sensor

Current transformer or
current sensor 

—
Table 9.1.1.1: Overview of variants for incoming and outgoing feeder panels with circuit-breaker, Ir up to 630 A

Panel width: 450 mm

Ur:

Ir:

Ip: 

...24 kV

...630 A

... 25 kA

Coupling electrodes
for capacitive
voltage indicator
system   

Voltage
transformer,  
plug-in type 1)

Voltage
sensor
plug-in type

or or

1) No voltage transformer possible when it is an end panel.
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—
Table 9.1.1.2: Overview of variants for incoming and outgoing feeder panels with circuit-breaker, Ir up to 1250 A

Ur:

Ir:

Ip: 

... 12 kV, panel width 500 mm

...1250 A

...25 kA

... 12 kV, panel width 600 mm

...1250 A

…31.5kA

...24 kV, panel width 600 mm

... 1250 A 

... 25 kA

Max. 3 cables
per phase

Voltage
transformer, 
plug-in type 1) 

Voltage trans-
former, plug-in type
and isolatable 

Max. 3 cables
per phase 
+ surge arrester

Coupling electrodes
for capacitive 
voltage indicator
system   

or or

Current transformer or 
current sensor 1)

Voltage
sensor
plug-in type 1)

Current transformer or
current sensor  

or

Voltage sensor, 
plug-in type
and isolatable 

1) (See explanatory note above) Either current or voltage transformer respectively current or voltage sensor. 
2) No voltage transformer possible when it is a left end panel.

Explanatory note on footnote “1) Either current or voltage transformer respectively current or voltage sensors”

If current transformer or current sensor then no voltage transformer or voltage sensor on the left or right.

If voltage transformer or voltage sensor, then no current transformer or current sensor on the left or right.
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—
Table 9.1.1.3: Overview of variants for incoming and outgoing feeder panels with circuit-breaker, Ir up to 2500 A

Ur:

Ir:

Ip: 

... 12 kV

…2500 A

…31.5 kA

...24 kV

... 2500 A 

... 25 kA

Max. 6 cables
per phase

Voltage
transformer, 
plug-in type 1) 

Voltage trans-
former, plug-in type
and isolatable 

Max. 6 cables
per phase 
+ surge arrester

Coupling electrodes
for capacitive 
voltage indicator
system   

or or

Current transformer or 
current sensor 1)

Voltage
sensor
plug-in type 1)

Current transformer or
current sensor  

or

Voltage sensor, 
plug-in type
and isolatable 

1) (See explanatory note on page 48) Either current or voltage transformer respectively current or voltage sensor. 
2) No voltage transformer possible when it is a left end panel.
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—
Fig. 9.1.2.1: Cable termination panel 1250 A

—
Fig. 9.1.2.3 Cable termination panel 2500 A

9.1.2 Cable terminal panels

—
Fig. 9.1.2.2: Cable termination panel 2000 A

1315 

23
50

23
50

1315

23
50

1315

23
50

1580
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Coupling electrodes
for capacitive
voltage indicator
system   

Current transformer or
current sensor 1)

Current transformer or
current sensor 

Max. 3 cables
per phase

Max. 3 cables
per phase
+ surge arrester 

Voltage
transformer,  
plug-in type 1)

Voltage
sensor
plug-in type 1)

or or

—
Table 9.1.2.1: Overview of variants for incoming and outgoing feeder panels with circuit-breaker, Ir up to 1250 A

Ur:

Ir:

Ip: 

... 12 kV, panel width 500 mm

...1250 A

...25 kA

... 12 kV, panel width 600 mm

...1250 A

…31.5kA

...24 kV, panel width 600 mm

... 1250 A 

... 25 kA

1) (See explanatory note on page 48) Either current or voltage transformer respectively current or voltage sensor. 
2) No voltage transformer possible when it is a left end panel.
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Current transformer or
current sensor 1)

Current transformer or
current sensor 

Max. 3 cables
per phase

Max. 3 cables
per phase
+ surge arrester 

Coupling electrodes
for capacitive
voltage indicator
system   

Voltage
transformer,  
plug-in type 1)

Voltage
sensor
plug-in type 1)

or or

—
Table 9.1.2.2: Overview of variants for incoming and outgoing feeder panels with circuit-breaker, Ir up to 2500 A

Ur:

Ir:

Ip: 

... 12 kV

…2500 A

…31.5 kA

...24 kV

... 2500 A 

... 25 kA

1) (See explanatory note on page 48) Either current or voltage transformer respectively current or voltage sensor. 
2) No voltage transformer possible when it is a left end panel.



9.2 Busbar sectionaliser and riser panels
A sectionaliser and a riser panel are required for 
the implementation of bus couplings. In addition, 
a Sectionalizer/Riser panel containing a circuit- 
breaker and two three position disconnectors is 
also available.

Bus couplings can be integrated in a switchgear 
block. The riser and sectionaliser panels are 
connected by a solid insulated bar below the 
panel module.

Couplings between two system blocks can be 
effected by means of cables.

9.2.1 Couplings within a switchgear block
Sectionaliser panels are equipped with a combination 
of circuit-breaker and three position disconnector. 
Riser panels contain a three position disconnector. 
The current transformer is located on the solid 
insulated bar below the panel module. Sectionaliser 
and riser panels can be fitted with voltage 
transformers for busbar measurement.

The installation variants “sectionaliser left – riser 
right” and vice versa are possible.

For future extension a riser panel can be installed 
at the end of the switchgear system.

1315

23
50

—
Fig. 9.2.1.1: Sectionaliser panel 1250 A,width 500 mm or 600 mm.

—
Fig. 9.2.1.2: Riser panel 1250 A,width 500 mm or 600 mm.
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1315
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1315
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1315

23
50

—
Fig. 9.2.1.3: Sectionaliser panel 2000 A, width 900 mm.

—
Fig. 9.2.1.4: Riser panel 2000 A, width 900 mm.
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—
Table 9.2.1.1: Overview of variants for sectionaliser and riser panels for installation within a switchgear block

or or

Voltage
transformer,
plug-in type 1)

Coupling electrodes
for capacitive
voltage indicator
system   

Current transformer or 
current sensor 1)

Voltage
sensor
plug-in type 1)

Current transformer or
current sensor  

—
Fig. 9.2.1.5: Sectionaliser panel 2500 A, width 900 mm.

—
Fig. 9.2.1.6: Riser panel 2500 A, width 900 mm.

Ur:

Ir:

Ip: 

... 12 kV, 

panel width 2x500 mm

...1250 A

…25kA

... 12 kV, 

panel width 2x600 mm

...1250 A

…31.5kA

...24 kV, 

panel width 2x600 mm

... 1250 A 

... 25 kA

... 12 kV 

panel width 2x900 mm

…2500 A

…31.5 kA

...24 kV  

panel width 2x900 mm

... 2500 A 

... 25 kA

1580

23
50

1580

23
50

1) (See explanatory note on page 48) Either current or voltage transformer respectively current or voltage sensor.
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9.2.2 Bus sectionaliser/riser panel
The bus coupler panel contains a circuit-breaker 
and two three position disconnector. In this panel 
variant. The bushings on the left-hand busbar 
section can be fitted with voltage transformers. 

Voltage transformers for voltage detection in the 
right-hand busbar section can be located on the 
busbar of the adjacent panel on the right. Current 
transformers can be positioned on the busbars of 
the adjacent panels.

Current transformer or
current sensor

Coupling electrodes
for capacitive
voltage indicator
system   

—
Table 9.2.2.1: Bus coupler panel

Ur:

Ir:

Ip:

... 12 kV, panel width600 mm

...1250 A

…31.5kA

...24 kV, panel width 600 mm

... 1250 A 

... 25 kA

... 12 kV panel width1000 mm

…2000 A

…31.5 kA

...24 kV  panel width 1000 mm

... 2000 A 

... 25 kA

—
Fig.9.2.2.1: Coupling panel 1250 A 600 mm.

1315

23
50

—
Fig.9.2.2.2: Coupling panel 2000 A 1000 mm.

23
50

1580
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—
11.  Busbar earthing

—
Fig. 10.1.1: Busbar 
earthing by earthing 
set
—
Fig. 10.2.1: Busbar 
earthing by 
sectionaliser and riser

—
Fig. 10.1.1

—
Fig. 10.2.1

This section outlines the ways in which the busbar 
can be earthed. The details of these operations 
can be found in the relevant instruction manuals.

10.1 Earthing the busbar by means of an earthing 
set

With the feeder earthed, the cable connectors can 
be fitted with an earthing set connected to the 
main earthing bar. The earthing sets considered 
suitable by the cable connector manufacturer for 
the type of connector concerned are to be used. 
The busbar is earthed via the closed feeder 

disconnector and closed circuit-breaker downstream 
(see fig. 10.1.1). Earthing can also be effected 
similarly via a switch disconnector panel with cable 
termination.

10.2 Earthing the busbar by means of a 
sectionaliser and riser or bus coupler

Earthing is effected by the three position 
disconnector and the circuit-breaker in a bus 
sectionaliser (see fig. 10.2.1).

Earthing set



—
12.  Building planning

11.1 Site requirements
The switchgear can be installed

On a concrete floor, or
On a raised false floor.

Concrete floor
A concrete floor requires a foundation frame set 
into the floor topping. The evenness and straightness 
tolerances for the base of the switchgear system 
are ensured by the foundation frame. 

Floor openings for power cables can be configured 
as cutouts for each panel, as continuous cutouts 
(one each for power and control cables) or as drill 
holes. The floor openings are to be free from eddy 
currents (drill holes for power cables three phase 
– without ridges in between).

False floor
Below the switchgear, the supporting sections of 
the raised floor serve as a base for the panels. A 
foundation frame is not as a rule necessary. The 
floor panels must be fixed to the supporting frame 
of the false floor.

Pressure stress on the switchroom
With pressure relief inside the switchroom or to 
the cable basement, a pressure rise in the room 
can be expected in the – highly unlikely – event of 
an internal arc fault. This is to be taken into account 
when planning the building. 

Construction materials
When selecting suitable construction materials, 
you should comply with any applicable national 
regulations. We fundamentally recommend non- 
flammable materials of class A2 to EN 13501-1.

Ventilation of the switchroom
Lateral ventilation of the switchroom is 
recommended.

Service conditions
The service conditions according to IEC 62271-1 
for indoor switchgear are to be ensured. 

The ambient air is not significantly polluted by 
dust, smoke, corrosive and / or flammable gases, 
vapours or salt.

The conditions of humidity are as follows:
• The average value of the relative humidity, 

measures over a period of 24 h, does not exceed 
95 %

• The average value of the water vapour pressure, 
over a period of 24 h, does not exceed 2.2 kPa

• The average value of the relative humidity, over a 
period of one month, does not exceed 90 %

• The average value of the water vapour pressure, 
over a period of one month , does not exceed 
1,8 kPa

Heaters are to be fitted in the low voltage 
compartments to preclude condensation 
phenomena (outside the gas-tight enclosures) 
resulting from major rapid temperature 
fluctuations and corresponding humidity. The 
specified temperature conditions according to 
IEC 62271-1 (> -15 °C) are also to be ensured by 
means of room heating. 

11.2 Space required
The opportunities to install the switchgear at a 
small distance from the switchgear room wall at 
the rear or as a free-standing unit must be 
considered together with the two options for 
pressure relief of the switchgear. Pressure relief 
can be into the switchgear room or to the outside 
via a pressure relief duct. This results in four 
variants:
1. Pressure relief into the switchgear room / Wall 

installation 
2. Pressure relief into the switchgear room / 

Free-standing 
3. Pressure relief to the outside through a duct / 

wall mounting-installation
4. Pressure relief to the outside through a duct / 

Free-standing 
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The following conditions are to be fulfilled in 
planning the position of a switchgear installation 
in the switchgear room:
a) Fulfilment of IEC 61936 standard in connection 

with an escape route width of no less than 500 
mm behind and to the side of the switchgear 
system.

b) Fulfilment of IEC 61936 standard in connection 
with an aisle width of no less than 800 mm in 
front of the switch gear system. Considering 
maintainance and replacement of panels, the 
default front clearance is set to 1400 mm. Under 
certain conditions, the aisle width has to be 
increased as set out in Table 10.3.2.

c) Fulfilment of IEC 62271-200 standard in 
connection with a minimum distance of 800 
mm between the rear of the switchgear system 
and the wall of the building behind it in the 
case of free-standing installation, and a 
distance of 800 mm at one side of switchgear 
system and 100 ± 30 mm at the other side.

Explanatory note:
The distance between the switchgear system and 
the building wall may be 100 ± 30 mm on one 
side, either right or left. For reasons concerning 
installation methods, a distance of 100 ± 30 mm 
on both sides is not possible. The distances of 
800 mm for free-standing installation mentioned 
above at the rear and side of the switchgear 
system result from the requirement in the 
standard for 500 mm deep mounting racks with 
indicators 300 mm from the test specimen (the 
switchgear system). If the dimension on 
installation of the system is less than 800 mm, 
no statement may be made as to the safe ac 
cessibility of the system in the areas concerned. 
The standardized designation IAC-AFLR does 
not then include the L (for lateral arc fault 
testing) and/or R (for arc fault testing at the 
rear).

d) Conditions imposed by the design.

Re 1: Pressure relief into the switchgear room / 
Wall installation

The switchgear system must be designed to be 
positioned at a small distance from the wall of the 
switchgear room. A specified dimension of 1295 mm 
+ 15 mm from the front edge of the switchgear 
system to the wall of the switchgear room behind 
the system is the result. Greater dimensions are not 
permissible, as the end covers at the sides of the 
switchgear system will then not be flushed with 
the building wall – and the conditions for safety in 
the case of internal arc faults are not fulfilled. 

Re 2: Pressure relief into the switchgear room / 
Free-standing

For an internal arc classification of IAC-AFLR, the 
switchgear system must have a distance of 800 mm 
between the rear walls of the panels and the wall 
of the switchgear room. If the distance is reduced 
to one which merely fulfils the condition for an 
escape route (escape route width no less than 
500 mm), it cannot be stated that the switchgear 
system is safe at the rear in the case of internal arc 
faults. 

Re 3: Pressure relief to the outside through a duct / 
Wall installation 

With pressure relief to the outside via a pressure 
relief duct, the distance of the switchgear system 
from the wall at the rear is not relevant for the IAC 
classification. We recommend that a dimension of 
1400 mm + 200 mm from the front edge of the 
switchgear system to the wall of the switchgear 
room behind the system be maintained. This 
ensures that the distance between the switchgear 
system and the wall is sufficient and that any 
unevenness in the wall has no adverse consequences.

Re 4: Pressure relief to the outside through a duct / 
Free-standing 

The following illustrations show examples of 
installation dimensions for PrimeGear ZX0 
switchgear systems.
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—
Fig. 11.2.1.2: Wall mounting installation, example of a double row installation (Top view, dimensions in mm)

—
Fig. 11.2.1.1: Wall mounting installation, example of a single row installation (Top view, dimensions in mm)

11.2.1 Space required with pressure relief into the switchgear room
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1) End cover
2) Recommended minimum door height: 2550 mm, for handling of panels with tall low voltage compartments fitted (figure 6.11): minimum 2900 mm
3) For ~1250 A system (cable front entry), a minimum clearance of 1400 mm in front of panel for single row/1700 mm for two rows is required.

For ~1250 A system (with cable rear entry), a minimum clearance of 2000 mm in front of panel/between the system blocks is required.
For 2500 A system, a minimum clearance of 1700 mm in front of panel for single row/2300 mm for two rows is required.
For determination the operator side width between the panel blocks observe the required door width of the switchgear room and the area defined
in section “Hazardous area for pressure relief to the outside”

4) Observe IEC 61936 with regard to the necessity to provide escape routes and emergency exits at both ends of the system when the system exceeds 
a certain length.

5) The width of the escape route can be reduced to 500 mm with a corresponding reduction in the IAC qualification as per table 10.3.1. IEC 62271-200 
provides for a distance of 300 mm between the indicators and the panel for arc fault testing. According to the standard, the frame with the 
mountings for the indicators has a depth of 500 mm, resulting in a minimum distance of 800 mm between the panels and the wall. With smaller 
distances, therefore, no statements can be made on accessibility at the side of the switchgear system. A minimum escape route width of 500 mm 
is recommended in IEC 61936.
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—
Fig. 11.2.1.3: Free- standing installation, example of a single row installation (Top view, dimensions in mm)
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1) End cover
2) Recommended minimum door height: 2550 mm.
3) For ~1250A system (cable front entry), a minimum clearance of 1400 mm in front of panel for single row/1700mm for two rows is required.

For ~1250 A system (with cable rear entry), a minimum clearance of 2000 mm in front of panel/between the system blocks is required.
For 2500 A system, a minimum clearance of 1700 mm in front of panel for single row/2300 mm for two rows is required.
For determination the operator side width between the panel blocks observe the required door width of the switchgear room and the area defined
in section “Hazardous area for pressure relief to the outside”

4) Observe IEC 61936-1 with regard to the necessity to provide escape routes and emergency exits at both ends of the system when the system 
exceeds a certain length.

5) The width of the escape route can be reduced to 500 mm with a corresponding reduction in the IAC qualification as per table 10.3.1. IEC 62271-200 
provides for a distance of 300 mm between the indicators and the panel for arc fault testing. According to the standard, the frame with the 
mountings for the indicators has a depth of 500 mm, resulting in a minimum distance of 800 mm between the panels and the wall. With smaller 
distances, therefore, no statements can be made on accessibility at the side of the switchgear system. A minimum escape route width of 500 mm 
is recommended in IEC 61936.

—
Fig. 11.2.1.4: Free- standing installation, example of a double row installation (Top view, dimensions in mm)
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—
Fig. 11.2.2.2: Wall mounting installation, example of a double row installation (Top view, dimensions in mm)

—
Fig. 11.2.2.1: Wall mounting installation, example of a single row installation (Top view, dimensions in mm)

11.2.2 Space required when a pressure relief duct is fitted

1) End cover
2) Recommended minimum door height: 2550 mm.
3) For ~1250 A system (cable front entry), a minimum clearance of 1400 mm in front of panel for single row/1700mm for two rows is required.

For ~1250 A system (with cable rear entry), a minimum clearance of 2000 mm in front of panel/between the system blocks is required.
For 2500 A system, a minimum clearance of 1700 mm in front of panel for single row/2300 mm for two rows is required.
For determination the operator side width between the panel blocks observe the required door width of the switchgear room and the area defined
in section “Hazardous areafor pressure relief to the outside”

4) Observe IEC 61936-1 with regard to the necessity to provide escape routes and emergency exits at both ends of the system when the system 
exceeds a certain length.
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1) End cover
2) Recommended minimum door height: 2550 mm.
3) For ~1250 A system (cable front entry), a minimum clearance of 1400 mm in front of panel for single row/1700 mm for two rows is required.

For ~1250 A system (with cable rear entry), a minimum clearance of 2000 mm in front of panel/between the system blocks is required.
For 2500 A system, a minimum clearance of 1700 mm in front of panel for single row/2300 mm for two rows is required.
For determination the operator side width between the panel blocks observe the required door width of the switchgear room and the area defined
in section “Hazardous areafor pressure relief to the outside”

4) Observe IEC 61936-1 with regard to the necessity to provide escape routes and emergency exits at both ends of the system when the system 
exceeds a certain length.

—
Fig. 11.2.2.3: Free- standing installation, example of a single row installation (Top view, dimensions in mm)

—
Fig. 11.2.2.4: Free- standing installation, example of a double row installation (Top view, dimensions in mm)
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—
Fig. 11.2.2.1.1: 
Dimensions of the 
hazardous area for 
pressure relief to the
outside

11.2.2.1 Hazardous area for pressure relief to the 
outside

In the case of an internal arc fault, hot gases can 
suddenly emerge from the outlet of the pressure 
relief duct. The area around the outlet of a pressure 
relief duct for relief to the outside constitutes a 
hazardous area which must be fenced off by the 
switchgear operator to prevent persons from 
entering that area.

The size of the hazardous area depends on the level 
of the expected short-circuit current. Please consult 
figure 10.2.2.1.1 and table 10.2.2.1.1 for the dimensions 
of the hazardous area.

—
Table 11.2.2.1.1: Dimensions of the hazardous area

Short-circuit current

[kA]

20 / 25 

A (distance to the side)

[m]

1.0

R (distance to the front)

[m]

2.0

H (distance to the top)

[m]

2.0

H

A A

R

Outlet of the pres-
sure relief duct in
the outer wall of the
switchgear room  

Hazardous area

A

View A

—
Fig. 11.2.2.1.1
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11.3 Minimum aisle widths and emergency exits
The aisle width in front of the switchgear is to be 
planned with attention to the need to remove 
panels from or insert panels into existing rows, 
and to the requirements of the relevant standards 
(see IEC 61936 and IEC 62271-200). The minimum 
and recommended minimum aisle widths can be 
found in tables below.

“Aisles shall be at least 800 mm wide. ... Space for 
evacuation shall always be at least 500 mm, even 

—
Table 11.3.1: IAC qualification on reduction of escape route widths to the minimum of 500 mm

—
Table 11.3.2: Recommended aisle widths (in front of the system) 2)

Busbar covers fitted

Pressure relief duct fitted for 

discharge to the outside

Wall mounting installation

Free standing installation

Wall mounting installation

Free standing installation

Escape route width at 

the side of the 

switchgear system

[mm]

> 800

> 500

> 800

> 800

> 500

> 500

> 500 3)

> 500 3)

Escape route width 

behind the 

switchgear system

[mm]

-

-

> 800

> 500

> 800

> 500

-

> 500

IAC - classification

AFL

AF 

AFLR

AFL

AFR

AF

AFL

AFLR

when removable parts or open doors, which are 
blocked in the direction of escape, intrude into the 
escape routes. ... Exits shall be arranged so that 
the length of the escape route within the room ... 
does not exceed … 20 m. ... If an operating aisle 
does not exceed 10 m, one exit is enough. An exit 
or emergency possibilities shall be provided at both 
ends of the escape route if its length exceeds 10 m. 
... The minimum height of an emergency door 
[possibly the 2nd door] shall be 2 000 mm [clear 
height] and the minimum clear opening 750 mm.” 1)

Single row aisle width for up to 1250 A

Rated Busbar Current System (mm)

≥ 1400

≥ 2000

   (Cable rear entry)

Single row aisle width for 1600A to 2500 A

Rated Busbar Current System (mm)

≥ 1700

Two rows aisle width for up to 1250 A

Rated Busbar Current System (mm)

≥ 1700

≥ 2000

   (Cable rear entry)

Two rows aisle width for 1600A to 2500 A

Rated Busbar Current System (mm)

≥ 2300

11.4 Minimum room heights

Busbar covers fitted
Fulfilment of the IAC qualification requires a clear 
ceiling height of min. 2950 mm for the switchgear 
room.

1) IEC 61936-1.
2) Enlarging the aisle width might be required due to the area defined in section “Hasardous area for pressure relief to the outside”.
3) Length of the standard pressure duct: 800 - 1000 mm.
4) If less space of the aisle in front of system is requested(compare with the values above), please contact ABB for further clarification.

Pressure relief duct fitted for discharge to the 
outside
A clear ceiling height of 2850 mm is required.
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11.5 Concrete floor

11.5.1 Floor openings

—
Fig. 11.5.1.3 Opening for cables,panel width 600 mm

—
Fig. 11.5.1.4 

—
Fig. 11.5.1.1 Opening for cables,panel width 450 mm

—
Fig. 11.5.1.2 Opening for cables,panel width 500 mm 
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—
Fig.11.5.1.6 Floor openings for entry of secondary cables from below 
(optional) in sectionaliser and riser panels 
(panel width 600 mm) and in the transfer panel(panel width 600 mm) 
and in the PT panel (panel width 600 mm)

—
Fig.11.5.1.8 Openings for entry of secondary cables from below 
(optional) in sectionaliser and riser panels 
(panel width 900 mm)

1. The opening is necessary for cooling in 2000 A and 2500 A 
sectionalizer panels and riser panels.
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—
Fig.11.5.1.7 Floor openings for entry of secondary cables from below 
(optional) in sectionaliser and riser panels
(panel width 500 mm) and in the PT panel (panel width 500 mm)
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Fig. 11.5.1.5 Opening for cables,panel width 900 mm
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11.6 Earthing of the switchgear

11.6.1 Design of earthing systems with regard to 
touch voltage and thermal stress

The earthing system for the station building and 
the earthing system for the switchgear are to be 
designed in accordance with IEC 61936.

The switchgear system is to be fitted with a 
continuous copper earthing bar with a cross-section 
of 240 mm2 (ECuF30, 30 mm x 8 mm). The 
connection of this earthing bar to the station 
earthing system is to be effected in accordance 
with the above standards.

11.6.2 EMC-compliant earthing of the switchgear
Observe IEC 61000-5-2 and IEC 61000-6-5 to project 
the earthing system for the station building and 
the design, laying and connection of external 
control cables.

Establish the switchgear earthing due to the 
guidelines in the following section. 

11.6.3 Recommendations on configuration of the 
switchgear earthing 

We recommend that the switchgear be earthed as 
shown in figs 11.6.3.1 and 11.6.3.2. 

A ring consisting of 80 mm x 5 mm copper strip is 
to be located beneath the switchgear and connected 
at several points with a maximum spacing of 5 m 
to the earthing system of the building. The 
foundation frame, the main earthing bar in the 
panels and the earthing bar in the low voltage 
compartments are to be connected at multiple 
points to the ring located beneath the switchgear. 
Details on the use of materials and the number of 
connections can be found in figs 11.6.3.1 and 
11.6.3.2. 
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—
Fig. 11.6.3.1: Earthing 
recommendation, 
schematic diagram 
showing the concrete 
floor 

—
Fig. 11.6.3.1

1

2

5

6

1

4
3

9

A

A

8

10

11

2

1 Ring below the switchgear, material ECuF30, cross-section 
80 mm x 5 mm 

2 Several connections from (1) to the building earth at 
distances of max. 5 m, material ECuF30, cross-section 80 
mm x 5 mm

3 Short-circuit proof earthing of the switchgear in both end 
panels and at least every third panel, material: ECuF30, 
cross-section: 30 mm x 10 mm

4 Low impedance earthing of the earthing bar in each low 
voltage compartment, material: tinned copper braid, 
cross-section: 20 mm x 3 mm

5 Low impedance earthing of the switchgear in each panel, 
material: tinned copper braid, cross-section: 20 mm x 3 mm, 

6 Earthing of the foundation frame, at least every third 
foundation frame, material: galvanised steel strip, 
cross-section: 30 mm x 3.5 mm

7 Outline of the panel
8 Foundation frame
9 Main earthing bar
10 Earthing bar in the low voltage compartment
11 Earthing point on the foundation frame

11.7 Panel weights

—
Table 11.7.1: Panel weights

Panel type

Feeder panel

Feeder panel

Feeder panel

Feeder panel (Rear Entry)

Bus Tie Panel

Bus Tie Panel 

Bus Riser Panel

Bus Riser Panel

Bus Tie & Riser Panel

Bus Tie & Riser Panel

Disconnector Panel

Disconnector Panel

Panel width [mm]

450

500/600

900

500/600

500/600

900

500/600

900

600

1000

500/600

900

Rated normal current [A]

800

1250

2000/2500

1250

1250

2000/2500

1250

2000/2500

1250

2000

1250

2000/2500

Full Weight, max. [kg]

650

800

1300/1400

1000

900

1400/1500

800

1000/1100

1000

1600

700

1100/1200

Weight, (for lifting), max. [kg]

590

720

1170/1270

960

820

1270/1370

720

870/970

920

1450

620

970/1070
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—
13.  Non-standard operating conditions

—
Fig. 12.1: Relationship 
between ambient air 
temperature and 
current carrying 
capacity

—
Fig. 12.1

Non-standard operating conditions may require 
special action. Our design team will be pleased to 
submit and implement technical proposals to 
fulfil your requirements.

Rated frequency 60 Hz, site altitudes up to 1000 m
In principle, at an operating frequency of 60 Hz, a 
reduction factor of 0.97 is to be applied to the 
permissible current to determine a thermal 
equivalent to a 50 Hz load current.

In individual cases, an evaluation of the type test 
can indicate that no reduction is necessary.

Seismic withstand capability
The panels are tested to GB/T 13540-2009.

Climate
With high humidity and / or major rapid 
temperature fluctuations, electrical heaters must 
be fitted in the low voltage compartments.

Site altitudes > 1000 m above sea level
The panels are suitable for site altitudes > 1000 m 
above sea level with the following exceptions. 

• W450 variants
• W500 variants
• W600 Bus Tie & Riser panel (Combined panel)

The non-standard operating conditions include 
in particular
• Higher ambient air temperature (maximum > 

40 °C and maximum 24 h average > 35 °C) see 
fig. 12.1

• Ambient air contaminated by dust, smoke, 
corrosive or flammable gases or salt.
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All rights reserved.
Specifications subject to change without notice.

—
Electrification Distribution Solutions

—
ABB s.r.o.
Videnska 117
61900, Brno, Czech Republic
Tel: +42 054-7151111

—
ABB India Limited
Plot No. 79, Street No. 17, MIDC Estate,
Satpur, Nashik, Maharashtra -422 007, India
Tel: +91 253-2201200

—
ABB Xiamen Switchgear Co., Ltd.
No. 885, FangShanXiEr Road, Xiang’an District,
Xiamen, Fujian, 361101, P. R. China
Tel: +86 592-6026003

ABB China Customer Service Hot Line
Hotline (China): 400-820 9696，800-820 9696 (fix line only)
Hotline (overseas): +86-21-3318 4688
E-mail: contact.center@cn.abb.com


