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Legal information

Warning notice system

This manual contains notices you have to observe in order to ensure your personal safety, as well as to prevent
damage to property. The notices referring to your personal safety are highlighted in the manual by a safety alert
symbol, notices referring only to property damage have no safety alert symbol. These notices shown below are
graded according to the degree of danger.

A\DANGER
indicates that death or severe personal injury will result if proper precautions are not taken.

A WARNING
indicates that death or severe personal injury may result if proper precautions are not taken.

A\.cAuTION

indicates that minor personal injury can result if proper precautions are not taken.

NOTICE
indicates that property damage can result if proper precautions are not taken.

If more than one degree of danger is present, the warning notice representing the highest degree of danger will
be used. A notice waming of injury to persons with a safety alert symbol may also include a warning relating to
property damage.

Qualified Personnel

The product/system described in this documentation may be operated only by personnel qualified for the specific
task in accordance with the relevant documentation, in particular its warning notices and safety instructions.
Qualified personnel are those who, based on their training and experience, are capable of identifying risks and
avoiding potential hazards when working with these products/systems.

Proper use of Siemens products

Note the following:

A WARNING

Siemens products may only be used for the applications described in the catalog and in the relevant technical
documentation. If products and components from other manufacturers are used, these must be recommended
or approved by Siemens. Proper transport, storage, installation, assembly, commissioning, operation and
maintenance are required to ensure that the products operate safely and without any problems. The permissible
ambient conditions must be complied with. The information in the relevant documentation must be observed.

Trademarks
All names identified by ® are registered trademarks of Siemens AG. The remaining trademarks in this publication
may be trademarks whose use by third parties for their own purposes could violate the rights of the owner.
Disclaimer of Liability

We have reviewed the contents of this publication to ensure consistency with the hardware and software
described. Since variance cannot be precluded entirely, we cannot guarantee full consistency. However, the
information in this publication is reviewed regularly and any necessary corrections are included in subsequent

editions.
Siemens AG Document order number: 3ZW1012-0VA10-0AC1 Copyright © Siemens AG 2014.
Division Energy Management ® 03/2019 Subject to change All rights reserved

Postfach 32 20
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Introduction 1

1.1 About this documentation

3VA molded case circuit breakers with certification according to standard IEC 60947

The 3VA molded case circuit breakers from the portfolio of SENTRON protection, switching,
measuring and monitoring devices ensure the reliable protection of people and property as
integral components of efficient power distribution systems.

The product portfolio is designed for use in markets where low-voltage switchboards are
installed according to IEC standards. The 3VA molded case circuit breakers are certified
according to IEC 60947 and are suitable for the following applications:

® |ncoming and outgoing circuit breakers in distribution systems

® Switching and protection devices for motors (motor protection in combination with a
contactor and motor protection relay)

® Switch disconnectors
The 3VA molded case circuit breakers are available in the following versions:

® For line protection: The overload and short-circuit releases are designed for the protection
of wiring and non-motor loads.

® For generator protection
® For the protection of three-phase squirrel-cage motors

® For the protection of starter combinations comprising molded case circuit breaker,
contactor and overload relay: In this case, the 3VA molded case circuit breaker provides
the short-circuit protection and the disconnector functionality.

® As a switch disconnector in compliance with IEC 60947-3: These molded case circuit
breakers can be used as main switches for opening and closing or for disconnecting load
switches. They are not equipped with overload and short-circuit protection.

Scope of validity of this document

This manual has been specially compiled for the 3VA molded case circuit breakers certified
to IEC 60947 and their accessory products. This manual serves as a reference manual for
technical information regarding the configuration, commissioning and operation of

3VA molded case circuit breakers and their accessories.

Refer to the manual "3VA molded case circuit breakers with UL and IEC certification” (see
chapter Reference documents (Page 10)) for 3VA UL molded case circuit breakers certified
to UL 489.

3VA molded case circuit breakers with IEC certificate
Manual, 03/2019, ASE03603177010-03 9
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1.2 Product-specific information

1.2 Product-specific information

1.2.1 Target readers

Target readers of this documentation

The information contained in this manual is provided for the benefit of:

® Users

® Cubicle manufacturers

e Switchgear manufacturers

® Maintenance personnel

1.2.2 Technical Support
You can find further support on the Internet at:
Technical Support (http://www.siemens.com/lowvoltage/technical-support)
1.2.3 Reference documents
Further documents
You will find further information in the following documents:
Table 1- 1 Reference documents
Title Article number Link
Catalog - chapter "Molded case circuit 3VA molded case circuit breaker catalog
breakers" (https://support.industry.siemens.com/cs/
(chapter 2 of LV 10) ww/en/view/109750637)
Manual - 3VA27 molded case circuit DE | 3ZW1012-0WL10-0AB1 3VA27 molded case circuit breakers

breakers and 3WL10 air circuit breakers

EN

3ZW1012-0WL10-0AC1

manual
(https://support.industry.siemens.com/cs/
ww/en/view/109753821)

3VA UL molded case circuit breakers

DE

3ZW1012-0VA51-0AB1

EN

3ZW1012-0VA51-0AC1

3VA UL molded case circuit breakers
manual
(https://support.industry.siemens.com/cs/
ww/en/view/109758561)

3VA molded case circuit breaker operat-
ing instructions

3VA molded case circuit breaker docu-
mentation (http://www.siemens.com/3VA-
Documentation)

10
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1.2 Product-specific information

Title

Article number

Link

System manual - Communication

DE

3ZW1012-0VA20-0BB0O

3VA molded case circuit breakers, com-
munication system manual

EN | 3ZW1012-0VA20-0BCO ‘ i
(https://support.industry.siemens.com/cs/
ww/en/view/98746267)
3VA molded case circuit breaker tables 3VA molded case circuit breaker docu-
(updated daily) mentation (http://www.siemens.com/3VA-
Documentation)
SENTRON ATC5300 - Automatic transfer | DE | ASE02469034-01 Automatic transfer control device
(http://support.automation.siemens.com/
WW/view/de/41909986/0/en)
ATSE - Remote Control Software Manual | DE | ASE02469028-01 ATSE - Remote Control Software Manual
EN (http://support.automation.siemens.com/
WW)/view/de/41909978)
ATSE - Modbus Communication Protocol | DE | ASE02469001-01 ATSE - Modbus Communication Protocol
EN (http://support.automation.siemens.com/

WW/view/de/40761679)

Grundlagen der Niederspannungsschalt-
technik (Fundamentals of Low-Voltage
Switchgear and Controlgear),

Siemens AG © 2008

Hartmut Kiank, Wolfgang Fruth: Pla-
nungsleitfaden fur Energieverteilungsan-
lagen (Planning Guide for Power
Distribution Plants),

Publicis Publishing

ISBN: A19100-L531-B115

Schalten, Schiitzen, Verteilen in Nieder-
spannungsnetzen (Switching, Protection
and Distribution in Low-Voltage Net-
works), substantially extended and
revised edition 1997

ISBN 3-89578-041-3

Siemens: Residual Current Protective
Devices, Low-Voltage Circuit Protection
Technology Primer Siemens AG ©

04 /2009

E10003-E38-9T-B3011

3VA molded case circuit breakers with IEC certificate

Manual, 03/2019, ASE03603177010-03

11




Introduction

1.2 Product-specific information

3VA molded case circuit breakers with IEC certificate
12 Manual, 03/2019, ASE03603177010-03



Description 2

2.1 Overview - applications and portfolio

This chapter provides an overview of all molded case circuit breakers in the 3VA portfolio
and describes the potential areas of application for different circuit breaker models.

The topics discussed in this chapter are listed below:

e Applications and possible uses

e Portfolio

® Possible configurations

e Detailed information about applications and possible uses
® Technical specifications

® Molded case circuit breakers and accessories in the system

3VA molded case circuit breakers with IEC certificate
Manual, 03/2019, ASE03603177010-03
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2.1 Overview - applications and portfolio

211 Applications and possible uses

The two tables below show examples of possible uses and applications for 3VA molded case
circuit breakers.

Possible uses

The 3VA molded case circuit breakers can be used in various areas where they perform
different protection tasks. The following table (sorted according to breaking capacity) shows
the areas in which 3VA molded case circuit breakers are used:

Molded case 3VA1 3VA1 3VA1 3VA1 3VA1 3VA1
circuit breakers 3VA2 3VA2 3VA2 3VA2 3VAZ
Breaking capacity Up to 25 kA Up to 55 kA Up to 85 kA Up to 150 kA Up to 110 kA Up to 150 kA
Factory

Sedrsnte Residential Commercial [Afrastractire Industrial Functional automation/

9 buildings buildings buildings shell process

automation

Examples

Single high-rise Office blocks, Airports, Industrial parks,  Paper industry, Presses,
building banks, hotels, railway stations, warehouses,  computer centers,  electroplating
in the bowling alleys,  sports stadiums, logistics centers oil & gas industry, plants,
form of a cinemas, arenas, food and rolling mills,
residential building shopping port facilities beverages industry mills,
malls, agitators and

Building hospitals, Trade fairs and blending plants,

complexes universities and exhibitions production lines

schools

Residential

buildings

3VA molded case circuit breakers with IEC certificate
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2.1 Overview - applications and portfolio

Functions and applications

3VA molded case circuit breakers are used for various functions as shown in the table

below:

N 7N N
Line protection & “
Starter protection s &
Motor protetion 3

Switch disconnectors identical in design to a molded case circuit breaker in accordance
with IEC 60947-3

Standard applications up to 110 kA and thermal-magnetic trip units

Applications in DC systems =

Generator protection &
High breaking capacity Ed
Selectivity L
Communication functions B

Molded case circuit breakers are primarily designed for the following applications:
® Subdistribution systems

® |ndustrial distribution systems

® Final distribution systems

® On-site isolation

® Use in machines

3VA molded case circuit breakers with IEC certificate
Manual, 03/2019, ASE03603177010-03 15
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2.1.2

Sizes

16

Portfolio

The 3VA molded case circuit breakers set new standards in flexibility and the variety of
modular accessories available. Standardized accessories suitable for use with several sizes
of the 3VA molded case circuit breaker up to 1000 A together with quick and easy installation
help to cut costs and save time.

The integrated 3VA portfolio consists of two different ranges of molded case circuit breakers
in twelve frame sizes. The 1600 A frame size of the 3VA2 molded case circuit breaker and
the 400 A and 630 A of the 3VA1 molded case circuit breaker are new.

400 A

630 A

The 3VA1 molded case circuit breakers are available in 1 to 4-pole versions (3VA1 160 A) or
in 3 and 4-pole versions (3VA1 100 A to 630 A). The 3VA2 molded case circuit breakers are
available in 3 and 4-pole versions.

The circuit breakers are suitable for rated operational currents ranging from 16 A to 1600 A
and rated voltages up to 690 V AC, depending on the range and frame size.

Note

A separate manual is available for the 1600 A size of the 3VA27 molded case circuit breaker
(see chapter Reference documents (Page 10)). The rest of this manual will deal with the
properties and accessory components up to 1000 A in particular.

3VA molded case circuit breakers with IEC certificate
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2.1 Overview - applications and portfolio

3VA1 molded case circuit breakers

The 3VA1 molded case circuit breakers reliably perform all the tasks required for line
protection.

Features
The key features of the 3VA1 range are:
e Compact design

® 1 and 2-pole versions in size 160 A; 3 and 4-pole versions in sizes 100 A, 160 A, 250 A,
400 A and 630 A

® Breaking capacity of 16 kA ... 70 kA at 415V or 110 kA, (in sizes 400 A and 630 A), 3-
pole or 4-pole breakers and 36 kA at 240 V, 1-pole breakers (dependent on size)

® Fixed-mounted, plug-in version

® Thermal-magnetic trip units

e AC/DC applications

e No derating up to +50 °C

® Modular and easy-to-fit internal accessories with diverse functions

e Uniform accessories platform across all 3VA molded case circuit breakers

Compact dimensions

Thanks to a mounting depth of 70 mm and a cover size of 45 mm, the 3VA1 molded case
circuit breakers of sizes 100 A, 160 A and 250 A are optimized for installation in distribution
boards, where they are used for protecting cables and lines. A wide range of accessories is
also available for these applications, such as adapters for installation on DIN rails, as well as
residual current devices (RCD310 and RCD510) and motor operators (MO310) that can be
side mounted.

Thermal-magnetic trip units

The 3VA1 molded case circuit breakers have a thermal-magnetic trip unit with overload and

short-circuit protection. This has been developed for implementing economical, cost-efficient
installations up to 630 A. It is suitable for use in three-phase networks, AC networks, 400 Hz
applications and with DC currents.

3VA molded case circuit breakers with IEC certificate
Manual, 03/2019, ASE03603177010-03 17
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3VA2 molded case circuit breakers

18

The 3VA2 molded case circuit breakers reliably perform all the tasks associated with line and
generator protection.

This range is designed for applications with more exacting requirements:
® |ncreased breaking capacity

e Excellent selective protection

® |ntegrated metering function

® Connection to a fieldbus communication system

Features

The key features of the 3VA2 range are:

e Compact dimensions

® 3 and 4-pole versions

® Four breaking capacity classes from 55 kA ... 150 kA (at 415 V)
® Fixed-mounting, plug-in technology, draw-out technology

® Depending on size: Selective tripping at rated operational current difference 1 : 2.5 or with
ELISA 1 trip units: 1.6

® Electronic trip units

e Communication capability (ETUs 5-series and ETUs 8-series)

® |ntegrated metering function (ETUs 8-series)

e AC applications

® No derating up to +50 °C

® Modular and easy-to-fit internal accessories with diverse functions

e Uniform accessories platform across all 3VA molded case circuit breakers up to 1000 A

® Electronic Trip Units (ETU) with different setting values

Compact dimensions with expanded functionality

In addition to its expanded functionality, the 3VA2 molded case circuit breaker also comes
with compact dimensions for fixed mounting, as a plug-in version and a draw-out version.

A cover size of 70 mm for the door cutout (up to 630 A) and a complete selection of breaking
capacity classes from 55 kA to 150 kA at 415 V AC provide the necessary flexibility for
planning.

Despite its compact size, the circuit breaker offers the following benefits:
e Extremely high breaking capacity
e Extremely good selectivity

® Electronic trip units, versions with and without integrated metering function and optional
fieldbus communication interface

3VA molded case circuit breakers with IEC certificate
Manual, 03/2019, A5E03603177010-03



Description
2.1 Overview - applications and portfolio

Selective contact system

With its contact system, the 3VA2 molded case circuit breaker is designed for fast selectivity
tripping. The selective contact system ensures the following:

® Dynamic instantaneous short-circuit range

® High breaking capacity

e Selective protection response of the molded case circuit breakers in relation to each other

e Selective protection response of the molded case circuit breakers in relation to other
protection devices (e.g. downstream low-voltage fuses)

Electronic trip unit (ETU)

The current sensor of the 3VA2 molded case circuit breaker comprises an iron-cored
transformer for the internal power supply and a Rogowski coil for precise current
measurement. Each transformer can be optimized accordingly for its specific task. Thanks to
the high accuracy of current measurement, the 3VA2 molded case circuit breaker is suitable
for power/energy measurement. In addition, finer adjustment of ground-fault current
monitoring is possible.

The electronic trip units (ETUs) provide the following protection functions:

® Overload protection L ("L" = Long-time delay)
Adjustable in steps from 40% to 100% of the rated operational current of the molded case
circuit breaker.

® Short-time delayed short-circuit protection S ("S" = Short-time delay) for time-selective
response in case of a short circuit

® |nstantaneous short-circuit protection | ("I" = instantaneous):
® Protection of the neutral conductor against overload and short-circuit ("N" = neutral)

® Protection against residual currents to ground ("G" = Ground fault)

Energy management and communication

The electronic trip units (ETUs) provide the following energy management and
communication functions:

® Metering functions

® Transfer of measured values and status information of the circuit breaker to a higher-level
communication network

® Remote parameter assignment of tripping thresholds and circuit breaker parameters
® Flexible, local digital inputs and outputs via the EFB300 external function box
® Software commissioning support with the "powerconfig" software package

® Testing and archiving with the TD300 and TD500 test devices (with powerconfig)

3VA molded case circuit breakers with IEC certificate
Manual, 03/2019, A5E03603177010-03 19
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213 Application examples
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Industry

LV sub-distribution

3VA molded case circuit breakers with IEC certificate
Manual, 03/2019, ASE03603177010-03
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214 Detailed information about applications and possible uses

Application 3VA1

Line protection The trip units for line protection are designed to protect the following
against overload and short circuits:

- cables
- lines
- predominantly non-motorized loads

Generator protection The trip units are set appropriately to provide protection for

generators.

The overload and short-circuit releases are designed for optimized
protection and direct-on-line starting of induction squirrel-cage
motors. The molded case circuit breakers for motor protection

o have phase-failure sensitivity and a thermal image that protects the
motor against overheating. The adjustable time lag class enables
users to adjust the overload release to the startup conditions of the
motor to be protected.

Motor protection

Starter combinations consist of:
Molded case circuit breaker + contactor + overload relay.
The molded case circuit breaker handles short-circuit
protection and the isolating function. The task of the

u u contactor is the operational switching of the feeder. The
overload relay handles overload protection that can be
specially matched to the motor. The molded case circuit
breaker for the starter combination is therefore equipped with
an adjustable and instantaneous short-circuit release.

Protection for
starter combinations
(starter protection)

Residual
current protection

Residual current devices afford fault protection (formerly referred
to as: protection in case of indirect contact) and supplementary
protection (formerly referred to as: protection in case of direct
contact) in low-voltage systems in the event of failure of the basic
insulation or contact with live parts. Their task is to prevent or
reduce injury to personnel or livestock, or damage to property.

Transfer switches Transfer switches switch loads between two mutually independent
supply systems.

& = The purpose of transfer switches is to ensure a continuous power
supply to the installation following failure of the normal power

supply.

Switch disconnector Switch disconnectors are capable of switching equipment and
parts of electrical installations when they are conducting their
operational current under normal operating conditions. A switch

L disconnector isolates individual circuits or items of equipment so

that maintenance or repair work can be carried out.

The switch disconnectors comply with IEC / EN 60947-3.

3VA molded case circuit breakers with IEC certificate
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See also
Applications (Page 109)

3VA molded case circuit breakers with IEC certificate
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21.5 Technical specifications

3VA1 molded case circuit breakers for line protection

3VATT

Number of poles 3,4 1 2" 3,4
Rated operational current 1, 50°C 16 ... 100 16 ... 160 16 ... 160 16 ... 160
Rated operational voltage AC u, AC (50/60 Hz) ' 690 415 415 690
Utilization category according to IEC 60947-2 A A A A
B N S N S M N S M N S M H
1, 220... 240V kA 25 36 55 25 36 55 36 55 8 36 55 85 100
L 380 ...415V kA 16 25 36 5 ] 6 25 36 8 25 36 55 70
c“:p‘:g“‘;]‘;“g"e sharkclrautbreaking I, 440V KA B8 16 25 16 25 3 55°
L 500V kA 5 T 7 7 10 10
= 690 V kA 5 5 74 7 7 10 10
Iy 220 ... 240V kA 25 36 55 25 36 55 36 55 85 36 55 85 100
) - _ I 380 ... 415V kA 16 25 36 5 6 6 25 36 85 25 36 55 TO
E:;:t:i :{e::l:oe short-circuit breaking I, 440V KA 8 18 25 16 25 36 407
I, 500V kA 5 5 5 5 5 5
=4 690V kA 5 5 5 & 5 5 5
IT system v Up to 690 Up to 415 Up to 415 Up to 6890
Rated operational voltage DC U bc y el 125 250 Sy
o 4-pole: 800 V 4-pole: 600 V
I 125 V (1 Schaltpol) kA 16 25 30 16 25 30
Rated ultimate short-circuit breaking [ 250 V (2 Schaltpole) kA 25 36 55 36 55 8 36 55 85 100
capacity DC % 500V (3 Schallpole) kA 25 36 55 36 55 85 100
t 600 V (4 Schaltpole) kA 8 16 25 1% 25 36 55
I, 125V (1 Schaltpal) kA 16 25 30 16 25 30
Rated service shortcircuit braaking L 250V (2 Schaltpole) kA 25 36 55 3 55 85 36 55 85 100
capacity DC I, 500V (3 Schaltpole) kA 25 36 55 36 55 85 100
I B0OV (4 Schaltpole) kA 8 16 25 16 25 36 55
FTFM TM210 L . L] .
Trip unit ATFM TM220 .
ATAM TM240 [
nnectors
Rated operational current 1 50 °C A 63, 100, 125, 160
u, AC (50/60 Hz) v 690
Rated operational voltage :
g ki o w ‘ gy
Number of poles 3,4
Rated condi!ional_shqrt—cirwit current with | KA Up to 70 kA
upstream 3VA1 circuit breaker q bei 415 V AC
Permissible rated short-time current 1. kA 2
N A side plate must be installed (see chapter Insulating measures (Page 246)) if the installation conditions on the

2)

24

right-hand side are such that the device is not finger-safe.
In 125 A, 160 A: leu/ les = 36 KA / 36 KA

3VA molded case circuit breakers with IEC certificate
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3VA1 molded case circuit breakers for line protection

Number of poles
Rated operational current
Rated operational voltage AC

Utilization category according to IEC 60947-2

Rated ultimate short-circuit breaking
capacity AC

Rated service short-circuit breaking
capacity AC

IT system

Rated operational voltage DC

Rated ultimate short-circuit breaking
capacity DC

Rated service short-circuit breaking
capacity DC

Trip unit

Switch ¢

Rated operational current
Rated operational voltage

Number of poles

Rated conditional short-circuit current with

upstream 3VA1 circuit breaker
Permissible rated short-time current

a. A. Onrequest

50°C
AC (50/60 Hz)

220...240V
380...415V
440V
500V
690 V
220 ... 240V
380...415V
440V
500V
690V

DC

125 V (1 Schaltpal)
250 V (2 Schaltpole)
500 V (3 Schaltpole)
600 V (4 Schaltpole)
125 V (1 Schaltpol)
250 V (2 Schaltpole)
500 V (3 Schaltpole)
600 V (4 Schaltpole)
TM210

T™M220

TM240

50°C
AC (50/60 Hz)
bc

3VA molded case circuit breakers with IEC certificate
Manual, 03/2019, ASE03603177010-03
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<55 3F3F5%% %

<

E3EEEEEER
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b3

55
36
25
10

55
36
25
10

55
55
25

55
55
25

85
55
36
15
10
85
55
36
10

85
85
36

85
85
36

250

690

3-pole: 500V
4-pole: 600 V

3,4

Up to 70 kA
bei 415V AC

3

100
70
36
15

100
70
36
10

100
100
S5

100
100
55

2.1 Overview - applications and portfolio

8 & o

8 8|~

320 ... 400
690
A
85 100
55 70
a. A aA
aA aA
it 10
85 100
55 70
a A aA
aA aA
5 [+
Up to 690
3-pole: 500 V
4-pole: 800 V
16 25
16 25
16 25
16 25
16 25
16 25

3,4

400
690

3.4

4.8

110

a. A
a A

10
200
110

a A,
a. A

25
25
25

25
25
25

a. A
a. A

a. A
a. A

VA4

A
H ¢
100 200
70 110
aA aA
aA aA
10 10
100 200
70 110
a A aAhA
aA aA
B 6
25 25
25 25
25 25
25 25
25 25
25 25

25
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3VA2 molded case circuit breakers for line protection

Number of poles 3.4 3.4 3,4
Rated operational current I, 50°C A 25... 100 25...160 160.... 250
Rated operational voltage AC u, AC (50/60 Hz) v 690 620 690
Utilization category according to IEC 60947-2 A A A
M H Cc L M H C L M H c L
I 220..240V/50Hz KA 85 110 150 200 & 110 150 200 85 110 150 200
I, 380..415V/50Hz kA 55 85 110 150 55 85 110 150 55 85 110 150
;":;:g“‘c‘:“g‘e short-cireultbreaking i 440V / 50 Hz KA 55 85 110 150 55 85 110 150 55 85 110 150
[ 500 V// 50 Hz KA 36 55 85 100 3 55 85 100 36 55 85 100
Z 690V / 50 Hz el g e o ms e les e TE N e
i 220..240V/50Hz KA 85 110 150 200 85 110 150 200 85 110 150 200
i 380..415V/50Hz kA 55 85 110 150 55 8 110 150 55 85 110 150
CR:;‘:I:?::;“ shpr-cleutt braaking G 440V 50 Hz KA 55 85 110 150 55 85 110 150 85 85 110 150
I 500 V1 50 Hz KA 36 55 85 100 36 55 85 100 36 55 85 100
[k 690 V /50 Hz kA 2 2 2 18 25 25 25 18 3 3 3 18
— 2 POV 450 '\}' e . 1
- u ETU320 . . .
LG  ETU330 . . .
Trip unit Lsl ETU350 . . .
Lsl ETUSS0/ETUB50 s . .
LSIG  ETUSBO/ETUSE0 . . B

3VA molded case circuit breakers with IEC certificate
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2.1 Overview - applications and portfolio

3VA2 molded case circuit breakers for line protection

Number of poles ; i 3,4
Rated operational current I, 50°C A 400 ... 630 630 ... 1000
Rated operational voltage AC u, AC (50/60 Hz) v 620 690
Utilization category according to IEC 60947-2 A AlBY A
M H Cc L M H C L M H (o4
m 220... 240V kKA 85 110 150 aA 85 110 150 aA 85 10 200
I 380 .. 415V kA 55 85 110 aA 55 8 110 aA 55 85 110
E:;:gt‘;":“g‘e short-cireultbreaking i 440V KA 55 85 110 aA 55 8 110 aA aA  aA aA
fi: 500V KA 36 55 8 aA 3 5 8 aA 36 55 85
I 690V KA 5 5 5 aA 6 6 6 aA 25 35 35
i 220...240V KA 85 110 150 a. A 8 110 150 aA 85 10 150
il 380... 415V KA 55 8 110 aA 5 8 110 aA 55 85 110
CR:;‘:‘;B::;“ short-choultbrasking G 440V KA 55 85 110 aA 5 8 110 aA aA  aA  aA
I 500V KA 36 55 65 aA 36 55 85 aA 36 55 65
[k 690 V kA 5 5 5 a A 5] B (] a. A. 19 19 19
e . 520§ “ S i Q
' L ETU320 - . .
LG ETU330 s . .
Trip unit Lsi ETU350 s . .
LS| ETUS50/ETUBS50 s . .
LSIG  ETUSBO/ETUBE0 - . .
a. A. Onrequest
N Utilization category B only for 400 A and 500 A and ETUs 5-series 8-series
2) In 400/500 A and In 630 A: lcs = 65 kA

3VA molded case circuit breakers with IEC certificate
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2.1 Overview - applications and portfolio

21.6 Molded case circuit breakers and accessories in the system

The 3VA molded case circuit breakers come with a large portfolio of internal and external
accessories that can be installed flexibly in any size of circuit breaker (depending on the type
of accessory).

The table below indicates which accessories are compatible with particular molded case
circuit breakers, and which sizes of breakers are compatible with the same accessory:

3VA2

Augxiliary switches and alarm switches
Auxiliary releases

Connection technology

Plug-in technology

Draw-out technology

Front mounted rotary operator

Door mounted rotary operator

Side wall mounted rotary operator

Motor operator MO310 (mounted on the side)
Motor operator MO320 (mounted on the front)
Motor operator SE0520 (with stored energy operator)
Locking' technology

Interlocking technology

Residual current device (mounted on the side)
Residual current device (mounted underneath)
Residual current devices Modular
Communications interface

EFB300

TD300 and TD500

Escutcheon (cover frame)

DIN rail adapter

3VA molded case circuit breakers with IEC certificate
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2.1 Overview - applications and portfolio

Overview of accessories in the system

3VA molded case circuit breakers with IEC certificate
Manual, 03/2019, A5E03603177010-03 29



Description

2.2 Ergonomic design

2.2

30

Ergonomic design

This chapter provides an overview of the ergonomic design features of the 3VA molded case
circuit breakers and explains what makes them so special.

The topics discussed in this chapter are listed below:

e Optional installation variants

® Color-coded indication of switching position in the draw-out unit
® (Clear status indication

e Active illumination

® Ergonomic handle

® (Color-coded control elements

® Broad range of accessories

e Connection options

Integrated system

The 3VA molded case circuit breakers set new standards, not only in terms of their technical
features and functional scope, but also in terms of their design.

The 3VA range provides an integrated system with regard to operation, functionality and
installation. This principle is embodied in the basic units and in all internal and external
accessories.

The internal and external accessories of the 3VA molded case circuit breakers offer the
following benefits:

e Standardized methods of operation
e Standardized scope of functions
e Standardized installation procedures

® Uniform accessories from 16 A ... 1000 A (e.g. auxiliary switches, auxiliary releases, etc.)

3VA molded case circuit breakers with IEC certificate
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2.2 Ergonomic design

The right circuit breaker for any installation conditions

The range of molded case circuit breakers can be equipped with additional components so
that they can be installed as fully functional switches in any location, a feature of the product
which affords maximum flexibility to system planners.

The following components can be installed to suit the installation location:
® Front mounted rotary operator

e Door mounted rotary operator

e Side wall mounted rotary operator

e Motor operator

When the 3VA molded case circuit breaker is in the OFF position, it reliably disconnects all
current paths of the circuit in accordance with IEC 60947-2 and IEC 60204-1 (VDE 0113). In
the event of overvoltage between input and output, the reduced clearances prevent leakage
currents at the surface and ensure that the dielectric strength is not degraded. The

3VA molded case circuit breaker therefore also meets the requirements for disconnector
units according to IEC 60204-1.

The main switch or disconnector unit functionality is not diminished by installation of the
following accessory components:

® Plug-in and draw-out units
® Manual operator
® Motor operator

e Residual current device

3VA molded case circuit breakers with IEC certificate
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2.2 Ergonomic design

Optional installation variants

3VA molded case circuit breakers are available in the following installation variants:

® Fixed mounted @
® Plug-in technology @
¢ Draw-out technology ®

All variants offer the full range of functions, e.g. they can be equipped with every kind of
accessory. In addition, the last two variants are designed to allow speedy molded case
circuit breaker replacement for maintenance purposes or visual indication of the electrical
isolation in the main circuit.

3VA molded case circuit breakers with IEC certificate
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2.2 Ergonomic design

Indication of switching positions in the draw-out unit

The picture below illustrates the colors used to indicate the switching position in the draw-out
unit:

The switching position is indicated in a window of the draw-out unit and is clearly color-
coded, enabling immediate identification of the current switching position of the molded case
circuit breaker.

The draw-out unit has three switching positions:

e CONNECT:

The molded case circuit breaker is connected to the main circuit. The auxiliary circuits are
also closed.

e TEST:

In the TEST position, the main contacts of the molded case circuit breaker are not
connected to the main circuit, but only to the auxiliary circuit. This allows the functionality
of the auxiliary circuit and all of its components (auxiliary switches, auxiliary releases,
communication, etc.) to be tested when the main circuit is open.

e DISCONNECT:

The molded case circuit breaker is not connected to the main circuit nor to the auxiliary
circuit.

e UNBLOCK:

The molded case circuit breaker is not in any of the positions defined above and can be
moved by means of the crank handle.

3VA molded case circuit breakers with IEC certificate
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2.2 Ergonomic design

Motor operator for remote control

3VA molded case circuit breakers can also be controlled remotely. Whether the circuit
breaker is controlled from "just" the other side of the closed panel door, or the breaker is
switched on via a control room or operator panel, for example, is irrelevant.

Motor operators are available as accessories for remote control of the circuit breakers.

222 Ergonomic design of circuit breakers, handles and control elements

Ergonomic handle

With its wide surface area, the ergonomic handle is designed to assist manual operation of
the circuit breaker. The white strip around the edge of the handle makes it easy to identify in
conditions of poor visibility. The additional rated operational current information stamped on
the white strip also significantly eases identification of the circuit breaker when it is one of
many breakers in a large switchboard installation.

3VA molded case circuit breakers with IEC certificate
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2.2 Ergonomic design

Clear status indication

The possible switching positions of manual rotary operators are listed below:
® ON - red marking

® TRIP - yellow marking

® OFF - green marking

The handle clearly engages in one of these positions depending on the status of the molded
case circuit breaker. The switching positions are color-coded so that you can identify the
status of the circuit breaker at a glance.

Active illumination

You can retrofit an active illumination kit for handling manual rotary operators. The
illuminated indicator in the rotary handle signals the relevant switching position in the colors

red, yellow and green. This provides clear visualization of the switching position on-site in
conditions of poor visibility.

3VA molded case circuit breakers with IEC certificate
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2.2 Ergonomic design

Color-coded control elements

The control elements on the thermal-magnetic and electronic trip units are color-coded.

The color of each control element indicates that it performs a specific function, helping you to
make the required settings quickly.

Color

Function
Petrol blue

_|,'_

! Black
|

Overload protection

Short-circuit protection, ground-fault protection
B~ Gray

Protection of neutral conductor

3VA molded case circuit breakers with IEC certificate
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2.2 Ergonomic design

223 Wide range of accessories

The internal accessories (e.g. alarm and auxiliary switches, auxiliary releases, etc.) all
belong to one family and can be installed on any size of circuit breaker up to 1000 A in the
3VA1 and 3VA2 ranges. The accessories are designed for quick and easy installation. The

components are coded by color and design to ensure that they are always installed at the
correct position in the circuit breaker.

Color coding of accessories

3VA molded case circuit breakers with IEC certificate
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2.2 Ergonomic design

A system of color coding has been used to clearly identify the specific functions of individual

accessories:
o - Shunt trip left STL
Black Auxiliary switch AUX Shunt trip flexible STF
Gray Leading changeover switch LCS Undervoltage release UVR
Yellow Trip alarm switch TAS
Orange Short circuit alarm switch SAS
Green Electrical alarm switch EAS
Blue Universal release UNI

The cylinder lock and communication accessories included with the internal accessories in
the picture above are explained in chapters Locking and interlocking (Page 360) and
Communication and system integration (Page 484).

Fast assembly of motor operators

The motor operators have been designed for quick and easy assembly and disassembly.
The internal accessories are therefore easily accessible.

SIEMENS

3VA molded case circuit breakers with IEC certificate
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224 Connection technology

2.2 Ergonomic design

A large selection of connection technology is available for the 3VA range of molded case

circuit breakers.

The supported cable cross-sections are based on the size of the molded case circuit breaker
and the cable terminals used. The terminals are fitted either internally or externally to the

molded case circuit breaker.

With it you can implement various front and rear main conductor connections for the molded
case circuit breakers in all types of installation (fixed-mounted, plug-in and draw-out).

Box terminal

Wire connector

Wire connector, large

Nut keeper kit

Nut keeper kit, right-angled

@O

Bus connectors edgewise

3VA molded case circuit breakers with IEC certificate
Manual, 03/2019, ASE03603177010-03
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Front bus connectors extended

Front bus connectors offset

Rear connection stud flat

Rear connection stud round

Wire connector for 2 cables
Distribution wire connector for 6 cables
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2.2 Ergonomic design

Cables and busbars

The 3VA molded case circuit breakers are designed for different cables and busbars:

e Different cable types, e.g.

@ Circular conductor

@ Sector-shaped conductor
® Stranded
@ Finely stranded

e (® Busbars

- Rigid

— Laminated or flexible
e (® Laminated copper bar
e Different materials

— Copper cables

— Aluminum cables

40
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2.3 Technical details

2.3 Technical details

A summary of the technical features of 3VA molded case circuit breakers can be found in
this chapter.

The topics discussed in this chapter are listed below:
e Circuit breaker identification

e Operation

® Desigh and components — 3VA1

® Desigh and components — 3VA2

e Current limitation

® Breaking capacity

3VA molded case circuit breakers with IEC certificate
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2.3 Technical details

2.3.1 Circuit breaker identification

Each 3VA molded case circuit breaker can be clearly identified from various labels and
plates attached to the unit.

Circuit breaker labeling

Each 3VA molded case circuit breaker has labels displaying all the important technical
information, enabling unique identification:
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@ Connection information label @ Key electrical data
@ ETU connection designations @ Internal accessories label

(® Adhesive label insert (in accessory
compartment)
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2.3 Technical details

Front panel: Labeling

The following information is displayed on the front panel of the circuit breaker:

SIEMENS Al o

@@

QE®E

@ Circuit breaker designation @ Product version

@ Approvals Article number

® Rated operational current ® Trip unit type

@ Knowledge Manager (see below) Size and breaking capacity class
@ Rated operational current @ Key electrical data

® Date of manufacture

Knowledge Manager

A QR code is attached in a clearly visible location to every 3VA molded case circuit breaker.
This code can be scanned with a smartphone or a tablet PC. For the full range of QR code
functions, use the "Industry Support” app supplied free of charge by Siemens.

It allows you to directly view or download all relevant product information.

3VA molded case circuit breakers with IEC certificate
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The key electrical data label @) contains the following information:

@O O

®

@ IEC breaking capacity values at various voltages ® Insulation data
@ Frequency, utilization category @ Supported standards

Connection information label

The connection information label displays the following information:

CEA C [C

- SW0S010-15015 @
AL @y

CONNECTOR INFORMATION

Wire Connector ~ Range / Rango

Con. de alambre mm? Nm
i,; 3VA926.-0JA12  25-35 6
2 50 - 185 12
O
T 3VA928.-0J.12 16-35 15.8
50 - 185 311 @

3VA922.-0J.13 50 - 240 3141

z
S 3VA922-0022  25-150 311
(&)

3VA910.-0J.11 1,5-10 6.2
16- 35 8.5

L 50 13.6
® 3VA2225-7THN32-.... :
@ InstOrd.No:  3ZW1012-0VA20-0AA0 e @
EGT /131022
Made in Czech Republic, {352 $li
Siemens AG
©) Approvals @ Article number for operating instructions
@ Information about cable connections @ Circuit breaker article number

@ Code for production

3VA molded case circuit breakers with IEC certificate
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2.3 Technical details

Label insert

The label insert can be found in the right-hand accessory compartment. When an accessory
(e.g. motor operator or manual operator) is installed on the circuit breaker, this label can be
attached to the accessory.

Breaker data
3VA2225-THN32-....

Frame 250C In= 250A—
|IEC/EN 60947-2 — b+

Ue leu  les
v kA kA

220240 ~ 150 150
380/415 ~ 110 110
830 ® § 3

Cat. A
~=50/60Hz

Uimp® 8KV U, = 800V

The label insert displays the following information:
e |nformation about the molded case circuit breaker
e Article number

e Key electrical data

Intemal accessories label

You can make a note of the number of installed accessories on the internal accessories
label. This will enable you to ascertain which accessories are installed without removing the
accessory cover and to use the information, for example, to reorder components.

Ue lcu les
v kA kA
220/240 ~ 150 150
380/415 ~ 110 110
690 = 8 3
IEC/EN 60947-2 ~50/60Hz Cat.A
GB 140822 Uimp =8KV Ui =800V
Internal Enter Voltage
Accessory and/or quantity
AUX pcs
TAS pcs
LCS pcs
EAS pcs
SAS pes
UVR pcs
UNI pes
STL pcs
STF pes
COm/24v pes

3VA molded case circuit breakers with IEC certificate
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2.3 Technical details

2.3.2

46

Operation

(@ ON: Main contacts closed (® OFF: Main contacts open
®@ TRIP; Switching position following a trip ® PUSH TO TRIP: Initiates a mechanical trip

The main contacts of the molded case circuit breakers are opened and closed by means of a
handle mounted on the front of the unit. All contacts open and close simultaneously on all
3VA molded case circuit breakers in response to the following events:

® The handle is moved from OFF to ON.
® The handle is moved from ON to OFF.
® The tripping mechanism is activated by a trip unit.

® The tripping mechanism is activated by auxiliary releases (e.g. shunt trips, trip units).

Reclosing the circuit breaker contacts from the TRIP position

Follow the steps below to reclose the circuit breaker contacts from the TRIP position:
1. Move the handle to the OFF position.

2. Move the handle to the ON position.

- The breaker contacts are now closed.

Free tripping

All 3VA molded case circuit breakers have a free tripping capability. This function ensures
that the breaker cannot be prevented from tripping even if the operator blocks or is held
manually in the ON position or if the breaker is about to close.

Follow the steps below to test the free tripping function in order to verify that the breaker's
mechanical release system is working correctly:

1. Move the handle to the ON position.

2. Hold the handle in the ON position and press the button marked <PUSH TO TRIP>.
— The circuit breaker trips and opens the main contacts.
- The handle moves quickly into the TRIP position as soon as you release it.

Failure of the molded case circuit breaker to trip indicates that it is defective and must be
replaced.

3VA molded case circuit breakers with IEC certificate
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2.3 Technical details

2.3.3 Design and components - 3VA1

The design of the 3VA1 molded case circuit breaker is illustrated in the diagram below:

@ Main connections @ Rotary contact system
@ Breaker mechanism with handle @ Arc plates
@ Trip unit: TMTU @ Pole cassette enclosure

3VA molded case circuit breakers with IEC certificate
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2.3 Technical details

234 Design and components - 3VA2

The design of the 3VA2 molded case circuit breaker is illustrated in the diagram below:

@ Main connections @ Arc plates
® Breaker mechanism with handle ® Maglatch
@ Trip unit: ETU @ Current sensor

@ Rotary contact system

3VA molded case circuit breakers with IEC certificate
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2.3.5 Current limitation

"Current limiting" means that the peak value of the prospective impulse short-circuit current ip
is limited to a smaller let-through current ip.

The compact design of the breakers has been made possible by their excellent current
limiting capabilities. In the event of a short-circuit, the molded case circuit breaker
substantially reduces the magnitude of the let-through currents, i.e. reduces the load
reaching downstream equipment (less thermal load, lower dynamic forces). The level of let-
through energy is also reduced to a considerable extent.

3VA molded case circuit breakers are designed with a current-limiting capability.
IEC EN 60947-2 (VDE 0660-101), section 2.3, page 12, defines current-limiting molded case
circuit breakers as follows:

"Circuit breaker that, within a specified range of current, prevents the let-through current from
reaching the prospective peak value and which limits the let-through energy (12t) to a value
less than the let-through energy of a half-cycle wave of the symmetrical prospective current.”

t" t
@ Unlimited current
@ Peak value of limited current
@ Limited current
iD Let-through current
ip Unlimited impulse short-circuit current
ta Break time

3VA molded case circuit breakers with IEC certificate
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2.3 Technical details

Double-rotary contact system

50

To achieve excellent current limiting, the 3VA molded case circuit breakers are equipped
with a rotary double-contact system that opens dynamically - on its own - above the specified
disengaging currents, on the principle of magnetic repulsion, before the expected peak value
of the short-circuit current is reached. These limits have been coordinated and optimized to
suit the overall device characteristics. This substantially reduces the thermal and mechanical
loading on the molded case circuit breaker and the electrical installation.

@ Fixed contacts

@) Rotary contact system

@ Arc splitter chute

The switching pole cassettes are optimized for high breaking capacity, and their rotary
double-contact system design enables extremely good current limiting thanks to the build-up
of peak arc voltage generated at both contacts in the event of a short-circuit. This results in
significant limitation of the let-through energy It and the let-through current.

3VA molded case circuit breakers with a rated operational current I, > 630 A are equipped
with a single contact in order to optimize the mounting depth.

3VA molded case circuit breakers with IEC certificate
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2.3.6

Breaking capacity

The rated ultimate short-circuit breaking capacity lcu is the maximum value of the short-circuit
current which the protective device is capable of disconnecting in accordance with
regulations. Up to this value, the protective device is also allowed to be used in a network.

2.3 Technical details

The 3VA molded case circuit breakers are available with identical external dimensions but
various breaking capacity classes according to size and rated operational current range.

The tested tolerance range of the rated operational voltages is +5%.

Breaking capacity of the 3VA1 range

N

B s N s M N s M N s M H
220...240V KA | 25/25 | 36/36  55/55 | 25/25 | 36/36 | 55/55 | 36/36 | 55/55 | 85/85 | 36/36 | 55/55 | 85/85 A 100/100
380...415V kA | 16/16 | 25/25 | 36/36 | 5/5 | 6/6 | 6/6 | 25/25 | 36/36 | 55/55 | 25/25 36/36 55/55  70/70
440V KA 8/8 | 16/16 | 25125 16/16 | 25/25 | 38/36 | 55/40"
500V KA 5/5 | 515 | 78 715 | 715 | 1015 | 1015
690V KA 55 | 515 | 718 _ | | | 745 | 745 | 1015 | 1015
IT system v Up to 690 Up to 415 Up to 690
D) In 125 A, 160 A: lcu/ lcs = 36 kA / 36 KA

Molded case ci

Breaking ¢
AC

220..240V
380..415V
440V

500V

690 V

IT system

it breaker 3VA1

<EEEFEZ
2

M
85/85
55/ 56
36/ 36
15/10
10/5

3- and 4-pole

| H N | S | M | N S | M | N | S
100/ 100 [ 55/55 85/85 100/100 @ 200/ 200 55155 85/85 1007100 200/100
70/70 36 /36 55/55 70/ 70 110/110 36/36 55/ 55 70/ 70 110/110
36/36 | Onrequest Onrequest On request Onrequest | Onreguest Onrequest Onrequest On request
15/10 | Onrequest Onrequest On request On request | Onrequest On request On request On request
/5 | 7/ | 7/5 | 10/6 | 106 | T/S5 | 7/5 | 10/6 | 10/8

Up to 690

3VA molded case circuit breakers with IEC certificate
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Breaking capacity of the 3VA2 range

220..240V
380...415V
440V
500V
690V

IT system

85/85
55/55
55/55
36/36
2/2

<EF5EX%

H

[1107110 |

85/85

B85/85

55/55
2/2

c | 15 M | H | c | 13 M | H | c | L
150/150 | 200/200 | 85/85 | 110/110 150/150 200/200 | 85/85 | 110/110 150/150 200/200
1107110 | 150/150 | 55/55 85/85 | 110/110 | 150 /150 | 55/55 85/85 | 110/110 150/150
110/110 | 150/150 | 55/55 85/85 | 110/110 | 150/150 | 55/65 85/85 | 110/110 | 150/150
85/85 100/100| 36/36 55/55 85/85  100/100 | 36/36 55/ 55 85/85 100/100
2/2 24/18 | 25/25 25125  25/25  24/18 3/3 3/3 3/3 2418

Up to 690

IVA23 Ivaz4
3- and 4-pole 3- and 4-pole

M | H c L | M | H | c L M | H c

220... 240V kA 85/85 | 110/110 | 150/150 Onrequest| 85/85 | 110/110 | 150/150 Onrequest| 85/85 | 110/110 200/150
380... 415V KA 55/55 = 85/85 | 110/110 Onrequest| 55/55 | 85/85 | 110/110 Onrequest| 55/55 & 85/85  110/110
440V kA 551755 85785 110/110 Onrequest| 55/55 85785 110/ 110  Onrequest | On request  On request On request
500V KA 36/36 | 55/55 & B85/65 |Onrequest| 36/36 @ 55/55 | 85/85" Onrequest| 36/36 = 55/55 = 85/65
690 V KA 5/5 5/5 5/5 Onrequest| 6/6 6/6 | 6/6 | Onrequest| 25/19 | 35/19 | 35/19
IT system Vv Up to 690
N In 400/500 A and In 630 A: lcs = 65 kA
2.3.7 Infeed
The 3VA molded case circuit breakers can be supplied with power from above and below.
Line / infeed Load / outgoing feeder
2 4 6 2 4 6
Load / outgoing feeder Line / infeed
3VA molded case circuit breakers with IEC certificate
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2.4 Selectivity

24 Selectivity

Switching devices connected in series, e.g. molded case circuit breakers and fuses, work
together to ensure graded tripping of these switching devices. The closest, upstream
switching device before the location of the short-circuit must trip. The other switching devices
on the same current run do not trip. The purpose of selectivity is to minimize the effects of a
fault in terms of its duration and the area affected by the fault.

Selectivity is achieved when the circuit breakers are matched to each other by means of
selection, configuring and trip settings in such a way that, in the event of a fault, only the
breaker closest to the location of the fault trips.

Non-selective Selective

Al
K

{( Short-circuit location

Selective behavior

The selective behavior of molded case circuit breakers is mainly influenced by the following
factors:

® Tripping value settings of the trip unit

® Tripping and break times

® | et-through current values

® Modes of switching of the relevant circuit breakers
— Zero-current interrupter

— Current limiter
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The selective behavior of circuit breakers can be implemented technically by a variety of
selectivity concepts:

e Current selectivity

The selectivity can be calculated in the overload range by comparing the time/current
characteristics. In the short-circuit range, this comparison leads to values that are too low.
The reason for this is that the trip unit behaves differently in the case of short-circuit
currents compared with its long-term behavior, e.g. in the case of overload.

If the short-circuit currents differ sufficiently at the installation points of two molded case
circuit breakers, the instantaneous short-circuit releases can normally be set such that if a
short-circuit occurs behind the downstream circuit breaker, only this downstream breaker
trips.

If the short-circuit currents are approximately the same at the installation points of the
molded case circuit breakers, the grading of the tripping currents of the short-circuit
releases only enables selectivity up to a specific short-circuit current .

This current is referred to as the ultimate selectivity value Is.
® Time selectivity

Selectivity can be achieved by time selectivity up to the threshold values of the
instantaneous short-circuit releases. To achieve this, the upstream circuit breaker
requires delayed short-circuit releases, so that in the event of a fault, only the
downstream circuit breaker will disconnect the part of the electrical installation affected by
the fault from the supply.

Both the tripping delays and the tripping currents of the short-circuit releases are graded.
® Zone selective interlocking - ZSlI

Selective behavior is achieved by installing parallel control cables between the molded
case circuit breakers. The electronic trip units then use a fast signal link to determine
priorities in the tripping sequence.

Zone selective interlocking (ZSI) was developed by SIEMENS to prevent undesirably long
tripping times when several molded case circuit breakers are connected in series.

ZSI enables the tripping delay to be reduced to 50 ms for the circuit breaker upstream
from the location of the short circuit.

® Dynamic selectivity

This method is based on evaluation of the arc power which is generated in the arc chute
when the contacts open dynamically in response to a short circuit. During this process, a
smaller sized downstream molded case circuit breaker converts more energy in the arc
chute than the larger, upstream molded case circuit breaker. A selective trip unit
evaluates the energy conversion in both molded case circuit breakers. The downstream
molded case circuit breaker trips, while the contacts of the upstream circuit breaker close
again. Since both molded case circuit breakers perform a current limiting function, the
residual current limit imposed in practice is higher than the limiting action specified for the
individual molded case circuit breakers.
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Full selectivity

There is an increasing demand for full selectivity in order to safeguard continuity of service
by power distribution systems. A power system is said to be fully selective if only the
protective device located upstream of the fault location when viewed in the direction of
energy flow, i.e. from the infeed to the load, trips in the event of a fault.

Full selectivity always refers to the short-circuit current occurring at the installation point.

Partial selectivity

A system is said to be partially selective when selective tripping in response to a system fault
is not ensured up to the maximum ultimate short-circuit breaking capacity lcu of the switching
devices. Selectivity is then ensured only up to a certain Is current value (ultimate selectivity
value). If the calculated prospective short-circuit current at the installation point of the
downstream protective device is lower than the ultimate selectivity value specified for the
switchgear assembly, then it is still possible to describe the system as fully selective.

If the value determined by the short-circuit current calculation (e.g. according to

IEC / EN 60909, DIN VDE 0102) at the installation point of the downstream circuit breaker is
below the selectivity limit current listed in the respective table for the selected combination,
selectivity is guaranteed for all possible short circuits at the installation point.

If the calculated short-circuit current at the installation point is higher than the ultimate
selectivity value, selective tripping by the downstream circuit breaker is only assured up to
the value listed in the table. A judgment must be made as to whether the value can be
considered to be sufficient because the probability that the maximum short-circuit current will
occur is low, for example. Otherwise, a circuit breaker combination should be chosen whose
selectivity limit lies above the maximum short-circuit current.

Selectivity with 3VA2 molded case circuit breakers

The 3VA2 range is designed to deliver excellent selective tripping combined with optimum
current limiting and outstanding breaking capacity.

3VA2 molded case circuit breakers have been specifically designed to meet the following
requirements:

e System-wide, high selectivity with a rated operational current interval of 1 : 2.5 up to the
miniature circuit breaker (for molded case circuit breakers with ELISA trip units, even 1
: 1.6 to each other or to LV HRC fuses)

® Selectivity in combination with high current limiting and high breaking capacity
e (Cost-effective design / configuring of selective power distribution systems

These molded case circuit breaker requirements are achieved in engineering terms as
follows:

® Rotary double-contact system for highly dynamic opening response
® Coordinated electronic trip units

® Dynamic selectivity
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Depending on the molded case circuit breakers used, with a size/rated operational current
differential in a ratio of at least 1 : 2.5 and selection of suitable breaking capacity classes,
you can achieve selective tripping of the area of the installation directly affected by the fault
up to the maximum ultimate short-circuit breaking capacity.

You can find information on selectivity values for 3VA2 molded case circuit breakers on the
Internet under the link for 3VA documentation (http:/www.siemens.com/3VA-
Documentation).

Electronic trip units and fast trip units

As a protective device, the molded case circuit breaker is required to clear electrical faults in
the system. For this purpose, 3VA2 circuit breakers are equipped with intelligent electronic
trip units which can be combined with metering functions.

The tripping characteristic of the electronic trip units can be finely and flexibly adjusted. In
the event of short circuits, a fast trip unit also responds according to the arc power from the
arc chute. This selective trip unit ensures that major short circuits are cleared more quickly,
while at the same time ensuring that medium short circuits are interrupted selectively.
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25 Standards and guidelines

All the standards and guidelines with which 3VA molded case circuit breakers comply are
summarized in this chapter.

The topics discussed in this chapter are listed below:

e Compliance with standards

® Electromagnetic compatibility

® Ambient conditions

® Degrees of protection

251 Compliance with standards

The standards fulfilled by the 3VA molded case circuit breakers include:

IEC / EN 60947-1

IEC / EN 60947-2

IEC / EN 60947-2, Annexes B, H and M
IEC / EN 60947-3

IEC / EN 60947-6-1

25.2 Electromagnetic compatibility

The 3VA molded case circuit breakers meet the requirements of the following standards:

CISPR11, Class A and Class B
IEC / EN 60947-1, Annex S
IEC /EN 60947-2, Annexes B, F, Jand N

The 3VA molded case circuit breakers are adequately resistant to the following factors:

Electrostatic charge
Electrostatic discharge

Electromagnetic waves, e.g. from transmission systems, mobile phones, radio telephone
sets and radar systems

Overvoltage, e.g. caused by lightning

Voltage surges
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2.5.3 Certificates

You can find information on the available certification (CE, UL, CSA, FM, marine approvals)
on the Internet (http://support.automation.siemens.com/WW/view/en/54137334/134200).

In the Entry List you can use the certificate type (e.g. general product approval, explosion
protection, test certificates, shipbuilding) as a filter criterion.

254 Ambient conditions

Pollution degree

Operation of the 3VA1 and 3VA2 molded case circuit breakers is approved in accordance
with IEC / EN 60947-1 and IEC / EN 60664-1 for pollution degree 3.

Ambient temperature

3VA molded case circuit breakers are used at ambient temperatures from -25 °C to +70 °C.
Derating (reduction in rated operational current) is required at temperatures above +50 °C.
You will find more information on the applicable derating factors in chapter Derating and
temperature compensation (Page 628).

The permissible storage temperature in original Siemens packaging is between -40 °C
and +80 °C.

Special climatic requirements

3VA molded case circuit breakers can also be used under harsh conditions.

Harsh conditions of storage, transportation and stationary use

The molded case circuit breakers have been tested according to the relevant special test
procedures defined in IEC / EN 60947-1, Annex Q for Class E applications.

This class covers the areas MC3 + CC2 + SC1:
® Ambient temperature

e Humidity

® Vibration environment

® Shock environment

These ambient conditions can be referred to as "Open deck, damp and cold atmosphere
without salt spray” or "Difficult, non-marine conditions".
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The following standards-related criteria are complied with:
e |[EC/EN 60068-2-2 "Bd" and IEC / EN 60068-2-1 "Ab":
Temperature range: -25 °C ... +70 °C
e |EC/EN 60068-2-30 "Db"
Humid heat up to +55 °C and air humidity up to 95 %
e |[EC/EN 60068-2-6 "Fc"
Vibration test
e |[EC/EN 60068-2-27 "Ea"
Shock resistance test

Between the tests of compliance with the standards and at the end of the tests, the usability
of the devices is assured with the "Verification of operation characteristics".

Vibration resistance and shock resistance

3VA molded case circuit breakers are insensitive to vibrations and meet the requirements
relating to mechanical and electromechanical vibration strength according to IEC / EN 60068
and the specifications of the shipbuilding societies.

The circuit breakers resist impacts of up to 10 g and are tested to withstand without damage
their operating conditions with shock impact according to IEC / EN 60068-2 27 "Ea" with
150 m/s?/ 11 ms.

Installation altitudes

When 3VA1 and 3VA2 molded case circuit breakers are used at up to 2000 m above sea
level, the rated data will not change.

An installation altitude above 2000 m can lead to higher temperatures at the switching
devices. The lower density of air can significantly reduce heat dissipation,

making it necessary to decrease rated operational voltage, the rated uninterrupted current
and the short-circuit values.

Refer to the table below for the calculation factor for determining the key values:

Altitude
4000 m 5000 m 6000 m 7000 m 8000 m
13123 ft 16404 ft 19685 ft 22966 ft 26247 ft

Breaking capacity | /I 1.0 0.9 0.8 0.7 0.6 0.5 0.4
Operating voltage U, 1.0 0.9 0.8 0.7 0.6 0.5 04
Operating current | " 1.00 0.96 0.92 0.88 0.84 0.8 0.76
Setting current | 1.00 1.02 1.04 1.06 1.08 1.10 112

1 At maximum ambient temperature +50 °C
2 Thermal-magnetic trip units only
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255 Permissible mounting positions and mounting positions with accessories

The following table shows the possible variations on the mounting positions, as well as
mounting positions with accessories:

Ceiling Floor
mounting | mounting

Wall mounting

horizontal | horizontal

right left suspended | recumbent

Basic circuit breaker (with internal accessories) L . . L n =
On DIN rail (with internal accessories)
3VA2 molded case circuit breakers

Basic circuit breaker (with internal accessories) v L a u m L]
Connecting and interlocking T L] L e ]

Plug-in and draw-out technology = L " = ”

Motor operator without/with plug-in/draw-out a/m u/u u/n it ./ a/n
technology

Front mounted rotary operator without/with

plug-in/draw-out technology e i i . i "
Door mounted rotary operator without/with u/u a/n u/n ./ ./ uja

plug-in/draw-out technology
Side wall mounted rotary operator m L ] [ = @
Side mounted RCD basic type A

(RCD310, RCD510) 2 3 . 2 " -
Loadside mounted RCD basic type A

(RCD320, RCD520) " i . . " "
Loadside mounted RCD advanced type A

(RCD820) " " " " - "
Modular RCD type A and B (MRCD) = ] = = [ ] =

3-pole on 60 mm busbar system
(with internal accessories)
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2.5.6 Safety clearances

During a short-circuit interruption, high temperatures, ionized gases and high pressures
occur in and above the arcing chambers of the molded case circuit breaker. For this reason,
defined minimum clearances must be adhered to during installation between the molded
case circuit breakers and the mounting plates, conductor bars and other protection systems
placed in the immediate vicinity. This safety area was successfully confirmed with the help of
tests on test setups according to IEC 60947-2 (perforated grid cage).

Safety clearances are required to:

® allow pressure distribution

e prevent fire or damage caused by any diffused ionized gases
e prevent a flashover to grounded parts

® prevent arcing or short-circuit currents to live sections.

The following safety clearances apply to 3VA molded case circuit breakers with accessories
(e.g. phase barrier, long terminal cover, etc.):

B D=0mm_ E

A
- ) -
T O ]
= C =

(CANNNNNNN

RSN

A
-
(O E
A Minimum clearance between molded case circuit breaker and current paths (uninsulated and
grounded metal), see tables below
B Minimum clearance between molded case circuit breaker and side walls left / right (uninsulated
and grounded metal), see tables below
C Minimum clearance between two horizontally installed molded case circuit breakers, see tables
below;
applicable to fixed-mounted and plug-in versions (see chapter Plug-in and draw-out technology
(Page 272))
D Minimum clearance between molded case circuit breaker and panel door
E Minimum clearance between live parts of connection technology and grounded mounting plate:

- 3VA10 and 3VA11: 11 mm
- 3VA12, 3VA13 and 3VA14: 8 mm
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Minimum clearance for 3VA1 molded case circuit breakers:

Molded case circuit breakers
3VA10, 3VA11, 3VA12
Rated operational voltage

between
devices | 3VA10, 3VA11

100 A, 160 A

Clearances [mm]

to grounded plate

to insulating material
3VA10, 3VA11
100 A, 160 A

Molded case circuit breakers 3VA10/11/12 with/without residual current device
Clearances for 3VA10/11 and U <415V AC /U < 250 V DC

Clearances for 3VA11..-.ED1.and U <240 VAC/U <125V DC

Clearances for 3VA12and U <415V ACDC

without accessory

or with short terminal cover - 9 0
with short phase barriers (1st third) " 0 10
with long phase barriers # 0 0 10
With terminal cover long 0 35 10

Molded case circuit breakers 3VA10/11/12 with/without residual current device

50

35
0
35

10 35 10 50 10
10 10 35 10
10 0 10 0 10
10 35 10 35 10

Clearances for 3VA10/11 and 415 VAC <U <690 VAC /250 V DC < U <600V DC/ U > 415 V AC IT systems or infeed from below

Clearances for 3VA11..-ED1. and 240 VAC <U < 415V AC
Clearances for 3VA12 and 415 VAC <U <690V AC/415VDC<U <750V DC

without accessory Not ;
or with short terminal cover permitted i

: ; ; Not -

1)

with short phase barriers (1st third) permitied Not permitted

. : Sy
with shcu"t phase barriers (1st third) 0 35 10
+ Insulating plate

Not

: S :
with long phase barriers peritted Not permitted
with long phase barriers (1st third) " 0 0 10
+ Insulating plate
With terminal cover long 0 35 10

1)
2)
nectors offset

62

Not permitted Not permitted Not permitted
Not permitted Not permitted Not permitted
55 10 35 10 55 10
Not permitted Not permitted Not permitted
0 10 0 10 0 10
55 10 35 10 55 10

Can be used for connection technology: box terminal, screw terminal, internal wire connector and rear terminals
Can be used for connection technology: wire connector large, front bus connectors extended, and front bus con-
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Molded case circuit breakers Clearances [mm]
3VA13, 3VA14 between to grounded plate to insulating material
Rated operational voltage devices 9 : A2 3VA13 3VA14

Molded case circuit breakers 3VA13/14
Clearances for U < 500 V AC:

without accessory

or with short terminal cover g o0 At a0 40 44 ¥ e 8
with short phase barriers 0 10 0 20 5 0 5
with long phase barriers 2 0 0 10 0 20 0 5 0 5
with terminal cover long 0 30 5 30 5 25 5 25 5

Molded case circuit breakers 3VA13/14
Clearances for 500 V AC < U <690 V AC and U < 600 V DC:

::tai:tsaho::st:?gnal — pe:::la g Not permitted Not permitted Not permitted Not permitted
with short phase barriers per:(:ttte d Not permitted Not permitted Not permitted Not permitted
with short phase barriers + insulating plate " 0 35 20 35 20 20 5 20 5
with long phase barriers 2 pe;oi:le d Not permitted Not permitted Not permitted Not permitted
with long phase barriers + insulating plate " 0 0 20 0 20 0 5 0 5
with terminal cover long 0 35 10 35 10 20 5 20 5

D) Can be used for connection technology: box terminal, screw terminal, internal wire connector and rear terminals

2) Can be used for connection technology: wire connector large, front bus connectors extended, and front bus con-
nectors offset
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Minimum clearance for 3VA2 molded case circuit breakers:

3VAZ molded case circuit breakers Distances [mm]

Rated operational voltage to grounded plate to insulating material
3VA20 3VA20

3VA21 3VA21

3VA22 3VA22

100 A 100 A

160 A 160 A

250 A 250 A

3VA2 molded case circuit breaker with / without residual current device

0
1]
L2
>
i)
©
T
)
(1))
2
=
©
a

U <500V AC
I O 4 5 5 10 5 20 30 5 40 5 40 5
with short phase barriers " 0 5 0 10 0 20 5 0 5 0 5
with long phase barriers 0 0 5 0 10 0 20 0 5 0 5 0 5
with long terminal cover 0 25 5 30 b 30 5 25 5 25 5 25 5
3VA2 molded case circuit breaker with / without residual current device
500VAC<U=<690VAC
with short phase barriers + insulating plate 0 35 20 35 20 35 20 20 5 20 5 20
with long phase barriers + insulating plate 0 0 20 0 20 0 20 0 5 0 5 0 5
with long terminal cover 0 3 10 35 10 35 10 20 5 20 5 20 5

D) Can be used for connection technology: box terminal, screw terminal, internal wire connector and rear terminals

2 Can be used for connection technology: wire connector large, front bus connectors extended, and front bus con-
nectors offset

3) Does not apply to breaking capacity class L

3VA25 molded case circuit breakers Distances [mm]
Rated operational voltage

3VAZ25 molded case circuit breaker U < 415V

with short terminal cover 0 50 15
3VA25 molded case circuit breaker 415V < U <1000 V

with short terminal cover 0 75 15

Note

In addition to the clearances stated above, any insulation measures that might be required
must also be considered, see chapter Insulating measures (Page 246).

If the molded case circuit breaker is installed in a system whose connection type and
operational voltage does not correspond to the specified insulation measures, a type test is
required.
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It must be ensured that the cable or busbar connector does not reduce the air insulation
clearance.

Accessory components can increase the width or height of the molded case circuit breaker.
In this case the minimum clearances apply from the corresponding sides of the overall
molded case circuit breaker/accessory combination.

NOTICE

Damage to the molded case circuit breaker and the system

Depending on the application, larger minimum clearances may be necessary.

Please observe the specifications regarding air and creepage distances in the applicable
overriding guidelines (e.g. IEC 61439).

Safety clearances between molded case circuit breakers

No minimum clearance needs to be observed between the molded case circuit breakers on
the longitudinal sides (see table above).

The following safety clearances apply to molded case circuit breakers installed directly on
top of each other (for operation in the same network or at the same operational voltage):

Front Front Front Rear Rear
connection with connection with connection with connection with connection for
cable, direct compression lug flat bar plug-in socket or 690 V
front bus connector applications
[0 TE—@

@ @ |

See tables below for minimum clearance
Insulation of cable

Insulation of busbar

@O~

Insulation between the molded case circuit breakers
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Minimum clearance for 3VA1 molded case circuit breakers:

3VA1 molded case circuit breakers 3VA10 / 3VA11 3 3VA13 / 3VA14
100 A/ 160 A 400 A/ B30 A
x X
Rated operational voltage [mm] [mm]
U<690VAC
U <600V DC 150 150 150

Minimum clearance for 3VA2 molded case circuit breakers:

3VAZ molded case circuit breakers [3VA20 /[ 3VA21 | 3VA22 3VA24
100 A /160 A/ 250 A 630 A
X > X
Rated operational voltage [mm] [mm]
U<525V 80 100 100
525V <U<690V 150 200 100

Maximum clearance to first fixing point of cable or busbar

The figure and table show the recommended maximum clearance between molded case
circuit breakers and the first fixing point of the cable or busbar.

)

@ Fixing of cable
@ Fixing of busbar

Recommended maximum clearance for 3VA1 molded case circuit breakers:

The values for the 3VA1 molded case circuit breakers are available from Siemens on
request.
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Recommended maximum clearance for 3VA2 molded case circuit breakers:

3VAZ2 molded case circuit Maximum clearances to first fixing point (recommended)
breakers Cable Busbar
A
Conductor cross-section [mm]
30 kA: 150
2
=/ 85 kA /150 kA: 50 + cable duct 269 250
16 mm? < 70 mm? 100 250 250
70 mm? < 240 mm? 150 250 250
25.7 Arcing spaces

Adequate arcing spaces must be taken into account during planning and installation of the
molded case circuit breakers.

In particular, the following must be observed:
e Ventilation openings must be kept free.

® |onized gases must not be routed in the direction of connecting terminals or non-insulated
busbars.

® Arcing spaces must not be blocked by busbars installed too close to one another or by
other objects.

246

The 3VA molded case circuit breakers up to size 630 A have a rotary double-contact system
and therefore blow out upwards and downwards. The upper blowout openings (at

terminals 1, 3, 5) are located above the connections and the lower blowout openings (at
terminals 2, 4, 6) are located below them.

The 3VA molded case circuit breakers in size 1000 A (3VA25) only blow upwards, i.e. in the
direction of terminals 1, 3, 5, as they have a single-contact system.
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2.5.8 Degrees of protection

3VA molded case circuit breakers comply with the following degrees of protection as defined
by IEC 60529 and IEC 60947-1, Annex C:

Accessories cover Terminal cover
Without With Without With

Front panel without termination area @ - IP4x
Front panel termination area @ 1P2x 1P4x
Infeed/load ends [©) IP3x IP4x

Degree of protection IP30 is achieved when a 3VA molded case circuit breaker is installed in
a switchboard with a door cutout including cover frame (see below).

v

N

Y

Handle and trip unit are freely accessible, the panel door closes flush with the molded case
circuit breaker.

The units can be upgraded to comply with higher degrees of protection up to IP65 by
installation of the following components:

e Door mounted rotary operator

® Side wall mounted rotary operator

259 Environmental protection

The 3VA1 and 3VA2 molded case circuit breakers meet the specifications of the European
Environment Guideline 2011 / 65 / EU RoHS directive (Restriction of the use of certain
hazardous substances in electrical and electronic equipment). The development and
production processes have been devised to have the lowest possible environmental impact.
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2.6 Protection system

This chapter contains an overview of the protection system of 3VA molded case circuit
breakers.

The topics discussed in this chapter are listed below:
e Description of functions

® Overload protection (L)

® Short-time delayed short-circuit protection (S)

® |nstantaneous short-circuit protection (1)

® Ground-fault protection (G)

® Neutral conductor protection (N)

® 7SI -Zone Selective Interlocking

e (Guide to setting the tripping characteristic
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2.6.1 Description of functions

The protection function performed by the molded case circuit breaker in the power
distribution network is defined by the choice of trip unit. There are two different types of trip
unit, i.e. thermal-magnetic (TMTU) and electronic (ETU):

Protection

Thermal-magnetic Electronic
TM 2-series ETU 3-series

SEET I

Trip unit
(NGENeGIClela M TM210, TM220, TM240 ETU320, ETU330, ETU340 ELISA, ETU350
Starter protection: Y kEOLY ETU310M
Motor protection: ETU350M
Integrierte Funktionen
L2
Parameterizing Setting and reading the parameters Setting and reading the parameters
in A inAands
WACT Indicating the ETU status
Status display N via LEDs

Interface for test devices
Interface

Metering function
Optional expansions

EFB300 external function
box for connecting to the
ETU

TD300/TD500 test device

3VA molded case circuit breakers with IEC certificate
70 Manual, 03/2019, A5E03603177010-03



Description

2.6 Protection system

Protection Electronic with display Electronic with display and metering function
. ETU 5-series ETU 8-series

(NGEReIICTeile il ETUS50, ETUS60 ETU850, ETU8E0
Starter protection:
Motor protection: ESSEEY

Integrated functions

ETUB60M

Parameterizing - Setting and reading the parameters - Setting and reading the parameters
via display and communication via display and communication
- Fine setting of the parameters - Fine setting of the parameters
- Reading the measured values - Reading the measured values

Indicating the ETU status Indicating the ETU status
Status d|3p|ay - .- via LEDs via LEDs
Interface for test devices Interface for test devices

Interface

Metering function
Optional expansions

24 V module for continuous power
supply (also without primary current
through the molded case circuit breaker)

24 \V module for continuous power
supply (also without primary current
through the molded case circuit breaker)

EFB300 external function box for
connecting to the ETU

EFB300 external function box for
connecting to the ETU

COMO060 communication module COMO060 communication module

COMB00/COM100 breaker data server COMB800/COM100 breaker data server

Interface to Interface to

- PROFIBUS - PROFIBUS

- PROFINET - - PROFINET

- Modbus RTU - Modbus RTU

- Ethernet (Modbus TCP) - Ethernet (Modbus TCP)

DSP800 external display for installing
in the cubicle door

DSP800 external display for installing
in the cubicle door

TD300/TD500 test device TD300/TD500 test device
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2.6.2

72

Characteristic curves

To design a low-voltage switchboard in accordance with the valid rules, the system planner
needs to dimension the protection settings of the molded case circuit breakers.

The settings selected for the trip unit of a molded case circuit breaker depend on the type of
equipment to be protected, e.g. switchboard and applications.

Tripping characteristics up to a tripping time of > 1 ms are represented graphically. In order
to ease the coordination of different protection devices, the current is specified as a multiple
of the current setting value and the time is specified in seconds.

Tripping characteristics for thermal-magnetic trip units

Characteristics are displayed graphically in the double-log coordinate system (cf.

IEC 60947-2, paragraph 4.7.4 and IEC 60269-1). The ratio of current to time is 2: 1.
Tripping characteristics for electronic trip units

Characteristics are displayed graphically in the double-log coordinate system (cf.
IEC 60269-1). The ratio of current to time is 1: 1.

Low-voltage circuit breaker with
TMTU ETU

=
©

T
0 s I
m m®
A .
a L

(D Response threshold of the long-time delayed ® Delay of the short-time delayed protection
protection, thermal

@ Response threshold of the long-time delayed @ Response threshold of the instantaneous
protection protection

® Delay of the long-time delayed protection L  Overload range

® Response threshold of the short-time delayed S Short-time delayed short-circuit current
protection range

@ 12t characteristic ON/OFF of the short-time | Instantaneous short-circuit current range

delayed protection
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2.6.3 Guide to setting the tripping characteristic

Supplementary conditions

The settings selected for the trip unit of a molded case circuit breaker depend on the
technical environment (e.g. switchboard and applications) and the type of equipment to be
protected. The task of calculating and dimensioning the protection settings in accordance
with the valid rules is the responsibility of the system planner.

SIMARIS design

The Siemens SIMARIS design software tool is a fast, simple and reliable tool for calculating
and dimensioning networks in accordance with the valid rules:

" SIMARIS design professional - Demo_SD7prof.sd* [_]
File Edit Dimensioning WView Energy effidency Tools Help CCS

DCedE X 20 E
Project definition Network design Project output
SIEMENS (=== (G &

wen= |l 2 (]2 @ B » &N 72 H @00k EEE (@] |

]
System infee: %] =

TN-S Un =400 V Pl
Selectivity

(CB1.1A.1.12 | Lower Swikch|

1/ ][] ] el

'_.-
I

1 Thmin =3,413 &N 111

10

=]
g
g

jon b

e
g? m
1({3x1x150/150/70)

1sd[A] tsd [s]

e =

Ii [A]

ElE =

<

For further information about SIMARIS design, please visit:

(http://www.siemens.com/simaris)
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Basic rules for setting different trip parameters

Parameter | Buttons

Effect on

characteristic

curve

Brief description

Cause

Example

L
tr
Isd
S
tsd
| I
N I
G I+t

Setting the parameters for electronic trip units of the ETU 5-series and 8-series

Zeit ()

Zeit (1)

Zeit ().

Zeit (1)

Zeit (1)

Zeit (t)

Zeit ()

Strom (1)

Strom (1)

Strom (f)

Strom (1)

Strom (1)

Operating current of
overload protection:
ETU 1| =04.. 1xl
TMTU | =07 ... 1x1,
Absolute values in A

Delay time (or time-lag
class) in the overload
range. The set time is the
tripping time at 6 x |,

Operating current of the
short-time delayed short-
circuit protection

Delay time of the short-
time delayed short-circuit
protection

Operating current of the
instantaneous short-circuit
protection

Operating current of
the neutral conductor
protection function

Operating current of the
ground-fault protection
function and delay time to
tripping

Optimization of the overload
range by setting to the
operational current of the
circuit to be protected

Improved selectivity in
the overload range in
switchboards with several
grade levels

Limitation of the short-circuit
range in which the current
has to be interrupted more
quickly but possibly with a
slight time delay

Improved selectivity in
the overload range in
switchboards with
several grade levels

Limitation of the short-
circuit range in which the
impermissibly high current
has to be interrupted as
quickly as possible

Protection of the neutral
conductor for overcurrent
and short-circuit

Line protection

ETUs 5-series and ETUs 8-series are equipped with an LCD.

Overload range from 300 A

The tripping time

t =10s appliesto 6 x |,
in this case

6 x 300 A= 1800 A

Atl =300Aandl_
= 5: Tripping at 1500 A
following delay t_,

t,=0.15s:

Tripping after 0.15 s for
current values between |_,
and |,

At | = 2000 A:
instantaneous tripping at
currents > 2000 A

Atl,=ON,I,=05x] and

1. =300 A, overload from
150 A following characteristic
curve with t, instantaneous
tripping at 2000 A

At ground-fault currents
from |, =50 A:

Tripping after time
t,=0.1s

Parameter settings can be adjusted via this LCD, values are input by means of buttons. The
powerconfig software can also be used to input parameter settings. The TD500 test device

and the COM800/COM100 breaker data server combined with the COM060 communication
module can be used as the software interface.
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264 Overload protection (L)
The ID letter for overload protection is L (stands for "Long-time delay").

The trip unit is inverse-time delayed and exhibits the following characteristics depending on
the trip unit type:

® Bimetal characteristic with thermal-magnetic trip units
® |2t characteristic with electronic trip units
The letters I refer to the current setting value, and t: to the associated time delay.

The time delay with the device-specific reference point defines the current-dependent curve
shape of the setpoint characteristic. With 3VA molded case circuit breakers, this trip unit
reference point corresponds to 6 times the current setting value I.. The following
mathematical equation determines the remaining curve of the setpoint characteristic:

It = constant

Thermal memory

The electronic trip units feature a thermal memory function that can be deactivated on some
electronic overload releases.

Thermal memory activated (ON)

If the thermal memory is activated, the previous thermal history is taken into account. After
tripping, the thermal memories of the phases are set to a value corresponding to 85% of the
thermal equivalent of the warmest phase. This setting allows reclosure of the contacts of the
molded case circuit breaker. This is followed by a cool-down period according to an
exponential function with a time constant Tau (1).

100%

Thermal memory deactivated (OFF)

It is the responsibility of the commissioning engineer/operator to provide additional thermal
overload protection for the lower-level power distribution system while the thermal memory is
deactivated.
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2.6.5

2.6.6

2.6.7
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Short-time delayed short-circuit protection (S)

The ID letter for short-time delayed short-circuit protection is "S" (stands for "Short-time
delay"). The S function of the trip unit can be used to implement time-selective short-circuit
tripping in low-voltage networks in which multiple molded case circuit breakers are installed
in series.

The short-time delayed short-circuit protection function protects phases L1 to L3 and the
neutral conductor. The protection function responds if the current in at least one phase
exceeds the set tripping current Isq for the set delay period tsd.

The S release has a characteristic curve with current-dependent characteristic I2t, i.e. the
delay time is dependent on the energy content of the short-circuit current present. The ETUs
5-series and ETUs 8-series can be optionally switched over to a current-independent tripping
characteristic. In this case, a fixed delay time tsq applies.

Instantaneous short-circuit protection (1)

The ID letter for instantaneous short-circuit protection is "I" (stands for "Instantaneous").

This short-circuit protection function protects phases L1 to L3. The instantaneous short-
circuit protection function responds if the instantaneous value equal to the rms of the current
in at least one phase exceeds the instantaneous tripping current ..

Ground-fault protection (G)

The ID letter for ground-fault protection is "G" (stands for "ground fault").

The G release detects residual currents between phases and grounded, electrically
conductive parts. The ground-fault protection function responds if the ground fault current
exceeds the set tripping current I for the set delay period tg.

Ground-fault protection can be implemented either as a current-independent or a current-
dependent function (I2t).

On 4-pole molded case circuit breakers and 3-pole molded case circuit breakers with
external current transformer for the N conductor, the G release calculates the vector sum of
the currents of the three phases and the neutral conductor. On 3-pole molded case circuit
breakers, the vector sum is calculated without the neutral conductor. The G release trips the
circuit breaker, or an alarm is issued via the communication system if the rms value of this
vector sum exceeds the set response threshold Ig for the set delay time .
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Ground-fault detection in balanced systems

The three phase currents are evaluated using vectorial summation current.

3VA trip unit variants

® ETUs 3-series: ETU330 (LIG)
® ETUs 5-series: ETU560 (LSIG)
® ETUs 8-series: ETU860 (LSIG)

3-pole molded case circuit breaker in balanced systems:

L1
3VA s
(3-pole) L3

Jf PE

Ground-fault detection in unbalanced systems

The neutral conductor current is measured directly and in the case of 3-pole molded case
circuit breakers only for the ground-fault protection, but in the case of 4-pole circuit breakers
the neutral conductor current is also evaluated for the neutral conductor protection.

The trip unit calculates the ground-fault current using the three phase currents and the
neutral conductor current for the vectorial summation.

3-pole molded case circuit breaker in unbalanced systems, 3-pole 3VA with external N
transformer:

L1
3VA s
(3-pole) L3
o N
PEN

3VA trip unit variants, 3-pole 3VA2 with external N transformer
® ETUs 5-series: ETU560 (LSIG)
® ETUs 8-series: ETU860 (LSIG)
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For 4-pole molded case circuit breakers, the fourth current transformer is internally installed
for the neutral conductor.

4-pole molded case circuit breaker in unbalanced systems:

L1
3VA s
(4-pole) L3
N
PEN

3VA ftrip unit variants, 4-pole 3VA2
® ETUs 3-series: ETU330 (LIG)

® ETUs 5-series: ETU560 (LSIG)
® ETUs 8-series: ETU860 (LSIG)

3VA molded case circuit breakers with IEC certificate
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2.6.8 Neutral conductor protection (N)
The ID letter for neutral conductor protection is "N".

The neutral conductor protection system protects the neutral conductor against overloads
and short circuits.

The letters In refer to the current setting value; the associated setting time is identical to tr.

Note

A neutral conductor with full cross sectional area (distributed neutral conductor of the same
size as the phases) is normally protected by the phase protection system and does not
require separate protection.

Neutral conductor protection

Neutral conductor protection must be implemented in accordance with the standards valid in
the country of installation. Possible reasons for implementing neutral conductor overload
protection are:

® The neutral conductor has a smaller cross section than the phase conductors.
® Harmonic levels in the installation are expected to be higher than normal.

® A large number of loads, or predominantly single-phase loads, will be connected.

Neutral conductor protection and 3VA1 molded case circuit breakers
The following 3VA1 molded case circuit breakers have neutral conductor protection:
® All 4-pole versions of 3VA11, 3VA12, 3VA13, 3VA14 (TM210, TM220, TM240)

All of these molded case circuit breakers are available in versions without or with
100% neutral conductor protection. A version with 50% neutral conductor protection is
available in addition for rated operational currents greater than 100 A.

3VA1 Tl tint Neutral conductor protection
Size P 0% 50% | 100 %

3VA10 TM210 .
TM210 E . .
3VA11 TM220 B . .
TM240 " . =
3VA12 TM240 . . .
3VA13 TM240 E = .
3VA14 TM240 B . E
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Neutral conductor protection and 3VA2 molded case circuit breakers

The following versions of 3VA2 molded case circuit breaker have neutral conductor protection:
® All 3-pole versions with external current transformer for N conductor

® All 4-pole versions

The tripping systems of the 5-series and 8-series ETUs enable overdimensioning of the
neutral conductor protection up to 160% of I». This might be necessary to provide protection
against third-order harmonics and multiples thereof.

3VA2 Options Neutral conductor
protection 3 -series 5 -series 8 -series

3-pole molded case  3-pole,

circuit breaker 3 phases monitored hione
3-pole,
i ded 3 phases monitored None i .
L THORION O Protection for user-
circuit breaker with  3-pole, difinad cross scotion:of = -
external transformer 3 phases monitored + N (20%" ... 100% 1)) Rt acndictor
for neutral conductor .
3-pole, Oversized neutral i i
3 phases monitored + N (100% ... 160% 1)  conductor
4-pole,
3 phases monitored Mong " o =
g-pﬁfées monitored + N (50% ?) E::Stzc;g:;i;?"r :;ar[!remral -
P f conductor
4-pole molded case  4-pole, Prot:ectlon for full cross
Sl i 2 section of neutral A
circuit breaker 3 phases monitored + N (100% 1)
P conductor
Protection for user-
“nprcle, defined cross section of L »
3 phases monitored + N (20%" ... 100% 1)
»" neutral conductor
4-pole, Oversized neutral = i
3 phases monitored + N (100% ... 160% | )  conductor 3 3

2)

3)
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Neutral conductor protection

At rated operational currents In <63 A: INn=40 % ... 100 % In
Applies to In > 63 A

Dependent on circuit breaker size and rated operational current

Parameters of the neutral conductor protection function

® Tripping current In:
Adjustable as a proportion of the current setting (I) for overload protection

® Tripping delay:
Corresponds to the delay setting (tr) for overload protection

® Tripping current of the short-time delayed short-circuit protection:
Corresponds to the short-time delayed short-circuit protection (Isq)

® Tripping delay:

Corresponds to the delay setting for short-time delayed short-circuit protection (tsq)
® |nstantaneous short-circuit protection:

Corresponds to the tripping current (li) for instantaneous short-circuit protection

You will find information about setting options in chapter Line protection applications of 3VA
molded case circuit breakers (Page 110).
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Example of a neutral conductor protection characteristic

©) Response threshold of the neutral conductor protection
@) Response threshold of the long-time delayed protection

Adjustment of neutral conductor protection settings
The tripping current In can be adjusted:
e for ETU 3-series via rotary selector switches
e for ETUs 5-series and 8-series
— via the buttons on the ETU display

— via a PC using powerconfig
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2.6.9 Zone selective interlocking (ZSI)

Microprocessor-controlled, zone selective interlocking (ZSI) has been developed in order to
control the total breaking time in low-voltage networks with multiple molded case circuit
breakers connected in series.

Regardless of the number of series-connected molded case circuit breakers, all short circuits
in the network can be cleared within a maximum time period of 50 ms.

Note
Backward compatibility

The ZSI function of the 3VA molded case circuit breakers is compatible with the ZSI function
of the Siemens 3WL air circuit breakers.

3VA molded case circuit breakers with IEC certificate
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2.6 Protection system

The diagram below illustrates the operating principle of zone selective interlocking:

t,,=50 ms

Q:l;? t,= 300 ms
Q21 &

e e e e 1
| B )
I F4
=l Q22
A |t,,= 200 ms 6 k t,=200 ms
E [t,=50ms E t,5,= 50 ms
==
I |
I |
31 ]
@ Alt,=100ms :
E |t,,=50ms F3 |
b
|
[=———— = — - L —¢
| I
Q32 l Q33 % '
A |t=10ms [ A [t,, =100 ms
E t,.,= 50 ms E t,,=50 ms
gg
--- Communication cable ti "Virtual" tripping time of | protection

A Output, transmits the blocking signal tsp  Delay tim
E Input, receives the blocking signal tzsi  Delay tim

e setting of S protection
e of all molded case circuit breakers

which detect the short circuit but do not receive
a blocking signal when ZSl is activated

The ZSI function acts on the S and G ranges of the tripping characteristic. Currents within
the | range (instantaneous short circuit) continue to cause instantaneous tripping.
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Fault 1

If the short-circuit current is sufficiently large, the trip units of molded case circuit breakers
Q41, Q33, Q22 and Q11 are activated. Since Q41 clears the fault within ti = 10 ms, none of
the other molded case circuit breakers trips even though Q41 has no ZSl and cannot
therefore transmit a blocking signal to Q33.

Fault 2

If the short-circuit current is sufficiently large, the trip units of molded case circuit breakers
Q32, Q22 and Q11 are activated. As a result of the ZSI function, Q32 temporarily blocks Q22
which in turn temporarily blocks Q11. Depending on the magnitude of the short-circuit
current, the fault is cleared either within ti= 10 ms or tzsi = 50 ms.

Fault 3

Q22 signals short-circuit protection to Q11 with the result that only Q22 trips when delay time
tzsi = 50 ms expires. Without the ZSI function, the fault would not be cleared until ts¢ = 200 ms
had expired.

Fault 4

The short circuit is detected only by Q11. Since Q11 does not receive a blocking signal from
the downstream molded case circuit breakers, it trips after tzsi = 50 ms. Without the ZSI
function, Q11 would not trip until tss = 300 ms had expired.

It is especially important to minimize breaking times when short circuits involving very high
short-circuit currents occur.
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2.7 Thermal-magnetic trip unit

A thermal-magnetic trip unit consists of a thermal trip unit for protecting against overload,
and a magnetic trip unit for protecting against short circuits. Both trip units are series-
connected.

271 Thermal trip unit (L)

The thermal trip unit consists of a temperature-dependent bimetal that heats up as a result of
the flow of current. This means the trip unit is current-dependent. The temperature rise in the
bimetal strip depends not only on the current magnitude, but also on the ambient
temperature of the molded case circuit breaker. All current values specified for thermal-
magnetic trip units of 3VA circuit breakers refer to an ambient temperature of +50 °C.

2.7.2 Magnetic trip unit with short-circuit protection (1)

The magnetic trip unit with short-circuit protection comprises a yoke mounting through which
a current path runs, and a flap armature that is kept at a distance from the yoke mounting by
a tension spring.

If a short-circuit current flows along the current path, the magnetic field thus generated
causes the flap armature to be moved towards the yoke mounting against the opposite force
of the tension spring. The tripping time is almost current-independent and instantaneous.
The flap armature releases the breaker mechanism and thus opens the switching contacts.
Immediately after tripping, the flap armature is moved back to its starting position by the
restoring force of the tension spring.
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2.7.3
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Application cases and trip unit types

The table below illustrates the applications for which different types of thermal-magnetic trip
units can be used:

Protection TM210 TM220 TM240
FTFM ATFM ATAM
n | ] n

Line protection

Version available with

1-pole and 2-pole breakers -

3-pole breaker - . -
4-pole breaker - = -
|, adjustable i .
|, adjustable -
|, fixed n

I, fixed = -

|N1l [ ] [ ] |

1 For 4-pole molded case circuit breakers only, available without protection, 50% (> I 100 A) and

100%
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2.8 Electronic trip unit

An electronic trip unit is based on the following concepts:

e Complete measurement of the current in the phases L1, L2 and L3, with N and currents
to ground optional

® Rogowski coll
— Very precise measurement of the current
— Better ground-fault protection because the vectorial sum is more exact

e Evaluation of the current measurement values and constant comparison with the tripping
limits

® Tripping by means of a maglatch

By

I

<

&

@  Electronic trip unit (ETU)
@ Maglatch
@ Current sensor
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ETU protection against overtemperature

88

The ETUs are equipped with a temperature sensor for their own protection. This effectively
protects the electronic components of the ETU against irreparable damage.

This protection takes effect in two stages:

® The first stage is an alarm which is indicated by LEDs directly on the ETU. This alarm is
activated when the temperature reaches 90% of the maximum permissible temperature. It
is automatically reset when the temperature falls below the activation limit.
With 5-series and 8-series ETUSs, this alarm can also be transmitted to a higher-level
control system via the communication system.

® The second stage immediately opens the 3VA2 molded case circuit breaker when the
maximum permissible temperature is exceeded in the ETU.
The molded case circuit breaker cannot be switched back on until the temperature falls
below approx. 95% of the maximum permissible temperature.

The temperature values of this temperature sensor do not allow any conclusions to be drawn
about the temperature changes of other components within the circuit breaker, e.g. the
circuits.

Note

The customer may perform insulation tests on the main circuits and the neutral conductor
with test voltages up to 4 kV DC and surge voltages up to 14.5 kV.
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2.8.1 Connections

The connections on the ETU are illustrated in the diagram below:

ETU 3-series ETU 5-series and 8-series

Interface for an external current transformer for N conductor
Interface for connection of an EFB300 external function box
Interface for connection of an RCD820 residual current device
Connection for test devices TD300 and TD500

®EEO
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2.8.2 Protection functions

Protection ETU320 ETU330 ETU340 ETU350
LI LIG ELISA LS|
Ed L] L] ]

Line protection

Generator protection L] ® ] ]

Version available with

3-pole without external neutral conductor transformer 3 | ] [ ]
3-pole with external neutral conductor transformer
4-pole with protected neutral conductor o L] w w

Available protection parameters

. E © ] L]
tat6xl u " L
Characteristic in L range: I’t, i = 3 =
Thermal image o a o a
Thermal image can be switched on/off

b n
t,at8xl u
Characteristic in S range: I%t,, -
Characteristic in S range: selectable It / t_,

I, L] [ L]
i @ [ @ [ ]
I° "

tat2xl B

Characteristic in G range: It,

Characteristic in G range: selectable Izt9 Y

Ground-fault alarm function

ZS| n [ | n ]

1)

Features and options

Setting by rotary switch 4 = o ]
Setting by ETU display

Data shown on ETU display

Metering function

Communication option

Front interface L] » o m

Available in a version with external current transformer for N conductor or 4-pole breaker

3VA molded case circuit breakers with IEC certificate
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Protection ETUS50 ETUS560 ETU850 ETU860
LS| LSIG LSl LSIG
Line protection o -] o ]

Generator protection L] ® ] L]

Version available with

3-pole without external neutral conductor transformer

3-pole with external neutral conductor transformer it = L] |
4-pole with protected neutral conductor ] L] B [ ]
I, & = ] ]
tat6xl u & Ll .
Characteristic in L range: I’t, L] ] 3 ®
Thermal image L] ] L] "

Thermal image can be switched on/off L B m [
b = ® a n
tyat8xl n L] L] L]
Characteristic in S range: It L o 8 5
Characteristic in S range: selectable It / t,, = = " L
I, = ] ] a
i @ [ @ ]
I° 2] ]
tu at2x ],, ] ]
Characteristic in G range: It, a =
Characteristic in G range: selectable Izt9 Y ] [ ]
Ground-fault alarm function B L
S]] L] m (] =

Features and options

Setting by rotary switch

Setting by ETU display = @ El o
Data shown on ETU display L] B E u
Metering function ] ]
Communication option o ® - [
Front interface L] B o =

N Available in a version with external current transformer for N conductor or 4-pole breaker
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Protection ETU310M ETU350M ETU550M ETU860M
I LSl LSl LSIG
]

Starter protection
Motor protection

Version available with

3-pole without external neutral conductor transformer

Available protection parameters

]r

tat7.2xl

Tripclass T,

Protection against phase unbalance

Protection against phase unbalance: can be switched on/off
Unbalance ratio adjustable 5 ... 50%

Thermal memory

]sd

t,at8 x| (fixedt =0.03s)

Characteristic in S range: I’t_,

]i
|, adjustable

Ill

tat2xl,

Characteristic in G range: It,
Characteristic in G range: selectable It /1,
Idle running protection

Blocking protection

Ground-fault alarm function

ZSlI

Features and options

Setting by rotary switch
Setting by ETU display
Data shown on ETU display
Metering function
Communication option
Front interface
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2.8.3 Operator controls

The following figure shows the available ETU types of the 3VA2 molded case circuit
breakers. You can decide which ETU to select according to the area of application.

ETU 3-series ETU 5-series and 8-series

ETU350 LS
/A tis Iaxl t./s

@ Name of the ETU @ Front interface @ Pushbuttons
@ LED display @ Rotary selector switches @ LCD
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LED displays

The following table explains what the LED displays mean:

[J AcCT off Current flow in the main circuit less than 20% | , see activation limits.
R . ETUs 8-series:
E: AGTH [Elssning Missing external 24 V DC supply voltage for metering function.
M/
7;\/_ ACT On ETU ready for operation, current flow greater than 20% | , see activation limits.
[0 com off No communication to a COM800 via COMO060.
% COM Flashin Communication interrupted. The LED flashes if communication has already been
SN 9 established once.
v
;,;-:% COM On Active communication to the COM800 breaker data server.
\ g
“[J= ACT On
SN
I
i N Current flow between 90% and 105% | .
/’; I \‘\.
O ALz off
Ay
;g; ACT On
I
A
= \E AL1  On Current flow greater than 105% | .
[
Al
-Ll- AL2 O
/’; _| \\. n
Al
; ACT On
e : Overtemperature alarm (at 90% of maximum permissible ETU temperature)
A4 AL Fleshing  44'o04'AL2 flashing alternately.
ﬁ AL2 Flashing
{4~ ACT Flashing
34~ COM Flashin -
% 9 Internal fault in trip unit.
ﬂ ALY [Flashing All LEDs flash simultaneously with same frequency.
“JA* AL2  Flashing

3VA molded case circuit breakers with IEC certificate
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Activation limits for ETUs without an external supply

Rated current | [A] lcliirﬁ?;em?':;zf; Significance for ETU

0..60%I The ETU is not active.

25 >60% | ETU protection is active.
o Display (ACT LED or display) is activated.
0..40%1, The ETU is not active.
4
. > 40% | ETU protection is active.
n Display (ACT LED or display) is activated.
0..30% I, The ETU is not active.
&3 >30% | ETU protection is active.
o Display (ACT LED or display) is activated.
0..20% I, The ETU is not active.
e >20% | ETU protection is active.
1 Display (ACT LED or display) is activated.
ETUs of the 3-series

3-series electronic trip units are equipped with rotary selector switches. A description of the
operating principle of the rotary selector switches and operating instructions can be found in
chapter Guide to setting the tripping characteristic (Page 73).

Displays on 5-series and 8-series electronic trip units

5-series and 8-series electronic trip units are equipped with an LCD. The displayed values
are refreshed once per second.

Note

The backlighting of the LCD is only active with an external voltage supply (e.g. COMO060,
EFB300, 24 V module).

3VA molded case circuit breakers with IEC certificate
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2.8 Electronic trip unit

The following table explains what the symbols in the display mean:

If this symbol is activated, the indicated value is a measured value.

This symbol is shown when the first alarm threshold for this measured value
was exceeded.

This symbol is shown when the second alarm threshold for this measured value
was exceeded.

Display in parameter edit mode. The value can be changed with the
<UP> and <DOWN> arrow keys.

If TRIP is shown, the display indicates the information from the previous
tripping operation.

Name of the displayed value.

The following table explains what functions are performed by the buttons next to the display:

A
\ 4

OK

Goes back to the previous screen page.
Increases a parameter in parameter edit mode.

Goes to the next screen page.
Decreases a parameter in parameter edit mode.

Goes to parameter edit mode when a parameter is displayed.
Confirms a parameter in parameter edit mode.

Goes to the standard display.
Discards a parameter in parameter edit mode.

Displays on 5-series and 8-series electronic trip units

The basic structure comprises the following displays:

e Standard display
e Alarm display

® Measured value display

® Parameter display

If no selection is made within an adjustable time period, the standard display will appear.
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Description

Standard display
Shows the highest current in one

of the three phases.
After timeout or ESC

Alarm display

Up to five alarm displays are
available.

They are only displayed if an alarm is

active, otherwise, they are
skipped.

Measured value display

Depending on the ETU type,
the measured values available
are displayed.

Parameter display

Displays the available
parameters in succession.
Click (OK) in display
mode to change to

Edit mode.

Default

v [4]

2.8 Electronic trip unit

3VA molded case circuit breakers with IEC certificate
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Back to the standard display

v/
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A
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2.8 Electronic trip unit

Standard display

Alarm display

Active alarms are displayed consecutively in screens AV1 ... AV5. If no alarms are active,
these screens are concealed.

3VA molded case circuit breakers with IEC certificate
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2.8 Electronic trip unit

Measured value display

The table below explains the measured value display:

Instantaneous
MV 1 | " 1 ] "
! current |,
Instantaneous
Instantaneous
MV 3 | u i = =
- ’ current I3
Instantaneous
MV 4 k; current in neutral L 8 u &
conductor
Instantaneous
MV 5 Ig residual current o n
to ground
Instantaneous
Instantaneous
Instantaneous
Instantaneous
Instantaneous
MV 10 P active power L ]
(total)
Instantaneous
MV 11 Q reactive power L] L]
(total)
Instantaneous
MV 13 - W Active energy = [

3VA molded case circuit breakers with IEC certificate
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2.8 Electronic trip unit

Parameter display

The table below explains the parameter display:

Overload protection

PV 1 I, i hE @ L u &
Overload protection

PV 4 - ThM  Thermal image = L = Ll
Short-time delayed

PV5 - L short-circuit current " " " "
Short-time delayed

PV 6 = short-circuit current L] = 8 =
delay time
Characteristic curve in

PV 7 - Iz"a S range ) i . .
Zone Selective

PV 8a - ZSI S lnterlocking : i i ;
Zone Selective

PV 8b ZSIG Interlocking in the L o
event of a ground fault
Instantaneous short-

PV9 L circuit protection L] L] L] L]
current
Overload protection in

PV10 - ly the neutral conductor .1) .1} .11 .11
Ground-fault protection
Ground-fault protection
Characteristic curve for

2

PV13 - LY ground-fault protection E N

Ground fault alarm

3VA molded case circuit breakers with IEC certificate
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Description

2.8 Electronic trip unit

Setting and changing parameters

1. Use the arrow keys to navigate to the correct display.

2. Press the <OK> button.

- Edit mode is active. Activation is confirmed by display of "pencil" symbol.

3. Use the arrow keys to adjust the parameter setting.

4. Confirm the setting with the <OK> button, or cancel the operation with <ESC>.

- The setting is accepted with <OK>. The parameter display now appears.

"Tripped" display
After the ETU has initiated a trip, the "Tripped" display automatically appears:

This screen can be identified by the word "Trip" which is displayed in the top, right-hand
corner. The displayed current value shows the current at the moment of tripping.

Press <ESC> to exit the display.

The additional information contained in the "Tripped" display is explained in the table below:

TV2
TV3
TV4
TVS
TV6
TV12

ST

Inst

N

GF
Temp
RCD trip

3VA molded case circuit breakers with IEC certificate
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Trlpped by overload protection

Tripped by short-time delayed short-circuit protection A
Tripped by instantaneous short-circuit protection A, kA
Tripped by overload in the neutral conductor A
Tripped by ground-fault protection A
Tripped by overheating %
Tripped by residual current device RCD820 A
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2.8 Electronic trip unit

Diagnostics display

When a TD500 test device is connected, you can use it to initiate a test. The following
screen appears when a TD500 is connected. The bar flashes at a frequency of 0.5 Hz.

The bar travels from left to right while testing is in progress. The test ends with a trip.

284 Load acceptance and load shedding - load management

3VA molded case circuit breakers equipped with an ETU 3-series or higher series provide
two current thresholds for the purpose of implementing a local load management function.
Load shedding is the upper threshold, and load acceptance the lower threshold.

300 A
O
200 A
100 A- ® Nt
~ - o

@ Incoming alarm "load shedding" @ Parameter load acceptance 100 A
@) Outgoing alarm "load shedding" ®  Incoming alarm "load acceptance”
® Parameter load shedding 400 A @ Outgoing alarm "load acceptance”
@ Current in one phase
Note
No trip
Tripping is never initiated as a result of the current value crossing the upper or lower
thresholds.

3VA molded case circuit breakers with IEC certificate
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2.8 Electronic trip unit

If the current in one phase exceeds the parameter setting for "load shedding" for longer than
delay time tx, an incoming alarm "load shedding" is generated. Only when the current in all
three phases drops below this threshold is an outgoing alarm "load shedding" generated.

The incoming and outgoing alarms can be output via an optional EFB module and
transferred via the communication link.

The opposite applies for the load acceptance threshold. If the current in all three phases
drops below the parameter setting, an incoming alarm "load acceptance” is generated. If
only one of the three currents exceeds the parameter setting, an outgoing alarm "load
acceptance" is generated.

To prevent these alarms being generated by brief current peaks and troughs, they can be
delayed by the time tx from 1 s to 15 s.

powerconfig is used for parameterization.

2.8.5 Measuring with a Rogowski coil

The Rogowski coil is a toroidal coil without a ferromagnetic core. It is used as a component
in electronic measuring devices to measure alternating current.

Advantages of the current sensor:

® Each transformer can be optimized for its task and operating points
— Transformers for power generation
— Transformers for measurement

® Higher accuracy of current measurement and therefore higher accuracy for ground-fault
currents

A power measurement is made possible by the more exact and more linear measurement of
the current together with the integrated voltage tap in the molded case circuit breaker.

3VA molded case circuit breakers with IEC certificate
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2.8 Electronic trip unit

Accuracy levels of the specified measured values of the 8-series ETU, including the

integrated current sensors

Current
Voltage (L - N)

THD current
THD voltage
Power factor PF

Active power
Active energy

Reactive power
Apparent power

Reactive energy
Reactive power

Frequency

Accuracy in % of the read-off
measured value

0.081,...21,

80V<U<480V

up to the 19th harmonic
0.081,...21,

up to the 19th harmonic
80V<U=<480V

0.081, ... 21,

I, and U_as described below the
table

I, and U_ as described below the
table

0.081,...21,

PF = 0.6 inductive

PF > 0.8 capacitive
0.081,...21,

PF = 0.6 inductive

PF = 0.8 capacitive

80V<U<480V

+1%
+1%

+ 5%

+ 5%
+ 0.05 absolute

Class 2 acc. to IEC 61557-12

Class 2 acc. to |IEC 61557-12

+ 2%

+2%

+0.1%

Ib is the maximum current in the relevant size. Example: 3VA21 - |, = 160 A

Un refers to the nominal voltage of the metering function, between phase and neutral

All specified accuracies refer to an ambient temperature of 23 °C £ 2 °C

Interpretation of measured values

IEC Convention

Operation in all 4 quadrants

(Q1, @2, @3, Q4)

Values of cos ¢ in receiver operation
(Q1, Q4)

Q2

P<0 Q>0 PFHEo

4

e

E

Q1

P>0 Q>0 PF 0

Inductive
(Lag)

Capacitive ujie
(Lead) il
Inductive g
(Lag)
P<0 Q<0 PFEO
Q3

PF Power factor

L Capacitive P
T (Lead)

P>0 Q<0 PF 0

Q4

0+ (@)

cos ¢ 0

)

cos /= 0

Q4

Measured current and voltage values are always positive.
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2.8 Electronic trip unit

The "normal” direction of energy flow of the 3VA molded case circuit breaker is top down
(can also be adjusted using the powerconfig software), corresponding to operation in
quadrants Q1 and Q4. If the molded case circuit breaker is supplied from below, it operates
in quadrants Q2 and Q3.

The following table provides an overview of the setting values:

Setting values"
Overload protection

Short-time delayed short-circuit
protection

Instantaneous short-circuit protection

Overload protection in the neutral
conductor

Ground-fault protection

N Depending on ETU version
Value can be read
Value can be edited

N 6

Current
Delay time

Switch thermal image
on/off

Current
Delay time

Characteristic curve in S
range

Zone selective interlocking
Current

Current
Current
Delay time

Characteristic curve
Alarm current

3VA molded case circuit breakers with IEC certificate
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LB B 5-series

LBl B 8-series

Display

CH Display in
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Communication

COMO060

A

© 66 6 & 66 6 66 6 6 6 s
)
N\
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2.8 Electronic trip unit

Metering function'
Current

Voltage

Power

Energy

Frequency

Maximum pointer
function

Phase and neutral conductor
currents

Residual current to ground |
Phase with highest load

Mean value over the three phase
currents

Asymmetry of the phase currents Lo

THD of the 3 phases $:g:; THB),
Phase voltages incl. mean value U, U, U, U,
Voltages to N conductor incl. mean U, , U,,, U,,,
value o
Asymmetry of the voltages

THD phase/phase and phase/N $:g:; THDk
Active power, total and per phase  P,,P,, P,, P,
Apparent power, total and per phase S,, S,, S, S,
Reactive power, total and per phase Q,, Q,, Q,, Q,,
Fundamental power factor PF,, PRy PR,
Active energy, infeed and feedback E, -

Reactive energy, infeed and E

feedback q

Apparent energy E;

Present frequency f

Min/max current, voltage, power with time stamp

N Depending on ETU version
@ Value can be displayed/read
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Display Communication
=

g_| 8

o o

4 w

a @]
A L] = @ @ @
A [ ] = @ @ @
A ] ] @ @ @
A [ ] @ @
% L] il @ @
% @ @ @
vV B @ @ @
vV B @ @
% = @ @
% a @ @
kW = &P, @ @
kVA L @ @
kVAr E @0Q,) @ @
" ®FF) @ 5
kWh E @ -4 @
kVArh ] @ @
kVAh v @ @
Hz @ @ @ @
@
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2.8 Electronic trip unit

ETUs of . i
Communication
the
o
o
= 2")._
- o o
3|18| 3 = = 2
o @ a = e
: , : - $ % Qj_ 8‘) O O
Status, diagnostics and maintenance” n || O o Q=10
Breaker status On, Off, TRIP - L] @ @
Currently pending alarm - -
messages - o -
R for | i
eason for last trip @ | @ @ @
Event Log of the last 100 events = L @
of the last 10 trips = = D
of the I_ast 100 switching = - -
operations
Maintenance information Trip counter after LSIG trips w o @ @
Operating hours counter L " @ @
Switching cycle counter @ B @ @
Position in the draw-out unit L} = @

Identification

Identification data of the Order No. =0 R - -
breaker Rated operational current, number of poles, | = = @ @
HW/FW version “ [ @

Power management functions

Power demand values of the last  Active, reactive and apparent power

demand period in fixed block or rolling block SN . = -
Energy pulse output S0 signal at EFB output ]
Load monitoring Load shedding/load pick-up,

output via EFB ] @® @
Threshold value parameters 10 freely adjustable monitoring a =

parameters - =

N Depending on ETU version
@ Value can be displayed/read
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Manual, 03/2019, A5E03603177010-03 107



Description

2.8 Electronic trip unit

3VA molded case circuit breakers with IEC certificate
108 Manual, 03/2019, ASE03603177010-03



Applications

3.1 3VA IEC trip units

0
&
e
2
=
-
o
3

: [
2|5 = =
gle S
ol g g
= @ =
J|o 8
AA  SD100 - - - - = _ _ LBS 3,4 = = = = = =
ED TM210 = - — - — - L(FTFM) 1.4 1 s - 10 - -
EE TM220 ® - - — - — — LI(ATFM) 3 0.7 1 = - 10 = =
EC TM240 ® - - - - — - LI(ATAM) 3 07...1 = = 5...10 = =
. FD TM210 = — - — - _— _ LI(FTFM) 4 1 = = = = =
S FE TM220 = - - - - — - LI(ATFM) 4 0.7 .. = = 10 " 0.5
© FF TM240 = - - - - - - LI(ATAM) 4 0.7...1 = = (6..:10 = 0.5
GD TM210 = - - - - - - LI(FTFM) 4 1 = = 10 - 1
GE TM220 = - - - - - - LI(ATFM) 4 0.7..1 = = 10 = 1
GF TM240 = - - - — — — LI(ATAM) 4 0.7...1 = = 5...10 = 1
MH TM120M2 - - - = _ _ _ I 3 = = - 5..12 - —
LI 3 04..1 = = 1.5 12 = =
HL ETU320 » - - - - -
LIN 4 04..1 - = 15..12 - 0.5; 1; OFF
LIG 3 04..1 - - 15,12 621 -
HM ETU330 = - - - - -
LIGN 4 04..1 = = 15..12 02..1 051;OFF
ELISA 3 04..1 = = 15 = £
HE ERIBM & = = = = = = gy 4 0.4..1 = - 15 = 0.5; 1; OFF
LSl 3 04..1 15..10 0..04 12 = =
NS 4 04..1 15..10 0..04 12 = 0.5; 1; OFF
LSl 3+N 04..1 06..10 005..05 15..12 - 0.2...1.6; OFF
JP ETUS50 = = - - _ = -
) LSIN 4 04..1 06..10 0.05..05 15..12 = 0.2...1.6; OFF
& LSIG 3+N 04..1 06..10 005..05 15..12 02..1 0.2..16;OFF
Jo ETUS60 = = - - _ = _
LSING 4 04..1 06..10 005..05 15..12 02..1 02.,16;OFF
Lsl 3+N  04..1 06..10 005..05 15..12 = 0.2 ... 1.6; OFF
KP ETUSS0 = = - — _ = =
LSIN 4 04..1 06..10 005..05 15..12 = 0.2...1.6; OFF
LSIG 3+N  04..1 06..10 005..05 15..12 02..1 02.. 16;OFF
KQ ETUS6D = = - - _ = -
= LSING 4 04..1 06..10 005..05 15..12 02..1 02..16;O0FF
MS ETU31IOM - - - = - — - I 3 = - o 3..15 - o
MN ETU3S0M - - = - - - - LSl 3 e 0.03 T = =
MP ETUS50M - - = — _— = - Lsl 3 04..1 3..15 0.03 3..15 - =
MQ ETUBSOM - - = - - = = LSIG 3 04...4 3..15 0.03 3..716 | 10201 =
N In positions 9 and 10 of the Article No.
2) After a short circuit, tripping occurs at 140% of the set instantaneous short-circuit current with a 1-pole load.

FTFM T (thermal trip unit) and M (magnetic trip unit) fixed
ATFM T (thermal trip unit) adjustable, M (magnetic trip unit) fixed
ATAM T (thermal trip unit) and M (magnetic trip unit) adjustable

3VA molded case circuit breakers with IEC certificate
Manual, 03/2019, A5E03603177010-03 109



Applications

3.2 Line protection applications of 3VA molded case circuit breakers

3.2 Line protection applications of 3VA molded case circuit breakers
The main applications of the circuit breakers as line protection components are:
® |n main switchboards to provide protection for cables to subdistribution boards
® |n subdistribution boards to provide protection for cables to small distribution boards

® Protection for mixed loads (e.g. machinery, lighting, heating)

The trip units for line protection are designed to provide overload and short-circuit protection
for:

e Cables
e Conductors

o Non-motor loads

Suitable 3VA molded case circuit breakers and trip units

3VA molded case circuit breakers equipped with the following trip units are suitable for use in
line protection:

® 3VA1 breakers with thermal-magnetic trip units
— TMs 2-series (Page 111)
e 3VA2 breakers with electronic trip units
— ETUs 3-series (Page 115)
— ETUs 5-series (Page 131)
— ETUs 8-series (Page 131)

3VA molded case circuit breakers with IEC certificate
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3.2 Line profection applications of 3VA molded case circuit breakers

3.2.1 Variants
3.2.1.1 Thermal-magnetic trip units
Derating

Thermal-magnetic trip units employ a temperature-dependent bimetal to provide overload
protection. The setting values are calibrated at an ambient temperature of +50 °C.
Compensation factors must be applied for ambient temperatures other than +50 °C.

You will find more information and derating factors in chapter Derating and temperature
compensation (Page 628).
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3.2 Line protection applications of 3VA molded case circuit breakers

Thermal-magnetic trip unit TM210 LI

Front view

Characteristic curve

|
I

Line protection FTFM - function LI
The thermal-magnetic trip unit TM210 has:

e fixed parameter setting I for overload protection (L)
e fixed parameter setting li for instantaneous short-circuit protection (l)

® With 4-pole versions only: Neutral conductor (N) protection permanently set to 0%, 50%
or 100% |: depending on version

Parameter TM210:
I S Nt
16 16
20 20
25 25 v
32 32
100 A 40 40 400 0

50 50 500
63 63 630
80 80 800
100 100 1000

] ;

o
25 25 e
32 32
40 40 400 Sy

160 A 50 50 500

63 63 630
80 80 800
100 100 1000
125 125 1250 0/50/100
160 160 1600

N With 4-pole versions only:

3VA molded case circuit breakers with IEC certificate
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3.2 Line profection applications of 3VA molded case circuit breakers

Thermal-magnetic trip unit TM220 LI

Front view

Characteristic curve

Y,

Line protection ATFM - function LI

The thermal-magnetic trip unit TM220 has:

® adjustable parameter setting I for overload protection (L)

e fixed parameter setting li for instantaneous short-circuit protection (l)

e With 4-pole versions only: Neutral conductor (N) protection permanently set to 0%, 50%
or 100% |r depending on version

Parameter TM220:

I IR T T o
16

11/13/14/16

20 14/16/18/20
320
25 18/20/23/25
32 22/26/29/32
- A - 0/100
o 40 28/32/36/40 400
§ 160 A 50 35/40/45/50 500
“ 63 44/50/57/63 630
80 56/64/72/80 800
100 70/80/90/100 1000
125 88/100/113/125 1250 0/50/100
160 112/128 /144 / 160 1600

") With 4-pole versions only:
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Thermal-magnetic trip unit TM240 LI

Front view Characteristic curve

Line protection ATAM - function LI

The thermal-magnetic trip unit TM240 has:

e adjustable parameter setting I for overload protection (L)

e adjustable parameter setting li for instantaneous short-circuit protection (l)

e With 4-pole versions only: Neutral conductor (N) protection permanently set to 0%, 50%
or 100% |: depending on version

Parameter TM240:

T N

16 A
20A
25A
32A
40 A
50 A
63 A
80 A
100 A
125 A
160 A
160 A
200 A
250 A
320 A
400 A
500 A
630 A

160 A

3VA1

250 A

630 A 400 A

11/13/14/16
14/16/18/20
18/20/23/25
22/26/29/32
28/32/36/40
35/40/45/50
44 /50 /57 /63
56/64/72/80
70/80/90/100
88/100/113/125
112/128 /144 /160
112/128 /144 / 160
140/160/ 180/ 200
175/200 /225 / 250
220/260/290/320
280/320/ 360 / 400
350/400/450/ 500
440/500/570 /630

1 With 4-pole versions only:
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160 /192 /224 / 256 / 288 / 320

200/240/280/320/ 360 /400
250 /300 /350 /400 / 450 / 500
3157378/ 441 /504 | 567 / 630
400 /480 /560 / 640/ 720 / 800
500 /600 /700 /800 /900 / 1000
625 /750 / 875/ 1000/ 1125/ 1250

~ 800/960/1120/1280/ 1440/ 1600

800 /960 /1120 /1280 / 1340 / 1600
1000/ 1200 / 1400 / 1600 / 1800 / 2000
1250/ 1500/ 1750 / 2000 / 2250 / 2500
1600/ 1920 / 2240 / 2560 / 2880 / 3200
2000/ 2400 / 2800 / 3200 / 3600 / 4000
2500 / 3000 / 3500 / 4000 / 4500 / 5000

2520 /3150 /3780 / 4410/ 5000 /-

Iy [%]"

0/100

0/50/100

0/50/100

0/50/100

0/50/100
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3.2 Line profection applications of 3VA molded case circuit breakers

3.21.2 Electronic trip units

ETUs for line protection applications
The following electronic trip units are suitable for use in line protection applications:
e ETU320 LI

ETU330 LIG

e ETU340 ELISA; LI

e ETU350 LSI

e ETUS550 LSI

e ETU560 LSIG

e ETUB850 LSI

e ETU860 LSIG

3VA molded case circuit breakers with IEC certificate
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3.2 Line profection applications of 3VA molded case circuit breakers

Electronic trip unit ETU320 LI
ETU320 LI 3-pole:

ETU320 LI
LA ti/s |/A

ETU320 LI 4-pole:

ETU320 LI -
LA tis LA el SR

so6 om

Line protection - function LI

The ETU320 electronic trip unit has:

® Adjustable parameter settings I: and t: for overload protection (L)

e Adjustable parameter setting li for instantaneous short-circuit protection (I)

® With 4-pole versions only: Neutral conductor protection (N) which can be deactivated

® Permanently active thermal memory, cannot be deactivated

ETU320 parameters:

3VA molded case circuit breakers with IEC certificate
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3.2 Line protection applications of 3VA molded case circuit breakers

Overload protection L:
B0 40 16 20 32 34 36 38 40
63 25 30 35 40 45 50 54 57 60 63
- 100 40 50 63 70 75 80 85 90 95 100
= 25 10 12 14 16 18 20 22 23 24 25
= 40 16 20 24 28 30 32 34 36 38 40
= 160A 63 25 30 35 40 45 50 54 57 60 63
® 100 40 50 63 70 75 80 85 90 95 100
D) 160 63 80 95 110 125 140 145 150 155 160
& — 160 63 80 95 110 125 140 145 150 155 160
250 100 125 150 175 200 210 220 230 240 250
o 250 100 125 150 175 200 210 220 230 240 250
400 160 200 240 280 300 320 340 360 380 400
Ol ot 400 160 200 240 280 300 320 340 360 380 400
T 630 250 315 400 450 500 525 550 575 600 630
= 630 250 315 400 450 500 525 550 575 600 630
1000 A 800 320 400 500 550 600 630 680 720 760 800
1000 400 500 630 700 750 800 850 900 950 1000
-
- i ---Iﬂ----“-
25 0.75 1 2 3 5 8
6B A 40 0.5 0.75 1 2 3 5 8 10 14 17
63 05 0.75 1 2 3 5 8 10 14 17
- 100 05 0.75 1 2 3 5 8 10 14 17
g 25 05 0.75 1 2 3 5 8 10 14 17
= 40 05 0.75 1 2 3 5 8 10 14 17
= 160A 63 05 0.75 1 2 3 5 8 10 14 17
= 100 05 0.75 1 2 3 5 8 10 14 17
o 160 0.5 0.75 1 2 3 5 8 10 14 17
& —_ 160 05 0.75 1 2 3 5 8 10 14 17
250 05 0.75 1 2 3 5 8 10 14 15
p— 250 05 0.75 1 2 3 5 8 10 14 17
400 0.5 0.75 1 2 3 5 8 10 14 17
{— 400 05 0.75 1 2 3 5 8 10 14 17
= 630 05 0.75 1 2 3 5 8 10 1 12
s 630 05 0.75 1 2 3 5 8 10 14 17
1000 A 800 05 0.75 1 2 3 5 8 10 14 17
1000 0.5 0.75 1 2 3 5 8 10 14 17
3VA molded case circuit breakers with IEC certificate
Manual, 03/2019, A5E03603177010-03

117



Applications
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Instantaneous short-circuit protection I:

Settings | [A]

I N I A B
38 50 63 75 100 125 150 200 250 300

25
o 40 60 80 100 120 160 200 240 320 400 480
63 95 126 158 189 252 315 378 504 360 756
- 100 150 200 250 300 400 500 600 800 1000 1200
& 25 38 50 63 75 100 125 150 200 250 300
= 40 60 80 100 120 160 200 240 320 400 480
< 160A 63 95 126 158 189 252 315 378 504 360 756
= 100 150 200 250 300 400 500 600 800 1000 1200
D 160 240 320 400 480 640 800 960 1280 1440 1600
3 _— 160 240 320 400 480 640 800 960 1280 1600 1920
250 375 500 625 750 1000 1250 1500 2000 2250 2500
. 250 375 500 625 750 1000 1250 1500 2000 2500 3000
400 600 800 1000 1200 1600 2000 2400 3200 3600 4000
Ol ot 400 600 800 1000 1200 1600 2000 2400 3200 4000 4800
T 630 945 1260 1575 1890 2520 3150 3780 4410 5040 5670
s 630 945 1260 1575 1890 2520 3150 3780 5040 6300 7560
1000 A 800 1200 1600 2000 2400 3200 4000 4800 6400 7200 8000
1000 1500 2000 2500 3000 4000 5000 6000 8000 9000 10000
Neutral conductor protection N:
) | Settings |, =x |
Size n
25 1 OFF OFF OFF  OFF OFF OFF OFF OFF OFF
6B A 40 1 OFF OFF OFF OFF OFF OFF OFF OFF OFF
63 1 OFF OFF OFF  OFF OFF OFF OFF  OFF OFF
- 100 0.5 1 OFF OFF OFF OFF OFF OFF OFF OFF
o 25 0.5 1 OFF OFF OFF OFF OFF OFF OFF OFF
= 40 0.5 1 OFF OFF OFF OFF OFF OFF OFF OFF
< 160A 63 0.5 1 OFF OFF  OFF OFF OFF OFF OFF OFF
= 100 0.5 1 OFF OFF OFF OFF OFF OFF OFF OFF
9 160 0.5 1 OFF OFF OFF OFF  OFF OFF OFF  OFF
& _— 160 0.5 1 OFF OFF OFF OFF OFF OFF OFF OFF
250 0.5 1 OFF  OFF  OFF OFF OFF OFF  OFF OFF
DK 250 0.5 1 OFF OFF  OFF OFF OFF OFF OFF OFF
400 0.5 1 OFF OFF OFF OFF OFF OFF OFF OFF
© 400 05 1 OFF OFF OFF OFF OFF OFF OFF  OFF
T s 630 0.5 1 OFF OFF  OFF OFF OFF OFF  OFF OFF
= 630 0.5 1 OFF OFF OFF OFF OFF OFF OFF OFF
1000 A 800 0.5 1 OFF OFF  OFF OFF OFF OFF  OFF OFF
1000 0.5 1 OFF OFF  OFF OFF OFF OFF OFF OFF
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Applications
3.2 Line protection applications of 3VA molded case circuit breakers

Electronic trip unit ETU330 LIG
ETU330 LIG 3-pole:

Front view Characteristic curve

ETU330 LIG

I /A

LA tls 1A 2"

ETU330 LIG 4-pole:

Front view Characteristic curve

ETU330 LIG Ter
WA tils LA /A hexl DAC

Line protection - function LIG

The ETU330 electronic trip unit has:

® Adjustable parameter settings I and t: for overload protection (L)

e Adjustable parameter setting li for instantaneous short-circuit protection (I)

® Adjustable parameter settings lq and tq for ground-fault protection (G)

® With 4-pole versions only: Neutral conductor protection (N) which can be deactivated

® Permanently active thermal memory, cannot be deactivated

ETU330 parameters:
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Applications
3.2 Line profection applications of 3VA molded case circuit breakers

Overload protection L:
---m---n-
25
o 40 16 20 2 30 32 34 36 38 40
63 25 30 35 40 45 50 54 57 60 63
g 100 40 50 63 70 75 80 85 90 95 100
& 25 10 12 14 16 18 20 22 23 24 25
= 40 16 20 24 28 30 32 34 36 38 40
= 160A 63 25 30 35 40 45 50 54 57 60 63
" 100 40 50 63 70 75 80 85 90 95 100
D 160 63 80 95 110 125 140 145 150 155 160
I - 160 63 80 95 110 125 140 145 150 155 160
250 100 125 150 175 200 210 220 230 240 250
. 250 100 125 150 175 200 210 220 230 240 250
400 160 200 240 280 300 320 340 360 380 400
Ol ot 400 160 200 240 280 300 320 340 360 380 400
T 630 250 315 400 450 500 525 550 575 600 630
= 630 250 315 400 450 500 525 550 575 600 630
1000 A 800 320 400 500 550 600 630 680 720 760 800
1000 400 500 630 700 750 800 850 900 950 1000

| Settings t_[s]

| | setestw
S n
A I e o e e

25 0.75 1 2 3 5 8

A 40 0.5 0.75 1 2 3 5 8 10 14 17

63 05 0.75 1 2 3 5 8 10 14 17

- 100 05 0.75 1 2 3 5 8 10 14 17

& 25 05 0.75 1 2 3 5 8 10 14 17

= 40 05 0.75 1 2 3 5 8 10 14 17

< 160A 63 05 0.75 1 2 3 5 8 10 14 17

% 100 05 0.75 1 2 3 5 8 10 14 17

> 160 0.5 0.75 1 2 3 5 8 10 14 17
@ —_ 160 0.5 0.75 1 2 3 5 8 10 14 17
250 05 0.75 1 2 3 5 8 10 14 15

e 250 05 0.75 1 2 3 5 8 10 14 17

400 05 0.75 1 E 3 5 8 10 14 17

- f— 400 05 0.75 1 5 3 5 8 10 14 17
x 630 05 0.75 1 2 3 5 8 10 11 12

s 630 05 0.75 1 2 3 5 8 10 14 17
1000 A 800 05 0.75 1 2 3 5 8 10 14 17

1000 05 0.75 1 2 3 5 8 10 14 17
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Applications

3.2 Line protection applications of 3VA molded case circuit breakers

Instantaneous short-circuit protection I:

Settings | [A]

e [ oo oo [ [ oo [ ] i [ w ]
38 50 63 75 100 125 150 200 250 300

25
o 40 60 80 100 120 160 200 240 320 400 480
63 95 126 158 189 252 315 378 504 380 756
g 100 150 200 250 300 400 500 600 800 1000 1200
& 25 38 50 63 75 100 125 150 200 250 300
= 40 60 80 100 120 160 200 240 320 400 480
= 160A 63 95 126 158 189 252 315 378 504 360 756
" 100 150 200 250 300 400 500 600 800 1000 1200
D 160 240 320 400 480 640 800 960 1280 1440 1600
I - 160 240 320 400 480 640 800 960 1280 1600 1920
250 375 500 625 750 1000 1250 1500 2000 2250 2500
. 250 375 500 625 750 1000 1250 1500 2000 2500 3000
400 600 800 1000 1200 1600 2000 2400 3200 3600 4000
Ol o 400 600 800 1000 1200 1600 2000 2400 3200 4000 4800
T 630 945 1260 1575 1890 2520 3150 3780 4410 5040 5670
= 630 945 1260 1575 1890 2520 3150 3780 5040 6300 7560
1000 A 800 1200 1600 2000 2400 3200 4000 4800 6400 7200 8000
1000 1500 2000 2500 3000 4000 5000 6000 8000 9000 10000
Ground-fault protection G:

Settings |_ [A]

I N N N I R
25 15 18 20 22 25 15 18 20 22 25
100 A 40 16 24 28 32 40 16 24 28 32 40
63 16 25 38 50 63 16 25 38 50 63
i 100 20 40 60 80 100 20 40 60 80 100
8 25 15 18 20 22 25 15 18 20 22 25
‘I“ 40 16 24 28 32 40 16 24 28 32 40
= 160 A 63 16 25 38 50 63 16 25 38 50 63
= 100 20 40 60 80 100 20 40 60 80 100
2 160 32 64 96 128 160 32 64 96 128 160
3 250 A 160 32 64 96 128 160 32 64 96 128 160
250 50 100 150 200 250 50 100 150 200 250
400 A 250 50 100 150 200 250 50 100 150 200 250
400 80 160 240 320 400 80 160 240 320 400
f_-)_ 630 A 400 80 160 240 320 400 80 160 240 320 400
I 630 126 252 378 504 630 126 252 378 504 630
E 630 126 252 378 504 630 126 252 378 504 630
1000 A 800 160 320 480 640 800 160 320 480 640 800
1000 200 400 600 800 1000 200 400 600 800 1000

The ground-fault protection cannot be deactivated.
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Applications

3.2 Line profection applications of 3VA molded case circuit breakers

Neutral conductor protection N:

Settings |, =x |

I N A
OFF OFF OFF OFF  OFF

I O
OFF  OFF OFF  OFF

25 1
A 40 1 OFF OFF OFF OFF OFF OFF OFF OFF  OFF

63 1 OFF OFF OFF OFF OFF OFF OFF OFF  OFF

- 100 0.5 1 OFF OFF OFF OFF OFF OFF OFF  OFF

> 25 0.5 1 OFF OFF OFF OFF OFF OFF OFF  OFF

= 40 0.5 1 OFF OFF OFF OFF OFF OFF OFF  OFF

= 160A 63 0.5 1 OFF OFF OFF OFF OFF OFF OFF  OFF

" 100 0.5 1 OFF OFF OFF OFF OFF OFF OFF  OFF

9 160 0.5 1 OFF OFF OFF OFF OFF OFF OFF  OFF
& Bl 160 0.5 1 OFF OFF OFF OFF OFF OFF OFF  OFF
250 0.5 1 OFF OFF OFF OFF OFF OFF OFF  OFF

5K 250 0.5 1 OFF OFF OFF OFF OFF OFF OFF  OFF

400 0.5 1 OFF OFF OFF OFF OFF OFF OFF  OFF

T 400 0.5 1 OFF OFF OFF OFF OFF OFF OFF  OFF

T 630 0.5 1 OFF OFF OFF OFF OFF OFF OFF  OFF

= 630 0.5 1 OFF OFF OFF OFF OFF OFF OFF  OFF
1000 A 800 0.5 1 OFF OFF OFF OFF OFF OFF OFF  OFF

1000 0.5 1 OFF OFF OFF OFF OFF OFF OFF  OFF
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Applications
3.2 Line profection applications of 3VA molded case circuit breakers

Electronic trip unit ETU340 ELISA LI

The 3VA2 molded case circuit breaker with the ETU340 ELISA electronic trip unit has been
specially developed for implementing selectivity with fuses in operational class gG. The
tripping characteristic of the ETU340 ELISA of the 3VA2 molded case circuit breaker exhibits
a similar characteristic to fuses of operational class gG, e.g. LV HRC fuses, across the entire
overcurrent range.

From the selectivity perspective, this ETU340 ELISA is therefore especially suitable for
combination with upstream and downstream fuses.

104 10¢
t[s] t[s]
3vaz2 10° 10°
160 A
|::| 3NA
100A 102 102
10° 107
100 10°
107 107
102 102
100 A 100 A
10° ) 103
10 100 10! 102 107 10° 10! 102
I[A] I[A]
3NAfuse, | =100 A 3NA fuse, | =100 A
== 3VA2, ETU350, | =160 A == 3VA2, ETU340 ELISA, | =160A;1 = 160A
Not selective Selective

Thanks to the ELISA function of the ETU340, for example, total selectivity is afforded
between an upstream 3VA2 molded case circuit breaker with a rated current I» of just 160 A
and a downstream 100 A LV HRC fuse. This advantageous feature allows users to choose
cheaper circuit breakers and configure additional grading levels more easily in low-voltage
networks.
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Applications

3.2 Line profection applications of 3VA molded case circuit breakers

124

Advantages of 3VA2 molded case circuit breaker with ETU340 ELISA over fuses

® The extensive internal and external accessories of the 3VA2 molded case circuit breaker
can be used.

e When the EFB300 external function box is used, it is possible to output alarms from the
ETU, e.g. reason for tripping overload warning (overload or short circuit).

e Adjustable operating current for the overload release, thereby making it possible to use
smaller cable cross sections

® Selectivity to downstream fuses 1: 1.6

® Can be closed again immediately after tripping and troubleshooting; no need to stock
replacement fuses

Note

The minimum short-circuit current at the line side I'kmin must be at least 7 times the circuit
breaker's rated current I» to trip the molded case circuit breaker after 5 s in compliance with
IEC 60364-4-43, DIN VDE 0100-430.

ETU340 ELISA 3-pole:

Front view

ETU340 ELISA LI

Characteristic curve

I /A

ETU340 ELISA 4-pole:

Front view

ETU340 ELISA LI L I

Characteristic curve

LA

Line protection — function ELISA LI

The ETU340 ELISA electronic trip unit has:

e Simulation of the tripping characteristic of a fuse in a circuit breaker
e Adjustable parameter setting I for overload protection (L)

® Increased, fixed parameter setting li for instantaneous short-circuit protection (I) —
li=15xI

® With 4-pole versions only: Neutral conductor protection (N) which can be deactivated
® Permanently active thermal memory, cannot be deactivated
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3.2 Line protection applications of 3VA molded case circuit breakers

ETU340 ELISA parameters

Setting values I

20
32
50
80
125
200
224
300
300
355
425

25

35

63

100
160
224
250
315
315
400
500

28
40
70
110
175
250
300
355
355
425
630

Sett

30
45
75
125
200
300
315
400
400
500
700

ings | [A]

10 12 14 16 18 20 22 23 24 25

32
50
80
140
210
315
355
425
425
550
800

35
54
85
145
224
340
400
500
500
630
850

36
57

90
150
230
355
425
575
575
700
900

38
60

95
155
240
380
475
600
600
760
950

40
63
100
160
250
400
500
630
630
800
1000

The instantaneous short-circuit protection is permanently set to the highest possible value.

Size n
- 25
O 160A A0 il
s 63 25
= 100 40
= 250A 160 63
¥ 400A 250 100
S 400 160
O 630A 500 200
T 630 250
s 630 250
1000 A 800 320
1000 400
Setting values |i
Size "
[A]
—
O 160A
= 945
= 250A 160
I 400A 250
= 400
O 630A 500
T 630
= 630
1000 A 800
1000

3VA molded case circuit breakers with IEC certificate
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(fixed)
375
600
945
1500
2400
3750
6000
7000
5670
7560
8000

10000
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Applications
3.2 Line profection applications of 3VA molded case circuit breakers

Setting values In

| Settings |, =x |

AT S N N N N ) M I
4 25 1 OFF OFF OFF  OFF OFF OFF OFF  OFF OFF
G B 40 1 OFF OFF OFF  OFF OFF OFF OFF  OFF OFF
= 63 1 OFF OFF OFF OFF OFF OFF OFF OFF  OFF
3 100 05 1 OFF OFF OFF OFF OFF OFF OFF  OFF
250 A 160 0.5 1 OFF OFF OFF OFF OFF OFF OFF OFF
¥ 400A 250 0.5 1 OFF OFF OFF OFF OFF OFF OFF  OFF
& 400 0.5 1 OFF || IOFF || OFF | (OFF | ©OFF |OFF | OFF | OFF
O 630A 500 0.5 1 OFF OFF OFF OFF OFF OFF OFF OFF
T 630 05 1 OFF OFF OFF OFF OFF OFF OFF  OFF
s 630 0.5 1 OFF OFF OFF OFF OFF OFF OFF  OFF
1000 A 800 0.5 1 oFF |lleFF || oFF |lOFF | BFF |lOFF | ©FF | OFF
1000 0.5 1 OFF OFF OFF OFF OFF OFF OFF OFF
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Applications
3.2 Line protection applications of 3VA molded case circuit breakers

Electronic trip unit ETU350 LSI
ETU350 LSI 3-pole:

Front view

Characteristic curve

ETU350 LS| ¢ It’,
LA tls Iaxl t/s Ty
So00 m -

1

ETU350 LSI 4-pole:

Front view

Characteristic curve

ETU350 LS| " ‘:’r
LA ths Iaxd s Lexl Fu
o000 0w -

1

Line protection - function LSI

The ETU350 electronic trip unit has:

® Adjustable parameter settings I and t: for overload protection (L)

e Adjustable parameter settings lsa and tsq for short-time delayed short circuit protection (S)
® Fixed parameter setting | for instantaneous short-circuit protection (1)

® With 4-pole versions only: Neutral conductor protection (N) which can be deactivated

® Permanently active thermal memory, cannot be deactivated

ETU350 parameters:
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Applications
3.2 Line profection applications of 3VA molded case circuit breakers

Overload protection L:
---m---n-
25
o 40 16 20 2 30 32 34 36 38 40
63 25 30 35 40 45 50 54 57 60 63
g 100 40 50 63 70 75 80 85 90 95 100
& 25 10 12 14 16 18 20 22 23 24 25
b 40 16 20 24 28 30 32 34 36 38 40
< 160A 63 25 30 35 40 45 50 54 57 60 63
= 100 40 50 63 70 75 80 85 90 95 100
D 160 63 80 95 110 125 140 145 150 155 160
I - 160 63 80 95 110 125 140 145 150 155 160
250 100 125 150 175 200 210 220 230 240 250
. 250 100 125 150 175 200 210 220 230 240 250
400 160 200 240 280 300 320 340 360 380 400
O leaon 400 160 200 240 280 300 320 340 360 380 400
T 630 250 315 400 450 500 525 550 575 600 630
= 630 250 315 400 450 500 525 550 575 600 630
1000 A 800 320 400 500 550 600 630 680 720 760 800
1000 400 500 630 700 750 800 850 900 950 1000

| Settings t_[s]

| | setestw
S n
A I e o e e

25 0.75 1 2 3 5 8

A 40 0.5 0.75 1 2 3 5 8 10 14 17

63 05 0.75 1 2 3 5 8 10 14 17

- 100 05 0.75 1 2 3 5 8 10 14 17

5 25 05 0.75 1 2 3 5 8 10 14 17

= 40 05 0.75 1 2 3 5 8 10 14 17

< 160A 63 05 0.75 1 2 3 5 8 10 14 17

" 100 05 0.75 1 2 3 5 8 10 14 17

> 160 0.5 0.75 1 2 3 5 8 10 14 17
@ —_ 160 0.5 0.75 1 2 3 5 8 10 14 17
250 05 0.75 1 2 3 5 8 10 14 15

e 250 05 0.75 1 2 3 5 8 10 14 17

400 05 0.75 1 E 3 5 8 10 14 17

fm— 400 05 0.75 1 5 3 5 8 10 14 17
x 630 05 0.75 1 2 3 5 8 10 11 12

s 630 05 0.75 1 2 3 5 8 10 14 17
1000 A 800 05 0.75 1 2 3 5 8 10 14 17

1000 05 0.75 1 2 3 5 8 10 14 17
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Applications

3.2 Line protection applications of 3VA molded case circuit breakers

Short-time delayed short-circuit protection S:

25 2 3 4 5 6 8
o 40 1.5 2 2.5 3 3.5 4 5 6 8 10
63 15 2 25 3 3.5 4 5 6 8 10
g 100 15 2 25 3 35 4 5 6 8 10
& 25 15 2 25 3 35 4 5 6 8 10
b 40 1.5 2 25 3 3.5 4 5 6 8 10
< 160A 63 15 2 25 3 3.5 4 5 6 8 10
= 100 15 2 25 3 3.5 4 5 6 8 10
D 160 15 2 25 3 3.5 4 5 6 8 10
I - 160 15 2 25 3 3.5 4 5 6 8 10
250 15 2 25 3 3.5 4 5 6 8 10
. 250 15 2 25 3 35 4 5 6 8 10
400 15 2 25 3 3.5 4 5 6 8 10
O leaon 400 1.5 2 25 3 35 4 5 6 8 10
T 630 15 2 25 3 3.5 4 5 6 8 9
= 630 15 2 2.5 3 35 4 5 6 8 10
1000 A 800 15 2 25 3 35 4 5 6 8 10
1000 1.5 2 25 3 3.5 4 5 6 8 10
-
- o ---m---n-
25 0 0 0 0 0
A 40 0 0 0 0 0 0.08 0.1 5 0.22 0.3 0.4
63 0 0 0 0 0 008 015 022 0.3 0.4
- 100 0 0 0 0 0 008 015 022 0.3 0.4
& 25 0 0 0 0 0 008 015 022 03 0.4
: 40 0 0 0 0 0 008 015 022 0.3 0.4
= 160A 63 0 0 0 0 0 008 015  0.22 0.3 0.4
” 100 0 0 0 0 0 008 015  0.22 0.3 0.4
9 160 0 0 0 0 0 008 015 022 0.3 0.4
& loean 160 0 0 0 0 0 008 015 022 03 0.4
250 0 0 0 0 0 008 015 022 0.3 0.4
DK 250 0 0 0 0 0 008 015 022 03 0.4
a0 L) o ! U : N N R O
| 400 0 0 0 0 0 008 015  0.22 03 04
T 630 0 0 0 0 0 008 015 022 03 04
= 630 0 0 0 0 0 008 015 022 0.3 0.4
1000 A 800 0 0 0 0 0 008 015 022 0.3 0.4
1000 0 0 0 0 0 008 015  0.22 0.3 0.4
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Applications
3.2 Line profection applications of 3VA molded case circuit breakers

Instantaneous short-circuit protection I:

The instantaneous short-circuit protection is permanently set to the highest possible value.

; I Settings | [A]
A (ixed)

25 300
40 480
{004 63 756
- 100 1200
- 25 300
& 40 480
= 160A 63 756
® 100 1200
g 160 1600
@ 160 1920
o 250 2500
250 3000
o 400 4000
o 400 4800
[P 630 5670
= 630 7560
1000 A 800 8000
1000 10000
Neutral conductor protection N:
) | Settings |, =x |
Size s
25 1 OFF OFF OFF OFF OFF OFF OFF OFF  OFF
A 40 1 OFF OFF OFF OFF OFF OFF OFF OFF  OFF
63 1 OFF OFF OFF OFF OFF OFF OFF OFF  OFF
- 100 0.5 1 OFF OFF OFF OFF OFF OFF OFF  OFF
& 25 0.5 1 OFF OFF OFF OFF OFF OFF OFF  OFF
: 40 0.5 1 OFF OFF OFF OFF OFF OFF OFF  OFF
= 160A 63 0.5 1 OFF OFF OFF OFF OFF OFF OFF  OFF
" 100 0.5 1 OFF OFF OFF OFF OFF OFF OFF  OFF
9 160 0.5 1 OFF OFF OFF OFF OFF OFF OFF  OFF
& —_ 160 05 1 OFF OFF OFF OFF OFF OFF OFF  OFF
250 0.5 1 OFF OFF OFF OFF OFF OFF OFF  OFF
DK 250 0.5 1 OFF OFF OFF OFF OFF OFF OFF  OFF
400 0.5 1 OFF OFF OFF OFF OFF OFF OFF  OFF
o 400 05 1 OFF OFF OFF OFF OFF OFF OFF  OFF
T i 630 0.5 1 OFF OFF OFF OFF OFF OFF OFF  OFF
s 630 0.5 1 OFF OFF OFF OFF OFF OFF OFF  OFF
1000 A 800 0.5 1 OFF OFF OFF OFF OFF OFF OFF  OFF
1000 0.5 1 OFF OFF OFF OFF OFF OFF OFF  OFF

3VA molded case circuit breakers with IEC certificate
130 Manual, 03/2019, ASE03603177010-03



Applications
3.2 Line profection applications of 3VA molded case circuit breakers

5-series and 8-series electronic trip units

Parameter input via display unit

With 5-series and 8-series electronic trip units, it is possible to set more parameters and to
scale the selection of parameters more finely than on 3-series trip units.

Parameters are set via the display unit and its buttons. This functionality is available,
however, only if a separate, dedicated power supply is connected to the molded case circuit
breakers.

Potential alternatives for this power supply:
® 24V supplied externally via:

EFB300 external function box

temporarily connected TD300 or TD500 test device

internal 24 VV module

internal COMO060 communication module
e Current flow > 20% In in one of the 3 phases

A description of the parameter display can be found in chapter "Operator controls
(Page 93)".

Additional features of 8-series units
In addition to the features shared with 5-series trip units, 8-series units also offer:

® With three-pole molded case circuit breakers, a voltage tap for each phase and the option
of connecting the potential of the neutral conductor
With four-pole molded case circuit breakers, four internal voltage taps are provided for
measuring the conductor voltages

e Additional measurement of power values (only possible with an external 24 V supply)

Note

In order to avoid the display of small ghost currents (e.g. when the breaker is switched off),
all currents below 5% of rated current are displayed as "0" as standard. This threshold can
be changed using powerconfig.
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3.2 Line profection applications of 3VA molded case circuit breakers

Electronic trip units ETU550 LS| and ETU850 LSI
ETUS550 LSI 3-pole and 4-pole units:

ETUS550 LSI

ETUB850 LSI 3-pole and 4-pole units:

ETU850 LSI

Line protection - function LSI
The ETU550 and ETUB850 electronic trip units have:

e Adjustable parameter settings Ir and t: for overload protection (L)

e Adjustable parameter settings lsqa and tsq for short-time delayed short circuit protection (S)

e Adjustable parameter setting li for instantaneous short-circuit protection (I)

With 4-pole versions: adjustable parameter setting In for neutral conductor protection (N)

(can be activated optionally with 3-pole versions when an external current transformer is
used for the neutral conductor)

3VA molded case circuit breakers with IEC certificate
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Applications

3.2 Line protection applications of 3VA molded case circuit breakers

ETUS550 / ETU850 parameters (3-pole version):

ECEEDE .
25 10 ...25 38 ... 300

15 ... 250 10 ... 40 / OFF
100 A 40 16 ... 40 24 ...400 60 ... 480 16 ... 63 / OFF
63 25 ...63 38 ...630 95 ... 756 25 ...100 / OFF
i 100 40 ... 100 05 25 60 ..1000 150 ... 1200 20 ... 160 /OFF
8 25 10 ... 25 15 ... 250 38 ... 300 10 ... 40 /OFF
E 40 16 ... 40 24 ... 400 60 ...480 16 ... 63 /OFF
= 160 A 63 25 ...63 38 ...630 95 ... 756 25 ... 100 / OFF
= 100 40 ... 100 60 ... 1000 150 ... 1200 20 ... 160 / OFF
i 160 63..160  05..20 96 ..1600 240 ...1600 32 ...250 / OFF
% 250 A 160 63 ... 160 0.5...25 96 ... 1600 0.05...0.5 240 ... 1920 32 ... 250 / OFF
250 100 ... 250 0:5:5 15 150 ... 2500 375 ... 2500 50 ... 400 /OFF
400 A 250 100 ... 250 0.5:.25 150 ... 2500 375 ... 3000 50 ... 400 / OFF
400 160 ..400  05..17 240 ...4000 600 ...4000 8O ...630 / OFF
o 400 160 ... 400 0.5.,..25 240 ... 4000 600 ... 6000 80 ... 630 /OFF
“I" 630 A 500 200 ... 500 05...20 300 ... 5000 750 ... 7000 100 ... 800 / OFF
=1 630 250 ... 630 05...12 378 ... 5670 945 ... 5670 126 ... 1000 / OFF
= 630 250 ... 630 378 ... 6300 945 ... 7560 126 ... 1000 / OFF
1000 A 800 320 ... 800 0.5...25 480 ... 8000 1200 ... 8000 160 ... 1280 /OFF
1000 400 ... 1000 600 ... 10000 1500 ... 12000 200 ... 1600 / OFF

" only 3-pole version with external current transformer for N conductor

ETUS550 / ETU850 parameters (4-pole version):

ETHEDE .~
25 10 ...25 38 ... 300

15 ... 250 10 ... 40 / OFF
100 A 40 16 ... 40 24 ...400 60 ... 480 16 ... 63 / OFF
63 25 ...63 38 ...630 95 ... 756 25 ...100 / OFF
v 100 40 ... 100 65,95, 20 1000 150 ...1200 20 ... 100 /OFF
8 25 10 ... 25 15 ... 250 38 ... 300 10 ... 40 /OFF
E 40 16 ... 40 24 ... 400 60 ...480 16 ... 63 /OFF
= 160 A 63 25 ...63 38 ...630 95 ... 756 25 ... 100 / OFF
= 100 40 ... 100 60 ... 1000 150 ... 1200 20 ... 160 / OFF
i 160 63..160  05..20 96 ...1600 240 ...1600 32 ...160 / OFF
% 250 A 160 63 ... 160 0.5...25 96 ... 1600 0.05...0.5 240 ... 1920 32 ... 250 / OFF
250 100 ... 250 0:5:5 15 150 ... 2500 375 ... 2500 50 ... 250 / OFF
400 A 250 100 ... 250 0.5:.25 150 ... 2500 375 ... 3000 50 ... 400 / OFF
400 160 ..400  05..17 240 ...4000 600 ...4000 80 ...400 /OFF.
o 400 160 ... 400 0.5.,..25 240 ... 4000 600 ... 6000 80 ... 500 / OFF
“I" 630 A 500 200 ... 500 05...20 300 ... 5000 750 ... 7000 100 ... 500 / OFF
=1 630 250 ... 630 05...12 378 ... 5670 945 ... 5670 126 ... 630 / OFF
= 630 250 ... 630 378 ... 6300 945 ... 7560 126 ... 630 / OFF
1000 A 800 320 ... 800 0.5...25 480 ... 8000 1200 ... 8000 160 ... 800 / OFF
1000 400 ... 1000 600 ... 10000 1500 ... 12000 200 ... 1000 / OFF
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Applications

3.2 Line profection applications of 3VA molded case circuit breakers

Overload protection L:

. Ir Adjustable from 0.4 to 1.0 x I in absolute current values
Ir< 50 A: in steps of 0.5 A

Ir> 50 A: in steps of 1 A

e Adjustable from 0.5to0 12/ 15/ 17/ 20/ 25 s (dependent on rated operational
current and frame size)
with a reference point of 6 x I..
In steps of 0.1 s

The ETU550 LSI and ETU850 LSI units have a thermal memory; this can be deactivated.

Short-time delayed short-circuit protection S:
. Isd Adjustable from 0.6 to 9/ 10 x I
lsa < 50 A: in steps of 0.5 A
lsa > 50 A: in steps of 1 A

o tsd Adjustable from 0.05t0 0.5 s
with a reference point of Isa = 8 x I
in steps of 0.01 s

The curve shape |2t = constant can be deactivated.

Instantaneous short-circuit protection I:

. li Sizes 100 A to 400 A:
adjustable from 1.5t0 10 /12 x In

Size 630 A:
See tables above

in steps of 1 A

Neutral conductor protection N:

The neutral conductor protection function is available only for 3-pole molded case circuit
breakers with external current transformer for N conductor for 4-pole molded case circuit
breakers.

o In Adjustable in steps of 1 A

3-pole breakers with external current transformer for N conductor:
Ih<63 A:0.4t01.6xlIn

Ih>63A:0.2t0 1.6 x In

4-pole breakers:
Ih<63A:0.4to1.6xIn

Ih>63A:0.2to1.00r 1.6 x In
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3.2 Line profection applications of 3VA molded case circuit breakers

Electronic trip units ETU560 LSIG and ETU860 LSIG
ETUS560 LSIG 3-pole and 4-pole units:

Front view Characteristic curve

ETUS560 LSIG

ETUB860 LSIG 3-pole and 4-pole units:

ETU860 LSIG

= ACT
= COM
A ESCluAL

m AL2
v | ok i3

Line protection - function LSIG

The ETU560 and ETUB860 electronic trip units have:

® Adjustable parameter settings I and t: for overload protection (L)

e Adjustable parameter settings lsq and tsq for short-time delayed short circuit protection (S)
e Adjustable parameter setting li for instantaneous short-circuit protection (1)

® Adjustable parameter settings lg and tq for ground-fault protection (G)

e With 4-pole versions: adjustable parameter setting In for neutral conductor protection (N)
optionally available for 3-pole versions

3VA molded case circuit breakers with IEC certificate
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3.2 Line profection applications of 3VA molded case circuit breakers

ETUS560 / ETU860 parameters (3-pole version):

=
25 10...25 15 ... 250 38 ... 300 15... 25 10

... 40 / OFF
100 A 40 16 ... 40 24 ... 400 60 ... 480 16 ... 40 16 ... 63 / OFF
63 25...63 38 ... 630 95 ... 756 16 ... 63 25...100/ OFF
s 100 40..100 . . 60..1000 150...1200  20...100 20 ... 160/ OFF
8 25 10...25 i 15 ... 250 38 ... 300 15....:25 10 ... 40 / OFF
E 40 16 ... 40 24 ... 400 60 ... 480 16 ... 40 16 ... 63/ OFF
= 160A 63 25...63 38 ... 630 95.... 756 16...63 25 ... 100/ OFF
= 100 40...100 60 ... 1000 150 ... 1200 20...100 20 ... 160/ OFF
i 160 63..160 05..20 96... 1600 240..1600  32...160 32...250/ OFF
% 250 A 160 63...160 05..25 96...1600 0355 240 ... 1920 32 ... 160 0258 32 ... 250/ OFF
250 100...250 0.5...15 150 ...2500 375 ... 2500 50 ... 250 50 ... 400/ OFF
400 A 250 100...250 05..25 150..,2500 375 ... 3000 50 ... 250 50 ... 400/ OFF
400 160...400 05...17 240...4000 600...4000  80... 400 80... 630/ OFF
o 400 160...400 0.5...25 240...4000 600 ... 6000 80 ... 400 80 ... 630/ OFF
“I" 630 A 500 200...500 0.5..20 300...5000 750 ... 7000 100 ... 500 100 ... 800/ OFF
=1 630 250...630 0.5..12 378...5670 945 ... 5670 126 ... 630 126 ... 1000 / OFF
= 630 250 ...630 378 ... 6300 945 ... 7560 126 ... 630 126 ... 1000/ OFF
1000 A 800 320...800 05..25 480...8000 1200 ... 8000 160 ... 800 160 ... 1280 / OFF
1000 400 ... 1000 600 ... 10000 1500 ... 12000 200 ... 1000 200 ... 1600/ OFF

" only 3-pole version with external current transformer for N conductor

ETU560 / ETU860 parameters (4-pole version):

s
25 10...25 15 ... 250 38 ... 300 15... 25 10.

.. 40/ OFF
100 A 40 16 ... 40 24 ... 400 60 ... 480 16 ... 40 16 ... 63 / OFF
63 25...63 38 ... 630 95 ... 756 16 ... 63 25...100/ OFF
o 100 40..100 . . 60...1000 150...1200  20...100 20 ... 160 / OFF
8 25 10...25 i 15 ... 250 38 ... 300 15....:25 10 ... 40 / OFF
E 40 16 ... 40 24 ... 400 60 ... 480 16 ... 40 16 ... 63/ OFF
= 160A 63 25...63 38 ... 630 95.... 756 16...63 25 ... 100/ OFF
= 100 40...100 60 ... 1000 150 ... 1200 20...100 20 ... 160/ OFF
i 160 63...160 05..20 96...1600 240..1600  32..160 32...250/ OFF
% 250 A 160 63...160 05..25 96...1600 0355 240 ... 1920 32 ... 160 0258 32 ... 250/ OFF
250 100...250 0.5...15 150 ...2500 375 ... 2500 50 ... 250 50 ... 400/ OFF
400 A 250 100...250 05..25 150..,2500 375 ... 3000 50 ... 250 50 ... 400/ OFF
400 160...400 05..17 240...4000 600...4000  80... 400 80... 630/ OFF
o 400 160...400 0.5...25 240...4000 600 ... 6000 80 ... 400 80 ... 630/ OFF
“I" 630 A 500 200...500 0.5..20 300...5000 750 ... 7000 100 ... 500 100 ... 800/ OFF
=1 630 250...630 0.5..12 378...5670 945 ... 5670 126 ... 630 126 ... 1000 / OFF
= 630 250 ...630 378 ... 6300 945 ... 7560 126 ... 630 126 ... 630/ OFF
1000 A 800 320...800 05..25 480...8000 1200 ... 8000 160 ... 800 160 ... 800/ OFF
1000 400 ... 1000 600 ... 10000 1500 ... 12000 200 ... 1000 200 ... 1000/ OFF
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3.2 Line profection applications of 3VA molded case circuit breakers

Overload protection L:

o I Adjustable from 0.4 to 1.0 x I in absolute current values
Ir< 50 A: in steps of 0.5 A

Ir>50 A: in steps of 1 A

e Adjustable from 0.5t0 12/15/ 17/ 20 / 25 s (dependent on rated operational
current and frame size)
with a reference point of 6 x I..
In steps of 0.1 s

The ETU560 LSIG and ETU860 LSIG units have a thermal memory which can be deactivat-
ed.

Short-time delayed short-circuit protection S:
o s Adjustable from 0.6 to 9/ 10 x In
ls¢ < 50 A: in steps of 0.5 A
Isa > 50 A: in steps of 1 A

o ts Adjustable from 0.05t0 0.5 s
with a reference point of lsa = 8 x I
in steps of 0.01 s

The curve shape |2t = constant can be deactivated.

Instantaneous short-circuit protection I:

. li Sizes 100 A to 400 A:
adjustable from 1.5to 10/ 12 x I

Size 630 A:
See tables above

in steps of 1 A

Ground-fault protection G:

The detection of the ground-fault current is based on a vectorial summation of the phase
currents and the neutral conductor current for 4-pole or 3-pole circuit breakers with an exter-
nal current transformer for the neutral conductor.

. lg Adjustable from 0.2/0.25/0.4/0.6t0 1.0x In
in steps of 1 A

o g Adjustable from 0.05t0 0.8 s
with a reference point of 2 x Ig

In steps of 0.01 s
An alarm threshold Iga between 0.2 to 1 x I, can also be set. in steps of 1 A
The current-dependent curve shape |2t = constant can be deactivated.
The ground-fault protection function G can be deactivated.
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3.2 Line profection applications of 3VA molded case circuit breakers

Neutral conductor protection N:

The neutral conductor protection function is available only for 3-pole molded case circuit

breakers with external current transformer for N conductor for 4-pole molded case circuit
breakers.

o In Adjustable in steps of 1 A

3-pole breakers with external current transformer for N conductor:
Ih<B63 A:0.4t01.6xIn

Ih>63A:0.2to 1.6 1,

4-pole breakers:
Ih<B63 A:0.4t01.6xlIn

Ih>63A:0.2to1.00r 1.6 x In

3VA molded case circuit breakers with IEC certificate
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3.2 Line profection applications of 3VA molded case circuit breakers
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3.2 Line protection applications of 3VA molded case circuit breakers

3.2.2

3IVA molded ca uit switc
Electrical characteristics according to IEC 60947-2

s for line protection

Overview of 3VA molded case circuit breakers in line protection applications

Number of poles
Rated operational current I [A]
Rated operational AC 50/ 60 Hz U, v
voltage, max. DC u, M
Rated insulation voltage U, ]
Rated impulse withstand voltage U, [V
Use in IT systems
Frequency IHz]
220...240 V L, kAl
Rated ultimate 380 ... 415V L, (kA
short-circuit AC50/60Hz 440V I [kA]
breaking capacity AC 500V I [kA]
690 V — Im [kA]
220...240V L kAl
Rated service 380..415V 13 [kA]
short-circuit AC50/60Hz 440V Ly [kA]
breaking capacity AC 500V 5 [kA]
690 V ! [kA]
. 125V (1 switching pole) |, [kA]
RatEn e 250V (2 switching poles) 1. [kA]
short-circuit [3]o i i
breaking capacity DC 500 V (3 switching poles) 1, [kA)
600 V (4 switching poles) | [kA)
— 125V (1 switching pole) I, [kA]
short it o 500V (s oningpoes) (- A
breaking capacity DC s
600 V (4 switching poles) |, [kA]
T non-adjustable, M non-adjustable ~ TM210 FTFM
Trip unit m‘;’;’;’; T adjustable, M non-adjustable TM220 ATFM
T adjustable, M adjustable TMZ40 ATAM
Mechanical®
Service 380 ... 415V Switching cycles
lifer Electrical 50 /60 Hz 142 380 ...415V Switching cycles
630V Switching cycles
Switching frequency Switching cyclesfhour

Power loss at max. rated cur}enf hér bﬁlé

16 ... 100

20000

16000
8000
120

55

36
25

55

36
25

o«

55
55
25

55
55
25

25

25

1 2 3.4
16 ... 160 160 16 ... 160
415 415 690
125 250 600
500 500 800
8 8 8
- L -
0...400 0...400 0...400
S M N S M N S M H
36 55 36 55 85 36 55 B85 100
] 6 25 36 55 25 36 55 70
16 25 36 55"
7 7 10 10
i i SRS T e e
36 55 36 55 85 36 55 B85 100
6 6 25 36 55 25 36 55 70
16 25 36 407
5 5 5 5
5 5 5
25 30 16 25 30
36 55 85 36 55 85 100
36 55 85 100
] 16 25 36 55
25 30 16 25 30
36 55 85 36 55 85 100
36 55 85 100
16 25 36 56
- - -
-
-
20000 20000 20000
8000 8000 8000
16000 16000 16000
8000 8000 8000
120 120 120

see chébt-er 'Mr loss”

General information

Standards and specifications

Utilization category according to IEC 60947-2
Overvoltage category )

Pollution degree according to |IEC 60684-1
Power and infeed direction

Standard connection system

Versions S
Isolating features according to IEC 60947

IEC 60947-2
A A A
v v v
3 3 3
Variable
 Screw-type terminal, box terminal

Fixed Fixed / plug-in

ns and weights

Binensh Width [A]
mensions,
fixed-mounted with ge'gl:' El e
standard connections epth [C], without handie
Depth [D], with handle
Weight
R In 125 A, 160 A: lcu / les = 36 kA / 36 KA

2) Operating cycles C - O

140

[mm] 76.2 (3p)/ 101.6 (4p)

[mm)
[mm]
[mm]

lkal

130
70
85

0.90 (3p)
1.15 (4p)

254 50.8 76.2 (3p) / 101.6 (4p)
130 130 130
70 70 70
85 85 85
0.90 (3p)
0.35 0.60 1,15 (4p)

3VA molded case circuit breakers with IEC certificate
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Applications

3VA molded
Electrical character

3.2 Line protection applications of 3VA molded case circuit breakers

jitchings for line protection
according to IEC 60947-2

3VA1 molded

ircuit switchings

Number of poles
Rated operational current I, (Al 160 ... 250 320 ... 400 500 ... 630
Rated operational AC 50 / 60 Hz u, ™ 690 690 690
voltage, max. DC u, M 600 600 600
Rated insulation voltage U, 4] 800 800 800
Rated impulse withstand voltage U, [ 8 8 8
Use in IT systems - = -
Frequency IHz] 0...400 0...400 0...400
— . M H S M B G ___M H c
220...240V I, [kAl 55 85 100 55 85 100 200 55 85 100 200
Raled ultimate 380...415V I, [k 36 55 70 36 55 70 110 36 55 70 110
short-circuit AC50/60Hz 440V I, [kl 25 36 36
breaking capacity AC 500 V L, kAl 10 15 15 25 36 55 70 25 36 55 70
630V L, kA7 10 10 7 7 10 10 7 7 10 10
220 ... 240V I, [kA] 55 85 100 55 85 100 200 55 85 100 200
Rated sarvice 380 ... 415V I, kAl 36 55 70 36 55 70 110 36 55 70 110
short-circuit AC50/60Hz 440V I, [kA] 25 36 36
breaking capacity AC 500V L, kAl 10 10 10 25 36 55 70 25 36 55 70
690 V I, kAl 5 5 5 5 5 8 6 5 5 6 6
) 125V (1 switching pole) 1,  [kA]
F e i 250V (2switchingpoles) I, [kA] 55 8 100 8 16 25 25 8 16 25 25
breaking capacity DC 500V (3 switching poles) |, [kA] 55 85 100 8 16 25 25 8 16 25 25
600V (4 switching poles) |, [kA] 25 36 55 8 16 25 25 8 16 25 25
) 125V (1 switching pole) |, [kA]
:‘::;3:? ae 250V (2 switching poles) |, [kA] 55 85 100 8 16 25 25 8 16 25 25
breaking capacity DC 500V (3 switching poles) |, [kA] 55 85 100 8 16 25 25 8 16 25 25
600V (4 switching poles) I [kA] 25 36 55 8 16 25 25 8 16 25 25
T non-adj M non-adjustable  TM210 FTFM
Trip unit Eﬂ‘;’:’;’c T adjustable, M non-adjustable TM220 ATFM . . .
T adjustable, M adjustable TM240 ATAM ol g o
Mechanical! 15000 15000 15000
Service 380 ... 415V Switching cycles 8000 6000 4000
life: Electrical 50/ 60 Hz I/2  380..415V Switching cycles 15000 12000 12000
890V Swilching cycles 5000 6000 On request
Switching frequency Switching cyclesfhour 120 120 120

Power loss at max. rated cur'reﬁt"ﬁér bdle

seé chapter 'Mr'lass'

General information

Standards and specifications

Utilization category according to IEC 60947-2
Overvoltage category -

Pollution degree according to |IEC 60684-1
Power and infeed direction

Standard connection system

Versions —
Isolating features according to IEC 60947

sions and weights

o 2 Width [A]
mensions, Height [B]

fixed-mounted with :

e e Depth [C], without handle

Depth [D], with handle

Weight
N In 125 A, 160 A: lcu / les = 36 KA / 36 kA
2) Operating cycles C - O

IEC 60847-2

A A A

v v v

3 3 3

Variable
‘Screw-type terminal, box terminal
Fixed / plug-in / draw-out

- L] -
[mm] 105 (3p) f 140 (4p) 138 (3p) / 184 (4p) 138 (3p) / 184 (4p)
[mm] 158 248 248
[mm] 70 110 110
[mm] 93 137.5 137.5
kel 1.4 (3p) 4.9 (3p) 4.9 (3p)

1.8 (4p) 6.8 (4p) 6.8 (4p)

For the rated ultimate short-circuit breaking capacity and rated service short-circuit breaking
capacity with direct current, see chapter DC network applications of 3VA molded case circuit

breakers (Page 172) .

3VA molded case circuit breakers with IEC certificate
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3.2 Line profection applications of 3VA molded case circuit breakers

3VA molded cas uit breakers for line protection

Electrical charac tics according to |IEC 60947-2

Number of poles 3,4 3,4 3.4

200
150
150
100
24
200
150
150
100
18

Rated operational current I, Al 25...100 25 ... 160 160 ... 250
Rated operational AC 50/ 60 Hz u, ™ 690 690 690
voltage, max. bC. U, M
Rated insulation voltage U ™ 800 800 800
Rated impulse withstand voltage U k] 8 B8 8
Use in IT systems . . "
Frequency [Hz] 50...60 50...60 50... 60
) M H c L M H C L M H c
220.. 240V b [kA] 85 110 150 200 85 110 150 200 85 110 150
Rated ultimate 380 ... 415V l, [kA) 55 85 110 150 55 85 110 150 55 85 110
short-circuit ACS0/60 Hz 440V la [kA] 55 85 110 150 55 85 110 150 55 85 110
breaking capacity AC 500 V l, [kA] 36 55 85 100 36 55 85 100 36 55 85
690V bl [ka] 2 2 2 24 25 2.5 25 24 3 3 3
220 ... 240V Iy [k&] 85 110 150 200 85 110 150 200 B85 110 150
Rated service 380 ... 415V {11 [kA] 55 85 110 150 55 85 110 150 55 85 110
short-circuit ACS50/60 Hz 440V I [kA] 55 85 110 150 55 85 110 150 55 85 110
breaking capacity AC 500V s [kA] 36 55 85 100 36 55 85 100 36 55 85
690 Vv I [kA] 2 2 2 18 25 25 25 18 3 3 3
ETU320 LI, ETU330 LIG, - - R
Trip unit  Electronic ELShrs)
ETUS50 LSI, ETUS60 LSIG, - - -
ETU850 LSI, ETUBED LSIG
Mechanical 20000 20000 20000
Service 380 ... 415V Switching cycles 12000 12000 10000
life Electrical 50 /60 Hz /2 380 ..415V Swiltching cycles 20000 30000 15000
690 V Switching cycles 8000 8000 5000
Switching frequency Switching cycles/hour 120 120 120
Power loss at max. rated current per pole see chapter “Power loss”
Standards and specifications IEC 60947-2
Utilization category according to IEC 60947-2 A A A
Overvoltage category v v v
Pollution degree according to IEC 60684-1 3 3 3
Power and infeed direction Variable
Standard connection system Screw-type terminal, box terminal
Versions Fixed /plug-in / draw-out
Isolating features according to |IEC 60947 . "
s and weights
] Width [A] [mm] 105 (3p) / 140 (4p) 105 (3p) / 140 (4p) 105 (3p) / 140 (4p)
r?:::::;n:m sy Height ) [mm) 181 181 181
standard connections D8Pt [C], without handle [mm] 86 86 86
Depth [D], with handle [mm] 107 107 107
3.20 (3 3.20 (3 3.20(3
Weignt kgl 420 (ap 420 &E{ 4203y

3VA molded case circuit breakers with IEC certificate
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3.2 Line protection applications of 3VA molded case circuit breakers

3VA molded cas it bres ; for line protection 3VAZ moldec
Electrical charac according to |IEC 60947-2
Number of poles 3.4 3.4 3.4
Rated operational current I, Al 250 ... 400 400 ... 630 630 ... 1000
Raled operational AC 50/60 Hz u, ™ 690 690 690
Voltage, max. oc u M
Rated insulation voltage U ™ 800 800 800
Rated impulse withstand voltage U k] 8 8 8
Use in IT systems . . =
Frequency [Hz] 50...80 50... 60 50... 60
) M H c L M H c L M H =
220..240V b [ka] 85 110 150 or. 85 110 150 Or 85 110 200
Rated ultimate 380 ... 415V I, [kA) 55 85 110 Qr. 55 a5 110 Or 55 a5 110
short-circuit ACS0/60 Hz 440V la [kA] 55 85 110 our. 55 85 110 O.r. o.r. O.r. o.r.
breaking capacity AC 500 V I, [kA] 36 55 85 or. 36 55 85 or or. or. Or.
690V bl [ka] 5 5 5 Oor ] 6 6 Or. 25 35 35
220 ... 240V Iy [k 85 110 150 Or. 85 110 150 Or. 85 110 150
Rated service 380 ... 415V (L [kA] 55 85 110 or. 55 85 110 or. 55 85 110
short-circuit ACS50/60Hz 440V I [kA] 55 85 110 Our. 55 85 110 Or. Qur. Our. O.r.
breaking capacity AC 500V i [kA] 36 55 65 our. 36 55 85" o.r. o o o.r.
690 V I [kA] 5 5 5 O 6 6 6 O.r. 19 19 19
ETU320 LI, ETU330 LIG, . 3 3
Trip unit  Electronic ELShrs)
ETUS50 LSI, ETUS60 LSIG, _ " -
ETU850 LSI, ETUBED LSIG
Mechanical 15000 15000 10000
Service 380 ... 415V Switching cycles 6000 4000 5000
life Electrical 50 /60 Hz /2 380 ..415V Swiltching cycles 15000 8000 -
690V Switching cycles 5000 4000 1000
Switching frequency Switching cycles/hour 120 120 120

Power loss at max. rated current per pole

Standards and specifications

Utilization category according to IEC 60947-2 A A A
Overvoltage category v % v
Pollution degree according to IEC 60684-1 3 3 3
Power and infeed direction Variable Variable
Standard connection system Screw-type terminal

Versions Fixed / plugrin / draw-out Fixed
Isolating features according to |IEC 60947 . - .

: Width [A] [mm] 138 (3p) / 184 (4p) 138 (3p) / 184 (4p) 210(3p) / 280 (4p)
Dimenslars, Height [B] [mm) 248 248 320
fixed-mounted with
standard connections  DePth [C], without handle [mm] 110 110 120

Depth [D], with handle [mm] 137.5 1375 253
4.7 (3 52 (3 11.35
Weignt kgl 60 (4 67 4] 15.42 :433
D In 400/500 A and I, 630 A: les = 65 kKA

O.r. On request
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3.3 Motor protection applications of 3VA molded case circuit breakers

3.3 Motor protection applications of 3VA molded case circuit breakers
The main applications for motor protection are:
e The 3VA molded case circuit breaker as a starter protection circuit breaker
e The 3VA2 molded case circuit breaker as a motor protection breaker

Overview of possible uses of the 3VA molded case circuit breaker for motor protection:

Starter protection Motor protection

3VA SV SV#

short-circuit | [T short-circuit [Sr== short-circuit ==
protection protection, protection,
overload protection, overload protection,

... and more normal switching,
... and more
Contactor (3RT) £ Contactor (3RT) £.Z2
normal normal

switching fi= switching fi =
Overload relay
(3RB; 3UF7)
overload
protection

All 3VA molded case circuit breakers are suitable for use with IE3 motors and, in future, also
with IE4 motors.

3VA molded case circuit breakers with IEC certificate
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3.3 Motor protection applications of 3VA molded case circuit breakers

3.3.1 3VA molded case circuit breakers for starter protection

3VA
short-circuit
protection

Contactor (3RT)
normal
switching £=

Overload relay
(3RB; 3UF7)
overload
protection

Motor

When the 3VA molded case circuit breaker is used as a starter protection circuit breaker, the
3VA only takes on the short-circuit protection function of the motor feeder. The overload
protection of the motor feeder is provided by an overload relay, such as 3RB, or by a motor
management device, such as SIMOCODE.

Functional switching is performed by the contactor.

Two different device ranges are available for starter protection applications:

e 3VA1 starter protection circuit breaker with a magnetic trip unit for standard motor feeders
with a rated conditional short-circuit current Iq up to 100 kA

e 3VAZ2 starter protection circuit breaker with electronic trip unit for high-end motor feeders
with a rated conditional short-circuit current Iq up to 150 kA

You will find the tested device combinations in the Siemens Industry Online Support
(https://support.industry.siemens.com/cs/ww/en/view/109483387).

The short-circuit release of the TM110M magnetic trip unit is not adjustable. In this case the
short-circuit release is permanently set to 16 times the rated current In.

3VA molded case circuit breakers with IEC certificate
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3.3 Motor protection applications of 3VA molded case circuit breakers

Setting values of the TM110M magnetic trip unit for the 3VA1 molded case circuit breaker:

TM110M

Fixed short-circuit release

I [A]
1 16
= 2 32
% 160 A 4 64
8 128
12,5 200

Setting values of the TM120M magnetic trip unit for the 3VA1 molded case circuit breaker:

TM120M

Settings | =x |
8 T 28 R EETA XN EXEDH K22 EERTN ECETN K2 KT

20 — 140 160 180 200 240 260 280
32 — — 220 256 288 320 352 384 416 448 480 510
40 — — 280 320 360 400 440 480 520 560 600 640
160A 50 - — 350 400 450 500 550 600 650 700 750 800
63 — — 440 504 567 630 693 756 819 882 945 1010
80 — — 560 640 720 800 880 960 1040 1120 1200 1280
= 100 - — 700 800 900 1000 1100 1200 1300 1400 1500 1600
P 125 — — 875 1000 1125 1250 1375 1500 1625 1750 1875 2000
250A 160 — — 1120 1280 1440 1600 1760 1920 2080 2240 2400 2560
200 — 1200 1400 1600 1800 2000 2200 2400 2600 2800 = =
400A 250 — — — 2000 2250 2500 2750 3000 3250 3500 3750 4000
320 — — 2240 2560 2880 3200 3520 3840 4160 4480 — —
630A 400 — 2400 2800 3200 3600 4000 4400 4800 — — — —
500 2500 3000 3500 4000 4500 5000 - — - — - -

3VA molded case circuit breakers with IEC certificate
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3.3 Motor protection applications of 3VA molded case circuit breakers

Setting values of the ETU310M electronic trip unit for the 3VA2 molded case circuit breaker:

Size r
[A]
25
40
160 A 63
100
28

= 160

- 2
& = 250A 200
400 A 250
400
630 A 500

3VA molded case circuit breakers with IEC certificate

120
189
300
480
600
750
1200
1500

Manual, 03/2019, ASE03603177010-03

160
252
400
640
800
1000
1600
2000

ETU310M |

200
315
500
800
1000
1250
2000
2500

240
378
600
960
1200
1500
2400
3000

| /A

Settings | [A]

R N T B G N I T
75 100 125 150 200 250 300 325 350 375

320
504
800
1280
1600
2000
3200
4000

400

630

1000
1600
2000
2500
4000
5000

480
756
1200
1920
2400
3000
4800
6000

520
819
1300
2080
2600
3250
5200
6500

560
882
1400
2240
2800
3500
5600
7000

600

945

1500
2400
3000
3750
6000
7500
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3.3 Motor protection applications of 3VA molded case circuit breakers

3.3.2 3VA molded case circuit breakers for motor protection

The 3VA2 molded case circuit breakers for motor protection are designed for optimal
protection and direct-on-line starting of three-phase squirrel-cage motors.

Possible uses

e 3VA2 motor protection circuit breaker up to 500 A, tested according to IEC EN 60947-4-1
e 3VAZ2 motor protection circuit breaker as motor protection combination, 3VA2 with 3RT

Overview of possible uses of the 3VA2 molded case circuit breaker for motor protection:

3VA
SVA egecl short-circuit
short-circuit (e protection, [ [T 1T
protect!on, overload protection,
overload protection, normal switching,
... and more

Contactor (3RT) £
normal
switching fi=

Motor

3VA molded case circuit breakers with IEC certificate
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3.3 Motor protection applications of 3VA molded case circuit breakers

3.3.2.1 3VA2 motor protection circuit breaker up to 500 A, tested according to
IEC EN 60947-4-1

As the 3VA2 molded case circuit breakers have been tested according to standard

IEC EN 60947-4-1 (as motor starters), these devices can also be used as motor protection
circuit breakers without an additional contactor. In this case the 3VA2 motor protection
breaker takes on the short-circuit protection and overload protection functions in addition to
functional switching (ON/OFF) of the motor.

However, as functional switching of the motor according to utilization category AC-3 reduces
the electrical service life of the circuit breaker, this use is only suitable for applications with a
low switching frequency. The maximum adjustable rated current of the circuit breaker is also
restricted by the increased AC-3 requirements.

Dependence of motor protection circuit breaker on motor size and electrical service life

S;ttér\lirrligge Standar%t;‘;;e;e-phase Elec. endurance of S;’:?' C?;:gger Rated conditional
' : circuit breaker | S®""9 2 short-circuit current
Article No. release 4-pole at 400 V AC " (AC3)

1 22 23 23

3VA2125-.M.3 10...25

3VA2140-.M.3 16 ... 40 18.5 35 10000 37 37
22 41 43 43

3VA2163-.M.3 25... 63 30 55 7500 58 58
37 66 69 69

3VA2110-.M.3 40 ... 100 45 80 5000 84 84 55 /85
55 97 100 100

3VA2216-.M.3 63 ... 160 75 132 6500 139 139
90 160

3VA2325-.M.3 100 ... 250 110 195 4000 205 205

3VA2440-.M.3 160 ... 400 160 280 3000 295 295

3VA2450-.M.3 200 ... 500 200 350 2500 368 368

N Guide value for 4-pole standard motors at 400 V AC, 50 Hz. Selection depends on the specific startup and rated
data of the protected motor

2 Rated conditional short-circuit current:
e |y = 55 KA - circuit breaker with medium breaking capacity M
e |y = 85 KA - circuit breaker with very high breaking capacity C
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3.3 Motor protection applications of 3VA molded case circuit breakers

3.3.2.2 3VA2 motor protection breaker as tested motor protection combination, 3VA2 with 3RT

The 3VA2 motor protection circuit breakers with 3RT contactors and 3RW soft starters were
tested as a motor protection combination for standard applications.

In this case, the 3VA2 molded case circuit breaker takes on the protection functions, short-
circuit protection and overload protection, and the 3RT contactor or the soft starter is
responsible for functional switching (ON/OFF) of the motor.

You will find the tested device combinations in the Siemens Industry Online Portal
(https://support.industry.siemens.com/cs/ww/en/view/109483387).

3.3.23 Protection functions of 3VA2 molded case circuit breakers for motor protection

Different trip unit variants are available for the 3VA2 molded case circuit breaker. These vary
according to functionality and protection functions.

Overview of the ETU versions

n ] L ]

Overload (L)

Short-time delayed short-circuit protection e = »

()

Instantaneous short-circuit protection (l) 15x 1, 3...15x1, 3...15x1,
Ground-fault protection (G) — — [ ]

Additional functions

Adjustable motor current |, via rotary selector via buttons on display via buttons on display

switches in steps of 1 A insteps of 1 A
Thermal memory = a B
: : - 5...50% 5...50%
Protection against phase unbalance 40% fixed (default setting: 40%) (default setting: 40%)
0.7 ...60s 0.7...60s
Tripping time on phase QnmBe ST atie (default setting: 0.7 s) (default setting: 0.7 s)
unbalance " In normal 4's fixed 4..420s 4..420s
operation (default setting: 4 s) (default setting: 4 s)
Communication option — — "
Switching classes T 10A, 10/ 10E 10A, 10/ 10E 10A, 10/ 10E
g ° 20/ 20E 20/ 20E, 30/ 30E 20/ 20E, 30/ 30E

Integrated power measurement — —

Blocking protection / idle running protection — —

D Adjustable tripping times with phase unbalance in firmware version 4.3 and higher.
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3.3 Motor protection applications of 3VA molded case circuit breakers

Thermal memory

All 3VA2 molded case circuit breakers for motor applications have a "thermal memory" which
takes the pre-loading of the three-phase asynchronous motor into account. The tripping
times of the inverse-time delayed overload releases are only valid for the unloaded (cold)
state.

The pre-loading of the 3-phase motor must be taken into consideration in order to prevent
damage to the motor, e.g. from being frequently switched on without sufficient cooling time.
Principle of operation

All 3VA2 molded case circuit breakers for motor protection have a thermal model of the
motor integrated in the electronic trip unit. This reduces the response time of the molded
case circuit breaker with a thermal memory such that further overloads cannot damage the
motor windings. The motor is switched off within a time limit determined by the thermal pre-
loading, see curve @ in the figure below (response time of the trip unit after overload trip).

An overload may also be the next inrush current of the motor.
After an overcurrent trip, the trip times are reduced according to the tripping characteristic.

A cooling time determined by the size of the motor is required before the motor can be
switched on again. This prevents the motor from being thermally overloaded by a current
after an overload trip.

Response time of the trip unit after overload trip:

100% —
50% A
Tripping time t

without thermal memory

®O

with thermal memory
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3.3 Motor protection applications of 3VA molded case circuit breakers

Protection against phase unbalance

152

All 3VA2 molded case circuit breakers for motor protection have protection against
unbalanced current loading of the motor. This ensures that the motor is reliably protected
against overheating if a phase failure or major fluctuation of a phase current occurs.

The phase unbalance ratio is calculated from the mean value of the three phases L1, L2 and
L3 and the highest possible phase current deviating from this. If the phase unbalance ratio
exceeds the set value, the circuit breaker trips according to tripping time tunpal.

With ETU350M, the tunbal tripping times are permanently set to 0.7 s for startup and to 4 s for
continuous operation. With ETU550M and ETU860M, the tunsal tripping times for startup can
be set from 0.7 s to 60 s and for continuous operation from 4 s to 420 s. The lowest value is
always set as a factory default.

The adjustable tripping time can be used for operation with soft starters, for 2-phase phase-
angle control or DC braking with soft starters.

Calculation formulas:

3
(|1 +|2+|3) 3 M?rlli'lunball
lynbal = — 3 Unbalance ratio = —————

lunbal

Imw  Mean value of the three phase currents
li One phase current

With the ETU350M trip unit version, the unbalance ratio is permanently set to 40%.

With the ETU550M and ETU860M trip unit versions, the unbalance ratio can be set freely
between 5% and 50%. The default setting of 40% is set at the factory.

Trip classes Tc

The trip class T. specifies the tripping time T, for balanced 3-pole loads, starting from the
cold state, with 7.2 times the set current I; according to IEC EN 60947 4-1. Combinations
with class 10 are normally used.

The trip classes with "E" indicate a narrower tolerance band of tripping time T,. These trip
classes can also be implemented with the precise electronic trip units of the 3VA2 motor
protection circuit breakers.
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3.3 Motor protection applications of 3VA molded case circuit breakers

Trip classes of overload protection devices according to IEC 60947-4-1:

CLASS Tripping time"

5 05s<T <5s
10A 2s<T <10s
10 45<T <10s
10E 55<T <10s
20 6s<T ,<20s
20E 10s<T,<20s
30 9s<T, <30s
30E 20s<T,<30s

n The overload protection device must trip within these times.

Tripping characteristic for 3-pole symmetrical load:

120
t 100
50
_|cLassso
20 CLASS 25
10 // CLASS 20
¥~ |cLASS 15
5 7~ |cLass 10
2 CLASS 5
\ ey
eSS SSS
20 SN SS
10 \ \\"‘--._ S~
A b~
5 ~—
2
1
07 1 5 5 8
xIe
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3.3 Motor protection applications of 3VA molded case circuit breakers

Blocking protection

The 3VA2 molded case circuit breakers with the ETU860M motor protection trip unit now

have blocking protection integrated in the circuit breaker for the first time.

If the motor is blocked (or if it falls short of the breakdown torque), a high motor current -
almost as high as the starting current but still not as high as a short-circuit current - is
generated. Without blocking protection, it can take up to 30 s or even longer (depending on
the current and Tp settings) for the molded case circuit breaker to trip. This results in

unnecessary thermal stress.

Blocking protection is automatically deactivated during startup until the motor reaches

operating speed (tstar).
tstart is equal to to.

Typical application examples for this include:
® Rock crushers (rock too large or too hard)

e Conveyor belts (transported goods jammed)

Protection ETU8S60M

" 12...10x 1 inA

(default setting: 10)

Delay time t, ] 108

Blocking protection ON / OFF

R Adjustable I over 0.4 in firmware version 4.3 and higher
2) Adjustable t» over 0.5 s in firmware version 4.3 and higher

Idle running protection

(default setting: 1 s)

(default setting: ON)

The 3VA2 molded case circuit breakers with the ETU860M motor protection trip unit now

have idle running protection integrated in the circuit breaker for the first time.

When the load on the motor is removed, e.g. when the drive chain or drive belt snaps, the
current falls below the normal motor operational current. The integrated idle running

protection detects this condition, trips and thus shuts down the application.

Protection ETU8S60M

|
"

03..09xl

Delay time t__ 1..200s

Idle running protection ON / OFF

(default setting: 0.9)
(default setting: 1 s)

(default setting: OFF)
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3.3 Motor protection applications of 3VA molded case circuit breakers

3.3.3 ETU350M electronic trip unit

ETU350M LSI t T
LA T. I =xI, 'QLW

1

Motor protection - function LSI
The ETU350M electronic trip unit features:
® Adjustable parameter setting I for overload protection (L)
e Adjustable parameter setting lsq for short-time delayed short circuit protection (S)
® Fixed parameter setting tsa for short-time delayed short circuit protection (S), ts« = 0.03 s
® Fixed parameter setting li for short-circuit protection (I), I = 15 x Ir
e Adjustable parameter setting T. for the trip class
® Fixed parameter setting for phase unbalance of 40%

® Permanently active thermal memory, cannot be deactivated

ETU350M parameters
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3.3 Motor protection applications of 3VA molded case circuit breakers

Setting values for I

Settings | [A]
I N I N I I S T

10 12 14 16 18 20 22 23 24 25
T 40 16 20 24 28 30 32 34 36 38 40
63 25 30 35 40 45 50 54 57 60 63
100 40 50 63 70 75 80 85 90 95 100
. - 160 63 80 95 110 125 140 145 150 155 160
< = 200 80 100 120 140 150 160 170 180 190 200
% = [ donA 250 100 125 150 175 200 210 220 230 240 250
_— 400 160 200 240 280 300 320 340 360 380 400
500 200 250 300 350 375 400 425 450 475 500
o 630 250 315 400 450 500 525 550 575 600 630
800 320 400 500 550 600 630 680 720 760 800

Setting values for Tc

Settings Trip class T_
o ---m----n-
10A 10A 10A 10A 10E 10E

T 40 10A 10A 10A 10A 10E 10E 20E 205 2os 20E
63 10A 10A 10A 10A 10E 10E 20E 20E 20E 20E
100 10A 10A 10A 10A 10E 10E 20E 20E 20E 20E
. - 160 10A 10A 10A 10A 10E 10E 20E 20E 20E 20E
< = 200 10A 10A 10A 10A 10E 10E 20E 20E 20E 20E
% = [ donA 250 10A 10A 10A 10A 10E 10E 20E 20E 20E 20E
_— 400 10A 10A 10A 10A 10E 10E 20E 20E 20E 20E
500 10A 10A 10A 10A 10E 10E 20E 20E 20E 20E
o 630 10A 10A 10A 10A 10E 10E 20E 20E 20E 20E
800 10A 10A 10A 10A 10E 10E 20E 20E 20E 20E

Setting values for lsq

Settings |_, =
Size
3 4 5 6 8 10 12 13 14 15
40 3 4 5 6 8 10 12 13 14 15
180 63 3 4 5 6 8 10 12 13 14 15
100 3 4 5 6 8 10 12 13 14 15
160 3 4 5 6 8 10 12 13 14 15
N O

< = e 200 3 4 5 6 8 10 12 13 14 15
% = [ donA 250 3 4 5 6 8 10 12 13 14 15
_— 400 3 4 5 6 8 10 12 13 14 15
500 3 4 5 6 8 10 12 13 14 15
630 3 4 5 6 8 10 12 13 14 15
e 800 3 4 5 6 7 8 9 10 11 12
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3.3 Motor protection applications of 3VA molded case circuit breakers

Instantaneous short-circuit protection I;

Short-circuit protection | is permanently set to the highest possible value.

: I Settings | [A]

25 375

40 600

160 A & aiE
100 1500
160 2400

Q
§ = — 200 3000
@ = 400A 250 3750
400 6000
o 500 7500
630 9450
1

e 800 12000

Phase unbalance / phase failure:
. lunbal Of current mean value permanently set to 40%

. lunbal tripping time during startup permanently set to 0.7 s

. lunbal tripping time during normal operation permanently set to 4 s
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3.3 Motor protection applications of 3VA molded case circuit breakers

3.34 5-series and 8-series electronic trip units

Parameter input via display unit

With 5-series and 8-series electronic trip units, it is possible to set more parameters and to
scale the selection of parameters more finely than on 3-series electronic trip units.

Parameters are set via the display unit and its buttons. This functionality is available,
however, only if a separate, dedicated power supply is connected to the molded case circuit
breakers.

Potential alternatives for this power supply:
® 24V power supply via:
— EFB300 external function box
— temporarily connected TD300 or TD500 test device
— internal 24 VV module
— internal COM060 communication module
® Current flow > 20% I» in one of the 3 phases
You will find further information on the parameter display in chapter Operator controls
(Page 93).
Additional features of 8-series units
In addition to the features shared with 5-series trip units, 8-series units also offer:

® With three-pole molded case circuit breakers, a voltage tap for each phase and the option
of connecting the potential of the neutral conductor
With four-pole molded case circuit breakers, four internal voltage taps are provided for
measuring the conductor voltages

® Additional measurement of power values (only possible with an external 24 V supply)
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3.3 Motor protection applications of 3VA molded case circuit breakers

3.34.1 ETU550M electronic trip unit

ETU550M LS| g 1,

Motor protection - function LSI

25

40
160 A
63

100
160

250 A
200

3VA2
M/C

400 A 250

400
630 A
500

630
1000 A
800

The ETU550M electronic trip unit features:

® Adjustable parameter setting I for overload protection (L)

® Adjustable parameter setting Isq¢ for short-time delayed short circuit protection (S)

® Fixed parameter setting tsq for short-time delayed short circuit protection (S), ts« = 0.03 s
e Adjustable parameter setting li for short-circuit protection (I)

e Adjustable parameter setting T. for the trip class or tripping time T,

e Adjustable parameter setting for phase unbalance from 5 to 50% / Off, tunbal

ETUS50M setting parameters
Phase failure Trip class
[T,insat7.2x1]
[AI [S] {current 10 120 | 44
unbalance) 10E | 20E

10A, 10/10E,
20/20E, 30/30E
10A, 10/10E,

Bl guids Sl B B0 48800 120 ... 600 4 8 17 24 24
10A, 10/10E,

25..83 090 3030z 330 76...945 189 ... 945 4| @ 17 24 2
10A, 10/10E,

40..100 oo, o0c Soiage 325 120... 1500 300 ... 1500 4 8 17 24 24
10A, 10/10E,

63..160  0'o0F 30 3--20 192...2400 480 ... 2400 % | & 17 20—
10A, 10/10E, 5..50%/

80 ... 200 20/ 208 3..15 240..3000 30 600...3000 el 4 8 12 15 —
10A, 10/10E,

100250 o0 5ie 30i308 330 300...3750 750 ... 3750 4 8 17 24 24
10A, 10/10E,

160...400 5/ o0c soyagp 325 480...6000 1200 ... 6000 4 8 17 24 24
10A, 10/10E,

200 ... 500 it 3..15 600...7500 1500 ... 7500 28 12 15—
10A, 10/10E,

250...630 po one sopoe 3...30 756...9480 1890 ... 9450 4 8 17 24 24

320...800 ,1OAT0MOE, 5 a5 g60... 9600 2400 .... 9600 4 8 17 24 24

20/ 20E, 30/30E
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3.3 Motor protection applications of 3VA molded case circuit breakers

Overload protection L:

. Ir Adjustable from 0.4 to 1.0 x I in absolute current values
Ir< 50 A: in steps of 0.5 A
Ir> 50 A: in steps of 1 A

The ETU550M has a permanently activated thermal memory.

Short-time delayed short-circuit protection S:

. lsa Adjustable from 1.2 to 12/15 x I» in absolute current values
Ir <50 A: in steps of 0.5 A

Ir> 50 A: in steps of 1 A
o ts Permanently set to 0.03 s

Instantaneous short-circuit protection I:

o li Adjustable from 3 to 12/15 x I in absolute current values
Ir <50 A: in steps of 0.5 A

Ir> 50 A: in steps of 1 A

Trip class T. or tripping time Tp:
. Te Adjustable 10 A/ 10E /20 / 20E / 30

e Tp Adjustable from 3 to 13/ 15/ 25/ 30 s (dependent on rated current)
in steps of 1s

Phase unbalance lunbal

. lunbal Adjustable from 5 to 50% relative to the
mean value of the three phase currents
in steps of 1%

o tunval tripping time") during startup Adjustable from 0.7 to 60 s,
default setting 0.7 s

. tunbal tripping time? during normal operation Adjustable from 4 to 420 s,
default setting 4 s

The phase unbalance function can be deactivated.
1 Adjustable tripping time with phase unbalance in firmware version 4.3 and higher.
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3.3 Motor protection applications of 3VA molded case circuit breakers

3.34.2 ETU860M electronic trip unit

Front view Characteristic curve

ETUBGOM LSIG

Motor protection - function LSIG
The ETU860M electronic trip unit features:
e Adjustable parameter setting I for overload protection (L)
e Adjustable parameter setting lsq¢ for short-time delayed short circuit protection (S)
® Fixed parameter setting tsa for short-time delayed short circuit protection (S), ts« = 0.03 s
e Adjustable parameter setting li for short-circuit protection (I)
® Adjustable parameter settings lg and tq for ground-fault protection (G)
e Adjustable parameter setting T. for the trip class or tripping time Tp
® Adjustable parameter setting for phase unbalance from 5 to 50% / OFF, tunbal
e Adjustable parameter settings I and t» for blocking protection

® Adjustable parameter settings |<< and t<< for idle running protection
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3.3 Motor protection applications of 3VA molded case circuit breakers

ETU8BB0M setting parameters
sl!
r\ IAI isl [A] [A] [A]
10A, 10/10E,
10..25 50908 30/30E 75...375 .. 25/ OFF
10A, 10/10E,
s 40  16...40 0/20E, 30/30E 330 48...600 120 ... 600 8...40/OFF
10A, 10/10E,
63 25..63 L0 o0k somoe 330 76..945 189 ... 945 13 ... 63/ OFF
10A, 10/10E,
100 40..100 5000 aoa0e 325 1201500 300...1500 20 ...100/OFF
160 63... 160 WA, 3..20 192...2400 480...2400  32... 160/ OFF
20/ 20E, 30
o Fois 10A, 10/10E
=5 200 80 ...200 20/ 20E. 30 3..15 240..3000 30 600...3000  40..200/OFF 50...800
10A, 10/10E,
400A 250 100..250 50 o0c apeie 330 300...3750 750...3750 50 ...250/ OFF
400 160..400 JOATOMOE, 5 o5  480...6000 1200... 6000 80 ... 400 / OFF
o 20/ 20E, 30/30E
10A, 10/10E,
500. 200 ... 500 20020830 3..15 ) 600...7500_ 1500 ... 7500 .10(}...5{]0!0FF”
630 250...630 10A, 10/10E, 3..30 756...9450 1890 ...9450 126 ... 630 / OFF
A 20/ 20E, 30/30E
800 320...800 108 TWASE, 3..30 960 ... 9600 2400 ...9600 160 ... 800 / OFF

20/ 20E, 30/30E

Phase : . ; Trip class
failure Blocking protection Idle running protection [T in s-pat 72x1]
I - :

{CulTeﬂt II: tn | t« 10A 10 20 .
unbalance) [Al [s] = [s] 10E | 20E

30 ... 250; OFF 4 8 17 24 24
40 48 ... 400; OFF 4 8 17 24 24

160 A
63 76 ... 630; OFF 4 8 17 24 24
100 120 ... 1000; OFF 4 8 17 24 24
160 162 .. 1600 OFF 4 8 17 20 —

YO 250A 5...50% / "

= 2{]0_ OFF _240..‘2000.0FF 1 a0 0.3..09xl 1...200 4 8 12 15 —
400 A 250 300 ... 2500; OFF 4 8 17 24 24
o 400 480 ... 4000; OFF 4 8 17 24 24
500 600 ... 5000; OFF 4 8 12 15 —
630 756 ... 6300, OFF 4 8 17 24 24

1000 A
800 960 ... 8000; OFF 4 8 17 24 24
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3.3 Motor protection applications of 3VA molded case circuit breakers

Overload protection L:

o Ir Adjustable from 0.4 to 1.0 x I in absolute current values
Ir <50 A: in steps of 0.5 A
Ir>50 A: in steps of 1 A

The ETU860M has a permanently activated thermal memory.

Short-time delayed short-circuit protection S:

. lsa Adjustable from 1.2 to 12/15 x I» in absolute current values
Ir <50 A: in steps of 0.5 A

Ir> 50 A: in steps of 1 A
o fsd Permanently set to 0.03 s

Instantaneous short-circuit protection I:

o | Adjustable from 3 to 12/15 x I» in absolute current values
Ir< 50 A: in steps of 0.5 A

Ir> 50 A: in steps of 1 A

Ground-fault protection G:

The detection of the ground-fault current is based on the vectorial summation of the three
phase currents.

. g Adjustable from 0.2 to 1 x I» in absolute current values
Ir <50 A: in steps of 0.5 A

Ir> 50 A: in steps of 1 A
o g Adjustable from 0.05t0 0.8 s

in steps of 0.01 s
An alarm threshold Iga between 0.2 to 1 x | can also be set; in steps of 1 A
The current-dependent curve shape I12t; = constant can be deactivated.
Ground-fault protection (G) can be deactivated.

Note

An external current transformer for the neutral conductor cannot be connected.

Trip class T. or tripping time Tp:
. Te Adjustable 10 A/ 10E /20 / 20E / 30

e Tp Adjustable from 3 to 13/15/25/ 30 s (dependent on rated current)
in steps of 1s
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3.3 Motor protection applications of 3VA molded case circuit breakers

Phase unbalance lunbal

. lunbal Adjustable from 5 to 50% relative to the
mean value of the three phase currents
in steps of 1%

. tunbal tripping time") during startup Adjustable from 0.7 to 60 s,
default setting 0.7 s

. tunbal tripping time" during normal operation  Adjustable from 4 to 420 s,
default setting 4 s

The phase unbalance function can be deactivated.
1 Adjustable tripping times with phase unbalance in firmware version 4.3 and higher.

Blocking protection:

. Ip 1) Adjustable from 0.4 to 10 x In
in steps of 1 A

e 12 Adjustable from 0.5to 10's
in steps of 0.5 s

Blocking protection can be deactivated.
1 Adjustable I» over 0.4 in firmware version 4.3 and higher
20 Adjustable t, over 0.5 s in firmware version 4.3 and higher

Idle running protection:
. l<< Adjustable from 0.3 to 0.9 x I
in steps of 0.01 s

o t« Adjustable from 1 to 200 s
in steps of 1s

Idle running protection can be deactivated.
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3.4 Use of 3VA T molded case circuit breakers as switch disconnectors

34 Use of 3VA1 molded case circuit breakers as switch disconnectors

Switch disconnectors are deployed as:

Disconnectors in subdistribution and final distribution boards

Bus couplers

Disconnectors for machine groups, e.g. as maintenance and repair breakers
Operator control and disconnector element for cables, busbars and device groups
Application as disconnector unit

Application as main switches

Isolation of small distribution systems in industrial/commercial buildings

Disconnection of loads

Switch disconnectors are capable of switching equipment and parts of electrical installations
when they are conducting their operational current under normal operating conditions.

Switch disconnectors do not have overload or short-circuit releases. For this reason, a
molded case circuit breaker or a fuse must be installed upstream of every switch
disconnector. Refer to chapter Upstream protection of switch disconnectors (Page 170).

Compatibility of 3VA switch disconnectors and accessories

3VA1 switch disconnectors have been developed from the 3VA1 molded case circuit breaker
design. Both share the same attributes listed below:

Sizes
Dimensions
Mounting options

Procedure for installing accessories

This means that a shunt trip can trip the switch disconnectors by remote control, or that the
disconnector can be opened or closed by a side wall mounted rotary operator.
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3.4 Use of 3VA 1 molded case circuit breakers as switch disconnectors

Isolating features

166

A switch disconnector isolates individual circuits or items of equipment so that maintenance
or repair work can be carried out. This is a health and safety requirement.

In compliance with IEC 60947-3, the symbol below is clearly displayed on the front panel of
switch disconnectors:

In accordance with the requirements of the standard regarding isolating function, the 3VA1
switch disconnector features:

® the switch disconnector symbol
® a correctly dimensioned isolating distance in the OFF position

When the switch disconnector handle is in the OFF position, the isolating distance between
the main contacts is guaranteed to meet the requirements stipulated by standards pertaining
to isolating features. This also applies when manual or motor operators installed on the
disconnector are in the OFF position.

Only when the disconnector is in this safe position can it be locked by various methods (e.g.
door mounted rotary operator, motor operator). The 3VA1 molded case circuit breaker
therefore also meets the requirements for disconnector units according to IEC 60204-1 in the
capacity of a switch disconnector.
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3.4 Use of 3VA T molded case circuit breakers as switch disconnectors

Making capacity

Switch disconnectors have a predefined rated making and rated breaking capacity. As a
result, loads are reliably switched on and off up to the specified breaking capacity.

Features

Switch disconnectors are primarily designed to conduct uninterrupted current up to the
magnitude of the permissible rated uninterrupted current lu.

Another important feature of these devices is their rated short-circuit making capacity lem, as
this defines the capability of the switch disconnector to withstand dynamic and thermal
current loads. Current loads can reach very high values when the switch disconnector makes
on a short circuit. Switch disconnectors are designed to withstand these short-circuit currents
without sustaining damage up to the value of their rated short-circuit making capacity.

Utilization categories for switch disconnectors
Utilization categories are differentiated according to the following criteria:
® The relationship between operational current and rated operational current
® The relationship between operational voltage and rated operational voltage
® Power factor (p.f.)
® Time constant

The utilization category is also identified by a letter:

A - for frequent operation

B - for infrequent operation, e.g. disconnectors which are used only to isolate parts of
electrical installations for maintenance purposes.

It is important to note, however, that the term "frequent operation" does not mean that the
switch disconnector may be used to start up, accelerate or shut down individual motors in
normal operation.

For example, a switch disconnector with a rated operational current le of 160 A and a rated
operational voltage Ue of 400 V AC may be used for frequent switching of a mixture of
resistive and inductive loads including moderate overload only if it can conduct a making
current | of 480 A (3 x le) and withstand a making voltage U of 420 V AC (1.05 x Ue) with a
power factor of 0.65. This capability corresponds to utilization category AC-22A.
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3.4 Use of 3VA 1 molded case circuit breakers as switch disconnectors

Utilization category

Rated
operational
current

Typical applications

Verification of rated making and breaking
capacity

Switch off

.11, |U /U, | cos @

cos @

AC voltage

Switching of resistive loads

nERNN DREIR including moderate overload Al volves
Switching of mixed resistive
AC-22A AC-22B  and inductive loads including All values
moderate overload
Switching of motors or other R hE A
1 I
M Aol high-inductance loads
100A <1,

Rated
operational
current

Utilization category

Typical applications

1.5 1.05 0.95 1.5 1.056 0.95
3 1.05 0.65 3 1.056 0.65
10 1.056 0.45 8 1.056 0.45
10 1.05 0.35 8 1.06 0.35

Direct voltage

168

Switching of resistive loads

DC-21A DC-21B . : All values
including moderate overload
Switching of mixed resistive
DC-22A DC-22B  and inductive loads including All values
moderate overload
DC-23A DC-23B Switching of high-inductance Al vaies

loads

Making current

Breaking current

Rated operational current
Applied voltage

Rated operational voltage
Recovery voltage

1.6 1.056 1 1.5 1.05 1
4 1.05 2.5 4 1.05 2.5
4 1.056 15 4 1.056 15
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3.4 Use of 3VAT1 molded case circuit breakers as swifch disconnectors

3.4.1 Overview of 3VA1 as switch disconnectors

3VA1 / SD100 switch disconnectors A1 switch disconnectors
Electrical characteristics according to IEC 60947-3 3VA11 3VA12 3VVA13

Rated uninterrupted current at 50 °C i Al 63, 100, 125, 160 250 400
Mumber of poles ] ) 3, 4 3,4 3,4
AC-21A [A] 63, 100, 125, 160 250 400
AC-22A [A] 63, 100, 125, 160 250 400
T — AC-23A [A] 63, 100, 125, 160 250 400
DC-21A [A] 63, 100, 125, 160 250
DC-22A [A] 63, 100, 125, 160 250
DC-23A [A] 63, 100, 125, 160 250
Ratedioperaiona] AC (50/ 60 Hz) u ™ 690 690 690
voltage, max. e U W) 3-pole: 500 3-pole: 500
e 4-pole: 600 4-pole: 600
Rated insulation voltage U, ™ 800 800 800
Rated impulse withstand voltage - in [kV] 8 8 8
Rated conditional short-circuit With _additional upstream 3VA1 | KA] TOkA at 415V TOkKA at415 Vv
current circuit breaker (max.) a s 3kAat69ov 10 kA at 690 V
T — Svlvitch di:sf:onnec’(ors only I, [kA] 4.5 4.5 7.3
capacity V'_Jlth Iaddltmnal upstream 3VA1 | KA] 154 kA at 415V 154 kA at 415 V
circuit breaker (max.) . 45kAat690V 17 kA at 690 V
Ralt-;eﬁ \fl;ogéc:lcuit cgr;’::!t 220 ...240V 1, [kA] 100 100 200
‘glﬁD) ey uuaago{. tand2, 380..415V I, kA 70 70 110
type gl/gG) 690 V Iq [kA] 3 10 10
. 380...415V Pt [A%] 475 000 1810 000 1515 000
:'na;'gze"“'“'b'e let-through g4y Pt [A%] 475000 1660 000 2 100 000
690 V It [A%) 475 000 1140 000 1 500 000
M ol estior 380 ...415V I, [kA] 20 29 40
; issil -throu
currer?te . :gg : :c [kA] 3 18.7 33
: ) [kA] 3 14.9 21
CR::rﬁ tshc:rt-!.n'ne withstand ted's 7Y 2 3 48
Mechanical Operating cycles 20000 20 000 10 000
AC-21A 380...415V  Operating cycles 8 000 8 000 6 000
50/ 60 Hz 690 V Operating cycles 5000 5000 1000
AC-22A 380...415V  Operating cycles 8 000 8 000 6 000
S0/60Hz 690V Operating cycles 5000 5000 1000
AC-23A 380... 415V  Operating cycles 8 000 8 000 6 000
50 /60 Hz 690 V Operating cycles 5000 5000 1000
250V Operating cycles 8 000 8 000
Endurance : h
Electrical DC21A 500V Operating cycles 8 000 8 000
600V 4-pole  Operating cycles 8 000 8 000
250 v Operating cycles 8 000 8 000
DC22A 500 V Operating cycles 8000 8 000
600 V 4-pole  Operating cycles 8 000 8 000
250V Operating cycles 8 000 8 000
DC23A 500 v Operating cycles 8 000 8 000
600V 4-pole  Operating cycles 8 000 8000
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3.4 Use of 3VAT1 molded case circuit breakers as switch disconnectors

3.4.2 Upstream protection of switch disconnectors

Switch disconnectors are not equipped with an integral overload or short-circuit release. For
this reason, a molded case circuit breaker or a fuse must be installed upstream of every
switch disconnector.

The coordination tables given below contain the following information:

® The correct assignment of molded case circuit breakers to the switch disconnectors which
require protection

® The maximum permissible rms short-circuit current kA rms for each combination of
molded case circuit breaker and switch disconnector

Protection of 3VA1 switch disconnectors at 50 / 60 Hz by a 3VA1 molded case circuit breaker

Upstream molded case circuit breaker

FMBIIIIIII

PNl 25 36 55 36 55 100

SVAT1..AA..
GRREMMIO W IO il 16 25 36 25 36 55 70

Downstream
load break switch

125 A, 160 A o (B el e I R
55 85 100
SVA12..AA..
250 A 36 55 70
10 10 10

More combinations can be found on the Internet (http://www.siemens.com/3VA-
Documentation).
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3.4 Use of 3VAT1 molded case circuit breakers as switch disconnectors

Combinations with other protective devices can be configured at any time by means of
SIMARIS design or using the characteristics maximum let-through energy I2tmax and
maximum let-through current lc max of the 3VA1 switch disconnector. You will find these
characteristics in the technical product data sheets and in the table in chapter Overview of
3VA1 as switch disconnectors (Page 169).

Note

In the event of a fault, all switching devices in the affected branch must be function-tested
(see Regular maintenance (Page 535)).
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3.5 DC network applications of 3VA molded case circuit breakers

3.5 DC network applications of 3VA molded case circuit breakers
The main applications for 3VA circuit breakers in DC installations or networks are:
® Public transport systems, e.g. electric cars, underground rail networks and streetcars
o UPS systems
® Photovoltaic systems
e Wind power plants

3VA1 molded case circuit breakers as line protection devices with thermal overload releases
and magnetic trip units with short-circuit protection are suitable for use in DC networks.

Features specific to direct current

Short-circuits are interrupted in DC networks by a method similar to the one applied to high
alternating currents, i.e. by current limiting. A high arc voltage develops in molded case
circuit breakers, which forces a current zero when the arc voltage exceeds the value of the
recovery voltage. The current rise, however, is determined by the time constant and not the
make time or power factor.

Overloads are interrupted by a completely different principle to the method applied in AC
networks. With direct currents, there is no periodic zero crossing and thus also no period of
time without magnetic energy in the circuit during which the conditions for extinguishing the
arc are favorable. The arc is not extinguished until the arc voltage exceeds the line voltage
and the current reduces to zero. In other words, a high arc voltage must be developed in
order to interrupt the direct current.

The rated operational current values are generally the same for DC and AC applications.
With DC applications, the breaking capacity depends only on:
® The arc extinction method used

® The line voltage

3VA molded case circuit breakers with IEC certificate
172 Manual, 03/2019, ASE03603177010-03



Applications
3.5 DC network applications of 3VA molded case circuit breakers

3.5.1 Variants

The same thermal-magnetic trip units used as line protection devices in AC installations are
also available for protecting DC installations.

However, a correction factor must be applied to the magnetic trip unit.

Correction factor for the magnetic trip unit for DC systems

0.7 0.7 0.85 0.8 0.8

Example:

3VA1 160 A, TM240 ATAM:
If the switching device is to trip instantaneously in response to an overcurrent of 1200 A, the
parameter |; for instantaneous short-circuit protection (I) must be set to:

li=1200 A x 0.7 = 840 A.

For further information on trip units and details about setting parameters, please refer to
chapter "Line protection applications of 3VA molded case circuit breakers (Page 110)".

It is not possible to use electronic trip units for this application.
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3.5 DC network applications of 3VA molded case circuit breakers

3.5.2

Breaking capacity with direct current

3VA molded case circuit breakers

for DC applications

DC breaking capacity

Rated
ultimate
short-circuit
breaking
capacity |, /
Rated
service
short-circuit
breaking

capacity |

174

at
125V
DC

at
250
vV DC

500V
DC

at
600V
DC

1
switching
pole

2
switching
poles

3
switching
poles

4
switching
poles

OIS VZOOI=Z=TOVWZDIZnwZDIT=Z=20O

[kA]
[kA]
[kA]
[kA]
[kA]
[kA]
[kA]
[kA]
[kA]
[kA]
[kA]
[kA]
[kA]
[kA]
[kA]
[kA]
[kA]
[kA]
[kA]
[kA]
[kA]
[kA]

3-pole | 4-pole

| 16/16
| 25/25

25/25
36/36
55/55

25/25
36/ 36
55/55

25/25
36/36
55/55

25/25
36/36
55/55

8/8
16/ 16
25/25

3VA1 molded case circuit breakers

2-pole | 3-pole | 4-pole | 3-pole | 4-pole

16/16
25/25

36 /36
55/ 55

36/36 36/36
55//-65: '55/.55
85/85 85/85
100/ 100 100/100

36/36 36/36
55/556 55/55
85/85 85/85
100/ 100 100/ 100
100/ 100 100/ 100

16/ 16
25/25
36 /36
55/55
55/ 55
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55/55 55/55
85/85 85/85
100/100 100/ 100

55/55 55/55
85/85 85/85
100/100 100/ 100
100/100 100/ 100

25/25
36 /36
55/55
55/ 55

3VA13/3VA14

400 A/ 630 A
3-pole
4-pole

8/8
16/16
25/25
25/25

8/8
16/16
25125
25/25
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3.5 DC network applications of 3VA molded case circuit breakers

3.5.3 Recommended circuit configurations for DC systems

EYS permissible direct DC 1-[3019 disconnection DC 2-D0le (all—pole] disconnection

voltage U, Grounded system Grounded system Non-grounded system

1 switching [ ‘
125V DC bals \' \ \' \
|Load| |Load]
-
L L. RLE
2 switching l I \ P \r\
250 V DC ol \u\ \u\ \ \’ h‘
Load Load |Load|
ety Tamd
itchi X [\x \x
500V DC " 3 switching \ I\ l\ \/\ /\ \
poles -l P ¥ ¥
Load Load Load
B
4 switching ’ ﬁﬁﬁ
L poles \u \u \u )
Load
GF Ground-fault monitoring

N Ue > 250 V DC: DC insulating plate is mandatory for sizes 3VA10 and 3VA11 with a non-insulated mounting plate
(see chapter Insulating measures (Page 246))

Note
DC 2-pole (all-pole disconnection), grounded system

The grounded pole must always be assigned to the individual conducting path, so that in the
event of a ground fault there are always two conducting paths in series in a circuit with 3-
pole molded case circuit breakers, and three conducting paths in series in a circuit with 4-
pole molded case circuit breakers.
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3.5 DC network applications of 3VA molded case circuit breakers

Note
DC 2-pole (all-pole disconnection), non-grounded system
If there is no possibility of a double ground fault occurring, or if any ground fault that does

occur is dealt with immediately (ground-fault monitoring), 500 V will be the maximum
permissible direct voltage. In a non-grounded system, all poles must be disconnected.

Further circuits are available on request.

See also

Insulating measures (Page 246)
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3.6 Applications of the 3VA molded case circuit breaker with frequency converters

3.6 Applications of the 3VA molded case circuit breaker with frequency
converters

3VA molded case circuit breakers can be used as protective devices in systems using
frequency converters.

Applications of 3VA1 molded case circuit breakers with frequency converters

The 3VA1 thermal-magnetic molded case circuit breakers can be used on the primary or
secondary side of the frequency converter in these applications.

Q1 \l 3VA1 G1 —&4— | Converter

G1 |é Converter Q1 \ 3VA1

M1 (hb Motor M1 @ Motor

Applications of 3VA2 molded case circuit breakers with frequency converters

The 3VA2 electronic molded case circuit breakers can only be used on the primary side of
the frequency converter in the specified 50/60 Hz frequency range. Higher or lower

frequencies result in major deviations in measured values with the result that the tripping
characteristic cannot be adhered to.

Q1 ] svaz 61| 44—

X

Conyefter

G1

M1 é Motor 1 M ) Motor

Converter Q1 >/ 3VA2
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3.6 Applications of the 3VA molded case circuit breaker with frequency converters

If the 3VA2 molded case circuit breaker with communication is used, it must be ensured that
only one 24 V DC power supply unit is used in the system. If this power supply unit is
installed on the primary side, the cable must have additional shielding and must be
connected to ground. Interruptions in communication might otherwise occur.

Note

You can find tables of tested protective devices for SINAMICS PM240-2 Power Modules on
the Internet (https://support.industry.siemens.com/cs/ww/en/view/109486009).
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3.7 400 Hz network applications of 3VA molded case circuit breakers

3.7 400 Hz network applications of 3VA molded case circuit breakers

400 Hz networks are used for:
e Ground power supply systems for aircraft
® On-board electrical systems of marine craft and aircraft

e Other external stations of airports which are protected by uninterruptible power supplies,
e.g. radar installations, data processing equipment, communication systems

It is important to supply the on-board electrical systems of aircraft with a very smooth DC
voltage. This can be generated more easily by 400 Hz power supplies than by 50 Hz
networks. Moreover, the power transmitters (transformers) are smaller and lighter by
comparison with 50 Hz networks, two important arguments for using 400 Hz on-board
electrical systems in aircraft and some marine craft.

Suitable 3VA molded case circuit breakers and trip units

3VA1 molded case circuit breakers equipped with thermal-magnetic trip units TM210, TM220
and TM240 are suitable for use in 400 Hz networks.

Features specific to 400 Hz supplies

The thermal overload release of the 3VA1 molded case circuit breaker comprises a bimetal
through which current flows, causing temperature rise. With currents at 400 Hz frequency,
the temperature rise in the bimetal is higher than at 50 Hz. This is due to eddy-current losses
and the reduction in the available conductor cross section as a result of the skin effect. The
rated operational current must therefore be reduced by 10 % of the value used in 50/60 Hz
applications.

Furthermore, a correction factor must be applied to the magnetic trip unit.

Correction factor at 400 Hz

3VA10 3VA11
100 A 160 A
0.7 0.7 0.55 0.85 0.85
Example:

3VA1 160A, TM240 ATAM:

® Reduction by 10%:
Maximum permissible rated operational current for 400 Hz applications =
160 Ax0.9=144 A

® Correction factor 0.7:
If the switching device is to trip instantaneously in response to an overcurrent of 1200 A,
the parameter i for instantaneous short-circuit protection (I) must be set to li= 1200 A x
0.7 =840 A.
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3.7 400 Hz network applications of 3VA molded case circuit breakers

For further information on trip units and details about the setting parameters, please refer to
chapter Line protection applications of 3VA molded case circuit breakers (Page 110).

It is not possible to use electronic trip units for this application.

See also

Temperature compensation for thermal-magnetic trip units TM210, TM220 and TM240
(Page 632)
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3.8 IT system applications of 3VA molded case circuit breakers

3.8 IT system applications of 3VA molded case circuit breakers

The main advantage of IT systems is that they safeguard continuity of service by electrical
installations and are therefore deployed predominantly in consumer installations where
availability of electrical power is a priority. As a general rule, circuits are interrupted only if
two insulation faults occur simultaneously.

Preferred applications for IT systems are therefore:
® |n buildings with rooms used for medical purposes
® When mobile generators are in operation
® |n certain industries, e.g.:
— in the chemical industry
— in the oil industry
— in the steel industry

— in mining

The IT system is a low-voltage power supply network with increased failure-safety in the
event of ground faults. In an IT system, live phases are not connected to ground. A ground
fault does not cause system shutdown. |[EC 60364-4-41 (VDE 0100-410) therefore requires
insulation monitoring to indicate a fault of this kind. In the unusual event that a fault on the
load side coincides with a second fault on the line side, the full phase-to-phase voltage is
connected across one contact of the breaker. Siemens 3VA molded case circuit breakers for
line protection, whether they are equipped with a thermal-magnetic trip unit or an electronic
trip unit, are suitable for use in IT systems.

Accordingly, the molded case circuit breakers meet the requirements of standard IEC /
DIN EN 60947-2 Annex H up to a maximum voltage (Ue, max.) of 690 V AC.

3.8.1 Selection criteria for 3VA molded case circuit breakers

The circuit breakers are always dimensioned and selected irrespective of the system type in
which they will be deployed.

The circuit breaker is always selected according to the maximum potential short-circuit
current in the IT system. The device is selected in accordance with the relevant l., values of
the 3VA molded case circuit breaker.

If the system operator ensures that no double ground fault can occur on the input or output
side of the molded case circuit breaker, the breaking capacity of leu /lcs remains unchanged in
IT systems. If this cannot be ensured, the values in accordance with the standard

IEC 60947-2 Annex H apply for single-pole short circuits.
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3.8 IT system applications of 3VA molded case circuit breakers

3.8.2 Fault situation

The most critical fault for molded case circuit breakers in ungrounded IT systems is a
double-phase-to-ground fault on the infeed and load ends of the molded case circuit breaker.
If this fault occurs, the entire phase-to-phase voltage is applied across one pole of the
molded case circuit breaker.

IT system 690 V AC
Two faults on the load side - One fault on the line side
double-phase-to-ground fault and one fault on the load side
(double-phase-to-ground fault)
< L1 L1
@ L2 @ L2
A A
=8 . L3 = o L3

Ungrounded transformer
Molded case circuit breaker
Exposed conductive part

FOOO

Contact resistance of exposed conductive part ground
Two faults on the load side - double-phase-to-ground fault
e A fault develops between two phases and an exposed conductive part or ground.

® A voltage of 690 V is applied at the main contacts. This voltage is disconnected by two
breaker poles.

® The molded case circuit breaker is rated for lcu/les at 690 V.

One fault on the line side and one fault on the load side (double-phase-to-ground fault)

® Single-pole short circuit, the full phase-to-phase voltage of 690 V is applied to main
contact L3.

® Selection of the molded case circuit breaker according to their suitability as defined in
IEC 60947-2, Annex H.

3VA molded case circuit breakers with IEC certificate
182 Manual, 03/2019, ASE03603177010-03



Applications
3.9 Safety-related applications of 3VA molded case circuit breakers

3.9 Safety-related applications of 3VA molded case circuit breakers

The 3VA molded case circuit breakers can be used in safety-related applications (up to
Category 2 and PL d according to ISO 13849-1 and SIL 2 according to IEC 62061).

As the molded case circuit breaker has no diagnostic capability, such as mirror contacts, it
cannot be used as a second function channel in the safety function. Neither is is practical to
trip the molded case circuit breaker every time a safety request occurs, as it has to be reset
manually. However it is possible to use the molded case circuit breaker as a "test device
output". When combined with a contactor, this corresponds to Category 2 according to

ISO 13849-1 and can therefore achieve up to PL d. According to IEC 62061, a hardware
fault tolerance (HFT) of 0 can be assumed and up to SILCL 2 can therefore be achieved.

Category 2 can be implemented if the contactor is monitored with the evaluation unit and a
sufficiently prompt fault response (welding of main contacts) takes place in the event of
contactor failure. The molded case circuit breaker is immediately tripped by an undervoltage
release in the event of a fault. It is therefore a single-channel architecture with a specified
fault reaction.

Moreover, the power contactor and the molded case circuit breaker constitute proven
components according to ISO 13849-2.

Danger of death due to undetected fault cluster
Undetected fault clusters can result in life-threatening situations in the application.

In order to avoid an undetected fault cluster, the molded case circuit breaker must be tested
after 6 to 12 months at the latest.

Documentary evidence of the tests performed must be kept by the user during the period of
use.

The set delay time has an effect on the maximum response time.

Danger of death due to excessively long delay time

The delay time set on the molded case circuit breaker has an effect on the maximum
response time.

The user must ensure that this response time in the event of a fault is sufficiently short
based on the risk assessment.

You can find details and calculation examples in the FAQs on the Internet
(https://support.industry.siemens.com/cs/ww/en/view/40349715). The B10(d) values
(https://support.industry.siemens.com/cs/ww/en/view/109738685) of the 3VA molded case
circuit breakers are also listed there.
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3.9 Safety-related applications of 3VA molded case circuit breakers
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4.1 Overview of accessories for 3VA molded case circuit breakers

411 Accessories groups

A comprehensive range of accessories is available to help you adapt 3VA molded case
circuit breakers to the requirements of the specific application.

The table below indicates which accessories are compatible with particular 3VA molded case
circuit breakers, and which sizes of breakers are compatible with the same accessory:

3VA1 3VA2
Chapter Accessories 100 A [ 160 A | 250 A [400 A |630A | 100 A | 160 A | 250 A | 400 A | 630 A [ 1000 A

Auxiliary switches and

; L

4o Internal alarm switches
accessones

_ Auxiliary releases _———————
Connection :
! ¥ 5 _§ |

43 system Connection technology =
Pluginand  Plug-in technology I B S

4.4 draw-out
technology ~ Draw-out technology v ¥ ¥ |

Front mounted rotary operator IEEEEE——— N I S S—
Manual
I S S —
45 BBl Door mounted rotary operator [=——}
Side wall mounted rotary operator IEEEEGEGEGIIISI ;_— E— S
Motor operator MO310
(mounted on the side) —
46 Motor Motor operator MO320 EE——
" operators (mounted on the front)
Motor operator SEO520 _
(with stored energy operator)
; i I N e  E—

47 Lockingand Locking technology fee |
interlocking  |nteriocking technology IS S e I E—
Residual Mounted on the side |

4.8 current Mounted underneath . &  __F |
devices Modular . . e

49 Communication and system integration _-——————————
External

: J _—

410 funclion 56k EFB300

4.11 Testdevices TD300 and TD500 ]

4.13 Escutcheon  Escutcheon (cover frame) ¥ _F " §F |

4.14 DIN rail adapter
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4.1 Overview of accessories for 3VA molded case circuit breakers

4.1.2 Possible combinations of of accessories

The tables below indicate the combinability of different accessories. The boxes to the right of
the grey diagonal line indicate whether or not accessories can be combined.

Examples:

Wire connector, 2 cables, and insulating plate offset (green lines in table below):
Common box: contains square sym- Accessories can be combined

bol
Wire connector, 2 cables, and terminal cover (red lines in table below):
Common box: is empty Accessories cannot be combined

3VA molded case circuit breakers with IEC certificate
186 Manual, 03/2019, ASE03603177010-03



Accessories

4.1 Overview of accessories for 3VA molded case circuit breakers

ction techno nmunication

s

Mounting screw kit E|eow
Handle extension S mom
Rear terminal flat -
Rear connecting studs :
Lug terminal, right-angled .
Insulating plate

Insulating plate, broadened
Lug terminal -
Front connection bars extended !
Front connection bars broadened
Front connection bars edgewise

Box terminal

Circular conductor terminal

Circular conductor terminal, large
Circular conductor terminal, 2 cables
Circular conductor terminal, 6 cables
Phase barriers \ -
Terminal cover, extended

Terminal cover, short

Terminal cover, broadened

24 V module

COMOE0 communication module

Voltage tap for metering function

External current transformer for N conductor
EFB300 external function box

Misc.
|m =

" w m|n =5
s n u|n u|
I R R ILE

Connection technology

: " ®E " E E B FE E E R R E N B ER NN E|EHB

" E/® E " B E E E E E B EEE SN ESENGENGB®
R IR E R T NI =

" ® B E/§F B E F E E R R R N R R R E NN R R EBN

Communication
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4.1 Overview of accessories for 3VA molded case circuit breakers

188

Manual operators A|RCD| Plug-in and draw-out technol

S
=
(=]
=
m
-
5
e

g
g

Front mounted rotary operator [ EEEEEEEEEN EEN

Side wall mounted rotary operator EEERN "

Door mounted rotary operator mEEm [ " EEEEESEEEEEEESN
« Cylinder lock (type Ronis) E R EEEEEN EEE RN EEEEEEEEN
-g Cylinder lock adapter for manual operators EEEmEEm E EE EEEEEEEEEESN
2 llumination kit E e EEE®R E EE EEEEEEEEEEN
TouCyIinderlod((typeKaba) L EEEEE= EEEEEEEEEEEEEE
§ Extended DIN rail for N/PE terminal 3 a
E!E;h:aﬁ(il(](ttmm mEn EEEmEEREER EEn

Variable depth adapter (] LI ] (N ]

Rotary operator with shaft stub ] e EEEEEEN " Em

Supplementary handle for door mounted rotary operator : EEEEEESEEESN EES®
= Motor operator /"l e e EEEnR LI |
8 Side mounted residual current device [ ]

& | padside residual current device

Conversion kit for draw-out unit L]

Complete kit for draw-out unit EEEEEN

Conversion kit for plug-in unit L]

Complete kit for plug-in unit N n

Plug-in and draw-out technology

DIN rail adapter

Auxiliary circuit connector for draw-out unit
Auxiliary circuit connector for plug-in unit
Position signaling switch

Door feedthrough

Communication interface for draw-out unit
Cylinder lock (type Ronis)

Cylinder lock adapter for draw-out unit

Locking and interlocking

Sliding bar with Bowden cable

Sliding bar

Rear interlock

Padlock device

Cylinder lock adapter for accessories compartment
Cylinder lock (type Ronis)

Bowden cable 90 - 600 mm

Bowden cable 600 - 1000 mm

Bowden cable 1000 - 1500 mm

Mounting plate for rear interlock

3VA molded case circuit breakers with IEC certificate
Manual, 03/2019, A5E03603177010-03



Accessories

4.1 Overview of accessories for 3VA molded case circuit breakers

on technol Communication

. terminal

Termi

F

L

Front mounted rotary operator

Side wall mounted rotary operator

Door mounted rotary operator

Cylinder lock (type Ronis)

Cylinder lock adapter for manual operators
llumination kit

Cylinder lock (type Kaba)

Extended DIN rail for N/PE terminal

Shaft 600 mm

Variable depth adapter

Rotary operator with shaft stub
Supplementary handle for door mounled rotary operator
Motor operator

Side mounted residual current device
Loadside residual current device

Manual operators

L BN BN SR BN BN BN BN B B B B B B BN B Handle ext

" ®m m " E S N B R §N|/N N N E R RS EE NN E N EEEE®EERE NN EENEEE &= @®mQCEG

RCD |M
" E " " E § B BE E/E E N N B EEE N E N E|N HE NN E EE N BN EEENEENG®

Conversion kit for draw-out unit

Complete kit for draw-out unit

Conversion kit for plug-in unit

Complete kit for plug-in unit

DIN rail adapter

Auxiliary circuit connector for draw-out unit
Auxiliary circuit connector for plug-in unit
Position signaling switch

Door feedthrough

Communication interface for draw-out unit
Cylinder lock (type Ronis)

Cylinder lock adapter for draw-out unit
Sliding bar with Bowden cable

Sliding bar :
Rear interlock LI ]
Padlock device L
Cylinder lock adapter for accessories compartment e EEm
Cylinder lock (type Ronis) W E EE
Bowden cable 90 - 600 mm i
Bowden cable 600 - 1000 mm
Bowden cable 1000 - 1500 mm
Mounting plate for rear interlock

Plug-in and draw-out technology
| |
[
"

E|® " ¥ E B §F B S N E N BN E| NN E N N NN B EER N = BHQ§HF
{ B IO B B B B B B B B B O BE BN B SF B B BN B B B B BN B B B N

Locking and interlocking
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4.1 Overview of accessories for 3VA molded case circuit breakers

Misc.

Mounting screw kit
Handle extension

Locking and inter

Connection technology

Rear terminal flat

Rear connecting studs

Lug terminal, right-angled

Insulating plate

Insulating plate, broadened

Lug terminal

Front connection bars extended
Front connection bars broadened
Front connection bars edgewise

Box terminal

Circular conductor terminal

Circular conductor terminal, large
Circular conductor terminal, 2 cables
Circular conductor terminal, 6 cables
Phase barriers

Terminal cover, extended

Terminal cover, short

Terminal cover, broadened

tion technolo Communi

Communication

190

24 V module
COMOE0 communication module
Voltage tap for metering function

External current transformer for N conductor

EFB300 external function box

3 i fis o i i P i
EEn E EEEESEESNEENENSNESNEEERSS
EE RS EEE NN NN R NN REEENEN
(I | EEEm EEEn ] EEEsEn
'__- EEEm "EmEn L] EEEEN

] "N EEEEENEE EEEEn
LI ] " EEEN E s EEn
N EEEEEEEN EEEER
mEm E s EEm S EjimEEE®m
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il EEEERE EEEEESN
EEEEEEENEEEEES®R

EE EEEEEEEERESN

e mEm ITE RN

L EE ElmmEEm
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EEEEB®

, mEm
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Accessories

4.2 Infernal accessories

4.2 Internal accessories

421 Mounting locations on 3VA molded case circuit breakers

The portfolio of internal accessories includes:

Auxiliary switches

Alarm switches

Auxiliary releases

COMO060 communication module
24 \/ module

Cylinder lock (type Ronis)

The following tables show the alternative mounting locations for internal accessories, which
depend on the size and pole number of the circuit breaker.
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Accessories

4.2 Infernal accessories

3VA1 molded case circuit breakers:

3VA1 100/160/250 A

Internal accessories

3VA10 3 vail2
3- and 4-pole 3- and 4-pole 3- and 4-pole

Mounting location 11

AUX_HQ
- AUX_HQ_el
% Auxiliary switches
3 AUX_HP
=
=
3 LCS_HQ
Leading changeover switch LCS_HQ_el
LCS_HP
TAS_HQ
Trip alarm switch TAS_HQ_el
{:ﬂ, TAS_HP
3 EAS_HQ
E Electrical alarm switch
o) EAS_HQ_ el
<
SAS_HQ
Short circuit alarm switch
SAS_HQ_el
S ip left S
hunt trip le
% STL (El)
© Shunt trip flexible STF
§ Electromagnetic release = RCR
é Undervoltage release UVR
Universal release UNI
Communication module COMOB0
24 V module
Cylinder lock (type Ronis)

3VA molded case circuit breakers with IEC certificate
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Accessories

4.2 Infernal accessories

3VA1 400/630 A

Internal accessories

3VA13/14
3- and 4-pole

Mounting location

AUX_HQ
i AUX_HQ_el
2 Auxiliary switches
k] — — —— —
g AUX_HP
= — — — —
g .
3 LCS_HQ
Leading changeover switch LCS_HQ_el
LCS_HP I L —
TAS_HQ
Trip alarm switch TAS_HQ_el
w
% TAS HP — —
|- EAS_HQ
E Electrical alarm switch
g EAS_HQ_el
SAS_HQ || »
Short circuit alarm switch |
SAS_HQ_ el | H
STL —
» Shunt trip left
e STL (EI) —
% Shunt trip flexible STF E
5 Electromagnetic release RCR
3 Undervoltage release UVR | —
Universal release UNI —
Communication module COMOB0 .
24 V module
Cylinder lock (type Ronis) | | —

3VA molded case circuit breakers with IEC certificate
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Accessories
4.2 Infernal accessories

3VA2 molded case circuit breakers:

3VA2 100/160/250 A 3VA20/21/ 3VA20/

Internal accessories 4-po

Mounting location

AUX_HQ | B BN N | [ B N N (N N BN BN B e N ]
o AUXHQel | | ®m m ®m = [ B B BN (I BN NN BE BN N B " =
2 Auxiliary switches
e ——— | — ——— — | | — — —
H AUX_HP |
= = I e I —
& = I .
‘E LCS_HQ
= Leading changeover switch LCS_HQ_el ] ]
LCS_HP — —
TAS_HQ L} " = " = " =
Trip alarm switch TAS_HQ_el u L B | [ N | " =
% |
{:': TAS_HP =— — = —
% EAS_HQ w "
E Electrical alarm switch | |
g EAS_HQ_ el | ]
SAS_HQ
Short circuit alarm switch
SAS_HQ_ el
STL — —
» Shunt trip left
2 STL (El) — —
o 1|
% Shunt trip flexible STF e e — —
g Electromagnetic release RCR
é Undervoltage release UVR T —
Universal release UNI — | —
Communication module COMOoB0 —— —
24 V module e —— ——
Cylinder lock (type Ronis) e ——

3VA molded case circuit breakers with IEC certificate
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Accessories

4.2 Infernal accessories

3VA2 400/630 A

Internal accessories

Mounting location

AUX_HQ
2 . . AUX_HQ_el
2 Auxiliary switches
= AUX_HP
w
2 | _
)
3 LCS_HQ ]
Leading changeover switch LCS_HQ el ]
LCS_HP —_— | —
TAS_HQ ulm LR ] [
Trip alarm switch TAS_HQ el | 'm|m
% |
{:': TAS_HP — -— l —
% EAS_HQ = ] .
E Electrical alarm switch |
s EAS_HQ_el . -
SAS_HQ | o] ]
Short circuit alarm switch
SAS_HQ_ el
STL —— —
» Shunt trip left
2 STL (EI) — —
& L |- 4§ | - 1 |
% Shunt trip flexible STF B = — _—
g Electromagnetic release RCR
é Undervoltage release UVR — | ——
Universal release UNI — ‘ ——
Communication module COMOE0 — ————
24 V module — =
Cylinder lock (type Ronis) —— S
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4.2 Infernal accessories

3VA2 1000 A

Internal accessories

Mounting location

3VA25

3-pole

AUX_HQ (m mm m s mm| mm I;I | Emlmm
AUX_HQ el (BN BN BN | L BN BN R | _ BN BN BN | L BE BN R |
8 Auxiliary switches
S —  — —— — — — —
é AUX_HP
= | [___BN | L =—""] [__B§ |
g L - = !
3 LCS_HQ ] L]
Leading changeover switch LCS_HQ el ]
LCS_HP — [ —
TAS_HQ - .
Trip alarm switch TAS HQ el | BN |
w
% TAS HP ] —
2 EAS_HQ " -
g Electrical alarm switch
3 EAS_HQ_el | [ ]
SAS_HQ
Short circuit alarm switch
SAS_HQ_el
STL — —
» Shunttrip left
o STL (El) — —
i ! |
S Shunt trip flexible STF _— e
_E Electromagnetic release RCR
:'§ 1 1 1 1 A d
Z Undervoltage release UVR o —
Universal release UNI — e
Communication module COMO060 — | e
24 \ module e ——
Cylinder lock (type Ronis) — —

See also

196

Cylinder locks for locking the 3VA molded case circuit breaker (Page 365)
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4.2 Infernal accessories

422 Auxiliary and alarm switches

The auxiliary and alarm switches for 3VA molded case circuit breakers belong to an
integrated range of accessories. They can be installed in all sizes of all circuit breakers up to
1000 A.

The auxiliary and alarm switches can be very simply snapped into place and connected up in
accessory compartments provided on the front panel of the unit to the left and right of the
handle.

All auxiliary and alarm switches are designed as changeover contacts and therefore provide
a high degree of flexibility for planning and installation purposes.

HQ and HP switches

The switches are available in versions HQ and HP. HQ switches are 7 mm wide, and HP
switches 14 mm wide.

Both switch versions can be combined extremely flexibly in a molded case circuit breaker.
This level of compatibility means that two HQ switches can be optionally installed in place of
one HP switch.

HQ and HP switches have the same functionality, but differ in terms of the following features:
® Connection technology
— HQ: One conductor per contact point
— HP: Two conductors per contact point possible (loop-through)
e Key electrical data
- HQ: max. 250 V; max. 6 A
— HP: max. 600 V; max. 10 A
Individual key electrical data can be found at the end of this chapter.
All HQ switches are also available in an electronics-compatible version (HQ_el).

The electronics-compatible auxiliary switches (HQ_el) are specially optimized for switching
small voltages and currents. They are therefore particularly useful for alarms in the vicinity of
PLC controllers, for example.

3VA molded case circuit breakers with IEC certificate
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Accessories

4.2 Infernal accessories

The diagram below uses the example of an ET200S to illustrate the conventional method of
connecting the electronics-compatible auxiliary switch AUX, the trip alarm switch TAS and
the motor operator MO320 to a distributed I/O unit.

ON/OFF
Tripped =
Tripped

5
6
ONJ/OFF ;

L+

Further information about contact reliability can be found at the end of this chapter.

Auxiliary switches AUX

The purpose of auxiliary switches is to signal the position of the main contacts of the molded
case circuit breaker. The contacts of the auxiliary switch open and close simultaneously with
the main contacts of the molded case circuit breaker.

Leading changeover switches LCS

Leading changeover switches signal the opening of the main contacts with a lead time of
20 ms in advance of circuit breaker trips and can be used for load shedding, for example.

3VA molded case circuit breakers with IEC certificate
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4.2 Infernal accessories

Trip alarm switches TAS

i

Trip alarm switches signal all types of molded case circuit breaker trip, regardless of the
cause of the trip. The trip alarm switches are actuated whenever the molded case circuit
breaker switches to the TRIP position.

Electrical alarm switches EAS

<

Electrical alarm switches are operated as soon as the main contacts of the molded case
circuit breaker open in the event that the breaker is tripped by the ETU. They indicate the
following conditions:

® Opverload L and neutral conductor overload
e Short-circuit S, |
e Ground-fault tripping G
® Residual current device RCD820
The electrical alarm switch is not operated:
® \When the breaker is tripped manually
- PUSHTO TRIP

— When the breaker is withdrawn from the plug-in/draw-out socket when the main
contacts are closed

® When activated via an auxiliary release
— Shunt trip STL, STL(EI), STF
— Undervoltage release UVR
— Universal release UNI

Electrical alarm switches are compatible only with 3VA2 molded case circuit breakers
equipped with electronic trip units (ETU).

3VA molded case circuit breakers with IEC certificate
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4.2 Infernal accessories

Short circuit alarm switches SAS

% Short circuit alarm switches signal trips only if they have been initiated by a short circuit.
! | These events are also indicated on the molded case circuit breaker.

The trip must be reset by deliberate acknowledgement of the fault before the molded case
circuit breaker is switched to ON again.

Short circuit alarm switches are only compatible with 3VA1 molded case circuit breakers. On
breakers equipped with electronic trip units, the short circuit alarm function is performed by
the electronic trip unit (ETU) and the EFB300 external function box.

3VA molded case circuit breakers with IEC certificate
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4.2 Infernal accessories

423 Contact sequence diagrams

Auxiliary switches and alarm switches

AUX
Aucxiliary switch Leading changeover switch Trip alarm switch
AUX_HP, AUX_HQ, AUX_HQ_el LCS_HP, LCS_HQ, LCS_HQ_el TAS_HP, TAS_HQ, TAS_HP_el

MCCB | .

TAS NO

MCCB ‘ _

TAS NO

Switch off

Auxiliary switches and alarm switches

SAS

Short circuit alarm switch Electrical alarm switch

SAS_HP, SAS_HQ, SAS_HQ_el EAS_HP, EAS_HQ, EAS_HQ_el

MCCB | . MCCB | .
SAS NO ! EAS NO

MCCB ‘ _ MCCB _ _

SAS NO i EAS NO

EAS NO _ .
EAS NC ’
TRIP.

D Main contacts open Auxiliary contacts open - Contacts closed

N Manual reset by tool necessary after tripping
Automatic reset by motor operator MO320

3VA molded case circuit breakers with IEC certificate
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4.2 Infernal accessories

4.2.4

Technical specifications of auxiliary and alarm switches

Technical specifications
Auxiliary switches and alarm switches

Overall width mm
Graphical symbol
solid/stranded/finely Screw-type terminal
stranded with end sleeve (per contact)
W‘ Screw-type terminal
(per contact)
Finely stranded Screw-type terminal
with insulated end sleeve (per mtny;zm} I
Conductor cross- Screw-type terminal
section (per contact)
Tightening torque Nm
(connecting cables)
Stripped length
mm
Rated insulation voltage U, V AC
Rated impulse withstand voltage U‘mP kv
IEC 60947
v
AC50Hz
UC
Vv
: DC
Rated operational voltage
UL/CSA
v
AC 60 Hz
u
* v
DC

Protective separation IEC 60947-1

HQ_el

AUX LCS TAS EAS SAS|AUX LCS TAS EAS SAS| AUX

ifdliijeed

2NC

Bl
e —

4 NO
1% (0.5 mm? - 1.5 mm?)

1 x (AWG20 - AWG186)

1 x (0.5 mm?- 1.0 mm?)

1 x (AWG20 - AWG186)

0.4+01

15

690
Overvoltage category Ill
Pollution degree 3

4

240 24

250 24

300 24

250 24

HP

2% (0.75 mm? - 2.5 mm?)

2 x (AWG18 - AWG14)

2 % (0.75 mm?- 1.0 mm?)

2 x (AWG18 - AWG16)

600

250

600

250

Augxiliary current pa{hs are protectively separated up to 500 V12

1) Safe separation in the case of side-by-side construction of auxiliary switches and auxiliary releases only up to 440 V
and in systems up to an impulse voltage withstand level of 4 kV

2 HP switches without adjacent switches; not in mounting locations 11 and 21 up to 690 V

202

3VA molded case circuit breakers with IEC certificate
Manual, 03/2019, A5E03603177010-03



Accessories

Technical specifications
Awrxiliary switches and alarm switches

Conventional free-air thermal current
Rated making capacity

AC-12

AC-15

Rated operational
current

DC-12

DC-13

Short-circuit Fuses

Lead time relative to

main contacts” L

12V
24V

48V
125V
2201240 V
280/440 V
600 V
12V

24V

a8v
125V
2201240 V
280/440 V
600V
12V

24V

48V
110V

250 V/
12V

24V

48V
110V
250 V

Type gGlgL
protection Miniature circuit breakers Characteristic type B

Switching frequency Switching operations per hour

. Accessories cover closed
Degree of protection -
Accessories cover open

Minimum load

At24V DC
At 5VDC

>>» > > > > > >P>>>Pr>>Pr>rrrrr>r>rrr>r

ms

mA |
mA

HQ

Lo o N = > TR = » T o B o =

W oW oW W W

6
4
2
0.5
0.25
1
0.8
0.4
0.2
0.1

HQ_el

0.3
0.3
0.3
0.3

0.3
0.3

0.1
0.1

0.07
0.07

4.2 Infernal accessories

IAUX LCS TAS EAS SAS|AUX LCS TAS EAS SAS| AUX

iiilagi

HP

10
10
10
10
10
10

N oo oo S

o
S

6
2
0.6
03
8
3
0.8
0.2
0.1

according to the specifications relating to rated oberationa[ current
according to the specifications relating to rated operational current

70

=20

240

IP40

1P20

0.5
1

) In combination with manual switching operations, but not when motor operators are used

3VA molded case circuit breakers with IEC certificate
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4.2 Infernal accessories

425 Auxiliary releases

Auxiliary releases allow remote electrical tripping of the circuit breaker. They can be used to
monitor control or main circuits in order to implement a protective system against accidental
restart following a power failure, for example.

Auxiliary releases therefore perform a main circuit monitoring function in addition to the main
circuit monitoring performed by the trip unit.

Auxiliary releases are extremely easy to install. No tools are required because these 21 mm
wide components are simply snapped into place in the accessory compartments to the left
and right of the handle. The accessories are connected by screw terminals for auxiliary
conductors with a cross-section of up to 1.5 mm2. The terminals are mounted on the front of
the unit for easy access.

The shunt trips are suitable for use in electrical interlocks. An attempt to switch on a circuit
breaker while the interlock voltage is applied to the shunt trip leads to a so-called "no-load
switching operation”, i.e. the basic breaker always returns to the TRIP position and the main
contacts never close.

Note

All auxiliary releases are reverse-polarity-protected.

Shunt trip left STL

Shunt trips of type STL can be fitted in the left-hand accessory compartment as an
alternative to an undervoltage release. The units are available with five rated voltages in the
following range:

® 24 to 600V AC 50/60 Hz
e 12t0250V DC

They have a maximum power consumption of 58 VA which is significantly lower than the
power consumption of the flexible shunt trip versions.

Switches (permanent signal) or momentary push-buttons (minimum signal duration 40 ms)
may be used to control shunt trips.

Shunt trip left STL (EI) for electrical interlocks

Shunt trips of the type STL (EI) can be used to implement electrical interlocks between two
molded case circuit breakers. The interlocking auxiliary release prevents short-time contact
between the main contacts during a switch-on attempt.

Shunt trip STL (EI) is available with a rated voltage of 24 V DC.

3VA molded case circuit breakers with IEC certificate
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4.2 Infernal accessories

Shunt trips flexible STF

Shunt trips of type STF can be fitted in the left-hand and the right-hand (3VA2 only)
accessory compartment. They are therefore suitable for combining different auxiliary
releases in one switch.

The units are available with six rated voltages in the following range:
® 24 to 600 V AC 50/60 Hz

Due to their design, their power consumption ranges up to maximum 750 VA and is therefore
higher than the power consumption of STL versions.

Undervoltage releases UVR

Undervoltage releases trip the molded case circuit breaker in the event that the rated voltage
fails or drops to between 70% and 35% of its normal value (in compliance with the relevant
standard).

The main contacts of the basic breaker cannot be reclosed until the voltage applied to the
UVR reaches 85% of its rated value. The breaker main contacts cannot close until the UVR
rated voltage reaches this level.

The units are available with rated voltages in the following range:
® 24 to0 480V AC 50/60 Hz
e 12t0250V DC

Universal releases UNI

A universal release is a single, 21 mm wide component in which a shunt trip and an
undervoltage release are combined. These are subject to the same tripping conditions as the
individual devices. Both functions can therefore be performed at the same time with a
minimal footprint.

The three available rated voltages are identical in each case for both the shunt trip and the
undervoltage release. These rated voltages are:

e 12V DC
e 24V DC
e 48V DC

3VA molded case circuit breakers with IEC certificate
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4.2 Infernal accessories

Technical specifications of shunt trips and releases

Technical specifications
Auxiliary releases

Overall width

Graphical symbol

solid/stranded/finely Screw-type terminal
stranded with end sleeve (per contact)

SRR oty

Finely stranded Screw-type terminal
with insulated end sleeve (per contact)
e @ i o
G (per contact)
Tightening torque (connecting cables)
Stripped length
Rated insulation voltage U,
12 vDC
24-30 vV DC
48 - 60 vDC
110-127 VDC
220-250 VDC
24 V AC 50/60 Hz
48 - 60 V AC 50/60 Hz
110-127 V AC 50/60 Hz
Power consumption 208-277 WV AC 50/60 Hz
380-600 \ AC 50/60 Hz
24 VDC
24 V AC 50/60 Hz
48-60 V AC 50/60 Hz
110 127 V AC 50/60 Hz
208-277 WV AC 50/60 Hz
380-500 VW AC 50/60 Hz
600 V AC 50760 Hz

206

Number,|

x mm?

Number

x AWG

Number

x mm?

Number
x AWG

Nm

mm

VAC

SSsSsss=s=s¢=

VA

VA
VA
VA
VA
VA
VA

C1 C1
1 1
i) L]
I I
Cc2 c2
1 x (0.5 mm? - 1.5 mm?)
1 % (AWG20 - AWG16)
1 x (0.5 mm? - 1.0 mm?)
1 x (AWG20 - AWG16)
0.4+
10
690
Overvoltage category llI
Pollution degree 3
30
25-50
20-30
30 -40
23-35
30
15-30
30-40
20-40
15-40
= 340
- 400-720
- 550 - 810
- 380-720
- 350 - 650
- 300

3VA molded case circuit breakers with IEC certificate
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Technical specifications
Auxiliary releases

12 VDC w
24 v DC w
48 VvDC w
60 vDC W
125-127 VDC w
220-230 VDC w
250 Vv DC w
24 V AC 50/60 Hz VA
48 V AC 50/60 Hz VA
60 V AC 50/60 Hz VA
Power consumption 110 V AC 50/60 Hz VA
120-127 V AC 50/60 Hz VA
208-230 V AC 50/60 Hz VA
380-400 VWV AC 50/60 Hz VA
440-480 V AC 50/60 Hz VA
12 V DC (Cat II;
PELV/SELV)
o4 VDC (Catll;
PELV/SELV)
48 V DC (Cat II;
PELV/SELV) |
Rated impulse withstand voltage LR kV 6
Making current | max bei V 1'5\"1;024
Maximum tripping time ms
Electrical trips
Service life Mechanical switching cycles of circuit
breaker
Priority with respect to other
control signals
Degree (;f.p;(;t.aciion Accessories cover closed
Accessories cover open .
Minimum signal duration ms 40

Response voltage of shunt trip:
Pick-up (circuit breaker trips)

Us/V % 70... 110

Pick-up (circuit

R I of breaker can be Us/V %
esponse voltage switched on)
undervoltage release: i
Release (circuit Us/V %
breaker trips) l
Tripping frequency Tripping operations per hour 240
Suitable for electrical interlocking of MCCBs No

3VA molded case circuit breakers with IEC certificate
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STL (El)

6

1A/24VDC

40
70... 110

240
Yes

0.

6

<10
8500

25000

Given

IP 40
IP 20
40

120
No

4.2 Infernal accessories

110

18A/24VAC 5mA/480V

<25
<25
<25
<25
<25
<25
<25
<20
<20
<20
<20
<20
<20
<25
<25 _
UVR: <25
SHT: 20
UVR: <25
SHT: 20
UVR: <25
| SHT: 20
4 0.5
15A/24V
40
70...110
85...110
35...70
Unlimited
Yes
207



Accessories

4.2 Infernal accessories

Tripping times of shunt trips
Cable length under 20 m at Ue:

Cable length 20 m to 200 m at Ue and max. conductor cross section:

3VA molded case circuit breakers with IEC certificate
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4.2 Infernal accessories

4.2.6 Time-delay devices for undervoltage releases

Undervoltage releases can also be equipped with external, electronic time-delay control
devices which prevent unintentional tripping in response to brief voltage dips during periods
of disrupted operation.

Time-delay device for UVR with fixed delay setting

The simple time-delay device with fixed delay setting is available for the following voltages:
e 110V AC and 230V DC

e 24V DC

The default delay time is >100 ms as supplied, but can be extended by the customer with the
addition of supplementary capacitors:

FAT 110 V AC (50/60 Hz) 230 V AC (50/60 Hz)
sAst it 110V DC 230V DC
3VA9988-0BF23 3VA9988-0BF21 3VA9988-0BF22

24V DC: 3VAS908-0BB11 110V AC / DC: 3VA9908-0BB23 230V AC: 3VAS908-0BB25
3VAS908-0BD12 230V DC: 3VA9908-0BB15
Y Az 110V 507z U AT 730V 50Hz
f—| ' L acTiov eorz 1/ I\ L‘mﬁz_l /—|
e 5 UELJ 8 8 g 8 g uﬁﬂ A3 A4 A5 B DI || Un? ]|
2 kL ROMS ’9“"9 Qi)
(NN i3 . | [N | LI |
= $ _———— '\‘_- # i - ~ i # i . —
AL ey Fr— 17
00000 QOO0 @ 00 G
A2- Als C+ D2 AZ- A1+ C+ D2 A2- Als C+ D2
! | 1 1 1 1
b—J | &43—__ Nw—J hi}__ Nw—J %J}——
L L—_J Option: 1, >> L 177 Option: t, >> L LE T option:t, >
t,  [ms] > 100
C [WF] 1000 33 10
0xC=1xt,
1xC=2xt,
2xC=>3xt,
3xC=4xt,

The device can be screw-mounted or attached to a 35 mm DIN rail.

You can find a circuit diagram in chapter Circuit diagrams (Page 539) or in the operating
instructions.

4.2.7 COMO060 communication module

You can find information about the COM060 communication module in chapter
Communication and system integration (Page 484).

3VA molded case circuit breakers with IEC certificate
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4.2 Infernal accessories

4.2.8 24 V module

With the aid of the 24 volt module, the ETU electronic trip unit of the 3VA2 molded case
circuit breaker can be permanently activated.

The module is installed in the right-hand accessory compartment and takes up four slots.
The following advantages arise from the use of the 24 V module:

® Activated display even when the circuit breaker is switched off or no current is flowing
through the main circuit.

e Backlighting permanently activated

e Through activation of the ETUs, it is possible to test and change setting parameters (5-
series and 8-series ETUs)

e Faster tripping of the 3VA2 molded case circuit breaker on connecting to a short-circuit by
an already active ETU

There are two connection points available for ground and 24 V DC, making looping through
of the voltage very easy.

24V DC £ 20 % Class 2 (?

max 8

3VA2 3VA2 3VA2

Mechanical design

Width mm 288
Height mm  64.1
Depth mm 335
Number of slots 4
Net weight g 80
Pollution degree 3
Overvoltage category 1

3VA molded case circuit breakers with IEC certificate
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4.3 Connection system

4.3 Connection system

The chapter "Connection technology" contains useful information and provides a
summarized description of the 3VA connection system. It provides a helpful guide to
connecting cables or busbars to a molded case circuit breaker and so helps to ensure the
safety of personnel and material assets. Mistakes which affect the operational safety of
electrical installations can be avoided.

Contents

The chapter discusses the following topics:

® General information about cables and busbars

e Portfolio of connection components for 3VA molded case circuit breakers with
— Front cable connection
— Front busbar connection / cable lug connection
— Rear busbar connection / cable lug connection

® Further connection accessories

4.3.1 General information about cables and busbars

Cables and busbars: Cables

Cable designation and cable classes

A key design feature of a cable is its flexibility. This is primarily determined by the number of
cores inside the cable.

Cable classes as defined by IEC 60228:

&

5 o

Class 1 - cable with solid conductor

Class 2 - cable with stranded conductors
Class 5 - cable with finely stranded conductors

®EOO

Class 6 - cable with a large number of extra finely stranded conductors

3VA molded case circuit breakers with IEC certificate
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4.3 Connection system

The conductors in class 1 and 2 cables are inflexible conductors, either solid or stranded.
These are used predominantly in applications with low-curvature cable bending radii and in
fixed or inflexible installations.

Flexible conductors of class 5 and class 6 permit greater cable bending radii.

The cable conductors used in low-voltage power distribution installations mainly belong to
classes 1, 2, 5 and 6.

Cables with solid conductors in class 1 used for these applications normally have a cross
section of 16 mm? or less.

Please note: Solid-conductor cables in classes 1 and 2 are smaller in diameter than cables
in classes 5 and 6 even when their cross sectional area is the same. As a result, cables with
the same diameter from different classes may have different connection cross sections.

Cable class 2 Cable class 5
70 mm? 50 mm?

Solid and stranded sector-shaped conductors are also used.

Compression lugs and wire-end ferrules

Cables are connected by means of compression lugs and wire-end ferrules to the molded
case circuit breaker in order to provide stable, safe connections. These elements help to
make solid connections at the breaker.

The cable is first stripped over the distance L before the compression lug or wire-end ferrule
is attached to the cable.

3VA molded case circuit breakers with IEC certificate
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4.3 Connection system

The cable must be stripped carefully to ensure that the correct amount of insulating material
is removed. If too much material is removed, it will not be possible to make a secure
connection between the cable and compression lug or wire-end ferrule.

Cabile lugs for compression connections compliant with DIN 46235 have ideal heat transfer
characteristics for connecting busbar connectors. By contrast, "Terminal lugs with narrow
palm for switching devices" (designation "SG" for example) must be used to make direct
cable connections in the termination area of the molded case circuit breaker. These terminal
lugs vary in design depending on make. All terminal lugs of this kind with the dimensions
stipulated in standard IEC 60947-1, Annex P are basically suitable.

Cables and busbars: Busbars

In addition to cables, the busbar is also widely used in electrical connections, especially in
panels.

Some of the reasons for using busbars include:

® High-curvature bending radii which are unsuitable for cables of large cross section
e |ack of space

e Heat dissipation, air circulation

Rigid and in some cases flexible busbars are used in the examples of applications listed
above.

Rigid busbars are made of copper or aluminum. Pre-punched aluminum busbars, some of
which are threaded, are often used.

Flexible busbars are chosen for applications which demand a high degree of flexibility and
high-curvature bending radii. These consist of bundles of copper or aluminum strips.

3VA molded case circuit breakers with IEC certificate
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4.3 Connection system

43.2 Portfolio of connection components for 3VA molded case circuit breakers

4.3.2.1 General overview

3VA molded case circuit breakers employ connection technology which is designed to
support uncomplicated and convenient commissioning of the breakers in such a way that all
installation requirements are fulfilled.

To meet this objective, an extensive portfolio of connection components is available.

Box terminal

Bus connectors edgewise
Wire connector with control wire tap Front bus connectors offset
Wire connector Front bus connectors extended
Wire connector, large, with control wire tap Nut keeper kit

Wire connector, large Nut keeper kit, right-angled

SIGIPXSICIC)

Wire connector, 2 cables, with control wire Rear connection stud round

tap

©

Wire connector, 2 cables Rear connection stud flat

@0 @OO®OO

Wire connector, 6 cables

3VA molded case circuit breakers with IEC certificate
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4.3 Connection system

Furthermore, the connection accessories (see chapter Further connection accessories
(Page 246)) can be optionally installed to insulate the termination area of the 3VA molded
case circuit breaker and so provide protection against accidental contact. A control wire tap
can be implemented quickly using accessory components which are available by special
order.

@ Terminal cover @ Rear insulating plate, offset

@ Terminal cover, extended @ Phase barriers

@ Terminal cover, offset @ Control wire tap for busbars

@ Insulating plate Control wire tap for box terminal

3VA molded case circuit breakers with IEC certificate
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4.3 Connection system

The table below lists all the main conductor connection systems available for 3VA molded
case circuit breakers and also indicates which type of cables or busbars are compatible
which each connection system. A basic distinction is made between front and rear
connections.

The illustration in the table shows the 3-piece pack for the 3-pole molded case circuit
breaker. All connection systems are also available in 4-piece packs for 4-pole molded case
circuit breakers.

Connection technology Cables and busbars

& =
Front connections Illustration ) = ”

Box terminal = L]
All versions of the wire connector ]

Circular conductor terminal =

with auxiliary conductor terminal

Lug terminal © L] ]
Front connection bars extended [ ] ] Yl
Front connection bars broadened ] ] =
Front connection bars edgewise L a )
Rear connections

Rear terminal flat [ ] ] =
Rear connecting studs i El ]
Lug terminal, right-angled " [ n =

A box terminal can be installed at the right-angled nut keeper kit to allow a cable to be connected directly.

3VA molded case circuit breakers with IEC certificate
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The connection technology for 3VA molded case circuit breakers can be used without
modifications in the following applications:

e On all fixed-mounted versions of molded case circuit breaker
® On all molded case circuit breakers equipped with plug-in technology
® On all molded case circuit breakers equipped with draw-out technology

The connection components described above are identical for fixed-mounted breakers, for
plug-in and for draw-out versions. If additional insulation measures are necessary, there may
be differences between fixed-mounted and draw-out versions.

Connection technology available from or installed at the factory

All 3VA molded case circuit breakers are available as standard with a nut keeper kit (clip-in
nut and clamping screw) at the infeed and load ends.

For units up to size 160 A, a box terminal for direct cable connection can be optionally
selected instead of the nut keeper kit. The box terminal is preassembled and installed at the
factory.

Connection technology 3VA1 3VA2
from factory lllustration 100 A| 160 A| 250 A| 400 A |600 A | 100 A| 160 A| 250 A |400 A |630 A | 1000 A
Lug terminal m ] ] [ ] ] ] ] ] ] ] ] ]
Box terminal i o " =

(optional)

3VA molded case circuit breakers with IEC certificate
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4322 Front cable connection

The diagram below illustrates all the components available for implementing a direct cable
connection at the molded case circuit breaker. The only exception is the box terminal as this
can be used to connect busbars as well as cables.

Connection technology Cables and busbars
@ Box terminal @ Solid conductor, class 1
@ Wire connector with control wire tap Stranded conductor, class 2
@ Wire connector @ Flexible conductors, classes 5 and 6
@ Wire connector, large, with control wire tap @ Sector-shaped conductor
@ Wire connector, large @ Flexible busbars
® Wire connector, 2 cables, with control
wire tap
@ Wire connector, 2 cables
Wire connector, 6 cables

3VA molded case circuit breakers with IEC certificate
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4.3 Connection system

Box terminal
ﬁ - The box terminal as a factory-assembled connection can be optionally selected as an
oW "“a‘*-"' v alternative to the nut keeper kit (see chapter Front busbar and cable lug connections

L1 }
N L 3

(Page 232)) for all 3VA molded case circuit breakers up to size 160 A. The 3VA breaker is
then shipped with preassembled box terminals.

An auxiliary connection can be implemented using a special control wire tap. For further
information, please refer to chapter Auxiliary conductor terminal (Page 269).

In addition to directly connected cables, flexible busbars can also be connected to box
terminals.

The tables below show all the types and sizes of cable and flexible busbar that can be
connected to a box terminal.

3VA molded case circuit breakers with IEC certificate
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Designation

3VA1 molded case circuit breakers:

Box terminal

Article No 3VAQ15.-0JA11 3VAG25.-0JA11 3VAD25.-0JA12 3VA948.-0JA13
Can be installed in 3VA1 e 3VA12 3VA12 o
Terminal marking TS1.1 T81.2 TS1.3 Ts1.5"
Cross-section specifications in mm?
g’r'::-‘;s;’,’;;’de" 1x15 ... 50 mm? 1x10... 95 mm? 1x95 ... 150 mm? 1x35... 240 mm?
Finely stranded
ith ferrule 1x1.5... 50 mm? 1x6 ... 95 mm? 1x50 ... 150 mm? 1 %35 ... 240 mm?
Copper cable wit
(number of cables x (Class 5/6)
cross-section range) Stranded
(Class 2) 1x1.5... 70 mm? 1x6... 120 mm? 1% 50 ... 185 mm? 1x35 ... 300 mm?
Solid y " g
(Class 1) 1%1.5... 16 mm 1%x6...16 mm?
Aluminum cable - - - -
Stripped length of cable L 12 mm 19 mm 20 mm 26.5 mm
Finely stranded
(Class 5/8)
Cable Satieniah Stranded <16 mm* 5 Nm <25 mm?: 6 Nm SR < 95 mm?: 16 Nm
9 il (Class 2) > 25 mm* B Nm > 35 mm? 10 Nm LS > 120 mnv: 28 Nm
Solid
E : (Class 1)
-,?:., Cross-section specifications in AWG
F ol
Stranded
% (Class C) 1%x14 AWG ... /0 AWG  1x 10 AWG ... 3/0 AWG - 1% 1/0 ... 500 kemil
w Copper cable
= (number of cables x (Sc‘::::"ad) 1x14 AWG ... 30 AWG  1x 10 AWG ... 3/0 AWG : 1x1/0 ... 500 kemil
3 cross-section range)
Sy 1x14 AWG ... 10 AWG 1X10 AWG : =
(Class A)
Aluminum cable - - - "
Stripped length of cable L 0.50 in 0.75in - 1.05in
Stranded
(Class C)
: . Stranded < B AWG: 45 Ib-in <4 AWG: 105 Ib-in < 4/0: 140 Ib-in
Thaftening orqta (Class B) > 4 AWG: 70 Ib-in =3 AWG: 140 Ib-in 2 > 250 kemil: 248 lb-in
Solid
(Class A)
Minimum number: 2 % 9 mm x 0.8 mm 2 x 13 mm x 0.5 mm 6x 13 mm x 0.5 mm 2 x 20 mm x 1 mm
Maximum number: 9% 9 mm x 0.8 mm 6x 13 mm x 0.5 mm 6x 13 mm x 0.5 mm 10 x 20 mm x 1 mm
:xiﬁmtion ofususl Minimum number: 2% 13mmx 0.5 mm 2 % 15.5mm x 0.8 mm 4% 15.5 mm x 0.8 mm 2% 24 mm x 1 mm
Flexible copper . Maximum number: 6 x 13 mm x 0.5 mm 6 x 15.5 mm x 0.8 mm 6x15.5mm x 0.8 mm 10 x 24 mm x 1 mm
bushar [n!.lrnber X width x
Thickness] Minimum number: 2x20mm x 1 mm 3x20mm x 1 mm
Maximum number; 6x20mmx 1 mm 6x 20 mm x 1 mm
Tightening torque 8 Nm 10 Nm 14 Nm 28 Nm
N Cable connection: Maximum current carrying capacity 400 A
Flexible copper busbar: No restrictions
3VA molded case circuit breakers with IEC certificate
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Can be installed in 3VA2

3VA2 molded case circuit breakers:

Terminal marking

Cross-section specifications in mm?

Copper cable
(number of cables x
cross-section range)

Aluminum cable

3VA916.-0JA12

3VA20
3vA21
3va22

TS1.2

3 erminal
3VA926.-0JA12

3VA20
3VA21
3vA22

TS14

3VA948.-0JA13

3VA23
3VA24

Ts15"

4.3 Connection system

Finely stranded
(Class 5/6)
Finely stranded
with ferrule
(Class 5/6)

Stranded
(Class 2)
Solid

(Class 1)

Stripped length of cable L

1x10 ... 95 mm?*

1x6 ... 95 mm?

1x6 ... 120mm?

1x6.. 16 mm*

19 mm

1x35... 150 mm?

1x25 ... 150 mm?

1x25... 185 mm?

20 mm

< 35 mm?® 6 Nm
=50 mm?: 12 Nm

1 x4 AWG ... 350 kemil

1 x4 AWG ... 350 kemil

0.80 in

<1 AWG: 70 Ib-in
= 1/0: 140 Ib-in

4 %15.5mm x 0.8 mm
6% 15.5mm x 0.8 mm

4 %20 mm x 1 mm
6x20 mm x 1 mm

1% 35 ... 240 mm?

1x 35 ... 240 mm?*

1x%35 ... 300 mm*

26.5 mm

< 95 mm?® 16 Nm
2 120 mm? 28 Nm

1% 1/0 ... 500 kemil

1x1/0 ... 500 kemil

1.05in

< 4/0: 140 Ib-in
> 250 kemil: 248 |b-in

2x20 mmx 1 mm
10 % 20 mm x 1 mm

2% 24 mmx 1 mm
10 x 24 mm x 1 mm

Finely stranded
Class 5/
S {suaS: uS) 25 mm? 6 N
connection nde <25 mm?* 6 Nm
Tiani=ning lorque (Class 2) > 35 mm® 10 Nm
Solid
% (Class 1)
2 L Cross-section specifications in AWG
E o 1x10 AWG ... 30 AWG
z (Class C)
s Gopper cable Stranded
Ly (number of cables x (Class B) 1x 10 AWG ... 3/0 AWG
% cross-section range) i
Q (_Class A) 1x10 AWG
Aluminum cable -
_Slripped length of cabie_l_._ —— 0.75in
Stranded
(Class C)
4 Stranded =4 AWG: 105 Ib-in
Tighieniig Wi (Class B) > 3 AWG: 140 Ib-in
Solid
({;Fass A_)
Minimum number: 2x13mmx 0.5 mm
Maximum number: 6x 13 mm x 0.5 mm
— :;::iﬁcation ofustal  yjinimum number: 2x155mm x 0.8 mm
ible copper i
i pp [number x width x Maximum number: 6x 15.5 mm x 0.8 mm
thickngss) Minimum number: 2x20mmx 1 mm
Maximum number: 6 x 20 mm x 1 mm
Tightening torque 10 Nm
N Cable connection: Maximum current carrying capacity 400 A

Flexible copper busbar: No restrictions

Box terminals can be ordered

® as apack of 3

® as apack of 4

3VA molded case circuit breakers with IEC certificate
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4.3 Connection system

Wire connector with and without control wire tap

222

The wire connector is available under separate article numbers depending on whether it is
ordered with or without a control wire tap. With the exception of the hole for the control wire
tap, both wire connectors are technically identical, i.e. the same cable cross sections can be
connected to both variants.

Note

All control wire taps offered in the 3VA molded case circuit breaker portfolio are permitted
only up to a maximum current of 15 A.

Suitable cable cross-sections: Cables up to a maximum of 2.5 mmz2 can be connected.

The wire connector is an internal component, i.e. it is contained within the external contour of
the molded case circuit breaker. As a result, the size of cable cross section which can be
connected is limited by the geometry of the breaker's termination area.

The tables below show all the types and sizes of cable which can be connected to a wire
connector.

3VA molded case circuit breakers with IEC certificate
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Article No.

3VA1 molded case circuit breakers:

without auxiliary conductor terminal
with auxiliary conductor terminal

Can be installed in 3VA1

Terminal marking
Cross-section specifications in mm?

Finely stranded
(Class 5/6)

Finely stranded

Cables and busbars

Cable
connection

Copper cable

(number of cables x

cross-section range) Stranded
(Class 2)
Solid
(Class 1)
Stranded

Aluminum cable (Class 2)

(number of cables x

cross-section range) Solid
(Class 1)

Eidppediooticheabio:

Finely stranded
(Class 5/6)

Tightening torque m;‘}'

Solid
(Class 1)

Cross-section specifications in AWG

Stranded
(Class C)

Copper cable
(number of cables x (Sé’:g'g;
cross-section range)

Solid

(Class A)
Stranded
Aluminum cable (Class B)
(number of cables x ;
cross-section range) Solid
(Class A)
Stripped terigth aficablal.
Stranded
(Class C)

Stranded
(Class B)
Solid

(Class A)

Tightening torque

with ferrule
(Class 5/6)

Aluminum ¢ ar condu

3VAS11.-0JB11
3VA911.-0JG11

3VA10
3VA11

TA11

1x1.5...35 mm*

1x1.5...35 mm*

1x15..95mm?

1%x25 ... 16 mm?

1%4 ... 95 mm?
1%4... 16 mm?
127 im

<2.5mm* 2.8 Nm
<4 mm* 4 Nm

< 10 mm*: 6.2 Nm

=10 mm* 11.3 Nm

1% 14 AWG .. 3/0 AWG

1x 14 AWG ... 3/0 AWG

1% 14 AWG ... 10 AWG

1X 12 AWG ... 3/0 AWG

1x 12 AWG ... 10 AWG
2L )

14 AWG: 200 Ib-in
< 12 AWG: 35 Ib-in
<8 AWG: 55 Ib-in
> 8 AWG: 100 Ib-in

Copper cable: Maximum current carrying capacity 400 A

Aluminum cable: Maximum current carrying capacity 310 A

3VA molded case circuit breakers with IEC certificate
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thout / with au

3VA925.-0UB12
3VA925.-0JG12

3VA12

TA1.2

1x 35... 150 mm*
1x 35 ... 150 mm*

1% 35 ... 185 mm?

1x 35 ... 185 mm?*

20

< 185 mm® 22.6 Nm

1x 2 AWG ... 350 kemil

1x 2 AWG ... 350 kemil

1x 2 AWG ... 350 kemil

L

< 350kemil: 140 Ib-in

4.3 Connection system

nductor terminal
3VA938.-0JB13
3VA938.-0JG13

3VA13
3VA14

Ts1.5"
1x 50 ... 240 mnm?

1x 50 .., 240 mm*

1x 50 ... 300 mm?

1x 50 ... 300 mm*

ool

42.4 Nm

1x 1 AWG ... 600 kemil

1x 1 AWG ... 600 kemil

1x 1 AWG ... 60O kemil

1.1in

375 Ib-in
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3VA2 molded case circuit breakers:

conductor terminal without [/ with auxiliary conductor ter
A NG. without auxiliary conductor terminal 3VA910.-0JB11 3VA926.-00B12 3VA938.-0JB13
& & : with auxiliary conductor terminal 3VA910.-0JG11 3VAZ26.-0JG12 3VA938.-0JG13
3VAZ0 3VA20
Can be installed in 3VA2 3vA21 avaz 353223
avaz2 IVAZ2
Terminal marking TA13 TA14 Ts1.5"
_Cruss—seclion specifications in mm?
Finely stranded N
(Class 5/6) 1x1.5..35mm 1x25 ... 150 mm?* 1% 50 ... 240 mm*
Finely stranded
Copper cable with ferrule 1%15... 38 mm? 1% 16 ... 120 mn? 150 ... 240 mm?
(number of cables x (Class 5/6)
cross-section range) Stranded
(Class 2) 1x1.5... 50 mm? 1x16... 185 mm? 1x50 ... 300 mm?*
Solid
 (Class 1) 1%15 ... 16 mm? 1% 16 mm?*
Aluminum cable (Sg;:geg 1x1.5..50 mm? 1x16 ... 185 mm? 1 x50 ... 300 mm?*
number of cables x
¢ Solid 4 3
cross-section range) (Class 1) 1x1.5 ... 16 mm 1% 16 mm -
Stripped length of cable L 18 mm 20 mm 28 mm
% Stranded
(Class C)
(-8 Cable 2.
2 : < 10 mm*: 6.2 Nm .
§ connection Tightening torque (ng:::ild) s3355 mrr;’.' %E:sl':lm fgg 2:: ;‘?? :: 42.4 Nm
> 35 mm*: 13.6 Nm I iy
2 Solid
% § e S 1)
% L Cross-section specifications in AWG
%) Stranded
& 1% 14 AWG ... 1/0 AWG 1% 6 AWG ... 350 kemil 1x1AWG ... 600 kemil
(Class C)
Copper cable
(number of cables x {Scll::sd%d) 1x 14 AWG ... 1/0 AWG 1% 6 AWG ... 350 kemil 1x1AWG ... 600 kemil
cross-section range)
SoNd 1% 14 AWG ... 10 AWG : P
(Class A)
Aluminum cable {sg;::?} 1x12 AWG ... 1/0 AWG 1x 6 AWG ... 350 kemil 1x 1 AWG ... 600 kemil
number of cables x
( Solid
cross-section range) (Class A) 1% 12 AWG ...10 AWG - -
‘Stripped length of cable L ' 0.7in ] 0.8in 14in
Stranded
o 8 AWG: 551
< : 55 Ib-in . 7
Tightening torque fg;;:‘;’] <2 AWG: 75 Ibin e 375 Ib-in
> 2 AWG: 120 Ib-in :
Solid
(Class A)
N Copper cable: Maximum current carrying capacity 400 A

Aluminum cable: Maximum current carrying capacity 310 A

Wire connector with and without control wire tap can be ordered:
® as apack of 3

® as apack of 4

3VA molded case circuit breakers with IEC certificate
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Wire connector, large, with and without control wire tap

g The wire connector, large, is available under separate article numbers depending on whether

;f['.f[,.._ it is ordered with or without a control wire tap. With the exception of the hole for the control
wire tap, both wire connectors are technically identical, i.e. the same cable cross sections

ay XS can be connected to both variants.

Note

All control wire taps offered in the 3VA molded case circuit breaker portfolio are permitted
only up to a maximum current of 15 A.

Suitable cable cross-sections: Cables up to a maximum of 2.5 mmz2 can be connected.

The wire connector, large is an external terminal, i.e. it projects beyond the external contour
of the breaker's termination area. This means that cables with a larger cross-section can be
connected.

The terminal cover extended plus the required assembly materials are supplied as standard
with all wire connectors, large. This is used for insulation and provides degree of protection
IP4x at the front of the molded case circuit breaker and degree of protection IP2x at the
infeed side and load side (see chapter Insulating measures (Page 246)).

3VA molded case circuit breakers with IEC certificate
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Designation

Article No.

c Can be
5 installed in

Cable
connection

Cables and busbars

226

The table below shows all the types and sizes of cable which can be connected to a wire
connector, large.

without auxiliary c

with auxiliary conductor terminal
VA1

3VA2

Ienninal n_1__arlu'ng

Cross-section specifications in mm?

Copper cable
(number of cables x
cross-section range)

Aluminum cable
(number of cables x
cross-section range)

Finety stranded
(Class 5/6)
Finely stranded
with ferrule
(Class 5/6)
Stranded
(Class 2)

Solid

(Class 1)
Stranded
(Class 2)

Solid

(Class 1_}_

Stripped length of cable L

Tightening torque

Cross-section specifications in AWG

Copper cable
(number of cables x
cross-section range)

Copper cable
(number of cables x
cross-section range)

Stranded
(Class C)

Stranded
(Class B)
Solid

(Class A)
Stranded
(Class B)
Solid

(Class ﬁ_&)

Stripped length of cable L

Tightening torque

Wire connector, large with or without control wire tap can be ordered:

® asapackof3

® as apack of 4

Aluminum circula

3VA91..-04J12
3VA91.-0JC12
vaill

TA21

1%25... 120 mn?
1x25... 95 mm?*

1%25 ... 150 mm?

1x25 ... 150 mm?
305 mm
28.5Nm

1x 4 AWG ... 300 kemil

1x 4 AWG ... 300 kemil

1x 4 AWG ... 300 kemil

1.2in
252 Ib-in

3VA9Z..-04J13
3VA92.-0JC13
Va2

TA22

1x50 ... 185 mm?
1 x50 ... 185 mm?

1x50 ... 240 mm?

1x25 ... 240 mm*
30.5 mm
31.1 Nm
1x2 AWG ... 350 kemil

1x2 AWG ... 350 kemil

1x2 AWG ... 350 kemil

1.2in
275 Ib-in

3VA molded case circuit breakers with IEC certificate
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or terminal, large without / with auxiliary conductor terminal

3VA92..-0JJ13
3VAG2..-0JC13

3VA20
3VA21
3vA22

TA22
1x50 ... 185 mm?*
1x50 ... 185 mm*

1x 50 ... 240 mm?*

1x25 ... 240 mm*

S0.5mm
31.1 Nm
1x2 AWG ... 350 kemil

1 %2 AWG ... 350 kemil

1x2 AWG ... 350 kemil

1.2in
275 Ib-in



Accessories

4.3 Connection system

Wire connector, 2 cables, with and without control wire tap

g The wire connector, 2 cables, is available under separate article numbers depending on

D IO 5 whether it is ordered with or without a control wire tap. With the exception of the hole for the
)P e)prey control wire tap, both wire connectors are technically identical, i.e. the same cable cross
ol sections can be connected to both variants.

— L

Note

All control wire taps offered in the 3VA molded case circuit breaker portfolio are permitted
only up to a maximum current of 15 A.

Suitable cable cross-sections: Cables up to a maximum of 2.5 mmz2 can be connected.

The wire connector, 2 cables is an external terminal, i.e. it projects beyond the external
contour of the breaker's termination area. The 2-cable capacity of the terminal allows cables
with large cross-sectional area to be connected.

The extended terminal cover plus the required assembly materials are supplied as standard
with all wire connectors, 2 cables. This is used for insulation and provides degree of
protection IP4x at the front of the molded case circuit breaker and degree of protection IP2x
at the infeed side and load side (see chapter Insulating measures (Page 246)).

3VA molded case circuit breakers with IEC certificate
Manual, 03/2019, A5E03603177010-03 227



Accessories

4.3 Connection system

Designation

Article No.

c Can be
5 installed in

Cable
connection

Cables and busbars

228

The table below shows all the types and sizes of cable which can be connected to a wire
connector, 2 cables.

without iliary c

with auxiliary conductor terminal

3vAa1

3VA2

Ienninal n_1__arlu'ng

Cross-section specifications in mm?

Copper cable
(number of cables x
cross-section range)

Aluminum cable
(number of cables x
cross-section range)

Finety stranded
(Class 5/6)
Finely stranded
with ferrule
(Class 5/6)

Stranded
(Class 2)
Solid

(Class 1)
Stranded
(Class 2)
Solid

(Class 1_}_

Stripped length of cable L

Tightening torque

Cross-section specifications in AWG

Copper cable
(number of cables x
cross-section range)

Copper cable
(number of cables x
cross-section range)

Stranded
(Class C)
Stranded
(Class B)
Solid

(Class A)
Stranded
(Class B)
Solid

(Class A)

Stripped length of cable L

Tightening torque

Wire connector, 2 cables with or without control wire tap can be ordered:

® asapackof3

® as apack of 4

Aluminum circular conductor terminal, 2

3VA92..-04J22
3VAg92..-0JC22

3VA12

TA2.3

2x25 ... 150 mm?
2x25... T0 mm*

2x25... 150 mm?

2x25 ... 150 mn?

26 m1_'_|_1__a’_5‘_l_ mm
31.1 Nm
2 x4 AWG ... 300 kemil

2 x4 AWG ... 300 kemil

2 x4 AWG ... 300 kemil

1.0in/2.0in
275 Ib-in

3VA92..-04J22
3VA92.-0JC22

3VA21
3vA22

TA23

2x25 ... 150 mm?
2x25 ... 70 mm*

2x25 ... 150 mm?

2x25 ... 150 mm*
26 mm /51 mm
31.1 Nm
2 x4 AWG ... 300 kemil

2 x4 AWG ... 300 kemil

2 x4 AWG ... 300 kemil

1.2in/23in
275 Ib-in

3VA molded case circuit breakers with IEC certificate
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s without / with auxiliary cond

juctor terminal
3VAD4..-0JJ23
3VAS4..-0JC23

3VA13
3VAl4

3VA23
3VA24

TA2.4

2% 70 ... 240 mm?
2x70 ... 185 mm*

2x70 ... 300 mm?*

2x70 ... 300 mm*

31 mm / 58.5 mm
50.8 Nm
2% 2/0 AWG... 60O kemil

2 % 2/0 AWG... 600 kemil

2 x 2/0 AWG... 600 kemil

1.2in/2.3in
450 Ib-in
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4.3 Connection system

Wire connector, 6 cables

The distribution wire connector, 6 cables is an external terminal, i.e. it projects beyond the
external contour of the breaker's termination area. It can hold up to 6 cables. One of the six
holes in the terminal can be used to implement a control wire tap.

The terminal cover extended plus the required assembly materials are supplied as standard
with all distribution wire connectors, 6 cables. This is used for insulation and provides degree
of protection IP4x at the front of the molded case circuit breaker and degree of protection
IP2x at the infeed side and load side (see chapter Auxiliary conductor terminal (Page 269)).

The table below shows all the types and sizes of cable which can be connected to a
distribution wire connector, 6 cables.

3VA1 molded case circuit breakers:

Aluminum circular conductor terminal, 6 cables

Designation

== Article No. 3VA91..-0JFB0 3VA92..-0JF60 3VAZ3..-0JF60
=]
] : = 3VAID 3VA13
Can be installed in 3VA1 AT 3VA12 aVA14
Terminal marking TA2.5 TAZ6 TA2.7
Cross-section specifications in mm?
Finely stranded %
(Class 5/6) 6x1.5...25 mm 6x1.5... 25 mm? 6x1.5..25 mm?
Finely stranded
Copper cable with ferrule 6x1.5..25 mm? 6x1.5...25 mm? 6x1.5..25 mm?
(number of cables x (Class 5/6)
cross-section range) Stranded
(Class 2) 6x1.5 .. 35 mm? 6x1.5... 35 mm? 6x1.5..35mm*
Solid
{Qlass 1.) 6x15... 16 mm* 6x15... 16 mm* 6x1.5.. 16 mm?
Aluminum cable (s(l;r;:::ez? 6x4..35mm* 6x4 .. 35mm? 6x4 .. 35mm?
(number of cables x Sald
cross-section range 2 2
it ge) (Class 1) 6x4..16 mm? Bx4.. 16 mm 6x4 .. 16 mm
connection Stripped length of cable L 13125/ 39.5mm 14.5/27/38.5 mm 19.5 /355 mm
1.5mm? 2.8 Nm 1.5 mm? 2.8 Nm 1.5 mm? 2.8 Nm

Cables and busbars

Tightening torque < 10 mm? 6.2 Nm < 10 mm? 6.2 Nm < 10 mm? 6.2 Nm
> 10 mm? 7 Nm > 10 mm? 7 Nm > 10 mm? 7 Nm
Cross-section specifications in AWG
Stranded
(Class C) 6x 14 AWG ... 2 AWG 6x 14 AWG ... 2 AWG 6x 14 AWG ... 2 AWG
Copper cable
(number of cables x (5‘;"‘"";") 6x 14 AWG ... 2 AWG 6X 14 AWG ... 2 AWG 6x 14 AWG ...2 AWG
cross-section range) a5
Solid
(Class A) 6 14 AWG ... 10 AWG 6x 14 AWG ... 10 AWG 6x 14 AWG ... 10 AWG
Aluminun cable ) 6X12 AWG ... 2 AWG B 12AWG ... 2AWG 6x 12 AWG .2 AWG
(number of cables x Sali
cross-section range) (c‘;a’is A) 6x 12 AWG ... 10 AWG 6x 12 AWG ... 10 AWG 6x 12 AWG ...10 AWG
Stripped length of cable L~~~ 05/09/15in 0.6/1.0/15in 08in/14in
z < B AWG: 55 Ib-in < 8 AWG: 55 Ib-in < 8 AWG: 55 Ib-in
Tightening torque > 8 AWG: 62 Ib-in > 8 AWG: 62 Ib-in > 8 AWG: 62 Ib-in

3VA molded case circuit breakers with IEC certificate
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4.3 Connection system

3VA2 molded case circuit breakers:

Designation Aluminum circula nductor terminal, 6 cables
c Article No. 3VAZ92. -0JFB0 IVA93. -0JFE0
3VAZ20
Can be installed in 3VA2 avaz1 g\\::gi
avAaz22
Terminal marking TA2.6 TA27
Cross-section specifications in mm?
Finely standed 6x15.. 256 mm* 6x1.5,. 25 mm?
(Class 5/6) R Al
Finely stranded
Copper cable with ferrule 6x 1.5 .25 mm? 6% 1.5... 25 mm?
(number of cables x (Class 5/6)
cross-section range) Stranded
(Class 2) 6x1.5... 35 mm? 6x15... 35 mm?
Solid
{__Cbass_j) 6x1.5... 16 mm? 6% 1.5... 16 mm?
Stranded
Aluminum cable (Class 2) 6x4 .. 35mm? 6x4 .. 35mm*
(number of cables x S5
©» cross-section range) 4. 3 4. 2
-8 cavie U essn Ricicioiis i
§ connection Stripped length of cable L 14.5/27 /38.5mm 19.5/35.5 mm
o 1.5 mm? 2.8 Nm 1.5 mm?® 2.8 Nm
5 Tightening torque <10 mm2 6.2 Nm <10 mm2 6.2 Nm
@ =10 mm? 7 Nm =10 mm? 7 Nm
g L Cross-section specifications in AWG
© ' Stranded
(Class C) Bx 14 AWG ... 2 AWG 6x 14 AWG ... 2 AWG
Copper cable
(number of cables x (Sé":’]sf‘;‘; 6x 14 AWG ... 2 AWG B x 14 AWG ..2 AWG
cross-section range) -
(Grass_A)_ 6x 14 AWG __. 10 AWG 6x 14 AWG ... 10 AWG
AlminLE eI ?é’;;:‘a‘; 6% 12 AWG ... 2 AWG 6% 12 AWG .2 AWG
(number of cables x S
cross-section ran,
el ge) (Class A) 6x 12 AWG ... 10 AWG B6x 12 AWG ...10 AWG
Stripped length of cable L. 0.6/1.0/15in B 0.8in/1.4in
< 8 AWG: 55 Ib-in < 8 AWG: 55 Ib-in
aitEning torqua >8 AWG: 62 Ib-in > 8 AWG: 62 Ib-in

Distribution wire connectors, 6 cables can be ordered:
® asapackof3

® as apack of 4

3VA molded case circuit breakers with IEC certificate
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Accessories

Wire connectors for 3VA25 molded case circuit breaker

The 3VA25 molded case circuit breaker is shipped with a preassembled nut keeper kit. Wire
connectors are also available in 3-pole and 4-pole versions.

An auxiliary connection can be implemented using a special control wire tap. For further

information, please refer to chapter Auxiliary conductor terminal (Page 269).

The table below shows all the types and sizes of cable which can be connected to wire
connectors for the 3VA25 molded case circuit breaker.

3VA25 aluminum wire connectors

4.3 Connection system

on technology

Connectic

Cables and busbars

3VA molded case circuit breakers with IEC certificate
Manual, 03/2019, ASE03603177010-03

Designation

Article No.

Without control wire tap

With control wire tap

Can be installed in 3VA2

Cable
connection

Terminal marking

Cross-section specifications in mm?*

Copper cable
(number of cables x
cross-section range)

Aluminum cable
(number of cables x
cross-section range)

Finely stranded
(Class 5/6)

Finely stranded
with ferrule
(Class 5/6)

Stranded
(Class 2)
Solid

(Class 1)
Stranded
(Class 2)
Solid

(Class 1)

Stripped length of cable L

Tightening torque

Cross-section specifications in AWG

Copper cable
(number of cables x
cross-section range)

Aluminum cable
(number of cables x
cross-section range)

Stranded
{Class C)
Stranded
(Class B)
Solid

(Class A)
Stranded
(Class B)
Solid

(Class A)

Stripped length of cable L

Tightening torque

[ ¢

Aluminum wire connector

2 cables
3VA950.-0JB23
3VAS50.-0JG23

3VA25
TA3A

2x 185 mm?

2x120... 185 mm?

2% 120 ... 300 mm?

2x120 ... 300 mm?*

26 mm

42.2 Nm

2 x4/0 ... 600 kemil

2% 4/0 ... 600 kemil

2 x4/0 ... 600 kemil

1in
375.0 Ib-in

Aluminum wire connector

3 cables
3VA950.-0JB32
3VAS50.-00G32

3VA25
TA3.2

3% 120 mm?

3x 120 ... 185 mm?

3x120 ... 185 mm*

26 mm
254 Nm

3x 40 ... 400 kemil

3% 4/0 ... 400 kemil

3 x4/0 ... 400 kemil

1in
225 |b-in

W

Alurninum wire connector

4 cables
3VAZE0.-00J43
3VA960.-0JC43

3VA25
TA4.3

4x 185 mm*

4 %120 ... 150 mm?

4 %120 ... 240 mm?

4 %120 ... 240 mm?

23/ 44.5 mm
36.7 Nm

4 x4/0 ... 500 kemil

4 % 4/0 ... 500 kemil

4 % 4/0 ... 500 kemil

0.9/175in
325 Ib-in

The wire connectors for the 3VA25 molded case circuit breaker can be ordered:

® as apack of 3

® as apackof4

Assembly materials for wire connectors and the necessary insulation measure are included
in the scope of supply.
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Accessories

4.3 Connection system

4323 Front busbar and cable lug connections

The diagram below illustrates all the components available for implementing a busbar or
compression lug connection on the front panel of the 3VA molded case circuit breaker.

®

Connection technology

@ Bus connectors edgewise

@ Front bus connectors offset

@ Front bus connectors extended
@ Nut keeper kit

232

Cables and busbars
@ Busbars

@ Flexible busbars
@ Compression lugs

3VA molded case circuit breakers with IEC certificate
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4.3 Connection system

Nut keeper kit

terminal of the 3VA molded case circuit breaker.
An auxiliary connection can be implemented using a special control wire tap. For further
information, please refer to chapter Auxiliary conductor terminal (Page 269).

Hn With the nut keeper Kit, it is possible to connect busbars and compression lugs directly to the
) ;j m

The table below provides an overview of the minimum sizes of cables and busbars which
can be installed using the nut keeper kit.

Designation Nut keeper kit
Article No. 3VA911.-0QA00 3VA921.-0QA00 3VAS20.-0QA00 3VAS40.-0QA00  3VASE0.-0QA0D
3VA10 va1a
VA1 VA1 SVALZ = 3VA14 =
Can be installed in VA0
ava2 - : 3VA21 oo 3VAZ5
3VA22
ki vdt o [mm] 17 25 25 35 50
el = i) 0.66 0.98 0.98 137 2.00
[mm] <6.5 <8 <8 Tiere A0, 4..29
Front busbar connector Thickness T
(rigid & flexible) [in] <0.25 <0.31 <0.31 0.04 ... 0.39 0.16... 1.14
Single hole:
{mm] 8..10 10... 12 10...12 17...20 15,
Double hole:
13,..18
Length L L ’
Single hole:
0.63 ... 0.82
[in] 0.32...0.39 0.40 ... 0.47 040 ...047 0.67 ...0.78 Doubla hole:
0.51 ... 0.71
[mm] 8 10 10 14.5 145718
Length H H
[in] 0.31 0.39 0.39 0.57 0.57/0.71
® [mm] 6.5 85 8.5 1 10.5
@ Hole diameter @ _
8 [in] 1/4 516 5/16 3/8 0.41
Nm 8 20 20 40 31
é Tightening torque (Nm]
2 [b-in] 70 177 177 354 275
g ;
o Tool: Hexagon socket
] [mm] 4 6 6 8 8
_‘é wrench
O A Wit W {mm] 17 25 25 35 On request
= {in) 0.66 0.98 0.98 1.37 On request
i (- t
e - [mm] =65 <8 <8 0 On reques!
Cable conniection in] <0.25 <0.31 <0.31 0.04 ...0.39 On request
with compression cable {mm] 8 10 10 15 On request
Length C C.
: {in] 0:3) 049 90 0:59 Orirequsst
8 10 10 145 o] t
Length H H (men] s i
[in] 0.31 0.39 0.39 0.57 On request
Hole dia : @ [mm] 6.5 8.5 8.5 1 On request
{in] 114 5/18 5/16 3/8 On request
[Nm] 8 20 20 40 On request
Tightening torque 5
[1b-in] 70 177 177 354 On request
Tool: Hexagon socket (] 4 6 6 8 O fgtiekt

wrench

Nut keeper kits can be ordered:
® asapackof3

® as apackof4
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Front bus connectors extended
Bus connectors extended can be installed to connect larger busbars and compression lugs
‘ ' outside the termination area of a 3VA molded case circuit breaker. The front bus connectors
therefore extend the terminal of the breaker.

: All front bus connectors extended are supplied as standard with phase barriers to provide
insulation between individual phases. For further information, please refer to chapter
Insulating measures (Page 246).

An auxiliary connection can be implemented using a special control wire tap. For further
information, please refer to chapter Auxiliary conductor terminal (Page 269).

3VA molded case circuit breakers with IEC certificate
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4.3 Connection system

The table below provides an overview of the minimum sizes of cables and busbars which
can be installed using front bus connectors extended.

Designation Front connection bars extended
< Article No, 3VA915.-00B00  3VA925.-0QB00  3VA926.-0QBO0  3VA948.-0QB00  3VADE0.-0QB00
S o IVA10 VA13
aval VA1 3va12 - VA4 3VA15
Can be installed in IVAZ0
S8 avaz = 2 3vA21 pred 3VA25
VAZ2
1 i [mm] 22 32 32 40 50
Maximum width W
= ) 0.86 1.25 1.25 1.57 2.00
. [mm] <8 <10 <10 <125 4..29
Thickness T
: s ] <0.31 N <0.39 =039 ~ s0b49 016..114
Einloch:
16... 21
Front busbar connector {mm] il g 5 LS Zweiloch:
rigi i 13...18
(rigid & flexible) Lengtivl L
Einloch:
fin] 0.39 049 0.49 0.59 e
0.51..071
L [mm] 12 20 20 20 14.5/18
Length H H
il 047 078 078 o8 057/071
@ Hole dia 2 & [mm] 6.6 " 1 1 10.5
8 = ) _ wo . 38 a8 041
a2 Nm 8 15 15 20 3
= Tightening torque (Nm]
B [ib-in] 70 132.8 1328 177 275
@
o Tool: Hexagon socket
o [mm] 5 8 8 8 8
t_% wrench
O Niaidmum widih W [mm] 22 32 32 40 On request
e [in] 0.86 1.25 1.25 1.57 On request
Thickness = [mm] =8 =10 =10 125 On request
Cable connection i ! Lol =0 5 =033 0.4 QA3 | O requesh
with compression cable [mm] 10 125 125 15 On request
Length C C.
[in] 0.29 0.49 0.49 0.59 On request
Length H H [mm] 12 20 20 20 On request
] [fin] ] 0.47 0.78 0.78 0.78 On request
s o [mm] 66 1 1 11 On request
[in] 1/4 3/8 3/8 38 On request
Tiatenina torque [Nm] 8 15 15 20 On request
il
CUEAEE w70 w28 18 A7 Onrequest
Tool: Hexagon socket {mm] 5 8 8 8 On request

wrench

Front bus connectors extended can be ordered:
® as apack of 3

® as apack of 4

3VA molded case circuit breakers with IEC certificate
Manual, 03/2019, A5E03603177010-03 235



Accessories

4.3 Connection system

Front bus connectors offset

236

Front bus connectors offset can be installed to connect very large busbars and compression

lugs outside the termination area of a 3VA molded case circuit breaker. Front bus connectors
offset increase the distance between pole centers of the terminals of the molded case circuit

breaker.

Distance between pole centers with front bus connectors offset:
e 3VA10/3VA11:35mm

e 3VA12/3VA20/3VA21/3VA22: 45 mm

e 3VA13/3VA14/3VA23 /3VA24: 70 mm

All front bus connectors offset are supplied as standard with phase barriers to provide
insulation between individual phases. For further information, please refer to chapter
Insulating measures (Page 246).

An auxiliary connection can be implemented using a special control wire tap. For further
information, please refer to chapter Auxiliary conductor terminal (Page 269).
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4.3 Connection system

The table below provides an overview of the minimum sizes of cables and busbars which
can be installed using front bus connectors offset.

G Front connection bars broadened
Article No. 3VA915.-0QC00 3VA925.-0QC00 3VA926.-0QC00 3VA948.-0QC00

3VA10 3VA13
S VA1 N 2 3VA14
ot
Can be installed in 3VAZ0 3VA23
3VA2 Z - avaz1 3VA24
3VAZz2
e Fentmrwiiiy W [mm] 30 35 35 60
{| wi
i ™ 118 137 137 236
) {mm] <8 <10 <10 <125
Thickness T i F
Front busbar connector fnl <03 <029 <0.39 £049
(rigid & flexible) [mm] 10 125 125 20
Length L L
. fin] 0.40 0.50 0.50 0.79
{mm] 12 20 20 20
- Length H H _
fin] 047 0.78 0.78 0.78
T 1 11 1
Hole diameler o A ; ! #
_1'|_n] ?1'16 3/8 31'3 112
Q Tightening torque {Nm] 12 20 20 30
8 Wiening S {Ib-in] 106 177 177 265
g Tool: Hexagon socket
a : [mm] 6 8 8 10
e wrench
=
@ mm| 30 35 35 60
] Maximum width W ok
% [in] 1.18 1.37 1.37 2.36
@ 8 10 10 125
3 Thickness = [!Tlm] < < < <
Cable connection fin] <031 <039 5039 £049
with compression cable [mm] 10 125 12.5 20
Length C,., Gy
[ 0.40 0.50 0.50 0.79
(mm] 12 20 20 20
Length H H 3
{in] 047 078 0.78 078
mm; 1 4
Hole diameter ] ] 9 i )
[in] 5/16 a8 38 112
SO (Nm] 12 20 20 30
||
il tb-in] 106 177 177 265
Tool: Hexagon socket {mm] 6 8 8 10

wrench

Front bus connectors offset can be ordered:
® asapackof 3

® as apack of 4
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4.3 Connection system

Bus connectors edgewise
s Bus connectors edgewise can be installed to connect large busbars and compression lugs
' ; outside the termination area of a 3VA molded case circuit breaker. The terminal of the
breaker is turned by 90° when bus connectors edgewise are fitted.

‘ f; All bus connectors edgewise are supplied as standard with phase barriers to provide
L ‘ insulation between individual phases. For further information, please refer to chapter
Insulating measures (Page 246).

An auxiliary connection can be implemented using a special control wire tap. For further
information, please refer to chapter Auxiliary conductor terminal (Page 269).

The table below provides an overview of the minimum sizes of cables and busbars which
can be installed using bus connectors edgewise.

onnection
technology

Co

Cables and busbars

238

Designation Front connection bars edgewise
Article No. 3VAS15.-0QD00 3VA925.-0QD00 3VA926.-0QD00 3VAS48.-0QD00
3VA10 3VA13
i 3VA11 Sk = 3VA14
Can be installed in 3VA20
3vAa2 - = 3vaz1 g\\:ﬁ:
3vAa22
A " [mm] 20 25 25 40
{| Wil
o = in] 078 0.98 0.8 157
) [mm] <6 <7 <7 =8
Thickness T o - 2 4
Front busbar connector fin] =lics S £0.2 £Y
(rigid & flexible) [mm] 10 125 12.5 15
Length L L
9 fin] 0.40 0.50 0.50 059
[mm] 12 15 15 20
Length H H _
fin] 047 0.59 0.59 0.78
i 2l ) 1 11
Hole diameter @ A b
[in] 14 8 a8 38
F [Nm] 8 20 20 30
Tightening torque -
B4 e fIb-in] 70 177 177 265
Tool: Hexagon socket (mm] 5 8 8 8
wrench
mm; 20 25 25 40
Maximum width W ot
[in] 0.78 0.98 0.98 1.57
Thickness = [mm] =6 <7 <7 <8
Cable cornection fin] <023 <027 <0.27 <0.31
with compression cable [mm] 10 125 12.5 15
Length C,, (T
fin] 0.40 0.50 0.50 0.59
[mm] 12 15 15 20
Length H H 3
{in] 0.47 0.59 0.59 0.78
mm| .6 11 1" 1
Hole diameter %] {mm] g ;
[in] 14 a8 38 3B
Tightening torque (Nl 2 2 2 %
[ il
il [ibin] 70 177 177 265
Lcr::rl;c:m:agon socket {mm] s 8 8 8

Bus connectors edgewise can be ordered:
® asapackof3

® asapackof4
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4.3 Connection system

4324 Rear busbar and cable lug connections

The diagram below illustrates all the components available for implementing a busbar or
compression lug connection on the rear panel of the 3VA molded case circuit breaker.

Connection technology Cables and busbars
(D Nut keeper kit, right-angled @ Busbars

@ Rear connection stud round @ Flexible busbars
@ Rear connection stud flat @ Compression lugs

3VA molded case circuit breakers with IEC certificate
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Nut keeper kit, right-angled

s The right-angled nut keeper kit can be installed to connect busbars and compression lugs
‘ | outside the termination area on the rear panel of a 3VA molded case circuit breaker. The
2 terminal of the molded case circuit breaker is turned by 90° at right angles, allowing the
busbar or compression lug to be connected at the rear.

Note

Right-angled nut keeper kits may only be connected to phases 1, 3 and 5 (top terminals)
owing to the gases expelled by 3VA molded case circuit breakers.

In addition, a box terminal can also be attached to the right-angled nut keeper kit allowing
direct connection of a cable.

All right-angled nut keeper Kits are supplied as standard with phase barriers to provide
insulation between individual phases (see chapter Insulating measures (Page 246)).

An auxiliary connection can be implemented using a special control wire tap. For further
information, please refer to chapter Auxiliary conductor terminal (Page 269).

3VA molded case circuit breakers with IEC certificate
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The table below provides an overview of the minimum sizes of cables and busbars which
can be installed using the right-angled nut keeper kit.

&
@
o
@
=
a
o
c
@
w
9
r=}
il
Q

Article No.

3VAZ11.-0QG00
3VA10
i 3VAI11
Can be installed in
3vA2 =
Maximum width [mm] 22
{| Wil
e inl 086
. [mm] <8
Thickness
Front busbar connector fin] <031
(rigid & flexible) [mm] 14
Length L
v [in] 0.56
[mm] 6
- Length H .
in] 0.23
Hole diameter i 68
[in] 14
Tightening torque ] 8
- .g._. ki o [Ib-in] 70
Tool: Hexagon socket
wrench 2 [mm] 5
Maximum width [mm) 2
fin] 0.86
8
Thickness [!“T"] <
Cable connection [in} <0.31
with compression cable [mm] 14
LengthC
[in] 0.56
(mm] 6
Length H i
(in] 0.23
mm| .6
Hole diameter ) 8
[in] 14
Hiahtening ratis [Nm] 8
il
- glom [ib-in] 70
Tool: Hexagon socket (mmi] 8

wrench

Right-angled nut keeper kits can be ordered:

® asapack of 3

® as apack of 4

3VA molded case circuit breakers with IEC certificate
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19 terminal, right-angled

3VA921.-0QG00

VA2

32
1.25
<10

<039
185
0.73

10
0.39
1
38
15
1328

32
1.25
<10

<039
185
0.73

10
0.39

11

3/8

15
132.8

3VA922.-0QG00

3VA20
3VAZ21
3vaz2

125
<10
<0.39
185
0.73
10
0.39
1

15
132.8

1.25
<10
<039
185
0.73
10
0.39
1

15
132.8

3VAS40.-0QG00
3VA13
3VA14

3VA23
3VA24
40
1.57
<128
=049
29
1.15
15
0.58
1"
a8
20
177
8

40
157,
<125
<049
-
1.15
15
0.59
1
38

177
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Rear connection stud round

¥ The rear connection studs round can be installed to connect busbars and compression lugs
. tothe rear panel of a 3VA molded case circuit breaker.

The dimensions of rear connection studs are given in the table below:

Designation Rear connection stud round
Article No. 3VA911.-0QF00 3VA921.-00F00 3VA920.-0QF00  3VAS40.-0QF00
3VA10 3VA13
AVAL VAT avnle - 3VA14
Can be installed in 3VA20
3vA23
3VA2 3 i 3VA21 At
3vA22
omersonsonr :
i [mm) 66 59 59 75
i fin] 260 2.32 2.32 295
T‘I"T 5 [mm] 85 93 93 105
T: L 1 i fin] 235 5.66 3.68 413
il } = [mm 123 116 116 135
| i i i fin] i 4.5¢ 4.3F 53]
Elﬁél Hexagon nut M8 M10 M10 M2
2 Hexagon nut width
ff t’ | L1 across flats 1" 1 18 18
Hexagon nut
f? i | Noherig s [Nm] 12 10 10 20
—— L Round connection
12 L width across flats 170 14 14 17
g Drilling pattern for fixed-mounted circuit breaker A [mm] 11420 1220 A4R00 1ER:00
a = VA1 - 250 fin] 4.51 4.86 575 7.09
o e Svha-100/160 /260 [mm] 107.80 134.00 157.00 200.00
2 3VAZ - 400/ 630 = / ! : d
i i o fin] 424 528 6.18 7.87
5 ik s " (mm] 350 5.25 550 10,00
§ Bl .19 821 .22 95
= < o [mm] 12.70 17.50 17.50 23.00
& fin] 0.50 0.69 0.69 0.91
g o PR z [mm) 25.40 35.00 35.00 46.00
S e asians i fin] 1,00 1.38 1.38 1.81
g i [mm) 4.00 4.50 4.50 5.50
G )L F
g fin] 0.16 0.18 0.18 0.22
E LD | & [mm] 17.00 24.50 24.50 34.00
=] == fin] 0.67 0.96 0.96 1.34
Drilling pattern for socket, plug-in/draw-out techriology A mim] 18080 15a:0 20900 a0
i AL 25D fin) 6.32 7.30 8.23 10.20
e 3vAz - 100/160/250 [mm 153.80 96.00 220.00 279.00
3VAZ2 - 400/ 630 8 mm] : 196. : .
G 5 ({'_};( Tgn) g finj, sd: T2 8.86¢ 10.98
i = P e & [mm] 350 5.25 5.50 10.00
fin} 074 9 02 1039
< 5 [mm) 12.70 17.50 17.50 23.00
fin] 0.50 0.69 0.69 0.91
NN N R B - [mm] 25.40 35.00 35.00 46.00
e Lo s )| fin] 1.00 1.38 1.38 1.81
> | 2 [mm] 4.00 4.50 4.50 5.50
R fin] 0.16 0.18 0.18 022
0 ! y [mm] 17.00 24.50 24.50 34.00
: fin] 0.67 0.96 0.96 1.34
N Width across flats of the supplied lock nut
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Rear connection studs round can be ordered:

® as a pack of 3 (2 short connection studs and 1 long connection stud)
® as a pack of 4 (2 short studs and 2 long studs)

® as a pack of 1 (1 short connection stud)

® as a pack of 1 (1 long connection stud)

Note

In order to achieve degree of protection IP40, terminal covers (flat version) must also be
attached when a rear connection stud round is installed.
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Rear connection stud flat

The rear connection stud flat can be installed to connect busbars and compression lugs to
the rear panel of a 3VA molded case circuit breaker.

v

8 ta
< The rear connection stud flat can be rotated in steps of 45°, i.e. it can be installed at an angle
of 0°, 45° or 90°:
0° 45° 90°
Note
In order to achieve degree of protection IP40, terminal covers (flat version) must also be
attached when a rear connection stud flat is installed.
3VA molded case circuit breakers with IEC certificate
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The dimensions of rear connection studs flat are stated in the table below:

Designation Rear connection stud flat
P Article No. 3VA911.-0QE00  3VA921.-0QE00 3VA920.-0QE00  3VA940.-0QE00
- A 3vA10 svar2 : YA
==l Can be installed in i
38 avaz . : Bvazq R
3VA22
Dimension drawing . [mm] 51.00 43.00 43.00 50.00
fin] 2,01 1.69 1,69 197
T3 2 [mm] 6300 5550 5550 65.00
£ fin] 248 2.19 219 256
o o [mm] 108.00 100.00 100.00 115.00
i o fin] 425 3.94 3.94 4,53
i n [mm] 12050 112.50 112.50 130.00
i fin] 474 443 4.43 5.12
g . [mm] 8.40 10.50 10.50 13.20
f [in] 0.33 0.41 0.41 0.52
A (mm] 16.00 22.00 22.00 29.40
fin] 083 0.87 .87 1.16
Drilling pattern for fixed-mounted circuit breaker A [mm] 114.50 123.50 146.00 180.00
> VA1 - 100/ 160 3VA1 - 250 fin] 451 4.86 5.75 7.09
= Vas-a0/e80 0 mm] 107.80 134.00 157.00 200,00
S EBSravraves BT fin] 424 5.28 6.18 7.87
L Y B i [mm] 3.50 5.25 5.50 10.00
-% i € [in] 0.14 0.21 0.22 0.39
g i < 5 [mm] 12.70 17.50 17.50 23.00
g ; fin] 0.50 0.69 0.69 0.91
‘g (i SEN) . [mm] 25.40 25.00 35.00 46.00
s B= fin] 1.00 138 188 AT
@ B [mm] 4.00 4.50 4.50 5.50
2 fin] _ 0.16 _0.18 018 0.22
é o [mm] 17.00 24.50 2450 34.00
& fin] 0.67 0.96 0.96 1.34
Drilling pattern for socket, plug-in/draw-out technology o [mm] 160.50 185.50 209.00 259.00
SyA1 <100 7480 N fin] 6.32 7.30 8.23 10.20
3VAZ - 400/ 630 8 [mm] 153.80 196.00 220.00 279.00
ST B raaTraY fin] 6.06 772 8.66 10.98
[ N [HEPP AN mm] 3.50 525 5.50 10.00
| | ¢ ] 014 021 0z 039
i < . B 5 [mm] 12.70 17.50 17.50 23.00
| ; fin] 0.50 0.69 0.69 0.91
HIER T o4 - [mm] 25.40 35.00 35.00 46.00
| KD T D i E fin] 1.00 1.38 1.38 181
(O EI$a8 ) : [mm] 4.00 4.50 4.50 5.50
Tz RO fin] 0.16 0.18 0.18 0.22
l _Iﬁ I % {mm] 17.00 24.50 24,50 34.00
fin] 0.67 0.96 0.96 134

Rear connection studs flat can be ordered:

® as a pack of 3 (2 short connection studs flat and 1 long connection stud flat)
® as a pack of 4 (2 short connection studs flat and 2 long connection studs flat)
® as a pack of 1 (1 short connection stud flat)
(

® as a pack of 1 (1 long connection stud flat)
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4.3.3 Further connection accessories

4.3.31 Insulating measures

The portfolio of connection accessories includes a broad range of insulating measures.
The diagram below provides an overview of insulation accessories available for 3VA molded
case circuit breakers.

Terminal cover

Terminal cover extended
Terminal cover offset
Insulating plate
Insulating plate offset:

O]
®
®
@
®
®

Phase barriers

3VA molded case circuit breakers with IEC certificate
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Phase barriers

Phase barriers provide insulation between the individual phases of the molded case circuit
breaker. They are simply snapped into place on the 3VA molded case circuit breaker.

Phase barriers can be used in combination with the insulating plate and the insulating plate
offset. in order to provide additional insulation from the mounting plate.

Phase barriers are compatible with:

Box terminal

Wire connector

Front bus connectors extended (included in scope of supply)

® Front bus connectors offset (included in scope of supply)

® Bus connectors edgewise (included in scope of supply)

® Nut keeper Kit, right-angled (included in scope of supply)

e Other insulation accessories: Insulating plate or insulating plate, offset

Depending on the intended purpose of the phase barriers, they must be snapped into
position in the direction indicated by the arrows below:

® @ ®

Front connection
Rear connection for right-angled nut keeper kit

®OO

In combination with insulating plate

3VA molded case circuit breakers with IEC certificate
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Terminal cover, extended terminal cover, and offset terminal cover

All terminal covers afford degree of protection IP40 at the front of the breaker and degree of
protection IP20 at the infeed and load ends provided that they are correctly installed (cutting
of grille structure).

All terminal covers have a marking on the inside face which can be drilled through before the
cover is installed. A voltage detector can be inserted through this hole to test for safe
isolation.

AWARNING
Reduced degree of protection

If a hole is drilled through the terminal cover, degree of protection IP40 is no longer
afforded.

Suitable precautions must be taken to safeguard against any hazards posed by this loss of
protection.

@ Marking for holes

Phase barriers can also be installed on all terminal covers in order to maintain the required
clearances and creepage distances which might be reduced as a result of ionized gas
following a short circuit.
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—

4.3 Connection system

Terminal cover

The terminal cover is compatible with:

e Box terminals

® Wire connectors

e Nut keeper kits

The terminal cover is simply snapped into place on 3VA1 breakers, or is snapped into place
and secured with two screws on 3VAZ2 breakers.

Terminal cover extended

The terminal cover extended always consists of two parts:

@ Rear insulating plate, provides insulation from the panel mounting plate
@ Front half, pushed over the molded case circuit breaker from the front

The insulating plate is fitted to the rear panel of the molded case circuit breaker and then
secured by two screws to the front half of the terminal cover. The terminal cover extended is
also secured by two additional screws to the molded case circuit breaker itself.

The terminal cover extended is compatible with:

® Wire connectors, large (terminal cover extended included in scope of supply)

® Wire connectors, 2 cables (terminal cover extended included in scope of supply)
® Wire connectors, 6 cables (terminal cover extended included in scope of supply)
® Front bus connectors extended

® Bus connectors edgewise

3VA molded case circuit breakers with IEC certificate
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Terminal cover offset

The terminal cover offset always consists of two parts:

©) Rear insulating plate, provides insulation from the panel mounting plate
@ Front half, pushed over the molded case circuit breaker from the front

The insulating plate is fitted to the rear panel of the molded case circuit breaker and then
secured by two screws to the front half of the terminal cover. The terminal cover offset is also
secured by two additional screws to the molded case circuit breaker itself.

The terminal cover offset is compatible with:

® Front bus connectors offset

Insulating plate and insulating plate offset

In certain cases it may be necessary to provide insulation from the panel mounting plate, see
section "Insulation measures"” in chapter Insulating measures (Page 246). The insulating
plates for the 3VA molded case circuit breakers are designed for this purpose.

The insulating plate is fitted to the rear panel of the molded case circuit breaker and can be
installed in combination with phase barriers.

Potential applications:
® |nsulating plate:

— Bus connectors extended

— Non-insulated, straight conductors / terminals
® |nsulating plate, offset:

— Bus connectors offset

3VA molded case circuit breakers with IEC certificate
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Side plate for 3VA1 2-pole

A crution

Risk of injury

A side plate must be fitted if the side surface at the handle end of a 2-pole 3VA1 breaker
with current rating In > 100 A is freely accessible.

For further information, please refer to Operating Instructions 32ZW1012-0VA10-2AAO0.

<12 mm

2 |P2x
P q

TS
D

O

[SIEMENS] 3VAL

121QIIE 77

The article number of the side plate is 3VA9112-0SG20.

DC insulating plate

A DC insulating plate must be installed on 3-pole and 4-pole molded case circuit breakers for
some applications:

® Ue> 415V AC: For IT system applications and for entry of incoming feeder cables
through the bottom panel of the circuit breaker with non-insulated mounting plate

® U > 250 V DC: with non-insulated mounting plate
For further information, please refer to Operating Instructions 3ZW1012-0VA10-0AA0

The article numbers for the DC insulating plates are 3VA9113-0SG10 (3-pole) and 3VA9114-
0SG10 (4-pole)
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Insulating measures

Insulated cables and busbars Non-insulated cables and busbars

e.g. insulated cable, insulated cable lug, e.g. non-insulated cable,
insulated busbar, Flexibar, rear connecting studs, non-insulated cable lug, non-insulated busbar,
rear terminal flat connection bar extensions,
external circular conductor terminals

Voltage level

If the cable or busbar is still insulated at the point  Additional insulating equipment is required such as

<415V at which it enters the terminal compartment, no phase barriers, extended/broadened terminal
= additional insulating equipment is required.” cover
>
£ Additional insulating equipment is always required:

>415V 1. Phase to phase: Phase barriers or extended/broadened terminal covers

2. Phase to mounting plate: Insulating plates or extended/broadened terminal covers
If the cable or busbar is still insulated at the point  Additional insulating equipment is required such as

<525V at which it enters the terminal compartment, no phase barriers, extended/broadened terminal
S additional insulating equipment is required. cover
=
o

Additional insulating equipment is always required:
> 525V 1. Phase to phase: Phase barriers or extended/broadened terminal covers
2, Phase to mounting plate: Insulating plates or extended/broadened terminal covers

D) The 3VA12 molded case circuit breaker requires a rear insulating plate in the case of infeed from below.
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Insulation requirements for inputs/outputs of the molded case circuit breakers

The insulation requirements are represented by letters in the tables below. These letters

stand for the following insulation accessories:

Legend for insulation measures of molded case circuit breakers 3VA10 to 3VA24

Installation requirements for all inputs/outputs

3VA9...-OWAQ0 | 3VA9...-0WAD0 | 3VAS...-0WG.0
3VA9..1-0WD.0 | 3VA9..1-0WD.0

Installation requirements for inputs 1/ 3 /5 only

3VA9...-0WA00

Installation requirements for inputs 2/ 4 / 6 only
P

3VA9..1-0WJ.0

3VA molded case circuit breakers with IEC certificate
Manual, 03/2019, ASE03603177010-03

3VA9..1-0WD.0

3VAQ...-OWAQ0
3VA9..1-0WK.0

3VA9...-0KBO.

3VA9...-OWA00
3VA9..1-0WJ.0
3VAS..1-0WD.0

3VAS...-0WAQ0
3VA9..1-0WJ.0

3VA9...-0WA00
3VA9..1-0WJ.0
3VA9..1-0WD.0

3VAQ9...-OWA00
3VA9..1-0WJ.0
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254

Note

All the insulation measures represent minimum requirements.

Covers can be replaced with higher-quality covers:
¢ Insulation measure A can be replaced with D and E
¢ Insulation measure B can be replaced with D and F

Insulation measure E can be replaced with D

Insulation measure L can be replaced with K

3VA molded case circuit breakers with IEC certificate
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4.3 Connection system

Insulation measures for 3VA11 molded case circuit breaker, 1-pole

3VA11..-.ED1.

Article

Connection
number

PR
<415V AC
125V DC

3VA913.-0JB10
3VA913.-0JG10
3VA913.-0JD10
3VAS13.-0JK10

3VA913.-0JB11
3VA913.-0JG11
3VA913.-0JD11
3VA913.-0JK11

3VA913.-0JA11 — =

3VA913.-0QA00 —

3VA913.-0QB00 —_

3VA913.-0QA00 —

3VA913.-0QB00 —

®@®®
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Insulation measures for 3VA10 / 3VA 11 molded case circuit breakers, 2-pole, 3-pole, 4-pole

3VA10... / 3VA11...

Article + 1 1

Connection

number > 4
<415V AC HaV A

3VA911.-0JB10

3VA911.-0JD10
@ 3VA911.-0JG10 e D/E/F — D/E/F | D/IE/F | D/E/F

3VA911.-0JK10
3VA911.-0JB11

i 3VA911.-0JD11
I 3VA911.-0JG11 = D/E/F —_ DIETF | DIELFE | DEELF

S 3VAQ11.-0JK11
3VA915.-00A11| — D/E/F - D/E/F | DIE/F | DIEIF
3VA9112.-04J12
3VA911.-0JF60 2 R B B R L
3VA911.00A00 | — DIE/F = D/EIF | DIE/IF | DIEIF

3VA915.-0QB00 AlB D/E»F* A/B DIELE: | DYEGE || BEELF

3VA915.-0QC00 K/ K/L* K/L K/L K/L K/L

3VA915-0QD00| D/E/F D/E®/F*| D/E/F | D/E/F | D/IE/IF | D/E/F

3VA915.-0QD00 o] o¥ (0] o} (0] (o]
Q) Insulating plate 3VA911.-0SG10 must always be used with these systems.
2) This connection type is only permissible for terminals 1/ 3/ 5.
& > 40 mm [1.57 in] > 40 mm [1.57 in]

ALY

=

=17/

] i

i £

o A

? im |

Yorssd
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3VA10... / 3VA11...

Article

Connection snbior . :
m >415V A >250VD
< ! < 9 & : > 415 5\/
<415V AC <690 VAC < 50V DC <600V DC 415V AC > 415V AC

3VA911.-0QA00 A/B D/E>/F* A/B DIELE. | DAELE | BAERE

3VA915.-0QB00 B D/F* D/F D/F D/F D/F
3VA915.-0QC00, K/L¥ K/L» K/L K/L K/L K/L
3VA915.-0QD00 D/F D/F¥ D/F D/F D/F D/F
3VA915.-0QD00 o] 0¥ o] o} 0] (o]
3VA915.-0QE.0 Cc M/N Cc @ . @
D & &
3VA911.-0QF.0 & M/N c =, . i@
Y | | &
3VA922.-0QD00 o] (0] i @ '
0 Insulating plate 3VA911.-0SG10 must always be used with these systems.
2) This connection type is only permissible for terminals 1/ 3/ 5.
& > 40 mm [1.57 in] > 40 mm [1.57 in]
77
=17
7 i [
borrids
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Insulation measures for 3VA12 molded case circuit breaker

Article

Connection b : T _
<415V AC <690V AC <690V AC
<415V DC - 750 V DC <750V DC

3VA910.-0JB11

3VA926.-0JB12

3VA910.-0JG11 - i RiFRRP BB
3VA926.-0JG12

3VA916.-0JA12

3VA926.-0JA12 — P D/E/F D/EIF
3VA92..-0JJ13

3VA92.-0JC13

3VA92.-0JJ22 b D 2 b
3VA92.-0JC22
3VA920.-0QA00 — P D/E/F D/EIF
3VA926.-0QB00 D/E/F D/E/F D/E/F D/EIF
3VA926.-0QB00 K/L K/L K/L K/L
3VA926.-0QD00 F F F F
3VA926.-0QD00 0 o @ |@
3VA920.-00A00 AlB E/F @ ;@
3VA926.-0QB00 D/E/F D/E/F @ I. @

&/ \&”

3VA926.-0QC00 K/L K/L @ =@
3VA926.-0QD00 F F @ |
3VA926.-0QD00 0 @

N This connection type is only permissible for terminals 1/ 3/ 5.

3VA molded case circuit breakers with IEC certificate
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: Article 6
Connection SR 1 l 1 : 1
=415V AC <415V AC <690V AC <690 V AC
<415V DC <415V DC <750V DC <750V DC
3VA920.-0QA00 AlB E!F D/E/F D/E/F
3VA926.-0QB00 D/ESF D/E/F D/F D/F
3VA926.-0QC00 K/L K/L K/L K/fL
3VA926.-0QD00 F F F F
3VA926.-0QD00 (0] @ @
3VA920.-0QE.0 C G M/N M/N
3VA920.-0QF.0 L] Cc M/N M/N
3VA922 -0QD00 (0] (e} 0 o

N This connection type is only permissible for terminals 1/ 3/ 5.

3VA molded case circuit breakers with IEC certificate
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Insulation measures for 3VA13 and 3VA14 molded case circuit breakers

Connection Article number | <500V AC <690V AC <500V DC <600V DC
= 3VA938.-0JB13
I 3VA938-0JG13 | BESE . B
- @ 3VA948.-0JA13 - DI/E/F D D
| 3VA93..-0JF60 ' '
3VA94.-0JJ23 D D D D
3VA94..-0JC23 . _
!
@g 3VA940.-0QA00 i D/E/F D D
3VA928.-0QB00 | D/E/F D/EIF D D
o] L]l L]
|
| 3VA948.-00C00 | K/L K K K
o] I} L<]
I |
3VA948.-0QD00 | DI/F DI/F D
| 3VA248.-0QD00 o o

3VA940.-0QA00 AlB

3VA948.-0QB00 D/F

o

@P@@O®@O® -

3VA848.-0QC00 K/L

D/F

PPePO®® -

N These terminals are only permissible for connections 1/ 3/ 5.
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Connection Article number | <500 VAC <690V AC <500V DC | <600V DC

@g 3VA940.-00A00 | A/B

3VA948.-0QB00 F
o] o]l L]
3VA948.-0QC00 |  K/L
6[5(5

g 3VA948.-0QD00 F

D

" @@ :

@ee®

@e@e® -

3VAS48.-0QD00 (@] (0]

ﬁ 3VA940.-0QE.0 Cc M/N
m‘ 3VA940.-0QF.0 Cc M/N M/N

” 3VA948.-0QG.0 o (0]

N These terminals are only permissible for connections 1/ 3/ 5.

=
=z

M/N

®
@ :
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4.3 Connection system

Insulation measures for 3VA20, 3VA21 and 3VA22 molded case circuit breakers

Connection

Article number

<500V AC

<690 V AC

=

3VA910.-0JB11
3VA926.-0JB12

N This connection type is only permissible for terminals 1/ 3/ 5.

262

l 3VA910.-0JG11 - D/E/F
3VA926.-0JG12
= 3VA916.-0JA12
p—_— @ 3VA926.-0JA12 - D/E/F
3VA92.-0JJ13
3VA92.-0JC13
3VA92.-0JJ22 D D
3VA92..-0JC22
3VA92..-0JF60
3VA920.-0QA00 — D/E/F
3VA926.-0QB00 AlB D/E/F
3VA926.-0QC00 B/K K/L
3VA926.-0QD00 D/F DIF
3VA926.-0QD00 0 o
3VA920.-0QA00 AlB -
3VA926.-0QA00 A/B @/
3VA926.-0QC00 B/K/L @
3VA926.-0QD00 D/F @
3VA926.-0QD00 0

3VA molded case circuit breakers with IEC certificate
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Connection

<500V AC

4.3 Connection system

<690V AC

Article number

P | avaszo-00a0 — DIE/F
Clelel | 5vagz6-0a800 A/B D/E/F
NGB 3VA26.-00C00 K/L K/L
o5(5
3VA926-0QD00 DI/F D/F
3VA926-0QD00 o o
@g 3VA920.-0QA00 AlB D/E/F
1Nl | avag26-0aB00 B D/F
3VA926.-0QC00 K/L K/L
) le]Le]
R 3VA926.-0QD00 F F
3VA926.-0QD00 o o
3VA920.-0QE.0 > M/N
ﬁ 3VA920.-0QF.0 g M/N
3VA922.-0QD00 0

N This connection type is only permissible for terminals 1/ 3/ 5.
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Manual, 03/2019, ASE03603177010-03

©

263



Accessories

4.3 Connection system

Insulation measures for 3VA23 and 3VA24 molded case circuit breakers

Connection Article number <500V AC <690 V AC
= 3VA938.-0JB13
I 3VA938.-0JG13 = D/E/F
- 3VA948.-0JA13 - D/E/F

3VAQ4..-0JJ23
3VA94.-0JC23 D D
3VA93. -0JF60
3VA940.-0QA00 L D/E/F
3VA948.-0QB00 A/B D/E/F
3VA948.-0QC00 B/K K/L
3VA948.-0QD00 DIF DIF
3VA948.-0QD00 o o
3VA940.-0QA00 A/B
3VA948.-0QB00 A/B @
3VA940.-0QC00 B/K/L :
3VA948.-0QD00 DI/F
3VA948.-0QD00 0 .

N This connection type is only permissible for terminals 1/ 3/ 5.
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Connection

<500V AC

4.3 Connection system

<690 V AC

Article number

3VA940.-0QA00 — D/E/F
3VA948.-0QB00 A/B D/E/F
3VA848.-0QC00 K/L K/L
3VA948.-0QD00 D/F D/F
3VA948.-0QD00 0 o
3VA940.-0QA00 AlB D/E/F
3VA948.-0QB00 B D/F
3VA848.-0QC00 K/L K/L
3VA948.-0QD00 F F
3VA948.-0QD00 0 o
3VA940.-0QE.0 c M/N
g 3VA940.-0QF.0 c M/N
SASASA' 3VA940.-0QG.0 o] o

To) Tell Tl

N This connection type is only permissible for terminals 1/ 3/ 5.

3VA molded case circuit breakers with IEC certificate
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Legend for insulation measures of 3VA25 molded case circuit breaker

Installation requirements 3VA25 molded case circuit breaker

@] R

AN

3VA9601-0WD30" | 3VA9601-0WE30% | 3VA9603-0QA00%
3VA9601-0WD40" | 3VA9601-0WE40? | 3VA9604-0QA00%

3VA9602-0WA00
3VA9603-0QA00
3VA9603-0QB00
3VA9604-0QA00
3VA9604-0QB00

> 8 mm
[>0.32in]

400 mm
[15.75 in]

@

Q) Spare part, included in the scope of supply of the terminals below:
e 3VA950.-0JB23
¢ 3VA950.-0JG23
¢ 3VA950.-0JB32

3VA950.-0JG32

2) Spare part, included in the scope of supply of the terminals below:
e 3VA960.-0JJ43
e 3VA960.-0JC43

3) Included in the scope of supply of the circuit breaker

3VA molded case circuit breakers with IEC certificate
266 Manual, 03/2019, ASE03603177010-03



Accessories

Insulation measures for 3VA25 molded case circuit breaker

4.3 Connection system

Connection Article number Position <690 VAC <415V AC <1000V DC
3VA950.-0JB23 ﬂ, @ @
@ 3VA950.-0JG23 9 g i
| £ 4 5
=T 3VA950.-0JB32
== @ 3VA950.-0JG32 @ e A
BOAR60. 043 S On request | On request On request
3VA960.-0JC43 ﬂ ﬂ
@ 3VA960.-00A00 ﬂ Q S S 3VA9601-0WE3D wagaoliow&m
2 4 6
3VA960.-0QB00 S S n/a
3VA960.-0QA00 S S R
3VA960.-0QB00 T i i i
3VA molded case circuit breakers with IEC certificate
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4.3 Connection system

Touch protection

268

Insulated cables and busbars

With insulated cables and busbars that have insulation that reaches inside the termination
area of the 3VA molded case circuit breaker, the unit is classed as finger-safe (IP2X) if it is
also equipped with a terminal cover. This protection is guaranteed only if the unit is installed
and wired correctly.

& &

w ; g = IP2X

Non-insulated cables and busbars

With non-insulated cables and busbars, and bus connectors extended or bus connectors
offset, the unit is classed as finger-safe (IP2X) if it is also equipped with an extended or
offset terminal cover. This protection is guaranteed only if the unit is installed and wired
correctly.

= IP2X

External wire connectors

External wire connectors are supplied as standard with a terminal cover extended. The
external wire connectors are classed as finger-safe (IP2X) on condition that the extended
terminal cover is correctly installed.

IP2X

3VA molded case circuit breakers with IEC certificate
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4.3.3.2

4.3 Connection system

Auxiliary conductor terminal

A control wire tap can be implemented easily using components from the 3VA molded case
circuit breaker equipment portfolio.

>
o
o
(=]
=
=
G
2
[
Be]
=
5}
[}
=
=
=]
6]

Cables and busbars

1)

Designation Control wire tap

Variant

Control wire tap at Control wire tap for Conteol Wireap for

Use : ; : front busbar
! i
wire connector box terminal connectors "
: : Ring terminal Ring terminal
. ing terminal : : : A
Suitable cables and busbars PIuR-if? c?)nnec?tion Plug-in connection Plug-in connection
g Bare conductor Bare conductor

Finely stranded (Class 5/6) 2x0.75mm?... 25 mm? 2x0.75 mm?... 25 mm? 2 x 0.75 mm? ... 2.5 mm?

Copper cable E
(number of inely Sranced. class 5/6) 2 x 0.75 mm? ... 2.5 mm? 2 x 0.75 mm? ... 2.5 mm? 2 x 0.75 mm? ... 2.5 mm?
cables x cross-  With ferrule ( )
section range)  Stranded (Class 2) - - %
Solid (Class 1) 2x0.75mm?... 2.5 mm? 2x0.75 mm?... 25 mm? 2 x 0.75 mm?... 2.5 mm?
Stripped length of cable L 5...8mm 5...8mm 5...8mm
Finely stranded (Class 5/6)
Tigrtoning 0.5 Nm 2Nm 2 Nm

torque Stranded (Class 2)

Solid (Class 1)
Copper cable  Stranded (ClassC) 2x18AWG.. 14 AWG 2x 18 AWG ... 14 AWG 2x 18 AWG ... 14 AWG
(number of
cobios oo Stranded (ClassB) 2x18AWG ... 14 AWG 2x 18 AWG ... 14 AWG 2x 18 AWG ... 14 AWG
section range) Solid (Class A) 2x18AWG... 14 AWG 2x 1B AWG ... 14 AWG 2x 18 AWG ... 14 AWG
Stripped length of cable L 02..03in 02..03in 0.2...03in
Stranded (Class C)
Tightoning Stranded (Class B) 4.4 Ib-in 17.7 Ib-in 17.7 Ib-in
torque
Solid (Class A)

Maximum current carrying capacity 15 A

Note

A maximum current limit of 15 A applies to all control wire taps for 3VA molded case circuit
breakers and must not be exceeded.

The control wire tap must be taken into account when configuring the molded case circuit
breaker. Suitable cable cross-sections: Cables up to a maximum of 2.5 mm?2 can be
connected.

3VA molded case circuit breakers with IEC certificate
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4.3 Connection system

All wire connectors can be ordered with control wire tap under a separate article number.
The wire connector is then supplied with a hole for the control wire tap. A ring terminal can
be installed in this hole. The screw required is supplied.

LD

Control wire tap for box terminal

:‘ This control wire tap is inserted in the box terminal with the cable.
I' i : The following connections can be selected for the control wire tap:

@ Bare conductor @ Wire-end ferrule
@ Ring terminal @ cable lug (connector)

3VA molded case circuit breakers with IEC certificate
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4.3 Connection system

Control wire tap for busbar connector
This control wire tap is installed at the 3VA molded case circuit breaker with the busbar.
= It can also be installed using:
® Front bus connectors extended
® Front bus connectors offset
® Bus connectors edgewise
® Nut keeper kits, right-angled

The following connections can be selected for the control wire tap:

@ Bare conductor @ Wire-end ferrule
@ Ring terminal @® cable lug (connector)

3VA molded case circuit breakers with IEC certificate
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4.4 Plug-in and draw-out technology

4.4 Plug-in and draw-out technology

441 Introduction

With most applications, 3VA molded case circuit breakers are installed in a fixed position in
switchboards or distribution boards. The breaker is normally secured by mounting screws
directly to the mounting plate or other suitable supporting stays of the panel. The cables or
busbars of the main circuits are connected directly to the 3VA molded case circuit breaker by
various terminals or connectors. A rigid, permanent connection is thus created between the
3VA molded case circuit breaker and the panel.

For certain applications, e.g. cyclic inspections or service, it must be possible to replace the
3VA molded case circuit breakers quickly. To meet this requirement, 3VA molded case
circuit breakers can be converted to plug-in and draw-out units.

The main differences between plug-in units and draw-out units are convenience of operation
and the potential for functional expansion.

Plug-in technology

Plug-in technology is the less expensive and more space-saving of the two solutions. The
3VA molded case circuit breaker is inserted in the appropriate plug-in socket and fitted with
plug-in contacts which make a keyed, friction-locked connection with the corresponding
mating contacts (tulip-type contacts) in the plug-in socket. In this case, the device is plugged
in and withdrawn manually.

3VA molded case circuit breakers with IEC certificate
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4.4 Plug-in and draw-out technology

Draw-out technology

Like the plug-in versions, draw-out versions of 3VA molded case circuit breakers are
equipped with plug-in contacts at the main current paths. In addition, side walls including
guide and support bolts are bolted to the sides of the 3VA molded case circuit breakers.

In this case, the mating contacts are in the draw-out socket. This is also equipped with a
guide mechanism via which the molded case circuit breaker is moved into the draw-out
socket by means of a crank handle in order to connect the breaker to the main circuits. The
operator can clearly read from a position indicator whether the breaker is properly connected
to the main circuits or is 100% safely isolated from them (so that it can be withdrawn).

Cable connection

With plug-in and draw-out circuit breakers, the cables or busbars are connected to the plug-
in socket or the draw-out socket. Here, the termination areas are implemented in the same
way as for the molded case circuit breaker. That is, all the connection technology available
for the 3VA molded case circuit breaker is also available in a similar way for the plug-in and
draw-out sockets.
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4.4 Plug-in and draw-out technology
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3VA plug-in and draw-out units

Plug-in and draw-out technology as it is implemented in 3VA molded case circuit breakers is
described below. But 3VA switch disconnectors in MCCB design can also be converted to
plug-in or draw-out technology. The information given below therefore applies analogously to
3VA switch disconnectors.

A warninG

Formation of arcs between contacts and irreparable damage to circuit breakers and
installation

When the 3VA molded case circuit breaker is moved into or out of the socket when the
main contacts are closed (breaker position ON), arcs can form between contacts and result
in irreparable damage to the circuit breaker or the electrical installation, and possibly cause
physical injury to personnel.

Do not move the 3VA molded case circuit breaker into or out of the plug-in socket or the
socket of the draw-out unit unless the main contacts are open, i.e. unless the breaker is in

the OFF position.

Before moving the molded case circuit breaker into or out of the socket, use the handle to
switch it to the OFF position. In order to prevent operating errors, 3VA molded case circuit
breakers are equipped with an autotrip plunger when they are converted to plug-in or draw-
out units. This plunger automatically trips the circuit breaker (breaker position TRIP) and thus
opens the main contacts whenever an attempt is made to move a unit into or out of the
socket when the breaker contacts are closed.

3VA molded case circuit breakers with IEC certificate
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442 Overview of variants / products

Installation overview

4.4 Plug-in and draw-out fechnology

3-pole and 4-pole 3VA molded case circuit breakers are available in a version for fixed
mounting, as a plug-in version and a draw-out version, as shown in the table below:

]

3VA1

3VA2

100 A, 3-pole
100 A, 4-pole
160 A, 1-pole
160 A, 2-pole
160 A, 3-pole
160 A, 4-pole
250 A, 3-pole
250 A, 4-pole
400 A, 3-pole
400 A, 4-pole
630 A, 3-pole
630 A, 4-pole
160 A, 3-pole
160 A, 4-pole
250 A, 3-pole
250 A, 4-pole
400 A, 3-pole
400 A, 4-pole
630 A, 3-pole
630 A, 4-pole
1000 A, 3-pole
1000 A, 4-pole

Apart from the complete kit for plug-in or draw-out technology, a plug-in or draw-out
"conversion kit" for the 3VA molded case circuit breaker can be ordered as a separate item.
These conversion kits are used to prepare 3VA molded case circuit breakers in advance so
that ready-assembled units are available at short notice in the event that a defective breaker
needs to be replaced.
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4.4 Plug-in and draw-out technology

443 General information

With plug-in and draw-out circuit breakers, the cables or busbars are connected to the plug-
in socket or the draw-out socket. The same socket unit is used for the same sizes of both
variants.

The incoming and outgoing feeder ends of the socket unit termination area is designed to
match the relevant 3VA molded case circuit breaker. The major benefit of this design feature
is that all terminal and connection variants of the 3VA molded case circuit breaker are fully
compatible with the corresponding plug-in or draw-out unit. To facilitate the ordering process,
the components used in combination with plug-in and draw-out units have been given
separate article numbers. Furthermore, an optional terminal cover for the molded case circuit
breaker can also be installed as a terminal cover over the plug-in socket or draw-out socket.

The connection systems available for a 3VA rated current version and the sizes of cable or
busbar cross section which are compatible with various connection types are described in
detail in chapter Connection system (Page 211).
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444 Information about installation, built-on and built-in components

Securing plug-in and draw-out units to the mounting plate

Bolts supplied with complete kit
Supplied with each complete kit for plug-in or draw-out technology:
e 4 fastening bolts, metric thread, Phillips pan head

The fastening bolts are used to attach the relevant socket unit to a mounting plate or
supporting stay. Sets of fastening bolts can also be ordered separately as spare parts.
Fastening bolts with an inch thread are also available.

Mounting positions

The permissible mounting positions are described in Chapter Permissible mounting positions
and mounting positions with accessories (Page 60).

See also

Connection system (Page 211)
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445 Plug-in technology
4451 Product description
Applications

The plug-in versions of 3VA molded case circuit breakers are designed for use in complex
applications for which speedy replacement of molded case circuit breakers is a basic
requirement. Plug-in technology can be used, for example, when clear visual evidence of
safe electrical isolation of circuits is essential, e.g. when overhaul work is in progress.

Description

With a plug-in system, the molded case circuit breaker is moved into and out of the plug-in
socket manually.

AWARNING
Risk of large magnetic forces in the event of short circuits

Accident hazard posed by short circuit events. The molded case circuit breaker can be
ejected from its socket by the resulting magnetic forces.

The 3VA molded case circuit breaker must be bolted securely in position in the socket. The
complete kit for plug-in technology contains assembly bolts for this purpose.

3VA molded case circuit breakers with IEC certificate
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A complete kit for plug-in technology contains all the components required to convert the
fixed mounting version of a 3VA molded case circuit breaker or 3VA switch disconnector to a
plug-in version.

A complete kit for plug-in technology contains:

Plug-in socket
4 mounting screws for installing the socket in the panel
Mounting screws for fixing the molded case circuit breaker in the plug-in socket

— 3-pole version:
2 mounting screws from the scope of supply of the plug-in unit and
2 mounting screws from the scope of supply of the molded case circuit breaker

— 4-pole version:
No additional mounting screws in the scope of supply of the plug-in unit
4 mounting screws from the scope of supply of the molded case circuit breaker

Plug-in contacts for attachment to the main terminals of the molded case circuit breaker
— 3-pole: 6 plug-in contacts

— 4-pole: 8 plug-in contacts

Autotrip plunger, labeled "Plug-in"

2 screw-mounted terminal covers for the molded case circuit breaker

Cable cages (see chapter Cable cage (Page 306))

A conversion kit for plug-in technology contains:

Plug-in contacts for attachment to the main terminals of the molded case circuit breaker
— 3-pole: 6 plug-in contacts

— 4-pole: 8 plug-in contacts

Autotrip plunger, labeled "Plug-in"

2 screw-mounted terminal covers for the molded case circuit breaker

Cable cages (see chapter Cable cage (Page 306))
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Scope of supply of the 3VA molded case circuit breaker and the 3VA switch disconnector in
molded case circuit breaker design:

® For 3-pole version up to 250 A: 2 assembly bolts
® For 3-pole version up to 630 A: 4 assembly bolts

® For 4-pole version up to 630 A: 4 assembly bolts

Plug-in contacts for attachment to the main terminals of the 3VA molded case circuit breaker
3VA molded case circuit breaker
Screw-mounted terminal cover for the molded case circuit breaker

®EOO

Autotrip plunger

3VA molded case circuit breakers with IEC certificate
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Terminal covers

As described above, two screw-mounted terminal covers are included in the plug-in socket
complete kit and the plug-in socket conversion kit. These feature molded grips to ease
withdrawal of the molded case circuit breaker from its socket. Since it requires significant
force to remove a molded case circuit breaker from its socket, the plug-in terminal covers are
bolted to the contact unit.

If the termination area of the plug-in socket needs to be protected by terminal covers, a
variety of models of terminal cover are available to order as options for this purpose.

Autotrip plunger

An autotrip plunger is supplied as standard with every complete kit and every conversion kit
for converting a 3VA molded case circuit breaker to plug-in technology. The plunger
performs safety functions in operation.

When a 3VA molded case circuit breaker is converted to a 3VA plug-in unit, this plunger is
installed from the rear of the device and latched. The plunger performs safety functions in
operation. It prevents the molded case circuit breaker from being switched to the ON paosition
if the breaker is not correctly bolted to the socket. For further information, see also section
"Signal 'Plug-in unit - MCCB correctly bolted to plug-in socket™ in chapter Position signaling
switches (Page 295).

AWARNING
Make sure that the autotrip plunger is correctly installed

The molded case circuit breaker cannot be safely moved into or out of the socket without
an autotrip plunger. Insertion and removal in switched-on state (circuit breaker position ON)
can lead to formation of arcs between contacts and can result in irreparable damage to the
breaker and electrical installation as well as physical injuries.

Once installed, the autotrip plunger cannot be dismantled again!

Note the color coding and labels for the autotrip plunger:
e Plug-in technology: Black, labeled "Plug-in"
e Draw-out technology: Grey, labeled "Draw-out"
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Auxiliary circuit connectors

282

Molded case circuit breakers or switch disconnectors in molded case circuit breaker design
are frequently equipped with internal accessories, e.g. with an auxiliary switch and auxiliary
release. A broad range of internal accessory components is also available for the 3VA
molded case circuit breaker. For further information, please refer to chapter Internal
accessories (Page 191).

To ensure that the electrical connections required by plug-in units can be quickly and safely
disconnected, auxiliary circuit connectors can be installed.

""'\:r--’/

The part of the auxiliary circuit connectors on the circuit breaker side is mounted on the
underside of the molded case circuit breaker using the cable cages and is electrically
connected to the internal accessories. Appropriate openings and cable ducts are provided in
the molded case circuit breaker for routing stranded wires. The plug-in socket half of the
auxiliary circuit connector is inserted in the socket and electrically connected to the
customer's installation.

When the molded case circuit breaker is inserted into the plug-in socket, the internal
accessories in the breaker are quickly connected to the customer's installation without the
use of tools.

Note

Plug-in and draw-out units use different versions of the auxiliary circuit connector. The draw-
out version has a longer, movable telescopic rail because the distance to be bridged in the
draw-out socket is longer.

Further details about auxiliary circuit connectors can be found in chapter Auxiliary circuit
connector (Page 301).
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Position signaling in the plug-in socket

Several position signaling switches (number depends on socket size) can be fitted in the
plug-in socket. Auxiliary switches are capable of signaling "Plug-in unit - MCCB correctly
bolted to plug-in socket" via electrical connections.

For further information, please refer to chapter Position signaling switches (Page 295).

Padlocks for preventing insertion of a molded case circuit breaker

The socket unit can be locked with padlocks to prevent unauthorized insertion of a molded
case circuit breaker during service calls and inspections. Using these locks to prevent
insertion and operation of a molded case circuit breaker helps to protect personnel and the

installation itself. The socket unit of the plug-in socket is equipped with three openings for
padlocks.

Openings for padlocks:
e Up to three padlocks
e Shackle diameter 6 mm to 8 mm/0.25" to 0.31"
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Benefits of plug-in technology

See also

Defective molded case circuit breakers can be replaced quickly and easily
Clear visual evidence of safe electrical isolation of main circuits
Remote signaling of molded case circuit breaker positions:

"INSERTED": The 3VA molded case circuit breaker is properly inserted and bolted to
the socket

"WITHDRAWN?": The bolts have been removed and the 3VA molded case circuit
breaker removed

Plug-in socket can be locked by padlocks to prevent insertion of a molded case circuit
breaker

Degree of protection IP20 at all termination points

No grounding required

Locking and interlocking (Page 360)

4452 Combination with other accessories

Accessories group Component

284

Front mounted rotary operator
Manual operators
Door mounted rotary operator
MO320 motor operator
Remote-controlled operator .
Synchronizable motor operator SEO520
Rear interlocking module
Interlocks Bowden cable interlock for handle
Bowden cable interlock (for front mounted rotary operators)

Padlock devices for handle
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446 Draw-out technology

446.1 Product description

Typical applications for draw-out versions of 3VA molded case circuit breakers are
installations in which inspections and overhauls need to be carried out at regular intervals
and, for reasons of safety, clear visual evidence of safe electrical isolation of plant sections
must be provided at short notice so that work can commence. Draw-out versions of 3VA
molded case circuit breakers are also suitable for applications which require that molded
case circuit breakers or switch disconnectors can be replaced very rapidly when necessary.

In the draw-out version, the 3VA molded case circuit breaker is supported by the side walls
of the draw-out unit and can be moved into three defined positions by rotation of a crank
handle. The current breaker position is indicated by the breaker status indicator.

3VA molded case circuit breakers with IEC certificate
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Defined positions

® CONNECT position: The molded case circuit breaker is connected to the main circuits.
The auxiliary circuits are also electrically connected to the installation via the auxiliary
circuit connectors.
This is the normal operating position of the molded case circuit breaker.

e TEST position: The main circuits are not connected to the installation. The auxiliary
circuits are connected to the installation via auxiliary circuit connectors.
The auxiliary circuits can be function-tested with the breaker in the TEST position even
when the installation itself is not live.

e DISCON position: Neither the main circuits nor the auxiliary circuits are connected to the
installation.
The molded case circuit breaker is electrically isolated.

If the molded case circuit breaker is not in any of these defined positions, the breaker status
indicator displays the word UNBLOCK on a white background. When the breaker is in this
position, its main contacts cannot be closed if the autotrip plunger is correctly installed (see
below).

Move the molded case circuit breaker into a defined position

NOTICE

Gear damage

The following operations will lead to irreparable damage of the draw-out socket gear:

e Molded case circuit breaker is in DISCONNECT position:
Insertion of the crank handle (position indicator changes to UNBLOCK) and
counterclockwise turning of the crank handle toward DISCONNECT.

e Molded case circuit breaker is in CONNECT position:
Insertion of the crank handle (position indicator changes to UNBLOCK) and clockwise
turning of the crank handle toward CONNECT.

In the situations described above, pay attention not to turn the crank handle in the indicated

direction.

Note

If the breaker status indication is CONNECT, TEST or DISCON, the sliding clutch of the
crank gear is engaged and rotation of the crank handle has no effect.

By removing and reinserting the crank handle, it is possible to disengage the gear. The
breaker status indicator will then show UNBLOCK. The molded case circuit breaker can now
be moved to a new position.

1. If the crank handle is inserted in the crankcase, pull it out.

2. Insert the crank handle into the crankcase again.
By removing and reinserting the crank handle, it is possible to disengage the gear.

3. Turn the crank handle until the breaker status indication shows the required position.

3VA molded case circuit breakers with IEC certificate
Manual, 03/2019, A5E03603177010-03



Accessories

4.4 Plug-in and draw-out fechnology

Remove the molded case circuit breaker

NOTICE
Gear damage

The following operations will lead to irreparable damage of the draw-out socket gear:

e Molded case circuit breaker is in DISCONNECT position:
Insertion of the crank handle (position indicator changes to UNBLOCK) and
counterclockwise turning of the crank handle toward DISCONNECT.

e Molded case circuit breaker is in CONNECT position:
Insertion of the crank handle (position indicator changes to UNBLOCK) and clockwise
turning of the crank handle toward CONNECT.

In the situations described above, pay attention not to turn the crank handle in the indicated
direction.

1. Move the molded case circuit breaker into the DISCON position.
The molded case circuit breaker is electrically isolated.

2. To disengage the lock, press the safety lock slide underneath the breaker status
indication downwards as indicated by the arrow.

3. Remove the molded case circuit breaker.

Components of a complete kit for draw-out technology

A complete kit for draw-out technology contains all the components required to convert the
fixed mounting version of a molded case circuit breaker or switch disconnector to a draw-out
version.

e Draw-out socket including side walls with the mechanical components required to guide
the molded case circuit breaker into and out of the socket under the control of a crank
handle

® 4 mounting screws for installing the socket in the panel

® Plug-in contacts for attachment to the main terminals of the molded case circuit breaker
— 3-pole: 6 plug-in contacts
— 4-pole: 8 connectors

e Side walls with guide bolts for mounting on the molded case circuit breaker

® Autotrip plunger, labeled "Draw-out"

e 2 screw-mounted terminal covers for the molded case circuit breaker

® Cable cage (see chapter Cable cage (Page 306))

Note
Information about the crank handle

The crank handle is not supplied as part of the complete kit and must be ordered separately.
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Components of a conversion kit for draw-out technology

® Plug-in contacts for attachment to the main terminals of the molded case circuit breaker
— 3-pole: 6 plug-in contacts
— 4-pole: 8 plug-in contacts

e Side walls with guide bolts for mounting on the molded case circuit breaker

e Autotrip plunger, labeled "Draw-out"

e 2 screw-mounted terminal covers for the molded case circuit breaker

Plug-in contacts for attachment to the main terminals of the molded case circuit breaker
Side walls with guide bolts for mounting on the molded case circuit breaker
Screw-mounted terminal cover for the molded case circuit breaker

®EOO

Autotrip plunger
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Installation instructions

The draw-out socket is permanently mounted in the panel by means of the mounting screws
included in the complete kit for draw-out technology.

The molded case circuit breaker / switch disconnector in molded case circuit breaker design
is supplied with two assembly bolts (3-pole version) or four assembly bolts (4-pole version).
These bolts are not required if the device is to be converted to a draw-out unit.

Terminal cover

Two terminal covers are included in the scope of supply of the complete kit for draw-out
technology and the conversion kit for draw-out technology for the molded case circuit
breaker. These two terminal covers are intended for installation over the molded case circuit
breaker. If terminal covers are to be attached to the busbars of the draw-out socket, they
must be ordered separately, see chapter Insulating measures (Page 246).

Autotrip plunger

An autotrip plunger is supplied as standard with every complete kit and every conversion kit
for converting a molded case circuit breaker to draw-out technology.

AWARNING
Make sure that the autotrip plunger is correctly installed

The molded case circuit breaker cannot be safely moved into or out of the socket without
an autotrip plunger. Moving it into or out of the socket when the main contacts are closed
(breaker position ON) can cause arcs to form between contacts and result in irreparable
damage to the circuit breaker or the electrical installation, and possibly cause physical
injury to personnel.

Once installed, the autotrip plunger cannot be dismantled again!

Note the color coding and labels for the autotrip plunger:
¢ Plug-in technology: Black, labeled "Plug-in"
e Draw-out technology: Grey, labeled "Draw-out"

When a molded case circuit breaker is converted to a molded case circuit breaker for draw-
out technology, the autotrip plunger is installed from the rear of the device and latched.

The plunger performs various safety functions in operation:

® |t prevents closure of the main contacts of the molded case circuit breaker when the
breaker is inserted in the draw-out socket and in an undefined position (breaker status
indication is UNBLOCK).

e |t allows the breaker to be closed in the defined positions TEST and CONNECT.

® |t trips the molded case circuit breaker (TRIP) when the breaker's main contacts are
closed (switching position ON) and an attempt is made to move the breaker out of one of
the three defined positions CONNECT, TEST or DISCON using the crank handle.
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Auxiliary circuit connectors

3VA molded case circuit breakers or 3VA switch disconnectors are frequently equipped with
internal accessories, e.g. auxiliary switches and auxiliary releases. A broad range of internal
accessory components is also available for the 3VA molded case circuit breaker. For further
information, please refer to chapter Internal accessories (Page 191).

To ensure that the electrical connections required by draw-out units can be quickly and
safely disconnected, auxiliary circuit connectors can be installed.

——

The part of the auxiliary circuit connectors on the circuit breaker side is mounted on the
underside of the molded case circuit breaker using the cable cages and is electrically
connected to the internal accessories. Appropriate openings and cable ducts are provided in
the 3VA molded case circuit breaker for routing stranded wires. The socket-end half of the
auxiliary circuit connector with the movable telescopic rail is inserted in the socket and
electrically connected to the customer's installation.

When the molded case circuit breaker is inserted into the draw-out unit, an electrical
connection between the internal accessories in the breaker and the customer's installation is
quickly established.

Note
Plug-in and draw-out units use different versions of the auxiliary circuit connector.

The draw-out version has a longer, movable telescopic rail because the distance to be
bridged in the draw-out socket is longer.

Further details about auxiliary circuit connectors can be found in chapter Auxiliary circuit
connector (Page 301).

Position signaling in the draw-out socket

290

Several position signaling switches (number depends on socket size) can be installed in the
right-hand side wall of the draw-out socket. These auxiliary switches are capable of signaling
breaker positions DISCON, TEST and CONNECT. The auxiliary switches also output a
position indication signal if the molded case circuit breaker in the draw-out socket is not in
one of the positions specified above. For information, please refer to chapter Position
signaling switches (Page 295).
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Protection against unauthorized operation of molded case circuit breaker

Padlocks for protection against unauthorized operation
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To provide protection against unauthorized operation of the molded case circuit breaker,
padlocks can be inserted through the plastic frame opening of the padlock locking unit on the
right side wall of the draw-out socket. The plastic frame is simple to pull out. The crank
handle opening is mechanically sealed when the plastic frame is in the OUT position.

Openings for padlocks in plastic frame:
® Up to three padlocks
® Shackle diameter 6 mm to 8 mm/ 0.25" to 0.31"

Attach padlocks

1. Move the molded case circuit breaker into the CONNECT, TEST or DISCON position.
The breaker must be in one of these positions before the plastic frame can be pulled out.

2. Pull out the plastic frame.
The crank handle opening is sealed off.

3. Insert padlock shackles through the plastic frame and lock padlocks as illustrated above.
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Cylinder lock for protection against unauthorized operation

A cylinder lock can be retrofitted in the right-hand side wall of the draw-out socket. Like the
plastic frame and padlocks, this cylinder lock is capable of locking a molded case circuit
breaker in either the CONNECT, TEST or DISCON position. The cylinder lock utilizes the

locking mechanism of the plastic frame. This is evident from the way the plastic frame moves
into or out of the socket as the cylinder lock is turned.
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Signaling of locked/unlocked status

The locked or unlocked status of a draw-out unit can be signaled electrically. This requires
the installation of a position signaling switch (3VA9987-0KB00) in the right-hand side wall of
the draw-out socket. This switch signals whether the plastic frame described above is in the

"IN" or "OUT" position. For further details, refer to chapter Position signaling switches
(Page 295).

3VA molded case circuit breakers with IEC certificate
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Integration of molded case circuit breaker position signal into a communication network

By means of the COM100 and COMS800 breaker data servers, various statuses of multiple
molded case circuit breakers can be queried and passed on by bus systems. This includes
messages such as "Breaker tripped", "Breaker on", "Breaker off", reason for tripping.
Depending on the version of the 3VA molded case circuit breaker, actual current and voltage
measurements can also be passed on. To provide this communications capability, the
molded case circuit breaker itself is equipped with a COM060 communication module which
functions as the breaker's actual communications interface.

In addition to the status information listed above, the position of the molded case circuit
breaker in the draw-out unit can also be transferred. For this purpose, the molded case
circuit breaker and the draw-out socket must be equipped with the communications interface
for the draw-out unit. This kit allows the position of the molded case circuit breaker in the
draw-out unit to be picked up and transferred to the COM060 communication module and
from there to the higher-level communication network. For further information about the
communication kit for draw-out units, please refer to chapter Communications interface for
draw-out unit (Page 300).

Operation through the panel door

The molded case circuit breaker can be optionally installed in the panel in such a way that
the breaker can be operated even when the panel door is closed. Draw-out versions of
molded case circuit breakers can then be switched on or off when the panel door is not
open. This is made possible by a cutout in the panel door which allows access to the main
control elements, i.e the handle and the <PUSH TO TRIP> button of the molded case circuit
breaker, but prohibits access to other live components inside the panel. This solution is
referred to as a "door feedthrough".

Door feedthroughs are mounted on the front of the molded case circuit breaker and securely
attached to the breaker by means of two bolts and a latch.
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The door cutout must be positioned such that it is flush with the door feedthrough. It must
also be positioned in such a way as to minimize the size of the gap between the feedthrough
walls and the cutout. A cover frame can be fitted as well in order to obtain an optimum finish.

An opening in the panel through which the crank handle can be inserted must be provided in
addition to the cutout for the door feedthrough.

With its straight sides, the door feedthrough is designed to allow the molded case circuit
breaker to be moved through positions DISCON, TEST and CONNECT, while at the same
time providing a permanently tight seal around the feedthrough area (degree of protection
IP30) and preventing access to live components inside the panel.

Markings are visible on the door feedthrough to help the user identify the current position of
the molded case circuit breaker as it is moved into or out of the panel. Since mounting
dimensions may vary slightly, however, these markings should be regarded as a rough guide
only. The crank handle mechanism provides the user with feedback information about the
molded case circuit breaker position, e.g. whether it has been correctly inserted.

Benefits of draw-out technology

See also

294

e Defective molded case circuit breakers can be replaced quickly and easily
e Clear visual evidence of safe electrical isolation of main circuits
® Molded case circuit breaker and accessories can be function-tested in the TEST position

® Remote signaling of molded case circuit breaker positions CONNECT, TEST and
DISCON

® Padlocks and / or cylinder locks can be used to lock draw-out unit so that the molded
case circuit breaker cannot be inserted or removed by unauthorized persons

® Molded case circuit breaker can be operated through the panel door
® Degree of protection IP20 at all termination points

® No grounding required

Locking and interlocking (Page 360)
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4.46.2 Combination with other accessories

Accessories group Component

Front mounted rotary operator
Manual operators
Door mounted rotary operator
MO320 motor operator
Remote-controlled operator .
Synchronizable motor operator SEQ520
Rear interlocking module
Interlocks Bowden cable interlock for handle
Bowden cable interlock (for front mounted rotary operators)

Padlock devices for handle

See also

Locking and interlocking (Page 360)
447 Accessories for plug-in and draw-out units
4471 Description of individual product variants

Position signaling switches

These auxiliary switches are capable of signaling a variety of states via electrical
connections. The position signaling switch is available in only one version.

Applications:

® Signal "Position of breaker in the draw-out unit"

® Signal "Draw-out unit locked / open”

e Signal "Plug-in unit - MCCB correctly bolted to plug-in socket"

The position signaling switches are changeover switches, i.e. they have three connections:

1]
H

@ NO contact
@ NC contact
@ Common potential contact
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296

Signal "Position of molded case circuit breaker in the draw-out unit"

Up to three position signaling switches can be integrated in the draw-out unit in order to
transmit breaker position information to monitoring and control systems. They are installed in
the right-hand side wall of the unit at the positions indicated in the diagram below:

move out - - move in

@ 41a or 41b: Detects position CONNECT
@ 42a or 42b: Detects position TEST
@ 43a or 43b: Detects position DISCON

Signal "Position of molded case circuit breaker in the draw-out unit"

It is irrelevant whether the position signaling switch is inserted in slot a or b. Only one
position signaling switch per position is usually installed. The remaining free slots can be
used for the signaling switches of the communication link kit or for an additional position
signaling switch.

If the molded case circuit breaker in the draw-out unit is moved into a defined position with
the crank handle, the corresponding position signaling switch outputs a signal that can be
further used electrically, e.g. for visual or acoustic alarm indications.

If the molded case circuit breaker is not in any of the defined positions, the breaker status
indicator displays the word UNBLOCK on a white background. In this position, the molded
case circuit breaker is either off (position OFF, contacts open) or tripped (position TRIP,
contacts open). The breaker main contacts cannot be closed with the breaker in the
UNBLOCK state.
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Depending on the position of the molded case circuit breaker in the draw-out unit, the
outputs of the position signaling switches assume one of the following states:

Pasition slonaise Sateh Position of circuit breaker
grating DISCON TEST CONNECT  |UNBLOCK

NC Open Closed Closed Closed
DISCON 4

NO Closed Open Open Open

NC Closed Open Closed Closed
TEST R

NO Open Closed Open Open

NC Closed Closed Open Closed
CONNECT

NO Open Open Closed Open

Signal "Draw-out unit locked / open"

L
10O

©) Slot for position signaling switch for signal "Draw-out unit locked / open”
@ Plastic frame for padlock locking unit
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298

Signal "Draw-out unit locked / open"

A position signaling switch to transmit this signal is installed in position 44 of the right-hand
side wall of the draw-out unit.

A position signaling switch in position 44 outputs a signal which indicates whether the
padlock locking unit is in the OUT position, thereby locking the draw-out unit.

The draw-out unit can be locked in the defined breaker positions CONNECT, TEST and
DISCON by padlocks or a cylinder lock (available as retrofit component). The position of the
molded case circuit breaker cannot be changed when the draw-out is locked. In the locked
state, the opening for the crank handle is mechanically sealed and the handle cannot be
inserted.

To lock the unit using padlocks, the padlock locking unit on the draw-out unit must be pulled
out manually so that the shackles of the padlocks can be inserted through the opening.
When the draw-out unit is locked by the cylinder lock, the padlock locking unit moves out
automatically as the cylinder lock is turned because it is mechanically coupled with the
cylinder lock in the draw-out unit. The position of the padlock locking unit ultimately
determines the position of the contacts of the position signaling switch.

Closed Open

Open Closed
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Signal "Plug-in unit - MCCB correctly bolted to plug-in socket"

This option is provided for plug-in units only. Depending on the socket size, up to two
position signaling switches can be installed in slot No. 46.
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©) Slot 46 for position signaling switch of the plug-in socket

@) Slot 46 for position signaling switch of the plug-in socket

® Mechanical system for actuation of position signaling switches when the bolt is tightened
) Bolt hole which determines the signal output by the position signaling switches

Closed Open

Open Closed

With this application, the position signaling switches indicate whether the molded case circuit
breaker is inserted in the plug-in socket and secured by at least one bolt. The reason for this
application is that the molded case circuit breaker needs to be secured in position by
mounting screws in the plug-in socket. The four mounting screws supplied with the complete
kit for plug-in technology must be used for this purpose.
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Communications interface for draw-out unit

300

The pre-assembled cable set which functions as the communications interface for the draw-
out unit consists of a pre-assembled cable with a mini USB port at one end and three special
position signaling switches at the other. It is also supplied with another cable with mini USB
connector and tab connector.

Attaching the cable set

1.

@
®
®

Insert the three position signaling switches of the cable set in the right-hand side wall
according to the color coding of the cables, see diagram below.
It is irrelevant whether the switches are inserted in slots a or b.

CONNECT: Position signaling switch with green cables
TEST: Position signaling switch with blue cables
DISCON: Position signaling switch with red cables

The remaining slots are normally used to install standard position signaling switches.
Remove the seal over the opening for the micro USB port on the right-hand side wall.

Insert the USB connector attached to the cable set into the micro USB port in the right-
hand side wall.

Store the cable in the space available behind the side wall.

Connect the position signaling switches and the COM060 communication module to the
USB connector and tab connector of the second cable.
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The cable with pre-assembled USB and tab connectors can also be ordered as an individual
item for installation on molded case circuit breakers prepared for use as draw-out units.

For detailed instructions on how to install the communications interface for the draw-out unit,
please refer to the relevant Operating Instructions
(http://support.automation.siemens.com/WW/view/en/80597324).

For instructions on how to read out data via remote data transfer, refer to the operating
instructions for the COM100/COMB800 breaker data server.

Auxiliary circuit connector

—o—7

® Plug-in technology
® Draw-out technology

Auxiliary circuit connectors are required only if the molded case circuit breaker to be
converted to plug-in or draw-out technology is equipped with internal accessories. Plug-in
units use a different design of auxiliary circuit connector than draw-out units.

The number of auxiliary circuit connectors required depends on the accessaries to be
installed in the molded case circuit breaker and ultimately on the number of electrical
connections which need to be brought out of the molded case circuit breaker. Each auxiliary
circuit connector can be used to connect up to four cables. Accordingly, the breaker-end and
socket-end halves of the auxiliary circuit connectors have four screw-type terminals which
are labeled ".1" to ".4".
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A total of nine auxiliary circuit connectors can be installed depending on the size of the
molded case circuit breaker and the size of the plug-in or draw-out socket. The slots for
auxiliary circuit connectors are labeled from right to left in the socket, starting at 1.

o—*

@ Socket-end auxiliary circuit connector
@ Breaker-end auxiliary circuit connector
@ Cable cage

Cable cages are used to attach the breaker-end half of the auxiliary circuit connector to the
underside of the molded case circuit breaker. Slot numbers are also printed on the cable
cages. The design of the cable cages for the top and bottom halves of the molded case
circuit breaker is different so that the cages cannot be mixed up or installed in the wrong
position. The fixing tongues of the breaker-end half of the auxiliary circuit connectors latch
into small recesses in the cable cages which are screw-mounted to the rear panel of the
circuit breaker. The auxiliary circuit connectors are securely fixed once the cable cages have
been installed.
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@ Fixing tongue (breaker end)
@  Fixing hook (socket end)
® Latching element (socket end)

The socket-end half of the auxiliary circuit connectors is simply snapped into the socket.

Various cable routing openings and ducts are provided in the socket and the molded case
circuit breaker. For further details, please refer to the operating instructions for the complete
kits for plug-in or draw-out technology.

See also
Cable cage (Page 306)
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Door feedthrough

Door feedthroughs must be installed for applications which require
e direct operation of a molded case circuit breaker even when the panel door is closed,

e the draw-out version of a molded case circuit breaker to be electrically isolated from or
connected to the installation while the panel door is closed,

® prevention of access to live components inside the panel.

Door feedthroughs are mounted over the front of the molded case circuit breaker and
securely attached to the breaker by means of two bolts and a latch.
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Terminal cover for a molded case circuit breaker converted to plug-in or draw-out technology

@ -

@ Terminal cover with molded grips, can be screwed to contact unit
@ Terminal cover for covering the termination area

Two screw-mounted terminal covers @ are included in the scope of supply of the complete
kits and the conversion kits for plug-in and draw-out technology. These feature molded grips
to ease withdrawal of the molded case circuit breaker from its socket. Since it requires
significant force to remove a molded case circuit breaker from its socket, the plug-in terminal
covers are bolted to the contact unit.

These terminal covers can be ordered separately as spare parts.

The additionally available terminal covers @ are used for the plug-in technology as well as
the draw-out technology for covering the terminal area.
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Cable cage

306

Cable cages are used to attach the breaker-end half of auxiliary circuit connectors to the
molded case circuit breaker. They are also designed to act as cable ducts for installing wires
from internal accessories to the auxiliary circuit connector. For further information about
cable cages, please refer to chapter Auxiliary circuit connector (Page 301).

3-pole

Cable cages consist of a top half and a bottom half. These parts are designed such that they
cannot be mounted in the wrong position at the rear of the molded case circuit breaker.

Cable cages are included in the scope of supply of the conversion kits and complete kits for
converting molded case circuit breakers to plug-in or draw-out units and are therefore also
supplied with complete kits. They are available as standard only in the broadened version for
4-pole units. For use on 3-pole units, part of the cable cage need only be cut away (at the
required breaking point).
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4.4 Plug-in and draw-out fechnology

Technical specifications of the accessories for internal components of molded case circuit

breakers in plug-in and draw-out technology:

Position signaling switch
Article No.

Rated operating voltage U,

Rated insulation voltage U,
Rated frequency f,

AC-13

Rated operating current |, / U,

DC-15

Thermal current |
Contact switching
Conductor cross section S

12V
24V
48V
110V
230V
12V
24V
48V
110V
230V

Degree of protection of terminals (when breaker is connected)

< < <

I
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3
3

3VA9987-0KB0O
400 AC
250 DC
500 AC

50/60

- W omo oo,

® oo
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001
05..15
P20

Augxiliary circuit connector

Article No.

Rated operating voltage U,

Rated insulation voltage U,
Rated frequency f

Rated operating current | / U,

Thermal current |
Conductor cross section S

Degree of protection of terminals (when breaker is
connected)
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3VA9977-0KP80
3VA9977-0KD8O

AC 250

DC 250

AC 500

50 / 60

3A/400V
015A/250V;3A/125V
10

05..15

IP20
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4473

Combination with other accessories

Information about combination with other accessories

308

® The communications interface for the draw-out unit and the switches for signaling the

position of the molded case circuit breaker in the draw-out unit are mutually compatible.
For further information, please refer to the following chapters:
Position signaling switches (Page 295)

Communications interface for draw-out unit (Page 300)

The switches for signaling whether or not the molded case circuit breaker is locked have
no influence on other accessories described in chapter Position signaling switches
(Page 295)

Note
No transfer of "locked / not locked" signals

The information "locked / not locked" cannot be transferred via the COMO060
communication module.

A molded case circuit breaker which requires a communications interface to transfer
signals must be equipped with a COMO060 communication module.

When internal accessories are integrated in a molded case circuit breaker, auxiliary circuit
connectors and cable cages for plug-in and draw-out technology must also be installed.

Door feedthroughs are required only if the molded case circuit breaker needs to be
operated when the cubicle door is closed. The door feedthrough is compatible with
position signaling switches, communications interface and auxiliary circuit connectors
with cable cages.

The terminal cover for plug-in technology can be installed in combination with any other
internal accessories. It does not have any effect on other accessories.

A variable depth adapter (see section Door mounted rotary operator (Page 316)) can be
used in conjunction with the door mounted rotary operator in order to compensate the
racking distance and so allow the molded case circuit breaker to be moved out when the
cubicle door is closed.
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4.5 Manual operators

The manual operators for 3VA molded case circuit breakers are described in this chapter.

Overview of manual operators
The manual operators available for 3VA molded case circuit breaker are listed below:
® Front mounted rotary operator (optionally with door interlock)
5 e Door mounted rotary operator
— Fixing bracket for long shafts
— Variable depth adapter for draw-out units

— Supplementary handle for door mounted rotary operator

e Side wall mounted rotary operator (optionally with mounting plate)

The following accessories are available for all manual operators:

® [llumination Kit

‘. e Cylinder locks for locking, blocking and interlocking
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451 Opening, closing and resetting the 3VA molded case circuit breaker

Opening and closing

® To close the 3VA molded case circuit breaker:
Turn the manual operator to the ON (I) position.

® To open the 3VA molded case circuit breaker:
Turn the manual operator to the OFF (O) position.
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Resetting the manual operator after the molded case circuit breaker has tripped

When the molded case circuit breaker trips, the manual operator moves automatically from
the ON (I) to the TRIP position.

The molded case circuit breaker remains in the tripped state until the manual operator is
reset:

1. Clear the fault which has caused the molded case circuit breaker to trip.

2. Turn the manual operator counter-clockwise to the limit stop (RESET position, at or just
past OFF (O)).

The manual operator remains in the OFF (O) position.

3. Turn the manual operator to the ON (1) position.

The molded case circuit breaker is closed again.
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45.2 Front mounted rotary operator
The front mounted rotary operator is available in two versions:
e With door interlock

e Without door interlock

Front mounted rotary operator with door Indication of the breaker status (on, off, trip)
interlock (see below)

Front mounted rotary operator without door Handle with mechanism for up to 3 padlocks
interlock

Device for up to 3 padlocks Trip unit button <PUSH TO TRIP>

Door contact (door interlock element) Defeat function (door interlock element)

@O ® ©
e Q@ @

Cylinder lock device Door interlock
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Indication of the breaker status on front mounted rotary operator

@ ON: Breaker closed @ OFF: Breaker open
® TRIP: Breaker tripped ® RESET: Reset following a trip
@ Mounting position
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Front mounted rotary operator with door interlock

314

The front mounted rotary operator with door interlock projects through the panel door. This
arrangement ensures that the molded case circuit breaker can be switched on only when the
panel door is closed. The door is locked automatically when the front mounted rotary
operator is turned to position ON (I).

Overriding the door interlock

The door interlock can be overridden by a deliberate action. This means that the door can be
opened with the operator in position ON (I), e.g. so that maintenance can be carried out.

@ Door position switch
@ Door interlock
@ Defeat function

Procedure
1. Press the door interlocking pin with a sharp object.

2. Hold the pin down while the door is opened.

Switch on the circuit breaker with the panel door open

The door contact must be operated manually in order to switch on the molded case circuit
breaker with the panel door open. The handle can then be moved to the ON (I) position.
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Testing the tripping mechanism
The button <PUSH TO TRIP> can be pressed to perform a function test on the tripping
mechanism.
@
/ @
Procedure

1. Turn the front mounted rotary operator to position ON (I) in order to close the molded
case circuit breaker.

2. Press the button <PUSH TO TRIP> with a tool such as a screwdriver.
The front mounted rotary operator moves from position ON (l) to position TRIP. The
molded case circuit breaker is now in the tripped state.

3. Turn the front mounted rotary operator counter-clockwise to the limit stop (RESET
position, at or just past OFF (O)).
The front mounted rotary operator remains in the OFF (O) position and the molded case
circuit breaker can now be closed again.
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453 Door mounted rotary operator

With the door mounted rotary operator installed, it is possible to operate the molded case
circuit breaker through the panel door without opening the door.

Door mounted rotary operator

Indication of the breaker status ON, TRIP, mounting position, OFF, RESET
For mounting position, see chapter Front mounted rotary operator (Page 312)

Handle with device for up to 3 padlocks
Tolerance compensation

Device for up to 3 padlocks

Cylinder lock device (type Ronis)

Trip unit button <PUSH TO TRIP>

QPO OO
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Door interlock with door mounted rotary operator

The door interlock of the door mounted rotary operator locks the door as soon as the door
mounted rotary operator is turned to position ON (I).

Overriding the door interlock

The door interlock can be overridden by a deliberate action. This means that the door can be
opened with the operator in position ON (I), e.g. so that maintenance can be carried out. The
door interlock can also be completely deactivated by a small modification on the inside of the
handle. The panel door can then also be opened at any time without additional measures if
the circuit breaker is switched on (position ON). For details, see the Operating Instructions
(https://support.industry.siemens.com/cs/ww/en/view/80600132).
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Procedure
1. Press the door interlocking pin with a sharp object.

2. Hold the pin down while the door is opened.

See also
(https://support.industry.siemens.com/cs/ww/en/view/80600132)

Tolerance compensator

Door mounted rotary operators are supplied as standard with a tolerance compensator. This
device compensates any potential minor offset between the rotary switch of the cubicle
doors and the shaft of the door mounted rotary operator.

@ Tolerance compensator
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Offset compensator

Testing the tripping mechanism

The button <PUSH TO TRIP> can be pressed to perform a function test on the tripping
mechanism.

Procedure

OFF ON TRIP TRIP RESET OFF

1. Turn the door mounted rotary operator to the OFF (O) position.
2. Open the panel door.

3. Use a tool to turn the shaft to the ON (l) position in order to close the molded case circuit
breaker.
Alternatively, the supplementary handle for the door mounted rotary operator can also be
used to close the breaker.

4. Press the button <PUSH TO TRIP> with a tool such as a screwdriver.
The door mounted rotary operator moves from position ON (1) to position TRIP. The
molded case circuit breaker is now in the tripped state.
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5. Turn the door mounted rotary operator counter-clockwise to the limit stop (RESET
position, just beyond OFF (O)).
The manual operator remains in the OFF (O) position.

6. Close the panel door.
The molded case circuit breaker can now be closed again.

Supplementary handle for door mounted rotary operator

The supplementary handle can be used to operate the molded case circuit breaker when the
cubicle door is open.

Use the supplementary handle to close the molded case circuit breaker:
A deliberate action is required to turn the molded case circuit breaker to the ON (l) position:
1. Push in the supplementary handle.

2. Turn the supplementary handle to the ON (l) position in order to close the molded case
circuit breaker.
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Variable depth adapter

The variable depth adapter enables adjustment of the travel distance Connect - Test -
Disconnect when using draw-out technology. As a result, the panel door does not have to be
opened in the Connect, Test and Disconnect positions. See also chapter Draw-out
technology (Page 285)
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454 Side wall mounted rotary operator

The side wall mounted rotary operator allows the molded case circuit breaker to be operated
through the right-hand or left-hand side wall of the cubicle.

Side wall mounted rotary operator

Handle with device for up to 3 padlocks
Side wall of cubicle

Device for up to 3 padlocks

Device for cylinder lock

Trip unit button <PUSH TO TRIP>

Switching position indicator ON, TRIP, mounting position, OFF, RESET
For mounting position, see chapter Front mounted rotary operator (Page 312)

QPO

3VA molded case circuit breakers with IEC certificate
322 Manual, 03/2019, ASE03603177010-03



Accessories

4.5 Manual operators

Side wall mounted rotary operator with mounting plate

The side wall mounted rotary operator is available in a version with mounting plate for
molded case circuit breakers up to 250 A. The mounting plate can be installed on the right-

hand or left-hand side panel. The space on the mounting plate can be used to install other
components.

If there is insufficient space available on the mounting plate to install terminals, a terminal
plate D can be bolted to the cubicle.
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455 Locking and interlocking for manual operators
The following accessories for locking, blocking and interlocking are used:
® |ocking at the handle

® | ocking, blocking and interlocking at the rotary operator

45.51 Locking by the handle
The following manual operators can be locked by the handle:
® Front mounted rotary operator
e Door mounted rotary operator
e Side wall mounted rotary operator
Up to three padlocks with a shackle diameter of between 5 and 8 mm can be used to lock

the rotary operators. Padlocks are not included in the scope of supply.

Front mounted rotary operator

Lockable switching positions:
® Position OFF (O)

® Position ON (1)
Possible only if the front mounted rotary operator has been madified accordingly during
installation.
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Door mounted rotary operator and side wall mounted rotary operator

Lockable switching positions:

® Position OFF (O)
When the door mounted rotary operator or the side wall mounted rotary operator is
locked in the OFF (O) position, the molded case circuit breaker cannot be closed, nor can
the cubicle door be opened. The door interlock cannot be overridden.

® Position ON (1)
Possible only if the door mounted rotary operator or the side wall mounted rotary operator
has been modified accordingly during installation.

Note
No impairment of protection functions

Locking the rotary operators in the ON (l) position does not impair the protective functionality
of the molded case circuit breakers. In the event of a fault, the molded case circuit breaker
trips in the normal way.

When the rotary operator is unlocked, the switching position changes to TRIP.
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4552 Locking and interlocking by the rotary operator
The following manual operators can be locked and interlocked by the rotary operator:
® Front mounted rotary operator
® Rotary operator with shaft stub
e Door mounted rotary operator
e Side wall mounted rotary operator

The manual operators can be locked by up to three padlocks with a shackle diameter of
between 5 and 8 mm or by means of cylinder locks (type Ronis). Manual operators can be
interlocked only by means of cylinder locks (type Ronis).

In addition, the door mounted rotary operator and side wall mounted rotary operator at the
masking plate in the panel door or side panel can also be locked using cylinder locks (type
Kaba).

Padlocks and cylinder locks are not included in the scope of supply of manual rotary
operators.

Locking with padlocks

All rotary operators are equipped with a padlock locking unit. This locking unit is simply
pulled out of the rotary operator.

Example of rotary operator with shaft stub:

Lockable switching positions:
® Position OFF (O)
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Locking or interlocking using a cylinder lock (type Ronis)

Rotary operators can be locked or interlocked (depending on how the lock holder is installed)
by means of the cylinder lock (type Ronis).
Example of a front mounted rotary operator and a rotary operator with shaft stub:

Locking with cylinder lock (type Ronis):
The cylinder lock (type Ronis) locks the rotary operators in the OFF (O) position.

Mutual interlocking with cylinder lock (type Ronis):

By using the cylinder lock insert for interlocking, it is possible to establish a mutual interlock
between an unlimited number of rotary operators. This requires that the keys of all molded
case circuit breakers locked in the open position are removed from the lock and stored in a
safe place. Only the key of the rotary operator which is in the ON () position is left in the
cylinder lock. This key cannot be removed while the rotary operator is in the ON (1) position.
The key can be removed only after the rotary operator has been turned to the OFF (0)
position, the cylinder lock turned to the "locked" position so that the molded case circuit
breaker is interlocked. See also chapter Cylinder locks for implementing interlocks between
multiple 3VA molded case circuit breakers (Page 369).
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Locking with cylinder lock (Kaba)

The door mounted rotary operator and the side wall mounted rotary operator can be locked
by means of a cylinder lock (type Kaba) fitted in the panel door or side panel.

The cylinder lock (type Kaba) is not included in the scope of supply.
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4.5 Manual operators

Front mounted rotary operator

Front mounted rotary operator in control cubicle door
with escutcheon

Door mounted rotary operator

Side wall mounted rotary operator

1P30
IP30

IP65
IP65

When fitted with an escutcheon (see illustration below), a front mounted rotary operator
installed in the cubicle door has degree of protection IP30.

Note

To ensure that the control cabinet door can still be opened, the front mounted rotary operator
must not project over the cover frame by more than 5 mm when the door is closed.
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4.5.7 Accessories

lllumination kit

With this kit installed, the front edge of the handle of the front mounted operator of the door
mounted rotary operator or side wall mounted rotary operator lights up to indicate the
switching position of the circuit breaker. The illumination kit can be ordered with the operator
as a pre-assembled accessory, or individually as a retrofit component.

The illumination kit operates on a 24 V DC supply.

Its power consumption is 0.16 W.
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46.1 MO310 side mounted motor operator

® Distribution boards

e Building distribution boards

4.6 Moftor operators

The MO310 side mounted motor operator makes it possible to implement remote control of
the 3VA1 molded case circuit breaker without having to attach anything to the front of the
circuit breaker. Its compact design (cover size of 45 mm) and the DIN rail mounting option
make this MO310 side mounted motor operator especially suitable for:

MO310 side mounted motor operators are also used in conjunction with automatic transfer

control devices.

MO310 motor operator
Plastic cover
Seal

®EO

Handle for manual operation
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<PUSH TO TRIP> button
Reset mode setting

LED "Active"

Mechanism for padlocks
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Description

332

The switchstick on the front panel clearly shows the switching position of the molded case
circuit breaker. The MO310 side mounted motor operator meets the requirements pertaining
to isolating features stipulated by IEC / EN 60947-1.

Switchstick on the front panel

Switching position
ON The main contacts of the molded case circuit breaker
are closed.

OFF The main contacts of the molded case circuit breaker
are open.

TRIP The molded case circuit breaker is in the TRIP
position. It is not absolutely clear that all main contacts
are open.
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LED status displays

states |

O No power supply
-ﬁ’— Internal error (flashing frequency ON:OFF = 1:1)
ﬁ Device defective (flashing frequency ON:OFF = 1 :10)

3
—:H’— Normal operating status / Tripped

See also chapter Faults, causes of faults and rectification of faults (Page 338).
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4.6.1.1 MANUAL, AUTO and LOCK modes

The MO310 side mounted motor operator is switched to MANUAL or AUTO mode when the
plastic cover is opened (MANUAL) or closed (AUTO).

MANUAL:

When the plastic cover is open, the MO310 side mounted motor operator is in MANUAL
mode. The switchstick on the front panel can be operated to move the molded case circuit
breaker to the ON (l) or OFF (O) position.

AUTO:

If the plastic cover is closed, the MO310 side mounted motor operator is operated via control
cables, e.g. via pushbuttons or a PLC.
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LOCK:

The MO310 side mounted motor operator can be interlocked to prevent reclosing by
operating the locking bar in the OFF (O) position. The locking device can be locked with up
to three padlocks (shackle diameter 5.0 mm to 8.0 mm). Padlocks are not included in the
scope of supply.

NAS117 B0 *Eg1e

OE /1 50709
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4.6.1.2 Closing, opening and resetting the 3VA molded case circuit breaker

Closing and opening in MANUAL mode
The plastic cover is open. The MO310 side mounted motor operator is in MANUAL mode.

® Close the molded case circuit breaker:
Push the switchstick to the ON (I) position.

The molded case circuit breaker is closed ON (I). The contacts are closed.

e Open the molded case circuit breaker:
Push the switchstick to the OFF (O) position.

The molded case circuit breaker is open OFF (O). The contacts are open.

Closing and opening in AUTO mode

The plastic cover is closed. The MO310 side mounted motor operator is in AUTO mode. The
3VA molded case circuit breaker can only be closed or opened by means of electrical
signals.

® Close the 3VA molded case circuit breaker by means of an electrical ON signal at the
terminal block:
The molded case circuit breaker is ON (l). The contacts are closed. The switchstick is in
the ON (I) position.

® Open the 3VA molded case circuit breaker by means of an electrical OFF signal at the
terminal block:

The molded case circuit breaker is OFF (O). The main contacts are separated. The
switchstick is in the OFF (O) position.
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The method by which the molded case circuit breaker is reset by the MO310 side mounted
motor operator depends on the selected reset mode.

Selectable reset mode

The reset mode can be set. After the molded case circuit breaker has tripped, the selected
reset mode determines the response of the motor operator in the TRIP position.

Response of MO310 side mounted motor operator to tripping of the molded case circuit
breaker, depending on the selected reset mode:

Description

Reset mode Requirements Operating Setting
mode Rotary button
Operating mode 1: Plastic window AUTO 1
Automatic reset | closed, @
motor operator is in 2

AUTO position.

Operating mode 2: Plastic window open  MANUAL /
Manual resetor  or closed, AUTO
reset by remote  motor operator is

control in the MANUAL or

AUTO position.

If the molded case circuit breaker has tripped, the motor
operator moves it automatically from position TRIP to
position OFF.

MANUAL operating mode: The motor operator must be
reset locally by means of the handle (switching position
OFF (Q)).

AUTO operating mode: The motor operator must be reset with
an OFF signal transferred via control cables (e.g. pushbutton,
PLC).

Connection diagram for control of the MO310 motor operator

N (L)

M-

L1 (L+) o
l\sa OFF

S1

| ON
—&) MAN
R AUT

X1 i} Motor Operator
7 —--@
52 83
6 LOCK AUTO/MANUAL
~t —F ]
5 w0 S
: S @
3 wm+1-O)
2 mm-H-0)
1 - ()

The MO310 motor operator is edge-controlled, i.e. it reacts only to the positive edge of an
ON or OFF command at the relevant terminals 3 and 4. In this case, the OFF signal is
dominant, i.e. the motor operator will be switched off in response to an OFF edge even if an

ON signal is applied.
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The MO310 requires a pause period of 80 ms between the end of an OFF signal and the
edge of an ON signal. Since the OFF signal is dominant, it does not require a pause period.

Valid signal Invalid signal
1

o [ <roome

ON

A>80ms

' i
|
g e

OFF
A A
A>0ms A<80ms
46.1.3 Faults, causes of faults and rectification of faults

O No power supply
E Internal error (flashing frequency ON:OFF = 1:1)
E_ Device defective (flashing frequency ON :OFF = 1:10)

N i /
;:— Normal operating status / Tripped

Device defective and internal fault:

e "Device defective" refers to a fault or defect in the motor operator which cannot be
rectified. The device must be replaced. This can be caused by a defective microswitch,
for example.

® "Internal error" refers to faults which can be rectified (e.g. an undefined switching position,
fault during automatic RESET, excessively long switching times). If the motor operator
fault condition cannot be rectified by switching it ON/OFF again, the switching position
must be corrected manually.

Note
You must first ensure that the rotary switch for RESET mode is in a defined state.
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The motor operator MO320 transmits commands via electrical control cables to open and

MO320 motor operator

Characteristic data of the molded case
circuit breaker

LED "TRIP"

Indication of the breaker status ON/OFF
Mechanism for padlocks

Button for trip unit <PUSH TO TRIP>

@ 0
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close the molded case circuit breaker. The source of commands transmitted via electrical
control cables can be a pushbutton or a PLC, for example.

Motor operators must also used in conjunction with automatic transfer control devices.

Handle for manual operation

Connecting terminals for power supply
(AC/DC depending on version)

Seal
Reset mode setting
LED "Active"
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Description of front panel

The front panel of the motor operator MO320 features an indication of the breaker status and
an LED labeled "TRIP". The indication directly reflects the status of the actuating shaft. With
its clear breaker status indication, the motor operator MO320 meets the requirements
pertaining to isolating features stipulated by IEC / EN 60947-1.

Indication of the breaker status on the front panel

The main contacts of the molded case circuit breaker are
ON
closed.
The main contacts of the molded case circuit breaker are
T open.

- |:’ Off and LED TRIP  The molded case circuit breaker is in TRIP position.
lit

LED status displays

SIEMENS

Status

il = No power supply
-ﬁ:- O Internal error

|
;x:— O Normal operating status

¥ [
—:#:— ﬁ;i:— Tripped if TRIP LED is illuminated
:ﬁ" :- :

A Device defective

See also chapter Faults, causes of faults and rectification of faults (Page 346).
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4.6.2.1 MANUAL, AUTO and LOCK modes

The motor operator MO320 is switched to MANUAL or AUTO mode when the plastic window
is opened (MANUAL) or closed (AUTO).

SIEMENS SIEMENS

MANUAL:

When the plastic window is open, the motor operator MO320 is in MANUAL mode. The
motor operator is moved to position ON (I) or OFF (O) by manual operation of the handle.

AUTO:

When the plastic window is closed, the motor operator MO320 is in AUTO mode. The motor
operator can be operated via control cables, e.g. in response to signals issued by a
pushbutton or by control commands output by a PLC.

LOCK:

The motor operator can be locked in the OFF (O) position to prevent reclosure of the
breaker. The padlock locking device snaps out if the slide above it is moved to the "LOCK"
position.

Up to three padlocks with a shackle diameter of between 5 and 8 mm can be inserted
through the openings in the padlock locking unit. Padlocks are not included in the scope of

supply.
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SIEMENS

46.2.2 Opening, closing and resetting the 3VA molded case circuit breaker

Closing and opening in MANUAL mode

The plastic window is open, the motor operator is in MANUAL mode. The supply to the LEDs
is also disconnected, but the motor operator remains fully operational.

® (Close the 3VA molded case circuit breaker:
Turn the handle clockwise until the breaker status indicator displays ON (I).
The molded case circuit breaker is now ON (l). The contacts are closed.

SIEME NS
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® Open the 3VA molded case circuit breaker:
Turn the handle clockwise until the breaker status indication indicates OFF (O).
The molded case circuit breaker is now OFF (O). The contacts are open.

SIEMENS

Closing and opening in AUTO mode

The plastic window is closed, the motor operator is in AUTO mode. The 3VA molded case
circuit breaker can only be closed or opened by means of electrical signals.

SIEMENS

® Close the 3VA molded case circuit breaker by means of an electrical ON signal at the
terminal block:
The molded case circuit breaker is ON (l). The contacts are closed. The switching
position indicator on the front panel of the motor operator displays ON (l).

® Open the 3VA molded case circuit breaker by means of an electrical OFF signal at the
terminal block:
The molded case circuit breaker is OFF (O). The main contacts are separated. The
switching position indicator on the front panel of the motor operator displays OFF (O).
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Resetting the molded case circuit breaker

Reset mode

If the 3VA molded case circuit breaker has tripped, the LED labeled "TRIP" lights up

SIEMENS

@ Reset mode setting

The method by which the 3VA molded case circuit breaker is reset by the motor operator
depends on the selected reset mode.

Reset modes

The reset mode can be set. After the molded case circuit breaker has tripped, the selected
reset mode determines the response of the motor operator in the TRIP position.

Motor operator response to tripping of the 3VA molded case circuit breaker depending on the
reset mode selection:

Reguirements Operating Setting Description
mode Rotary button

Operating mode 1:
Automatic reset

Operating mode 2:
Manual reset or
reset by remote
control

344

Plastic window AUTO If the molded case circuit breaker has tripped, the motor
closed, operator moves it automatically from position TRIP to
motor operator is in position OFF.

AUTO position.

Plastic window open | MANUAL / MANUAL operating mode: The motor operator must be

or closed, AUTO reset locally by means of the handle (switching position

motor operator is OFF (O)).

in the MANUAL or

AUTO position. AUTO operating mode: The motor operator must be reset with
an OFF signal transferred via control cables (e.g. pushbutton,
PLC).
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Connection diagram for control of the motor operator MO320

X1 i} Motor Operator
N (L)
N 7 —
@ s2 s3
6 LOCK AUTO/MANUAL
SR v semiffO ‘T
|_\S° ~ OFF 4 ®) @
— ON 3 et O
— MAN 2 sesmii(O)
—® AUT 1 w0
Note
An EMERGENCY-OFF circuit is implemented by means of undervoltage releases
(Page 191).

For further circuit diagrams, see chapter "Circuit diagrams" (Page 539).

The MO320 motor operator is edge-controlled, i.e. it reacts only to the positive edge of an
ON or OFF command at the relevant terminals 3 and 4. In this case, the OFF signal is
dominant, i.e. the motor operator will be switched off in response to an OFF edge even if an
ON signal is applied.

The MO320 requires a pause period of 80 ms between the end of an OFF signal and the
edge of an ON signal. Since the OFF signal is dominant, it does not require a pause period.

\E RS E] Invalid signal

I

|

LA
A>80ms

I |
| |
| |

B LA
A>0ms A<80ms
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4.6.2.3

346

Causes of faults

Defects

Unit is defective
(e.g. defective microswitch)

Excessively long switching time
(e.g. blocked motor)

Incorrect switching position after
command (e.g. OFF position after
ON signal)

Undefined switching position

Fault during automatic reset

Undefined reset mode
(e.g. rotary button not in position 1 or 2)

Faults, causes of faults and rectification of faults

LED display |RRemedy

ACT TRIP

=

Cannot be repaired, replace the unit

.
Wl

Bl | pEE ) BN

Fars |

Reset fault by 2 x OFF signal (<1 s)

Reset fault by 2 x OFF signal (< 1 s) or
manual correction of switching position

Reset fault by 2 x OFF signal (< 1 s) or
manual correction of switching position

Reset fault by 2 x OFF signal (< 1 s)

Set the reset mode correctly, reset fault by
2 x OFF signal (< 1 s) or manual actuation
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46.3 SEO520 motor operator with stored energy operator

The front motor operator with SEO520 stored energy operator is primarily designed for
network synchronization applications on account of its fast switching times. It also offers the
option of a communication link which allows the 3VA2 molded case circuit breaker to be
remotely controlled in fieldbus systems associated with the 3VA range.

@
®
(12
@
®

@
®

Connecting terminals

Cylinder lock installation option (type Ronis) for mode interlocking
OFF button

Tool insertion slot for manually winding up the stored energy operator
Installation option for mechanical operating cycles counter

ON button

Slot for storing tool for manual wind-up

<PUSH TO TRIP> test button

Locking device for padlocks

Active and Communication LEDs

Mode slide switch

Reset mode selector switch

Indication of status of stored energy operator

Indication of the breaker status (ON/OFF)

Power supply top unit (24 V DC, 42 - 60 V AC/DC, 110 - 230 V AC/DC)

PPERPOOPPOPOEOOO
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Description of front panel

The front panel of the motor operator with SEO520 stored energy operator features an
indication of the breaker status and an LED labeled "TRIP". The clear breaker status
indication allows the SEO520 motor operator to meet the requirement pertaining to isolating
features stipulated by IEC / EN 60947-1.

Indication of the breaker status on the front panel

r—@@@f"l OFF

The main contacts of the molded case circuit breaker are
closed.

The main contacts of the molded case circuit breaker are
open.

ey Off and LED TRIP  The molded case circuit breaker is in TRIP position. It is not
oorr |[ ]

LED status displays

light up absolutely certain that all main contacts are open.

ACT TRIP

0 J
=72 0
;\/z_ O

Ay Ay
> S <
S e

No power supply

Internal error

Normal operating status

Tripped if TRIP LED is illuminated

Device defective

Stored energy operator status display

ccee
ooFr|| W
1oN || IWW
ooFF | | WWI
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Installation position (OFF spring discharged, ON spring charged)

Both springs charged — SEO520 motor operator ready

SEO0520 motor operator at ON, ON spring discharged, OFF spring still charged

SEO0520 motor operator at OFF, both springs discharged — charging is
automatic (4 - 5 s, with supply voltage) or
manual (without supply voltage)

3VA molded case circuit breakers with IEC certificate
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4.6.3.1 MANUAL, AUTO and LOCK modes

The SEO520 motor operator with stored energy operator features the operating modes
e MANUAL (manual mode)

® AUTO (remote control mode)

® | OCK (locked)

These are selected using a slide switch on the front of the SEO.

MANUAL

In MANUAL mode (slide switch on the left), the SEO520 motor operator can only be
operated using the buttons on the front panel of the SEO520 motor operator.

AUTO

In AUTO mode (slide switch in the middle), the SEO520 motor operator is operated via
control cables, e.g. via pushbuttons or a PLC, or via the optional communication function.

3VA molded case circuit breakers with IEC certificate
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LOCK

In LOCK mode (slide switch on the right, only possible in the OFF (O) position), the SEO520
motor operator can be interlocked to prevent reclosing. The locking device can be locked
with up to three padlocks (shackle diameter 5.0 mm to 8.0 mm).

Padlocks are not included in the scope of supply.

4.6.3.2

Closing, opening and resetting the 3VA molded case circuit breaker

Closing and opening

350

In MANUAL mode

In MANUAL mode, the molded case circuit breaker is operated using the buttons on the front
panel of the SEO520 motor operator. Remote control is not possible.

Operating the ON (1) button causes the contacts of the molded case circuit breaker to close.
Operating the OFF (O) button causes the contacts to open. This is not performed by means
of a TRIP. It is an actual switch-off operation.

In AUTO mode

In AUTO mode, the molded case circuit breaker can be closed and opened by means of
electrical signals at the terminal block.

Versions with the communication module can be closed and opened via the connection to
the COMO060 communication module in the molded case circuit breaker. This takes place via
the communication environment selected for the 3VA2 molded case circuit breaker, e.g.
PROFIBUS, PROFINET, Ethernet (Modbus TCP). ON/OFF commands can also be issued
via the powerconfig commissioning and parameterization software. Here too, an actual
switch-off operation is performed and not a TRIP.

In AUTO mode, the OFF (O) button on the SEOQ520 operator can be used. The ON (I) button
cannot be operated.

3VA molded case circuit breakers with IEC certificate
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Resetting the molded case circuit breaker

Reset mode

4.6 Moftor operators

The method by which the molded case circuit breaker is reset by the SEO520 motor operator
depends on the selected reset mode.

Selectable reset mode

The reset mode can be set. After the molded case circuit breaker has tripped, the selected
reset mode determines the response of the motor operator in the TRIP position.

Response of SEO520 motor operator to tripping of the molded case circuit breaker,

depending on the selected reset mode:

Requirement

Operating Position

Description

Mode 1:
Automatic reset

Mode 2:

Reset via manual
operation or
remote control

Mode 3:
Reset after
additional
acknowled-
gement

Slide switch at AUTO,
the SEO520 motor
operator is in the AUTO
position

Slide switch at AUTO
or MANU, the SE0520
motor operator is in
the MANUAL or AUTO
position

Slide switch at AUTO,
the SEO520 motor
operator is in the AUTO
position

mode of rotary
knob

'AUTO :
W
3
MANUAL / g
AUTO 2
3

AUTO

©%

[Z I

3VA molded case circuit breakers with IEC certificate
Manual, 03/2019, ASE03603177010-03

If the molded case circuit breaker trips, the SEOQ520 motor
operator automatically moves it from the TRIP position to the
OFF position.

MANUAL mode: The motor operator must be reset locally
using the pushbuttons (OFF (Q)). It may be necessary to
charge the spring assembly manually beforehand.

AUTO mode: The motor operator must be reset via control
cables (e.g. pushbutton, PLC) or communication with an
OFF signal.

If the molded case circuit breakers trips, the SE0520 motor
operator requires an acknowledgement (via electrical signal
at terminal block (ACK) or via communication) before it can
be reset by an OFF signal.
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Connection diagram for control of the SEO520 motor operator

X1 1i STORED ENERGY OPERATOR

1
@

L+

: L+ | .
S0
——— OFF =il @
St lon —le
52 ACK =
SPRING
é B ON
==
8> SPRING
- §> ® AUT @ o AT =
—_ - =
N PO -
g ol E 2 I COM —
o |
o~ = (]
=
o

The SEO520 motor operator is edge-controlled, i.e. it reacts only to the positive edge of an
ON or OFF command at the relevant terminals 3 and 4. In this case, the OFF signal is
dominant, i.e. the motor operator will be switched off in response to an OFF edge even if an
ON signal is applied.

The SEO520 requires a pause period of 80 ms between the end of an OFF signal and the
edge of an ON signal. Since the OFF signal is dominant, it does not require a pause period.

VE RS E] Invalid signal

OFF

on [ come

OFF

ON

b

A>80ms

ON OFF

I
I
on [

B
A>0ms A<80ms

OFF

b
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4.6.3.3 Faults, causes of faults and rectification of faults

"Device defective" refers to a fault or defect in the motor operator which cannot be rectified.
The device must be replaced. This can be caused by a defective microswitch, for example.

"Internal error” refers to faults which can be rectified (e.g. an undefined switching position,
fault on automatic RESET, excessively long switching times). If the motor operator fault
condition cannot be rectified by (remotely) switching it ON/OFF again, the following actions
are necessary:

® Ensure that the rotary switch for RESET mode is in a defined state (1, 2 or 3)

® Correct the switching position manually (manually charge the stored energy and operate
the ON/OFF button).

ACT TRIP

O | No power supply
1A O Internal error
\\ i // .
;: O Normal operating status
\\ l f‘f \\ l f/ N - .
;};l:_ ;/D\: Tripped if TRIP LED is illuminated
| |
JZ! Z Device defective
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4.6.34 Communication

A communication-capable version of the SEO520 motor operator can be ordered as an
option. This integrates it in the 3VA communication environment and makes it possible to
remotely control the molded case circuit breaker. The signal transmission takes place via an
SEO-COM adapter to the COM060 communication module in the right-hand accessory
compartment of the molded case circuit breaker.

1. Insert the COM060 communication module and the SEO-COM adapter in the molded
case circuit breaker.

2. Break off the assembly support of the SEO-COM adapter.

3. Fit the SEO520 in the mounting position.
The communication connection is established automatically when the COMOG60 is
connected to COM800/100, thereby contacting the 24 V DC.

3VA molded case circuit breakers with IEC certificate
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4.6.3.5 Accessories

Cylinder lock (type Ronis)

The SEO520 motor operator can be fitted with a cylinder lock (type Ronis) at the front. The
lock kit comprises a cylinder lock with four possible key versions and the SEO-specific lock
insert. The cylinder lock interlocks the selected operating mode (MANUAL, AUTO, LOCK) to
prevent any unauthorized change of operating mode.

Operating cycles counter

The mechanical operating cycle counter can be installed at the front. It counts the number of
ON/OFF cycles from the time it is installed.

3VA molded case circuit breakers with IEC certificate
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Compatibility with other accessories

356

A\ caution

Irreparable damage to the molded case circuit breaker

If the SEO520 motor operator is equipped with a communication option, the use of auxiliary
(AUX) switches is not permitted in the HP version (3VA9988-0AA11) due to requirements

pertaining to air and creepage distances in the right-hand accessory compartment of the
molded case circuit breaker.

This warning notice is relevant for cases where an SEO520 motor operator with a
communication option is used in an application without communication. If the SEO520 motor
operator is connected to a communication system, the COM060 communication module
occupies the mounting location of the auxiliary (AUX) switch in the HP version in the right-
hand accessory compartment.

3VA molded case circuit breakers with IEC certificate
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MO310 motor operator

Technical specifications

4.6 Moftor operators

MO310 motor operator

3VA1

Ambient temperature (operation)
Ambient temperature (storage)

Rated control supply voltage (operating
range of control supply voltage)

Rating

Breaking capacity
(outputs)

Input impedance

Make time, typically
Break time, typically

24 ..60VDC
110 ... 230V AC
110 ... 250V DC
24..60VDC
110 ... 230 V AC
110...250V DC

Pulse duration, minimum
Maximum switching frequency

Degree of protection

Connectable conductor cross-sections

Tightening torque
Stripped length

DIAZED fuse

Miniature circuit breaker

Endurance

3VA molded case circuit breakers with IEC certificate

Manual, 03/2019, ASE03603177010-03

°C
°C

WIVA

SEE

160 A
-25...+70
40 ... +80
24..60VvDC/42 .60V AC (0.85..1.1)
110...230 VAC /110 ... 250 V DC (0.85 ... 1.1)
250, max. 500 (60 ms)
0.5
1
0.04
10,25
100 ... 140
100 ... 160
< 300
< 300
100
120
IP20, with cover frame IP30
1.5.:.258
0.4
7
4
Operational class gG
Characteristic: slow
C characteristic according to DIN VDE 0641
Same as basic circuit breaker
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MO320 motor operator

MO320 motor operator

Ambient temperature (operation)
Ambient temperature (storage)

Rated control supply voltage (operating
range of control supply voltage)

Rating

Breaking capacity
(outputs)

Input impedance

Make time, typically
Break time, typically

24 ...60 V DC
110... 230 VAC
110 ... 250 V DC
24..60VDC

110...230 VAC
110 ... 250 V DC

Pulse duration, minimum
Maximum switching frequency

Degree of protection

Connectable conductor cross-sections

Tightening torque
Stripped length

DIAZED fuse

Miniature circuit breaker

Endurance

358

°C
°C

WIVA

AR G

< 800
< 800

-25 ... +70
—40 ... +80
24 .60V DC (0.85 ... 1.26)

110...230 VAC/110...2560 V DC (0.85 ... 1.1)

250, max. 500 (60 ms)
0.5 '
1
0.04
10...25
100 ... 140
100 ... 160
<900 | <1000 | < 1700
<900 '_ <1000 | < 1400
100
120
IP20, with cover frame IP30
1.5:.25
0.4
7
4

Operational class gG
Characteristic: slow

C characteristic according to DIN VDE 0641

Same as basic circuit breaker

3VA molded case circuit breakers with IEC certificate
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SEO0520 motor operator with stored energy operator

4.7 Locking and interlocking

SEO0520 motor operator with stored energy operator
3VA2 250 A

°C
°C

Ambient temperature (operation)
Ambient temperature (storage)

Rated control supply voltage (operating range of

control supply voltage) -

Rating WIVA
Outputs
Make time, typically ms
Break time, t§pical1y ms
Pulse duration, minimum ms
Maximum switching frequency 1/h
Degree of protection
Connectable conductor cross-sections mm?
Tightening torque Nm
Stripped length mm
A

DIAZED fuse

Miniature circuit breaker
Spring charging time

Details of breaking capacity of inputs/outputs

-25 ... +70
-40 ... +80
24V DC (0.85 ... 1.26)
42 ...60VDC/42...60VAC (0.85... 1.26)
10... 230 VAC /110 ... 250V DC (0.85 ... 1.1)
300, max. 500 (60 ms)

2 x relay outputs (250 V rated voltage), see below for details

<80
<80
20
120
IP20, with cover frame IP30
1.5:.25
0.4
7
4

Operational class gG
Characteristic: slow

On request
35...4.5

Control voltage AC-15 AC-12 DC-12
' 4A

24V | 0.8A
42v ‘ 04A 2A
60V | — - 0.25A 0.8A
110V ‘ 0.2A 05A
230V

! 0.1A 0.25 A
250 V \

3VA molded case circuit breakers with IEC certificate
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4.7

4.71

4.71.1

360

Locking and interlocking

General information
With all types of 3VA molded case circuit breaker, a basic distinction is made between:
® | ocking of molded case circuit breakers

® |nterlocking of molded case circuit breakers

Locking

Padlock devices can be used to lock 3VA molded case circuit breakers in the OFF (O) or ON
() position. A molded case circuit breaker cannot be operated when it is locked.

Locking a molded case circuit breaker in the OFF (O) position

SIEMENS

In order to prevent closure of a 3VA molded case circuit breaker, it can be locked in the OFF
(O) position by a padlock. Once it is locked, the 3VA molded case circuit breaker is safely
locked in the OFF (O) position. It can be unlocked again only by an authorized person.

The padlock devices for locking the 3VA molded case circuit breaker in the OFF (O) position
ensure safe separation of the main contacts as defined by IEC 60947-2.

3VA molded case circuit breakers with IEC certificate
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Locking a molded case circuit breaker in the ON (I) position

It is also possible to safely lock a 3VA molded case circuit breaker in the ON (I) position
using a padlock device. The breaker contacts cannot be opened when it is locked in this
position. A 3VA molded case circuit breaker can be released from its ON position again only
by an authorized person.

The TRIP function, i.e. the protective functionality of the 3VA molded case circuit breaker, is
not affected by locking the breaker in the ON (I) position. In the event of a fault, the 3VA
molded case circuit breaker trips in the normal way.

471.2 Interlocking

The available interlocking devices can be used to implement a mutual interlock between at
least two 3VA molded case circuit breakers.

The interlocking device only ever releases one 3VA molded case circuit breaker at a time,
thereby ensuring that only the released circuit breaker can be operated. All other 3VA
molded case circuit breakers remain in the safe OFF (O) position and are blocked by the
interlock.
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Principle of two mutually interlocked 3VA molded case circuit breakers:

SIEMENS

SIEMENS

©) Molded case circuit breaker blocked/locked in the safe switching state OFF (O)
@ Molded case circuit breaker released for operation

The following interlocking systems are available for 3VA molded case circuit breakers:
® Front interlock

e Rear interlock

Front interlock

All front interlocks are installed on the front panel of the 3VA molded case circuit breaker.
Front interlocks make it impossible to install some other external accessories, e.g. motor
operator, rotary operators. They also partially restrict access to internal accessory
compartments.

Rear interlock

The rear interlock does not affect the front panel of the 3VA molded case circuit breaker. All
components of the interlocking system are concealed behind the molded case circuit breaker
or the mounting plate.

3VA molded case circuit breakers with IEC certificate
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4.7.2 Locking
The following locking devices are available for 3VA molded case circuit breakers:
e Padlock device for the handle

® Cylinder locks for locking the 3VA molded case circuit breaker

4,721 Padlock device for the handle

The padlock device for the handle is directly attached to the handle of the 3VA molded case
circuit breaker and latched in place.

Note

For installation instructions, please refer to operating instructions "Padlock device for the
handle".

When the padlock device for the handle is installed, the 3VA molded case circuit breaker can
be locked in the OFF (O) position by up to three padlocks (shackle diameter 4.5 to 8.5 mm).

3VA molded case circuit breakers with IEC certificate
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If the application requires the 3VA molded case circuit breaker to be locked in the ON (l)
position as well, the metal pin @ must be removed by pliers from the handle, see illustration
below. This deliberate action is a safety precaution and prevents accidental locking of the
breaker in the ON position.

@ Metal pin

Padlock devices in INSTA distribution boards

Installed padlock devices for the handle of 3VA1 molded case circuit breakers in rated
current versions 100 A, 160 A and 250 A have a cover size of 45 mm. They are therefore
suitable for installation in INSTA distribution boards.

Installation of other accessories

When the padlock device for the handle is fitted, some other accessories cannot be installed,
see chapter Possible combinations of of accessories (Page 186).

3VA molded case circuit breakers with IEC certificate
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4722 Cylinder locks for locking the 3VA molded case circuit breaker

The 3VA molded case circuit breaker can also be locked in the OFF (O) or ON (l) position by
means of a cylinder lock (type Ronis). The 3VA molded case circuit breaker is protected
against further operation once it has been locked.

Cylinder locks (type Ronis) can be fitted to all types of 3VA molded case circuit breaker. The
cylinder lock is installed in an accessory compartment of the 3VA molded case circuit
breaker.

To provide a cylinder lock, the following two components need to be ordered:

® One cylinder lock (type Ronis)
One lock and two keys are always included in the order.

Selection of the lock number is highly flexible, i.e. it can be selected from a choice of
three different lock numbers. If different cylinder lock numbers are required for multiple
locks, they can be selected from the predefined article numbers stated in the catalog.

3VA molded case circuit breakers with IEC certificate
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e One adapter kit
The adapter kit transfers the motion of the lock to the switching mechanism.
The article number includes the adapter kit and two cylinder lock housings. One cylinder
lock housing (locking) is used for locking applications and the other housing (interlocking)
for interlocking applications.

Slide for locking in the OFF position

Slide for locking in the ON position
Cylinder lock housing for locking

®EEO

Cylinder lock housing for interlocking

3VA molded case circuit breakers with IEC certificate
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Locking in the OFF (O) position
The cylinder lock (type Ronis) is installed with the adapter kit and the cylinder lock housing
for locking in the right-hand accessory compartment of the 3VA molded case circuit breaker

so that the breaker can be locked in the OFF (O) position. The slide for locking in the OFF
position is fitted for this purpose.

g
ﬁ'- |
@

5

(@  Adapter kit with OFF position slide @ Cylinder lock housing for locking
@  Actuating lever ®  Cylinder lock (type Ronis)
®  Accessory cover

1.
2.

Remove the accessory cover @ from the 3VA molded case circuit breaker.

Drill a hole through the accessory cover at the position marked on the rear face and
smooth down the drilled surface with a file.

Insert a cylinder lock (type Ronis) ® and the locking version of the cylinder lock housing
@ in the drilled hole and connect it securely to the accessory cover @ via the actuating
lever.

Install the adapter kit @ in the right-hand accessory compartment of the 3VA molded
case circuit breaker.

Reattach the accessory cover to the 3VA molded case circuit breaker.

3VA molded case circuit breakers with IEC certificate
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To lock the 3VA molded case circuit breaker in the OFF (O) position, the key must be turned
to the vertical "locked" position.

Locking in the ON (I) position

For safety reasons, a deliberate action is required to lock the breaker in the ON (I) position.
The slide for locking in the ON position must be used for this purpose. Further information
can be found in the relevant operating instructions.

Use of cylinder locks (type Ronis) for other applications

Cylinder locks (type Ronis) can also be used in the following applications:

® For locking the racking distance in draw-out units, see chapter Draw-out technology
(Page 285)

® For locking in the manual operators of the 3VA molded case circuit breaker, see chapter
Manual operators (Page 309)

Installation of other accessories

The installation of the cylinder lock in the accessory compartment of the molded case circuit
breaker partly excludes the installation of other accessory components, e.g. front mounted
accessories such as manual and motor operators as well as front interlocks. Likewise the
cylinder lock blocks slots for internal accessories (for overview see chapter Mounting
locations on 3VA molded case circuit breakers (Page 191)).

3VA molded case circuit breakers with IEC certificate
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4.7.3 Front interlocking

Front interlocks are installed on the front panel of the 3VA molded case circuit breaker.
The following interlocking devices are available for 3VA molded case circuit breakers:

® Cylinder locks for implementing interlocks between an unlimited number of molded case
circuit breakers

e Sliding bar with Bowden cable

e Sliding bar

4.7.3.1 Cylinder locks for implementing interlocks between multiple 3VA molded case circuit
breakers

Cylinder locks (type Ronis) can be installed in the accessory compartments not only to lock
molded case circuit breakers, see chapter Cylinder locks for locking the 3VA molded case
circuit breaker (Page 365), but also to implement mutual interlocks between an unlimited
number of 3VA molded case circuit breakers. The purpose of this system is to ensure that
only one single 3VA molded case circuit breaker included in the interlock application can be
in the ON (l) position at any given time.

In order to implement a mutual interlock between multiple 3VA molded case circuit breakers,
the following two components must be ordered for each circuit breaker to be included in the
interlock arrangement:

® One cylinder lock (type Ronis)
One lock and two keys are always included in the order.

It is important to order the same lock number for all circuit breakers to be included in the
interlock arrangement!
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e One adapter kit
The adapter kit transfers the motion of the lock to the switching mechanism.
The article number includes the adapter kit and two cylinder lock housings.

Slide for locking in the OFF position

Slide for locking in the ON position
Locking version of cylinder lock housing

®EE

Interlocking version of cylinder lock housing

If, for example, three 3VA molded case circuit breakers are to be interlocked, three cylinder
locks (type Ronis) with the same lock number and 3 adapter kits suitable for the particular
3VA molded case circuit breaker must be ordered.
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Installing the cylinder lock in the accessory compartment

The cylinder lock (type Ronis) is installed together with the adapter kit and the interlocking
version of the cylinder lock housing in the right-hand accessory compartment of the molded
case circuit breaker.

@  Adapter kit @  cylinder lock housing for interlocking
@  Actuating lever ® Cylinder lock (type Ronis)
®  Accessory cover

1. Remove the accessory cover ® from the 3VA molded case circuit breaker.

2. Drill a hole through the accessory cover at the position marked on the rear face and
smooth down the drilled surface with a file.

3. Insert a cylinder lock (type Ronis) ® and the interlocking version of the cylinder lock
housing @ in the drilled hole and connect it securely to the accessory cover @ via the
actuating lever.

4. Install the adapter kit @ in the right-hand accessory compartment of the 3VA molded
case circuit breaker.

5. Reattach the accessory cover to the 3VA molded case circuit breaker.

A cylinder lock (type Ronis) is installed at each 3VA molded case circuit breaker to be
interlocked.
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Interlocking of molded case circuit breakers

A warninG

Use of more than one key poses safety hazard and/or risk of damage to property

Only leave one key in the entire interlock arrangement.

Store all other keys in a safe place or lock them away.

In order to ensure reliable functioning of the interlock, only one must remain in the entire
interlock arrangement. This one key serves as the release instrument for only one molded
case circuit breaker at a time.

1. Move all 3VA molded case circuit breakers in the interlock arrangement to the OFF
position and lock them (turn the cylinder lock to the horizontal "locked" position).

SIEMENS 3VAZ SIEMENS Az SIEMENS

locked locked locked

2. Remove all keys.

i
v
SIEMENS WA A8 j

All 3VA molded case circuit breakers in the interlock arrangement are now safely locked
in the OFF (O) position and cannot be operated.

3. Insert one single key in one circuit breaker included in the interlock; store or lock away
all other keys.
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4. Use the single key to turn the cylinder lock of the 3VA molded case circuit breaker to be
released to the "unlocked" position.
Once the key is in the "unlocked" position, it must not be removed.

SIEMENS VA SIEMENS

locked locked
5. Move the handle of the released 3VA molded case circuit breaker to the ON (l) position.

Releasing a different molded case circuit breaker

1. Move the handle of the currently released molded case circuit breaker to the OFF (O)
position.

2. Turn the cylinder lock to the vertical "locked" position and remove the key.
This 3VA molded case circuit breaker is now safely locked in the OFF (O) position and
cannot be operated.

3. Use the same key to turn the cylinder lock of the 3VA molded case circuit breaker to be
released to the horizontal "unlocked" position.

4. Move the handle of the released 3VA molded case circuit breaker to the ON (l) position.

Interlock combinations

The following interlock combinations can be implemented with cylinder locks:

e All 3VA1 and 3VA2 molded case circuit breakers can be mutually interlocked.
® Interlocks can be implemented between all sizes of breakers.

e Mutual interlocks can be implemented between all 2-pole, 3-pole and 4-pole molded case
circuit breakers.

3VA molded case circuit breakers with IEC certificate
Manual, 03/2019, A5E03603177010-03 373



Accessories

4.7 Locking and interlocking

See also

4.73.2

374

Installation of other accessories

When the cylinder lock is fitted in the accessory compartment of the circuit breaker, some
other accessories cannot be installed, see chapter Possible combinations of of accessories
(Page 186).

Manual operators (Page 309)
Draw-out technology (Page 285)

Sliding bar with Bowden cable: Modules for sliding bar with Bowden cable

A mutual interlock between up to three molded case circuit breakers can be implemented by
means of the front Bowden cable interlock module. This interlock functions according to the
blocking principle: If one of the circuit breakers included in the interlock is unlocked, the
Bowden cables move in such a way as to ensure that the other molded case circuit breakers
are locked in the OFF (O) position.

In order to implement a front Bowden cable interlock, sliding bar modules must be mounted
on the 3VA molded case circuit breakers to be included in the interlock arrangement. These
modules are equipped with a handle blocking device to block or release operation of the
handle.

@ Sliding bar module

®  slide
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A Bowden cable must be installed in addition to the sliding bar modules. This cable prevents
the slides from releasing more than one molded case circuit breaker at any one time. As a
result, only one 3VA molded case circuit breaker at a time can be operated and only one
molded case circuit breaker can be in the ON (l) position.

SIEMENS

©) 3VA1 160 molded case circuit breaker, blocked by slide
@ 3VA2 250 molded case circuit breaker, released by slide

Note

For installation instructions, please refer to operating instructions "Sliding bar modules".

Bowden cable lengths

The following lengths of Bowden cable can be ordered:
e 0.5m

e 1.0m

e 15m
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Interlock combinations

Interlocks can be implemented between the following 3VA molded case circuit breakers:

ava1z; | 3VA20/

3VA23/
3VA11 3VA21 [ &
3VA14 3VA22 3VA24

2-, 3- and 3- and 3- and 3-and
4-pole 4-pole 4-pole 4-pole

3VA12
3- and 4-pole

3VA13/3VA14
3- and 4-pole

3VA20 / 3VA21 [ 3VA22
3- and 4-pole

3VA23 | 3VA24
3- and 4-pole

3VA25
3- and 4-pole

Possible combinations of handle positions

When a cable interlock module using a Bowden cable is installed to interlock two
3VA molded case circuit breakers, the following combinations of handle position are
possible:

Molded case circuit breaker 1 Molded case circuit breaker 2

ON/TRIP OFF
OFF ON/TRIP
OFF OFF

When a cable interlock module using a Bowden cable is installed to interlock three
3VA molded case circuit breakers, the following combinations of handle position are

possible:
ON/TRIP OFF OFF
OFF ON/TRIP OFF
OFF OFF ON /TRIP
OFF OFF OFF
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Installation of other accessories

When the front Bowden cable interlock module is fitted, some other accessories cannot be
installed, see chapter Possible combinations of of accessories (Page 186).

4733 Sliding bar

The sliding bar can be used to implement an interlock between three 3VA molded case
circuit breakers of the same size. Up to three padlocks (shackle diameter of between 4.5 and
8 mm) can be attached in order to lock the bar in position.

Installing the sliding bar

@ Side plate
@ Locking slide

1. Attach two side plates D to the sides of the 3VA molded case circuit breakers.

2. Attach the locking slide @ securely to the two side plates.

Locking the handle

The handle of the 3VA molded case circuit breaker to be locked is blocked when the locking
slide is moved into position.

Up to three commercially available padlocks (shackle diameter 4.5 to 8 mm) can be fitted to
lock the slide in position and prevent operation of the blocked handle. The blocked 3VA
molded case circuit breaker is thus always locked in the safe OFF (O) position, while the
released circuit breaker can still be operated.

If the locking slide is in the midway position and locked there by padlocks, both or all three of
the molded case circuit breakers can be blocked or held securely in the OFF (O) position.
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378

Example of an interlock between two 3VA molded case circuit breakers:

Scope of supply

One article number always includes:

® 2 side plates

® 1 locking slide

Interlock combinations

The following interlock combinations can be implemented with the sliding bar:

® Interlocks can be implemented between the same rated current versions of molded case
circuit breakers:

3VA11 with 3VA11

3VA12 with 3VA12

3VA13 / 3VA14 [/ 3VA23 / 3VA24 with 3VA13 / 3VA14 /| 3VA23 / 3VA24
3VA20 / 3VA21 / 3VA22 with 3VA20 / 3VA21 | 3VA22

Not available for 3VA25

® All 2-pole (see note below), 3-pole and 4-pole molded case circuit breakers of the same
size can be interlocked.

Note

The 2-pole molded case circuit breaker must always be mounted on the right-hand side in
the sliding bar module.
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Possible combinations of handle positions

When a sliding bar interlock between two 3VA molded case circuit breakers is locked by
padlocks, the following combinations of sliding bar position are possible:

Molded case circuit breaker 1 Molded case circuit breaker 2

ON/TRIP OFF
OFF ON/TRIP
OFF OFF

When a sliding bar interlock between three 3VA molded case circuit breakers is locked by
padlocks, the following combinations of handle position are possible:

Molded case circuit breaker 1 Molded case circuit breaker 2 Molded case circuit breaker 3

ON/TRIP OFF OFF
OFF ON/TRIP OFF
OFF OFF ON/TRIP
OFF OFF OFF

Installation of other accessories

When the front handle blocking device is fitted, some other accessories cannot be installed,
see chapter Possible combinations of of accessories (Page 186).

4.7.4 Rear interlock

Rear interlock

The rear interlock system is capable of creating an interlock between two 3VA molded case
circuit breakers and does not restrict the number of accessories which can be assembled on
the front panel of the molded case circuit breaker.

The rear interlock operates according to the following principle: When one molded case
circuit breaker is closed, the other circuit breaker is prevented from closing by a tappet which
engages in the breaker mechanism directly from the rear panel of the molded case circuit
breaker.

The rear interlock is provided by two interlocking modules which are attached at the rear of
the molded case circuit breakers and behind the mounting plate. The two interlocking
modules are interconnected by means of the interlocking rod.
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Machining work to the panel mounting plate is required.

@ Molded case circuit breaker 1 @ Interlocking modules
@ Molded case circuit breaker 2 @ Panel mounting plate
@ Mounting accessories @ Interlocking rod
Note

The mounting frame for the rear interlocking rod can only be used with fixed-mounted
molded case circuit breakers.

For installation instructions, please refer to the operating instructions for the rear interlock.

Scope of supply

One article number always includes:
® Two interlocking modules

® Mounting accessories

® |Interlocking rod
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Interlock combinations
The following interlock combinations are possible:

e All molded case circuit breakers 3VA11 / 3VA12 / 3VA13 / 3VA14 and 3VA20 / 3VA21 /
3VA22 / 3VA23 / 3VA24 can be independently interlocked.

e Mutual interlocks can be implemented between all 2-pole, 3-pole and 4-pole molded case
circuit breakers.

Handle positions

When a rear interlock is installed between two 3VA molded case circuit breakers, the
following combinations of handle position are possible:

Molded case circuit breaker 1 Molded case circuit breaker 2

ON/TRIP OFF
OFF ON/TRIP
OFF OFF
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Aid to facilitate installation of rear interlock

An installation aid is available for all 3VA molded case circuit breakers. It facilitates

installation of the rear interlock and reduces the amount of work required to the panel
mounting plate.

Mounting plates (specific to molded case circuit breaker)
DIN rail

®O
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1. Assemble installation frame:
— Place mounting plates @ on the molded case circuit breaker.
— Install rear interlock.
— Bolt the DIN rails @ to the adapter plates.
2. Bolt the assembled installation frame to the panel mounting plate.
No further work to the panel mounting plate is required.

The same rear interlock combinations can be implemented regardless of whether or not the
installation aid is used.

Note

For installation instructions, please refer to the operating instructions for the rear interlock.

3VA molded case circuit breakers with IEC certificate
Manual, 03/2019, A5E03603177010-03 383



Accessories

4.7 Locking and interlocking

Rear interlock for plug-in and draw-out units

In order to use a rear interlock for plug-in or draw-out versions of the molded case circuit
breakers, the tappet needs to be lengthened. The tappet extension transfers the interlocking
motion of the modules through the plug-in socket or the draw-out socket.

}_l
®
@ Interlocking module @ Plug-in or draw-out socket
@ Tappet extension @ Molded case circuit breaker

The rear interlock for plug-in or draw-out units is available as a complete kit containing all the
required components:

® Two interlocking modules

® Mounting accessories

® |[nterlocking rod

e All the required tappet extensions

An installation aid must be ordered separately if it is required.
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Interlock combinations

The same rear interlock combinations can be implemented for plug-in and draw-out versions
as for fixed-mounted versions.

Note

Plug-in and draw-out technology cannot be used in conjunction with mounting plates and
profile rails.
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4.8

Residual current devices

Residual current devices afford fault protection (formerly referred to as: protection in case of
indirect contact) and supplementary protection (formerly referred to as: protection in case of
direct contact) in low-voltage systems. In the event of a basic insulation failure or direct
contact with live components, they provide some degree of protection to persons, material
assets and livestock against harm.

Operating principle of a residual current device

4.8.1

386

In fault-free electrical installation, the vector sum of the load currents of all connected
conductors equals zero. A residual current occurring in the protected circuit as the result of
an insulation fault, for example, induces a voltage in the secondary winding of a summation
current transformer. The evaluation electronics system monitors the induced voltage and
transmits a trip command to the RCD trip unit if the trip criterion is fulfilled. The molded case
circuit breaker with residual current protection combination is designed to ensure that the
molded case circuit breaker contacts open if the residual current exceeds a preset value.

Portfolio

The new portfolio of residual current devices includes different RCD designs so that an
optimum solution is available for every conceivable type of application. The types can be
distinguished as follows:

® Designs:
— Side mounted
— Loadside
— Modular

Because a wide variety of residual current waveforms (e.g. sinusoidal AC residual currents
or smooth DC residual currents) can occur in different applications (depending on the
electronic switch in the circuit), the following types of residual current devices are available:

® TypeA
e TypeB
e Type B+
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Since all residual current devices can be set to between 0.03 A and maximum 5 A or 30 A,
they are suitable for use in the following applications:

® Personnel protection: lan = 30 mA with instantaneous tripping

Note

In order to protect personnel, it is necessary to seal the transparent protective cover so
that the 30 mA setting range cannot be changed.

® Fire protection: Ian < 300 mA
® Protection in the case of indirect contact
e Ground-fault protection

While residual current devices attached to the circuit breakers are supplied with voltage from
all connected phases of the system to be monitored, the modular residual current device
(MRCD) is supplied from a 1-phase auxiliary voltage source (internal or external). The
modular residual current device utilizes an undervoltage release (UVR) or a shunt trip.

The recommended applications for different RCD designs are thus as follows:

Modular residual current device (MRCD)

Mounted residual )
with

current device (RCD) with shunt trip
undervoltage release
Protection in case of direct L - +
contact
Operational safety ++ + -
Integration into existing . ++
installations
Flexibility + et
Assembly/wiring overhead + -
+ Suitable

- Less suitable
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Sizes

by

Basic .
RCD31g Basic

RCD51g RBasic

CD329 R%";‘)S‘C

......

Basic o
3VA1 RCD5208 PG ?Vanced
CDs82¢
3VA2

Special "BASIC" residual current devices have been developed for use with 3VA1 molded
case circuit breakers.

Basic RCD310 and Basic RCD510

Side-mounted residual current devices are available for 3VA1 molded case circuit breakers
and 3VA1 switch disconnectors with box terminals up to 250 A. These residual current
devices are optimally designed for installation in distribution boards.

Features

The key features of the RCD310 and RCD510 series are:

e TypeA

® Response current lan adjustable in eight steps from 0.03 Ato 5 A
® Compact, L-shaped design
® Cover size 45 mm

® 3 and 4-pole versions

® | EDs to signal "ready" state and pre-alarms

® Tripped signal at device and via electrical contacts

® Signal must be acknowledged via the RESET button on the residual current device

® Through-hole technology allows connection of cables to circuit breaker's box terminals
® Electromagnetic release (RCR) with dual functionality

e Suitable for mounting on DIN rail

® Suitable for use as a display unit only
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Special characteristics

There are two different functional types of side mounted residual current device, i.e. the
RCD310 and the RCD510. The differences in functionality between these two types are
explained by the list of features below.

e Time delay:

— RCD310 without time delay (instantaneous)

— RCD510 with an adjustable delay time At from 0 to 3000 ms
® Number of poles:

— RCD310 is available only in a 4-pole version

— RCD510 is available in 3-pole and 4-pole versions
e Rated operating current:

— RCD310 available only up to 160 A (3VA11)

— RCD510 available up to 250 A
® Supplied connection technology:

— RCD510 (3VA12 molded case circuit breaker) is supplied with the necessary

connection components (1 set of box terminals).

Advantages

® Slimline, side mounted design (30 mm) leaves space for other components in the
distribution board.

® The residual current devices, the 3VA1 molded case circuit breakers and the 3VA1 switch
disconnectors all have a cover size of 45 mm, so that they are easy to install, for
example, adjacent to miniature circuit breakers in a distribution board.

e With the DIN rail adapter accessory installed, RCD310 and RCD510 units up to 160 A
can be mounted easily on a DIN rail.
The side mounted residual current devices also feature a screw mounting option so that
they can be attached directly to a mounting plate.
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Basic RCD320 and Basic RCD520

390

Features

The key features of the RCD320 and RCD520 series are:

e Type A

® Response current lan adjustable in eight steps from 0.03 Ato 5 A

e Compact design

e Cover size 45 mm

® 3 and 4-pole versions

e |EDs to signal "ready" state and pre-alarms

® Tripped signal at device and via electrical contacts

e Signal must be acknowledged via the RESET button on the residual current device

e Suitable for use in 1-phase and 3-phase systems

Special characteristics

The differences between the two RCD320 and RCD520 residual current devices designed
for loadside mounting are explained below:

e Time delay:

— RCD320 without time delay (instantaneous)

— RCD520 with an adjustable delay time At from 0 to 3000 ms
® Number of poles:

— RCD320 is available only in a 4-pole version

— RCD520 is available in 3-pole and 4-pole versions
e Rated operating current:

— RCD320 available only up to 160 A (3VA11)

— RCD520 available up to 250 A
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4.8 Residual current devices

Residual current devices types B and B+ for loadside mounting are supplied for
3VA11 molded case circuit breakers up to 160 A.

Type B is also described as universal current sensitive. Unlike residual current devices
RCD320 or RCD520, devices of the type RCD520B detect smooth DC residual currents in
addition to pure sinusoidal AC residual currents and pulsating DC residual currents.

Features
The key features of the RCD520B series are:

Types B and B+ (selectable)

Type B+ meets the requirements for advanced preventative protection against fire
according to VDE 0664-400

Use as residual current device or residual current display unit (selectable)

Response current lan adjustable in
Type B: 8 steps from 0.03 Ato5 A
Type B+: 4 steps from 0.03 A to 0.3 A

Delay time At adjustable in 10 steps from 0 to 10000 ms

Compact design

Cover size 45 mm

3 and 4-pole versions

LEDs to signal "ready" state, pre-alarm and MONITORING mode

Integrated auxiliary contacts for tripped signals and pre-alarms

Signal must be acknowledged via the RESET button on the residual current device
Tripping by means of plunger

Periodic self-test functions

Special characteristics

Selection between type B/type B+:

— Selection of tripping characteristic (B or B+) possible

Selection between RCD mode and MONITORING mode:

— RCD520B functions as a protection device in "RCD mode"

— RCD520B functions purely as a display unit in "MONITORING mode”"
Number of poles:

— The 3-pole version of RCD520B is installed in a 4-pole enclosure
Rated current:

— RCD520B available for 3VA11 (160 A) molded case circuit breaker
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A special "ADVANCED" residual current device has been developed for use with 3VA2
molded case circuit breakers.

Advanced RCD820
The RCDB820 series is suitable for use in applications with exacting technical requirements:
e High residual current response values
® | ong delay time settings for selective grading
® Onboard interface to a fieldbus communication system

® Graded alarm system

Features

The key features of the RCD820 series are:

® Residual current devices available with ratings up to 630 A

® Type A

® Response current Ian adjustable in ten steps from 0.03 A to 30 A

® Delay time At adjustable in ten steps from 0 to 10000 ms

® 3 and 4-pole versions

e | EDs to signal "ready" state, pre-alarms and communication status
® Auxiliary contacts for tripped signals and pre-alarms

e With remote acknowledgement and remote commissioning capability
® Remote tripping possible via communication link or auxiliary contact
e Suitable for use in 1-phase and 3-phase systems

e Suitable for use as a display unit only
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Modular residual current device

The modular residual current device (MRCD) is ideal for applications which require a high
degree of flexibility. It can be retrofitted easily in an existing installation, for example, in order
to provide residual current protection without the need for any major modifications to the
existing application.

Thanks to its modular design, it is compatible with all breaker designs and can therefore be
combined with 3VA1 molded case circuit breakers and with circuit breakers from the 3VA2
range.

Note

For possible combinations, please refer to Chapter Modular residual current device
(Page 478). Further tested combinations available on request.

The key features of the MRCD are:

e Digital modular residual current device type A (compliant with IEC 60947-2 Annex M)
® Response current lan adjustable in seven steps from 0.03 Ato 3 A

® Delay time At adjustable in twelve steps from0to 10 s

e Compact design

e Cover size 45 mm

e Suitable for 2-pole, 3-pole or 4-pole circuit breakers

e Summation current transformer with a diameter ranging from 35 mm to 210 mm
e Operated by means of 6 buttons

e OQutput of status and current measured value on color display screen

e Fault cause is displayed in the event of faults

e Two relay contacts, one for alarm (warning of continuous rise in residual current) and one
for trip, which can be programmed independently of one another

e \/oltage of monitored circuit up to max. 690 V AC

e For installation on 35 mm DIN rail
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4.8.1.1

Possible combinations of residual current devices and 3VA circuit breakers

Overview of possible

com

ations of residual

current devices and
3VA circuit breakers

3VA10 | 3

VA11

100 A 160 A

Residual current

device

Basic

RCD320 E Loadside

Basic

Basic

RCD520B

Advanced
RCD8&20

MRCD
Type A

MRCD
Type B

3p
4p
F
PI
DO
1)
2)

394

Installation

Side
mounted

Side
mounted

Loadside

= ® Flexible F F
‘h.“ ;\

3-pole

4-pole

Fixed-mounted circuit breaker
Plug-in circuit breaker
Draw-out circuit breaker

Fo

RCD520 ! Loadside BN N
l Loadside Foa o

F-PI

F-PI

3VA13
400 A

A
F1 F?
Fpoo On
request
On On

request request

Cannot be combined with switch disconnector

3-pole version in 4-pole enclosure

3VA14

630 A

On
request

On
request

3VA20 | 3VA21 | 3VA22 @ 3VA23 | 3VA24
100 A 160 A 250 A 400 A 630 A

3p|4p|3p|4p 3p|4p

F-PI-DO | F-PI-DO | F-PI-DO | F-PI-DO | F-PI-DO

F-PI-DO | F-PI-DO | F-PI-DO | F-PI-DO | F-PI-DO
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48.2 Residual current devices for mounting on circuit breakers

The RCD310, RCD510, RCD320, RCD520, RCD520B and RCD820 residual current devices
are available as accessories for mounting on specific 3VA molded case circuit breakers up to
the largest circuit breaker size/current rating.

Combination with circuit breakers

After a residual current device has been mounted on a molded case circuit breaker or switch
disconnector, the specifications of the breaker or disconnector remain unchanged with
respect to the following characteristics:

e Standards

® Conductor cross-sections

® Use of connection accessories
® |solating features

e Selective behavior

When a basic type residual current device is mounted on a 3VA1 molded case circuit
breaker or a 3VA1 switch disconnector, the electrical rating of the equipment combination is
automatically downgraded to the lower electrical rating of the residual current device.

Example:
Ue: 3VAT1 <690V AC
3VA1 and Basic residual current device <480V AC

For more information, refer to chapter Technical specifications (Page 472).
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Residual current devices

Standards

The combination of molded case circuit breaker and residual current device conforms to
IEC 60947-2 Annex B.

Power supply

The residual current devices do not require an external power supply, but tap a supply from
the main current paths of the molded case circuit breaker or switch disconnector.
Guaranteed to function properly

Proper functioning of the residual current device is guaranteed even with only one phase and
N (applies to RCD320, RCD520, RCD520B and RCD820) or two phases (alternating current
or pulsating direct voltage).

Direction of incoming supply

The direction of incoming supply to the combination of circuit breaker and residual current
device is optional, i.e. it can be connected at the top or bottom. The performance of the
residual current devices is not impaired by regenerative feedback from motors.

Device type

Residual current devices without an additional letter at the end of the short code (e.g.
RCD520) meet the requirements for device type A, i.e. they are capable of detecting all
sinusoidal AC residual currents and pulsating DC residual currents.

The letter B at the end of the short code (e.g. RCD520B) indicates that it is a universal
current-sensitive residual current device (type B or B+).

Combination with external accessories

DIN rail adapters

DIN rail adapters are available as accessories for side-mounted residual current devices
RCD310 and RCD510 up to 160 A. These permit fast and easy installation of residual
current devices on 35 mm DIN rails compliant with IEC / EN 60715 TH35-7.5 and TH35-15.

You can find more information in chapter DIN rail adapter (Page 531).
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4.8.2.1

Front view of Basic RCD310 and Basic RCD510

RCD310

@QP® ® ©® OO0

@©

Type designation

Electromagnetic release (RCR = Residual
Current Release)

Maximum rated operational current, rated
operational voltage and frequency

Device type

Location and date of manufacture
Only suitable for use in 3-phase systems
Knowledge Manager

Contact hazard protective cover over main
current paths with sealing option

Circuit breaker
Product version

3VA molded case circuit breakers with IEC certificate
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4.8 Residual current devices

Side mounted residual current devices Basic RCD310 and Basic RCD510

@ ® 006

@Q®@©

@

Standard
Article number

Rated insulation voltage and rated impulse
strength

Transparent protective cover over setting
buttons

Setting button for response current
LED: ACTIVE and pre-alarm
RESET button / tripped display
Test button (test device)

Auxiliary contacts
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4.8 Residual current devices

RCD510

@QP® ® ©® M0

®@©

398

Type designation

Electromagnetic release (RCR = Residual
Current Release)

Maximum rated operational current, rated
operational voltage and frequency

Device type

Location and date of manufacture
Only suitable for use in 3-phase systems
Knowledge Manager

Contact hazard protective cover over main
current paths with sealing option

Circuit breaker
Product version

®

e
]

El .
[

@@ ©® ® ©06

0

a—

Standard
Article number

Rated insulation voltage and rated impulse
strength

Transparent protective cover over setting
buttons

Setting button for delay time
Setting button for response current
LED: ACTIVE and pre-alarm
RESET button / tripped display

Test button (test device)
Auxiliary contacts

3VA molded case circuit breakers with IEC certificate
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4.8 Residual current devices

Description of front panel view

Display elements

"Ready" signals and alarms

e "Ready" signal of the residual current device:
The LED labeled "ACT" stands for ACTIVE and lights up when the residual current device
is ready.

® Pre-alarm:
Both the Basic RCD310 and the Basic RCD510 feature an alarm LED labeled "AL" (pre-

alarm) which lights up promptly to indicate potential shutdown of the installation due to
residual current.
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4.8 Residual current devices

400

LED displays

{4 act

Off

Flashing
On
On
On
Flashing

Flashing

Tripped display

The <RESET> button is not only used to reset the residual current device, but also as a
mechanical indication that the unit has "tripped". If a residual current is detected or the
button <TEST> is pressed, the button <RESET> is automatically released and so signals
that the residual current device has tripped. Even when the residual current device is at zero
potential, the <RESET> remains in the "TRIP" position.

SEMENS

Residual current device is not in operation

Residual current device is malfunctioning

Residual current device is operating normally

The residual current |, is higher than 30 % of the set response current
(l,, value)

Possible causes:

- The residual current device is defective

- The white setting arrow of the |, or At setting button is resting between two
setting ranges

® Residual current device is operating nor- ® Residual current device has tripped
mally and has not tripped

3VA molded case circuit breakers with IEC certificate
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4.8 Residual current devices

Operator controls

Insulation tests

It is absolutely essential to isolate the evaluation electronics circuit while insulation tests are
in progress in order to protect the circuit against potential damage on the one hand and to
prevent detection of insulation faults due to the power pack on the other. This is done simply
by withdrawing (15 to 17 mm) the circuit breaker which is anchored in the enclosure.

Disconnection of the main conductor connections is thus unnecessary. On completion of the
tests, the circuit breaker must be pushed back into position before the residual current
device is commissioned.

Testing and resetting the residual current device

Testing

Depending on operating conditions, the test button on the front panel of the residual current
device should be pressed in order to function-test the device. The test button is labeled with
the letter "T". If the test button is pressed, the device is tested immediately irrespective of the
current delay time setting.

If the test button is pressed, a residual current is simulated on a test winding attached to the
summation current transformer. If the residual current device is functioning properly, it must
trip the molded case circuit breaker/switch disconnector.

The test button must be held down for at least two seconds. The design of the test button
prevents unintentional actuation.

Note

The residual current device can be successfully tested only if it is connected to a voltage
equal to at least 85% of the minimum rated operational voltage.
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Resetting

If the residual current device trips the molded case circuit breaker/switch disconnector due to
a high residual current or actuation of the test button, the <RESET> button on the RCD is
released. At the same time, the trip alarm switch which is mechanically coupled with the
<RESET> button also signals that a trip has occurred.

The <RESET> button is labeled with the letter "R".

The following actions must be taken in order to reset the residual current device and reclose
the main contacts of the molded case circuit breaker:

1. Press the <RESET> button on the residual current device.
The "tripped" signal at the signaling contacts is canceled, the residual current device is
now reset.

2. Reset and switch on the molded case circuit breaker or switch disconnector.

Note

If the main contacts of the molded case circuit breaker/switch disconnector are closed before
the residual current device has been reset, the molded case circuit breaker/switch
disconnector will be tripped again immediately (approx. 0.8 s) by the residual current device.
This also applies if the fault which leads to the trip has already been rectified.

Parameterization of the residual current device

402

SIEMENS

@ Setting button for response current lan
) Setting button for delay time At (RCD510 only)
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4.8 Residual current devices

Button for setting the response current Ian

The response current can be set in eight steps, ranging from 0.03 A to maximum 5 A. Each
response current has a dedicated setting range. The corresponding response current is set
as soon as the button is latched in the setting range.

If the white setting arrow is resting between two setting ranges, the residual current device is
automatically set to 0.03 A for safety reasons.

If the response current is set to 0.03 A, the delay time setting At is deactivated and the
breaker is tripped instantaneously. in order to afford personal protection in the case of direct
contact.

Note

In order to protect personnel, it is necessary to seal the transparent protective cover so that
the 30 mA setting range cannot be changed.

The factory setting for the response current is 0.03 A.

Button for setting the delay time At (RCD510 only)

The delay time on RCD510 units can be set in eight steps, ranging from 0 (instantaneous) to
a maximum value of 3000 ms.

Each delay time has a dedicated setting range. The corresponding delay time is set as soon
as the button is latched in the setting range.

If the white setting arrow is resting between two setting ranges, the residual current device
trips instantaneously in response to residual currents.

The factory setting for the delay time is 0 ms.

The delay time is not adjustable on the RCD310. The RCD310 always trips instantaneously.

Possible procedure for setting the response current and the delay time
1. Switch off the molded case circuit breaker/switch disconnector.
2. Open the transparent protective cover over the setting buttons.

3. Adjust the setting values for response current and delay time on the residual current
device to the maximum value in each case.

4. Switch on the molded case circuit breaker/switch disconnector.
The LED labeled "ACT" on the residual current device now lights up, the residual current
device is ready.

5. Reduce the setting for the response current until the LED labeled "AL" lights up.
The residual current is now 30% higher than the response current setting.

6. By turning the setting button clockwise, set the next higher response current.
The LED "AL" goes out, the correct response current is now set.

7. Set the required delay time.

8. Close the transparent protective cover over the setting buttons.
The device is now fully parameterized.
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4.8 Residual current devices

Sealable protective covers of the residual current device

404

SIEMENS

@ Contact hazard protective cover over auxiliary contacts
® Transparent protective cover over setting buttons
® Contact hazard protective cover over main current paths

Transparent protective cover over setting buttons

In order to prevent unauthorized access to the setting buttons for lan and At, the transparent
cover over the settings buttons can be optionally sealed.

Note

In order to protect personnel, it is necessary to seal the transparent protective cover so that
the 30 mA setting range cannot be changed.

Contact hazard protective cover over main current paths including sealing option

After the residual current device RCD310 or RCD510 has been mounted on the 3VA1
molded case circuit breaker or 3VA1 switch disconnector, a contact hazard protective cover
is installed over the main current paths to protect against direct contact. This cover can be
sealed optionally in order to block any attempt to dismantle the residual current device from
the molded case circuit breaker/switch disconnector.
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4.8 Residual current devices

Terminals

Note

Cabiles for the following terminals must be routed separately from the main circuits. Their
maximum cable length is 300 m.

A number of auxiliary contacts which perform different functions are located underneath a
contact hazard protective cover:

TRIP-IND

MCCB-TRIP  RCR

Alarm switches
TRIP-IND (TRIP INDICATOR)

A tripped signal can be output via the floating contact for display via a warning lamp, for
example. This trip alarm switch operates as soon as the residual current exceeds the
response current setting value and has therefore caused the residual current device to trip.

The standard trip alarm switch has changeover contacts and screw-type connections.

The terminal designations of the relevant contact are shown in the diagram below.

12NC
11C .

L— 14NO
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406

External control of the residual current release (RCR)
MCCB-TRIP

Although the RCR is utilized by the residual current device, it can also be accessed
externally via a floating contact by means of the auxiliary contact MCCB-TRIP. The floating
contact must be capable of switching a 5 mA current with a voltage supply of 24 V DC.

The RCR functions as a shunt trip, allowing the circuit breaker to be tripped by remote
control. External tripping of the molded case circuit breaker or switch disconnector via the
RCR does not affect the residual current device. In other words, neither the "tripped" display
on the residual current device nor the auxiliary contacts for the "tripped” signal are activated
in the event of an external trip.

It is not possible, however, to connect the contacts named above of several residual current
devices in parallel.
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4.8 Residual current devices

Status indicators

The table below illustrates the behavior of pre-alarm and tripped signals on RCD310 and
RCD510 devices in response to various user actions and residual currents.

MNone —— MNone

LEDs

Pre-alarm

Mechanical display

Tripped signal

128G e 12N NG 12NE ZNG 1INC 1INC
Tripped signal TRIP-IND "c_{'m 110—{ :mo "c{um "c{m "C_{!M "c{:m ‘10_):“"0 “c_': 14H0
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4.8 Residual current devices

Terminal labeling and cable installation

Labeling of terminals

The labels for individual terminals are printed on the rear of the contact hazard protection
cover for auxiliary contacts.

SIEMENS

3VA molded case circuit breakers with IEC certificate
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4.8 Residual current devices

Cable installation

Cable ducts for bringing out cables are provided to the left and right on the residual current
device.

» ® ® ®
® ® [ J ®

SIEMENS

@ Cable duct

Other labels on front panel

Approvals

The residual current device bears the CE mark. For an overview of all approvals, please
refer to Appendix (Page 647).

For all queries relating to approvals, please contact Technical Support (Page 10).

Technical specifications

In<...A Specifies the highest permissible rated operational current of the molded case
circuit breaker/switch disconnector with which the residual current device may

be combined.
Ue ~...V:. Specifies the operating voltage range of the residual current device.
...Hz: Specifies the operating frequency range of the residual current device.
Denotes the response behavior to residual currents.
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4.8 Residual current devices

Installation

The side mounted residual current device is attached to the left-hand side of the molded
case circuit breaker or switch disconnector. No tools are required:

1. Push the molded case circuit breaker/switch disconnector onto the residual current device
along the guides at the top.

2. Push the molded case circuit breaker/switch disconnector backwards until its rear panel is
flush with the rear panel of the residual current device.

3. Place the contact hazard protective cover over the circuit breaker/RCD assembly.

4. Attach the assembly to a mounting plate using the mounting screws or mount it on a DIN
rail adapter.

3VA molded case circuit breakers with IEC certificate
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4.8 Residual current devices

The side mounted residual current devices feature through-hole technology.

= 56 [oB[CTE]k
P @ ® @
L1
REDRTD VAL

@ Box terminals of the molded case circuit breaker

@ Phase barriers

@ Summation current transformer

With this technology, the cables are simply guided through the summation current

transformer 3 and connected directly to the box terminals O of the molded case circuit
breaker or switch disconnector.

The phase barriers @ not only ensure safe operation, but also serve as a guide for correct
routing of cables.

3VA molded case circuit breakers with IEC certificate
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4.8 Residual current devices

Tripping
In the event of a fault, the side mounted residual current device employs a residual current

release (RCR) to trip the molded case circuit breaker or switch disconnector. This release is
installed in the accessory compartment to the left of the handle.

The RCR and the connecting cable are included in the scope of supply of the side mounted
residual current device.

The release is connected to the "RCR" contacts on the residual current device via a plug-in
connection and receives a trip command if the residual current reaches or exceeds the
preset value.

@ Plug-in connection for RCR
® RCR

3VA molded case circuit breakers with IEC certificate
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4.8 Residual current devices

Use of the residual current device as a pure display unit

The RCD310 and RCD510 residual current devices can also operate as pure display units
without a tripping function, i.e. they detect and signal residual currents, but do not trip the
molded case circuit breaker or switch disconnector and therefore do not interrupt the circuit.

To operate the RCD310 or RCD510 purely as a display unit, the residual current release
(RCR) and its connecting cable are not installed. The residual current device can perform all
its normal functions, e.g. status signaling, in "display mode."

SIEMENS

Note

Because the RCR and its connecting cable have not been installed, the LED "ACT" flashes
continuously.
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4.8 Residual current devices

Function overview

The table below provides an overview of all the functions and data which are available in the
residual current device environment:

]
o -
= ]
| 2
RCD310 | RCD510 o Ol ©»
3 c| 989
S0 o8
S E|l 2%
Setting values ¢ 3l 58
Response current I A L] u @ 7
Delay time At ms = @ 7
Status, diagnostics and maintenance
Ready signal ACT - L] @
Pre-alarm AL ] ] @
Trip TRIP . . - -
Residual current device fault L] L] @
Connection to RCR interrupted ® = @
Reset functions = ] =
Identification
Order No. = L] @
Ider]tlﬁcatmn data of residual current Broduction dale i a P
device
Serial number L] = @
Hardware version = ] @

@ Value can be read
#  Value can be edited
= Commands
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4.8 Residual current devices

4.8.2.2 Loadside residual current devices Basic RCD320 and Basic RCD520

Loadside residual current devices are also available to order for 3VA1 molded case circuit
breakers.

Front view of Basic RCD320 and Basic RCD520

RCD320
e °0e %0 o
SIEMENS
@ Circuit breaker @ Article number
@ Type designation @ Maximum rated operational current, rated
® standard operational voltage and frequency
®@ Approvals ® Setting button for response current
@ LED: ACTIVE and pre-alarm Transparent protective cover over setting
® Knowledge Manager buttons _
@ Rated insulation voltage and rated impulse ® Test button (test device)
strength RESET button / tripped display
Location and date of manufacture @ Auxiliary contacts
@ Device type Contact hazard protective cover over main
Product version current paths with sealing option

3VA molded case circuit breakers with IEC certificate
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4.8 Residual current devices

RCD520

PP QPVOEEO

416

SIEMENS

Circuit breaker

Type designation

Standard

Approval

LED: ACTIVE and pre-alarm
Knowledge Manager

Rated insulation voltage and rated impulse
strength

Location and date of manufacture
Device type
Product version

@06 00 0O

Article number

Maximum rated operational current, rated
operational voltage and frequency

Setting button for delay time
Setting button for response current

Transparent protective cover over setting
buttons

Test button (test device)
RESET button / tripped display
Auxiliary contacts

Contact hazard protective cover over main
current paths with sealing option

3VA molded case circuit breakers with IEC certificate
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4.8 Residual current devices

Description of front panel view

Display elements

"Ready" signals and alarms

e "Ready" signal of the residual current device:
The LED labeled "ACT" stands for ACTIVE and lights up when the residual current device
is ready.

[EC/EN 60947-2  GB 140

&

® Pre-alarm:
Both the Basic RCD320 and the Basic RCD520 feature an alarm LED labeled "AL" (pre-

alarm) which lights up promptly to indicate potential shutdown of the installation due to
residual current.

RCD520
IEC/EN 60947-2 6B 14048

&
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418

LED displays

LED
ACT

ACT

4 O

ACT

N D g i
/l\

- ACT

Al

sy
1\

AL

1y
-~

B

ACT

N
-
—

Off

Flashing
On
On
On
Flashing

Flashing

Tripped display

The <RESET> button is not only used to reset the residual current device, but also as a
mechanical indication that the unit has "tripped". If a residual current is detected or the
button <TEST> is pressed, the button <RESET> is automatically released and so signals
that the residual current device has tripped. Even when the residual current device is at zero
potential, the <RESET> remains in the "TRIP" position.

SIEMENS

Residual current device is not in operation

Residual current device is malfunctioning

Residual current device is operating normally

The residual current |, is higher than 30 % of the set response current
(l,, value)

Possible causes:

- The residual current device is defective

- The white setting arrow of the |, or At setting button is resting between two
setting ranges

® @

SIEMENS

(@ Residual current device is operating normally @ Residual current device has tripped

and has not tripped
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4.8 Residual current devices

Operator controls

Insulation tests

It is absolutely essential to isolate the evaluation electronics circuit while insulation tests are
in progress in order to protect the circuit against potential damage on the one hand and to
prevent detection of insulation faults due to the power pack on the other. This is done simply
by withdrawing (15 - 17 mm) the circuit breaker which is anchored in the enclosure.

Disconnection of the main conductor connections is thus unnecessary. On completion of the
tests, the circuit breaker must be pushed back into position before the residual current
device is commissioned.

Testing and resetting the residual current device

Testing

Depending on operating conditions, the test button on the front panel of the residual current
device should be pressed in order to function-test the device. The test button is labeled with
the letter "T". If the test button is pressed, the device is tested immediately irrespective of the
current delay time setting.

If the test button is pressed, a residual current is simulated on a test winding attached to the
summation current transformer. If the residual current device is functioning properly, it must
trip the molded case circuit breaker.

The test button must be held down for at least 2 seconds. The design of the test button
prevents unintentional actuation.

Note

The residual current device can be successfully tested only if it is connected to a voltage
equal to at least 85% of the minimum rated operational voltage.
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Resetting

If the residual current device trips the molded case circuit breaker due to a high residual
current or actuation of the test button, the <RESET> button on the RCD is released ("RCD"
mode must be selected). At the same time, the trip alarm switch which is mechanically
coupled with the <RESET> button also signals that a trip has occurred.

The <RESET> button is labeled with the letter "R".

The following actions must be taken in order to reset the residual current device and reclose
the main contacts of the molded case circuit breaker:

1. Press the <RESET> button on the residual current device.
The "tripped" signal at the signaling contacts is canceled, the residual current device is
now reset.

2. Reset and switch on the molded case circuit breaker.

Note

The molded case circuit breaker cannot be switched on before the <RESET> button on the
residual current device has been actuated and a residual current is no longer present
(|An > |A)

Parameterization of the residual current device

@ Setting button for response current lan
® Setting button for delay time At (RCD520 only)

3VA molded case circuit breakers with IEC certificate
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Button for setting the response current Ian

The response current can be set in eight steps, ranging from 0.03 A to maximum 5 A. Each
response current has a dedicated setting range. The corresponding response current is set
as soon as the button is latched in the setting range.

If the white setting arrow is resting between two setting ranges, the residual current device is
automatically set to 0.03 A for safety reasons.

If the response current is set to 0.03 A, the delay time setting is deactivated and the breaker
is tripped instantaneously in order to afford personal protection in the case of direct contact.

Note

In order to protect personnel, it is necessary to seal the transparent protective cover so that
the 30 mA setting range cannot be changed.

The factory setting for the response current is 0.03 A.

Button for setting the delay time At (RCD520 only)

The delay time on the RCD520 residual current device can be set in eight steps, ranging
from 0O (instantaneous) to a maximum value of 3000 ms.

Each delay time has a dedicated setting range. The corresponding delay time is set as soon
as the button is latched in the setting range.

If the white setting arrow is resting between two setting ranges, the residual current device
trips instantaneously in response to residual currents.

The factory setting for the tripping delay is 0 ms.
The delay time is not adjustable on the RCD320. The RCD320 always trips instantaneously.

Possible procedure for setting the response current and the delay time
1. Switch off the molded case circuit breaker.
2. Open the transparent protective cover over the setting buttons.

3. Adjust the setting values for response current and delay time on the residual current
device to the maximum value in each case.

4. Switch on the molded case circuit breaker.
The LED labeled "ACT" on the residual current device now lights up, the residual current
device is ready.

5. Reduce the setting for the response current until the LED labeled "AL" lights up.
The residual current is now 30% higher than the response current setting.

6. By turning the setting button clockwise, set the next higher response current.
The LED "AL" goes out, the correct response current is now set.

7. Set the required delay time.

8. Close the transparent protective cover over the setting buttons.
The device is now fully parameterized.
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Sealable protective covers of the residual current device

422

@ Contact hazard protective cover over main current paths and auxiliary contacts
® Transparent protective cover over setting buttons

Transparent protective cover over setting buttons

In order to prevent unauthorized access to the setting buttons for lan and At, the transparent
cover over the settings buttons can be optionally sealed.

Note

In order to protect personnel, it is necessary to seal the transparent protective cover so that
the 30 mA setting range cannot be changed.

Contact hazard protective cover over main current paths and auxiliary contacts including
sealing option

After the residual current device RCD320 or RCD520 has been mounted on the 3VA1
molded case circuit breaker, a contact hazard protective cover is installed over the main
current paths to protect against direct contact. This cover can be sealed optionally in order to
block any attempt to dismantle the residual current device from the molded case circuit
breaker.
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Terminals

Note

Cabiles for the following terminals must be routed separately from the main circuits. Their
maximum cable length is 300 m.

A number of auxiliary contacts which perform different functions are located underneath the
contact hazard protective cover:

M

SIEMENS

11C
12NC
14NO

Alarm switch
TRIP-IND (TRIP INDICATOR)

A tripped signal can be output via the floating contact for display via a warning lamp, for
example. This trip alarm switch operates as soon as the residual current exceeds the
response current setting value and has therefore caused the residual current device to trip.

The standard trip alarm switch has changeover contacts and screw-type connections.
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The terminal designations of the relevant contact are shown in the diagram below.

_)'_ 12NC
11C

L— 14NO

Status indicators

The table below illustrates the behavior of pre-alarm and tripped signals on RCD320 and
RCD520 devices in response to various user actions and residual currents.

User action MNone

Pre-alarm
cal display

Tripped signal

Tripped signal TRIPAIND  1e— " (2 1o A7 "% q1c "¢ 11— 100 e B0
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Cable installation

Cable ducts for bringing out cables are provided to the left and right on the residual current
device.

SIEMERS

@ Cable duct

Other labels on front panel

Approvals

The residual current device bears the CE mark. For an overview of all approvals, please
refer to Appendix (Page 647).

For all queries relating to approvals, please contact Technical Support (Page 10).

Technical specifications

In<.. A Specifies the highest permissible rated operational current of the molded case
circuit breaker with which the residual current device may be combined.

Ue ~...V: Specifies the operating voltage range of the residual current device.
...Hz: Specifies the operating frequency range of the residual current device.
Denotes the response behavior to residual currents.
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Installation

426

Installation

Regardless of the type of connection technology installed on the 3VA1 molded case circuit
breaker, the residual current devices RCD320 and RCD520 are mounted on the load side
(i.e. beneath the thermal-magnetic trip unit) of the breaker:

1. Dismantle the loadside connection components of the molded case circuit breaker and
install the supplied connection components for the residual current device.

2. Insert the residual current device into the T slots of the molded case circuit breaker.

3. Push the residual current device backwards until its rear panel is flush with the rear panel
of the molded case circuit breaker.

4. Screw the molded case circuit breaker to the residual current device. Special connecting
screws are provided on the line side of the residual current device for this purpose.

5. Place a contact hazard protective cover over the circuit breaker/RCD assembly.

6. Reinstall the loadside connection components of the molded case circuit breaker at the
outgoing feeder end of the residual current device.

7. Attach the assembly to a mounting plate using the mounting screws.

Note

Since the outgoing feeder end of the residual current device has exactly the same
connection contours as the 3VA1 molded case circuit breaker, all connection accessories,
e.g. phase barrier, terminal cover, can also be mounted on the residual current device.
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Tripping
The molded case circuit breaker is tripped by means of a direct-acting tappet which engages

in the breaker mechanism from the residual current device. The electromagnetic trip unit is
integrated in the residual current device.

Function overview

The table below provides an overview of all the functions and data which are available in the
residual current device environment:

]
45
3| 2
RCD320 | RCD520 Sl e
c o 9
ol » 8
: 5| @ §
Setting values o] 56
Response current I A L] L @ 7
Delay time At ms L @ &
Status, diagnostics and maintenance
Ready signal ACT - L] @
Pre-alarm AL T ® @
Trip TRIP = L] @ @
Residual current device fault L] L] @
Connection to maglatch interrupted ® = @
Reset functions = ] =
Identification
Order No. = L] @
Ider]tlﬁcatmn data of residual current Broduction dale i a P
device
Serial number L] = @
Hardware version [ ] @

@ Value can be read
#  Value can be edited
= Commands
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4.8.2.3

Front view of the Basic RCD520B

428

PEUEY P® ® ® ©® O

Loadside residual current device Basic RCD520B

SIEMENS

S

@

R PG

Circuit breaker

Type designation and standard

Approvals

LED: ACTIVE, pre-alarm and MONITORING

Knowledge Manager

Rated insulation voltage and rated impulse
strength

Location and date of manufacture
Device type

Product version

Article number

@60 ©® ® ©® O

O

Maximum rated operational current, rated
operational voltage and frequency

Transparent protective cover over setting
buttons

Selection slide switch for
MONITORING / RCD mode

Button for setting tripping characteristic type
B/ type B+

Setting button for response current
Setting button for delay time

Test button (test device)
RESET button / tripped display
Auxiliary contacts

Contact hazard protective cover over main
current paths with sealing option
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Description of front panel view

Display elements

"Ready" signal, alarms and monitoring

e "Ready" signal of the residual current device:
The LED labeled "ACT" stands for ACTIVE and lights up when the residual current device
is ready to operate.

® Pre-alarm:
The Basic RCD520B features an alarm LED labeled "AL" which lights up promptly to
indicate potential shutdown of the installation due to residual current.
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® Monitoring:

The "MONITORING" LED indicates the operating mode of the RCD520B.

When the selection slide switch is set to "MONITORING", the "MONITORING" LED is lit
and the "ACT" LED flashes. RCD520B Basic functions purely as a display unit without a

tripping function.

RCD520B

O AcT Off
S AcT Flashing
SH< AcT On
7]
AL off
Qly
M AL on
4
A AcT Flashing

a)ﬁé MONITORING On
e act On
[ MONITORING Off
JH ACT Flashing
A AL Flashing

{4~ MONITORING Flashing

430

Residual current device not in operation

Fault in residual current device

Residual current device is in normal operation (protection mode)

Residual current |, is less than or equal to 30% of the set response current
(1,, value)

Residual current |, is greater than or equal to 30% of the set response
current (1, value)

Residual current device is operating purely as display unit (monitoring
mode)

Residual current device is operating in protection mode
(RCD functionality)

Possible causes:
- Residual current device is defective
- The white arrow of a setting button is between two setting ranges
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Tripped display

In RCD mode, the <RESET> button is used not only to reset the residual current device, but
also as a mechanical indication that the unit has "tripped". If a residual current is detected or
the button <TEST> is pressed, the button <RESET> is automatically released and so signals
that the residual current device has tripped. Even when the residual current device is at zero
potential, the <RESET> remains in the "TRIP" position.

0] ©)

SIEMENS

SIEMENS

(@ Residual current device is operating normally @ Residual current device has tripped
and has not tripped

3VA molded case circuit breakers with IEC certificate
Manual, 03/2019, A5E03603177010-03 431



Accessories

4.8 Residual current devices

Operator controls

432

Insulation tests

It is absolutely essential to isolate the evaluation electronics circuit while insulation tests are
in progress in order to protect the circuit against potential damage on the one hand and to
prevent detection of insulation faults due to the power pack on the other. This is done simply
by withdrawing (15 to 17 mm) the circuit breaker which is anchored in the enclosure.

Disconnection of the main conductor connections is thus unnecessary. On completion of the
tests, the circuit breaker must be pushed back into position before the residual current
device is commissioned.

Testing and resetting the residual current device

Testing

Depending on operating conditions, the test button on the front panel of the residual current
device should be pressed in order to function-test the device. The test button is labeled with
the letter "T". If the test button is pressed, the device is tested immediately irrespective of the
current delay time setting.

If the test button is pressed, a residual current is simulated on a test winding attached to the
summation current transformer. If the residual current device is functioning properly, it must
trip the molded case circuit breaker (in "RCD" mode).
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The test button must be held down for at least two seconds. The design of the test button
prevents unintentional actuation.

When the residual current device is in "MONITORING" mode, it behaves in the same way as
in RCD mode (e.g. when the tripped auxiliary switch operates), the only difference being that
the molded case circuit breaker is not tripped and the <RESET> button is not released.

Note

The residual current device can be successfully tested only if it is connected to a voltage
equal to at least 85% of the minimum rated operational voltage.

Resetting

If the residual current device trips the molded case circuit breaker due to a high residual
current or actuation of the test button, the <RESET> button on the RCD is released ("RCD"
mode must be selected). At the same time, the trip alarm switch which is mechanically
coupled with the <RESET> button also signals that a trip has occurred.

The <RESET> button is labeled with the letter "R".

The following actions must be taken in order to reset the residual current device and reclose
the main contacts of the molded case circuit breaker:

1. Press the <RESET> button on the residual current device.
The "tripped" signal at the signaling contacts is canceled, the residual current device is
now reset.

2. Reset and switch on the molded case circuit breaker.

Note

The molded case circuit breaker cannot be switched on before the <RESET> button on the
residual current device has been actuated and a residual current is no longer present
(lan > 1a).
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Parameterization of the residual current device

434

@ Button for setting tripping characteristic type B / type B+
@ Setting button for response current lan
(® Setting button for delay time At

Button for setting the tripping characteristic

This rotary switch can be used to change the tripping characteristic of the RCD520B
between type B (according to IEC 62423 and IEC 60947-2) and type B+ (according to
DIN VDE 0664-400 for Ian = 30 to 300 mA and for frequencies over 1 kHz).

The same conditions apply for type B+ as for type B, i.e. the tripping characteristics of type B
and type B+ are identical up to 1 kHz. With device type B+ however, the frequency range for
the detection of residual currents extends up to 20 kHz. Tripping takes place below 420 mA
within this frequency range to provide increased fire protection. With type B, the tripping
threshold increases above 1 kHz to prevent spurious tripping due to discharge currents,
particularly in conjunction with frequency converters.

I.ﬁ‘ /B

420 mA — ~ B+

1kHz 20 kHz
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Button for setting the response current Ian

The response current can be set in 8 steps, ranging from 0.03 A to 0.3 A for type B+ and
0.03 A to maximum 5 A for type B (for detailed information, see "Overview of selection
settings in conjunction with Ian"). Each response current has a dedicated setting range. The
corresponding response current is set as soon as the button is latched in the setting range.

If the white setting arrow is resting between two setting ranges, the residual current device is
automatically set to 0.03 A for safety reasons.

If the response current is set to 0.03 A, the delay time setting is deactivated and the breaker
is tripped instantaneously. in order to afford personal protection in the case of direct contact.

Note

In order to protect personnel, it is necessary to seal the transparent protective cover so that
the 30 mA setting range cannot be changed.

The factory setting for the response current is 0.03 A.

Button for setting the delay time At

The delay time on the RCD520B residual current device can be set in 10 steps, ranging from
0 (instantaneous) to a maximum value of 10000 ms.

Each delay time has a dedicated setting range. The corresponding delay time is set as soon
as the button is latched in the setting range.

If the white setting arrow is resting between two setting ranges, the residual current device
trips instantaneously in response to residual currents.

The factory setting for the delay time is 0 ms.
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Possible procedure for setting the response current and the delay time
1. Switch off the molded case circuit breaker.
2. Open the transparent protective cover over the setting buttons.

3. Adjust the setting values for response current and delay time on the residual current
device to the maximum value in each case.

4. Switch on the molded case circuit breaker.
The LED labeled "ACT" now lights up (RCD mode) on the residual current device or the
"ACT" LED flashes and the "MONITORING" LED lights up (monitoring mode); the
residual current device is ready.

5. Reduce the setting for the response current until the LED labeled "AL" lights up.
The residual current is now 30% higher than the response current setting.

6. By turning the setting button clockwise, set the next higher response current.
The LED "AL" goes out, the correct response current is now set.

7. Set the required delay time.

8. Close the transparent protective cover over the setting buttons.
The device is now fully parameterized.
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Selecting the operating mode

@ Selection switch for RCD / MONITORING mode
Two different operating modes can be selected using the selection switch on the RCD520B:
¢ RCD mode

INSULATIO
ON
TEST

/N

Uin =ty

Ui=snoy

LS9l MMLR

The device functions as a residual current device in RCD mode. When I|a > lan, the
residual current device trips the molded case circuit breaker by means of a plunger.
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438

Die <RESET> button on the residual current device releases, thus signaling that the
residual current device has tripped. At the same time, the trip alarm switch (TRIP-IND)
operates so that the tripped status can be transmitted to an indicator light in the panel
door, for example (see also Table "Scenario A" in chapter "Connecting terminals", section
"Status indicators").

The molded case circuit cannot be switched back on until the fault has been rectified and
the <RESET> button has been pressed.

The residual current device is set to RCD mode as supplied.

o MONITORING mode

In MONITORING mode, the device functions purely as a display unit. In this mode, the
"ACT" LED flashes and the "MONITORING" LED is lit.

If the residual current exceeds the response current set on the RCD520B, this does not
result in tripping of the molded case circuit breaker. The <RESET> button also remains in
the depressed position and is not released. The trip alarm switch (TRIP-IND) operates
however. As soon as the residual current falls below the threshold again, the trip alarm
switch resets immediately (see also table "Scenario C" in chapter "Connecting terminals”,
section "Status indicators").
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It is possible to switch between the two operating modes at all times, irrespective of whether

the RCD520B residual current device is operating in a running application. Proper
functioning of the selection switch is continuously monitored. In the event of a malfunction,
the device automatically switches to RCD mode internally, thereby excluding the possibility

of a safety-related risk.

Overview of selection settings in conjunction with lan:

Position of selection slide it : o :
: = f
switch RCD / MONITORING osition of setting button Position of setting button Comment
type B / B+ fault response current |,
mode
Residual current device
B 0.03"...5 operating as selected on the
device
Residual current device
B+ 0.03" ... 0.3 operating as selected on the
= = device
5 DRI 1, is automatically set to 300 mA
B+ 05...6 an ;
internally
Any position Position undefined luniS automfailcally aetio S0imA
internally
- s Type B / B+ is automatically set
Position undefined Any position to type B internally
Position undefined or selection - . Residual current device is
Any position Any position operating in RCD mode

slide switch defective

N Note: If 1an = 0.03 A, the circuit breaker trips instantaneously irrespective of the setting of At.

Note

Observe the operating instructions.
Functional testing must be performed before the residual current device is put into operation.
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Sealable protective covers of the residual current device

440

@ Contact hazard protective cover over main current paths and auxiliary contacts
@) Transparent protective cover over setting buttons

Transparent protective cover over setting buttons

In order to prevent unauthorized access to the settings for Ian, At, type B/B+ and
RCD/MONITORING mode, the transparent cover over the settings buttons can be optionally
sealed.

Note

In order to protect personnel, it is necessary to seal the transparent protective cover so that
the 30 mA setting range cannot be changed.

Contact hazard protective cover over main current paths and auxiliary contacts including
sealing option

After the residual current device RCD520B has been mounted on the 3VA11 molded case
circuit breaker, a contact hazard protective cover is installed over the main current paths to

protect against direct contact. This cover can be sealed optionally in order to block any
attempt to dismantle the residual current device from the molded case circuit breaker.
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Terminals

A number of auxiliary contacts which perform different functions are located underneath the
contact hazard protective cover:

SIEMENS

12NC

=
X

14NO

22NC

AaNI-di¥L

24NO

11C

D%,

Alarm switch
Floating auxiliary contacts for 2 different alarms are provided:
e TRIP-IND (TRIP INDICATOR)

A tripped signal can be output via this auxiliary switch, e.g. for connection to a warning
lamp. This trip alarm switch operates as soon as the residual current exceeds the set
response current, irrespective of whether the residual current device is in RCD or
MONITORING mode.

Since the relay for the tripped signal (TRIP-IND) is a bistable relay, the relay contact
states remain "stored" even in the event of a power outage. When the power supply

recovers, the indicated relay contact states are those which existed before the power
outage.
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e AL

Signaling switch for pre-alarm. This auxiliary switch operates as soon as the residual
current exceeds 30% of the operating current setting value. The relay for the pre-alarm
signal (AL) drops out again as soon as the residual current reaches or falls below the pre-
alarm threshold of 30%.

Since the relay for the pre-alarm signal (AL) is a monostable relay, the relay switches
back to the original state in the event of a power outage.

The standard auxiliary switches for pre-alarms and tripped signals have changeover contacts
and screw-type connections.

The terminal designations of the relevant contact, the maximum rated voltage and the
current carrying capacity are shown in the diagram below.

Max. 250 VAC /10 A

oL |
— max. 5 A

L\T—l L\T—l
(s A e | max. 10 A

Each relay contact has a maximum rated operational current of 5 A at 250 V AC (AC-13).
The common terminal (11C = Common) is designed such that the maximum permissible
current of 5 A can be applied to both relay contacts (TRIP-IND and AL) simultaneously.

Note

Cables for the following terminals must be routed separately from the main circuits. Their
maximum cable length is 300 m.
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Use of signaling switches in SELV and PELYV circuits:

Rated Rated impulse withstand Insulation Rated impulse withstand
: Overvoltage : - i : o
operational voltage U __between main of auxiliary voltage U__ between auxiliary
CEithOry 3 H imp ¥ 2 : 2 p . imp : 5 ?
voltage U, circuit and main circuit switches circuits and main circuit
480V AC CAT I 4 kV Double insulation B kV
480 V AC CAT IV 6 kV Basic insulation 6 kV
690V AC CAT Il 6 kV Basic insulation 6 kV

The signaling switches TRIP-IND and AL meet the requirements for safety isolation
(including double insulation between the auxiliary current paths and the main circuit).

Requirement:

1. Molded case circuit breakers equipped with a residual current device are operated with a
rated operational voltage of 480 VV AC.

2. The combination is installed at the distribution system level (overvoltage category Il
according to DIN EN-60947-1 Annex H).

If these two requirements are met, the signaling switches are suitable for SELV and PELV
circuits.
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Status indicators

The table below illustrates the behavior of pre-alarm and tripped signals on RCD520B
devices in response to various user actions and residual currents.

Scenario A: Residual current device is in RCD mode, infeed at the top

User action ND None None

Readiness for i =3 B it
operation :R%: :%‘* /Pli:

Pre-alarm AL |:| ;{qg D D D D D
Monitoring MONITORING Il [ O | | O O

Mechanical t

Tripped signal TRIP = —_ [] [] = —

Operating mode Monitoring
selection slide switch /RCD

Alarm switches

12NC — 12NC 12NC 128G 12NC 12NC 12NC

Pre-alarm AL 1c _{ ) ne—y | e _{ i e _{ i e =" 5 e _.J: 1c _)I:
NG NG — ZING — 22NC NG 22NC 2me

Tripped signal TRIP-IND 16— Sia he — ame  VE—p_ He—y ne—" Ho—" e —=—
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Scenario B: Residual current device is in RCD mode, infeed at the bottom

None None

= I T
Pre-alarm AL O ;qg ]

Monitoring MONITORING ] O O O m O O
Mechanical «

Tripped signal

Operating mode Monitoring
selection slide switch /RCD

pro-aam Tl e S 2 QR o o O R
228G 2ne 2nG 2N NG 280 2nG
Tripped signal TRIP-IND 16— Sia he — S (11 — e e —Cm 1c —J:m "°{zma e —-’:m
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Scenario C: Residual current device is in MONITORING mode, infeed at the top

Readiness for
operation

Pre-alarm AL | % = | \._ O 0O O
. % ¥ K
Monitoring MONITORING —f | \— ;;}K— ;{ - O O Z%Fi:_

Mechanical t

Tripped signal

Operating mode Monitoring
selection slide switch /RCD

Alarm switches

Pre-alarm AL 1e —{ :x e —..: :ﬁ e —..": m 1e —{ :m e _{ m e ._): :::
Tripped signal TRIPIIND  mc —{m e —4_ m "e {m 1e {:x ne—r_ ::g e —{x
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Scenario D: Residual current device is in MONITORING mode, infeed at the bottom

Readiness for
operation

Pre-alarm AL | —m— == O 0O O
71 ™
| | | | Al Al
Monitoring MONITORING 2@/&5 ;K— ;ﬁ: = 5&:3_ ‘_:K_
SN ] / /1 |

Mechanical t

Tripped signal

Operating mode Monitoring
selection slide switch /RCD

Pre-alarm AL 1e —{ :x e —..: :ﬁ e —..": m 1e —{ :m e _{ m e ._): :::
=N 2ME 2N 2HE NG 2N
Tripped signal TRIP-IND ~ wo—7 "0 ne—t e we—y o ne—t e He— o e —t
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Cabile installation

Cable ducts for bringing out cables are provided to the left and right on the residual current
device.

SIEMENS

@ Cable duct

Other labels on front panel

Approvals

The residual current device bears the CE mark. For an overview of all approvals, please
refer to Appendix.

For all queries relating to approvals, please contact Technical Support (Page 10).

Technical specifications

In<...A Specifies the highest permissible rated operational current of the mold-
ed case circuit breaker with which the residual current device may be
combined.

Ue~..V: Specifies the operating voltage range of the residual current device.

...Hz: Specifies the operating frequency range of the residual current device.

[&HW/WV\H :] Denotes the response behavior to residual currents.
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Installation

Installation

Regardless of the type of connection technology installed on the 3VA1 molded case circuit
breaker, the RCD520B residual current device is mounted on the load side (i.e. beneath the
thermal-magnetic trip unit) of the breaker:

1. Dismantle the loadside connection components of the molded case circuit breaker and
install the supplied connection components for the residual current device.

2. Insert the residual current device into the T slots of the molded case circuit breaker.

3. Push the residual current device backwards until its rear panel is flush with the rear panel
of the molded case circuit breaker.

4. Screw the molded case circuit breaker to the residual current device. Special connecting
screws are provided on the line side of the residual current device for this purpose.

5. Place a contact hazard protective cover over the circuit breaker/RCD assembly.

6. Reinstall the loadside connection components of the molded case circuit breaker at the
outgoing feeder end of the residual current device.

7. Attach the assembly to a mounting plate using the mounting screws.

Note

Since the outgoing feeder end of the residual current device has exactly the same
connection contours as the 3VA11 molded case circuit breaker, all connection accessories,
e.g. phase barrier, terminal cover, can also be mounted on the residual current device.
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Tripping
The molded case circuit breaker is tripped by means of a direct-acting tappet which engages
in the breaker mechanism from the residual current device.

Periodic self-test

In addition to manually checking the proper functioning of the residual current device by
pressing the test button, cyclic self-tests are performed inside the residual current device.

Checks are performed periodically, for example, to ensure that:
® the microcontroller is functioning properly
e the physical connection between the printed-circuit board and the maglatch is interrupted

e the current transformers and the detection electronics are functioning properly
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Function overview

The table below provides an overview of all the functions and data which are available in the
residual current device environment:

[44]
9 =
> m
@ -~
RCD520B = 50
= @ O
D@ T
Setting values o o S0
Response current I A o @
Delay time At ms a @ &
RCD/MONITORING mode s @ 7
Tripping characteristic type B / type B+ B @ #

Status, diagnostics and maintenance

Readiness for operation ACT B @
Pre-alarm AL & @ @
Monitoring mode MONITORING L] @
Trip TRIP S @ @
Residual current device fault " @
Connection to maglatch interrupted L @
Reset functionality L] =
Identification
Article No. kS @
Identification data of residual current device Production date 2 @
Serial number L @
Hardware version L @

@ Value can be read
#  Value can be edited
= Commands
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4.8.2.4

Loadside residual current device Advanced RCD820

The "Advanced" residual current devices of type RCD820 are available as an accessory for
3VA2 molded case circuit breakers.

Front view of Advanced RCD820

452

@@ OO OO0

®©

(19
G
@,
®
(15
(19)
@

Circuit breaker
Auxiliary contacts
Type designation

LED: ACTIVE, communication, pre-alarm
Tripped display

Knowledge Manager
Setting button for delay time

Rated insulation voltage and rated impulse
strength

Location and date of manufacture
Device type

@0@ 00 @006

®®

Product version
Article number

Maximum rated operational current, rated
operational voltage and frequency

Setting button for response current

Transparent protective cover over setting
buttons

Test button (test device)
Approval
Standard

RCD-to-ETU connecting cable

Contact hazard protective cover over main
current paths with sealing option
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Description of front panel view

Display elements

"Ready" signals, communication status and alarms

® "Ready" signal of the residual current device:
The LED labeled "ACT" @ stands for ACTIVE and lights up when the device is ready to
operate.

® Communication status:
The LED labeled "COM" @ stands for COMMUNICATION and indicates the
communication status of the residual current device.

® Pre-alarms:
The Advanced RCD820 has two LEDs labeled "AL1" (ALARM 1) ® and "AL2" (ALARM
2) ® which light up successively or simultaneously to promptly indicate potential
shutdown of the installation due to residual current.
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LED displays
LED
[ ACT oOff Residual current device is not in operation
- Residual current device is malfunctioning
- Residual current device is not functioning as a trip unit (no cable is connected
e - between the ETU and RCD)
BEZ SC1 [Flasalng - Residual current device is integrated into communication system only
Residual current device is not connected to a supply voltage
- Break in connecting cable between RCD and ETU
Al
?«\mi:_ ACT On Residual current device is operating normally.
!
Communication function of the residual current device is inoperative.
This can happen, for example, if
- a 3VA2 molded case circuit breaker is equipped with an ETU 5-series or 8-series,
] com of but not with a communication module.
- a 3VA2 molded case circuit breaker is equipped with an ETU 3-series, but the
ETU is not equipped with a communication interface.
- Residual current device is not functioning as a trip unit (no cable is connected
between the RCD and ETU)
e Fault in communication system of the residual current device.
{4~ COM Flashing  Possible causes:

L - Break in connecting cable between RCD and ETU

The communication system of the residual current device is active. Even when
the molded case circuit breaker is switched off, communication remains active on
~ condition that
’i L) On - the communication system is working properly,
- the ETU is connected to an external power supply through the COMO060
communication module.

A/
E{I;l’y\; ACT On
|
1 The residual current |, is higher than 30 % of the set response current
:Eji- ALl On (I,, value).
[ an
[0 A2 off
|
=[] ACT On
7N
! The residual current |, is higher than 60 % of the set response current
=[] AL1 On -
7T (1,, value).
|
~ -~
— AL2 O
,.t‘ | \N n
4~ ACT Flashing
E COM Flashing Possible causes:
e - The residual current device is defective.
LT . - The white setting arrow of the At setting button is resting between two
‘2] AL1  Flashing setting ranges.
A~ A2 Flashing
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Tripped display

If the residual current device is tripped by a residual current, a remote trip command or
actuation of the test button, the trip is signaled mechanically on the RCD, i.e. by a rotating
disk.

® @

SIEMENS SIEMENS

®  Residual current device is operating nor- ® Residual current device has tripped
mally and has not tripped

Note

In the case of infeed from below, an auxiliary switch must be connected by means of
auxiliary contacts CB-S to ensure correct functioning of the tripped display (for description,
see auxiliary contacts CB-S).
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Operator controls

456

Insulation tests

It is absolutely essential to isolate the evaluation electronics circuit while insulation tests are
in progress in order to protect the circuit against potential damage on the one hand and to
prevent detection of insulation faults due to the power pack on the other. This is done simply
by withdrawing (15 to 17 mm) the circuit breaker which is anchored in the enclosure.

Disconnection of the main conductor connections is thus unnecessary. On completion of the
tests, the circuit breaker must be pushed back into position before the residual current
device is commissioned.

Testing and resetting the residual current device

Testing

Depending on operating conditions, the test button on the front panel of the residual current
device should be pressed in order to function-test the device. The test button is labeled with
the letter "T". If the test button is pressed, the device is tested immediately irrespective of the
current delay time setting.

If the test button is pressed, a residual current is simulated on a test winding attached to the
summation current transformer. If the residual current device is functioning properly, it must
trip the molded case circuit breaker.

The test button must be held down for at least 2 seconds. The design of the test button
prevents unintentional actuation.

Note

The residual current device can be successfully tested only if it is connected to a voltage
equal to at least 85% of the minimum rated operational voltage.
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Resetting

The residual current device and the "tripped" display are reset by means of the handle of the
molded case circuit breaker, or the handle of the manual operator or by means of the motor
operator.

Parameterization of the residual current device

@ Setting button for response current lan
® Setting button for delay time At

Button for setting the response current Ian

The response current can be set in ten steps, ranging from 0.03 A to maximum 30 A. A
residual current of type A is detected within the 0.03 A to 10 A range. If the response current
is set to 30 A, the device detects only residual currents of type AC (i.e. purely sinusoidal
currents).

Each response current has a dedicated setting range. The corresponding response current
is set as soon as the button is latched in the setting range.

If the white setting arrow is resting between two setting ranges, the residual current device is
automatically set to 0.03 A for safety reasons.

If the response current is set to 0.03 A, the delay time setting is deactivated and the breaker
is tripped instantaneously. in order to afford personal protection in the case of direct contact.

Note

In order to protect personnel, it is necessary to seal the transparent protective cover so that
the 30 mA setting range cannot be changed.

The factory setting for the response current is 0.03 A.
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Button for setting the delay time At

The delay time can be set in ten steps, ranging from 0 (instantaneous) to a maximum value
of 10000 ms.

Each delay time has a dedicated setting range. The corresponding delay time is set as soon
as the button is latched in the setting range.

If the white setting arrow is resting between two setting ranges, the residual current device
trips instantaneously in response to residual currents.

The factory setting for the delay time is 0 ms.

Possible procedure for setting the response current and the delay time

1.
2.
3.

Switch off the molded case circuit breaker.
Open the transparent protective cover over the setting buttons.

Adjust the setting values for response current and delay time on the residual current
device to the maximum value in each case.

Switch on the molded case circuit breaker.
The LED labeled "ACT" on the residual current device now lights up, the residual current
device is ready.

Reduce the setting for the response current until the LED labeled "AL1" lights up.
The residual current is now 30% higher than the response current setting.

By turning the setting button clockwise, set the next higher response current.
The LED "AL1" goes out, the correct response current is now set.

7. Set the required delay time.

Close the transparent protective cover over the setting buttons.
The device is now fully parameterized.
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Sealable protective covers of the residual current device

Terminals

©) Contact hazard protective cover over main current paths and auxiliary contacts
® Transparent protective cover over setting buttons

Transparent protective cover over setting buttons

In order to prevent unauthorized access to the setting buttons for lan and At, the transparent
cover over the settings buttons can be optionally sealed.

Note

In order to protect personnel, it is necessary to seal the transparent protective cover so that
the 30 mA setting range cannot be changed.

Contact hazard protective cover over main current paths and auxiliary contacts including
sealing option

After the residual current device RCD820 has been mounted on the 3VA2 molded case
circuit breaker, a contact hazard protective cover is installed over the main current paths to
protect against direct contact. This cover can be sealed optionally in order to block any
attempt to dismantle the residual current device from the molded case circuit breaker.

Note

Cables for the following terminals must be routed separately from the main circuits. Their
maximum cable length is 300 m.

A number of auxiliary contacts which perform a broad range of functions are located
underneath the contact hazard protective cover.
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Alarm switch
Floating auxiliary contacts for 3 different alarms are provided:

e AL1
Signaling switch for pre-alarm threshold 1. This auxiliary switch operates as soon as the
residual current exceeds 30 % of the operating current setting value.

o AL2
Signaling switch for pre-alarm threshold 2. This auxiliary switch operates as soon as the
residual current exceeds 60 % of the operating current setting value.

e TRIP-IND (TRIP INDICATOR)
A tripped signal can be output via this auxiliary switch for connection to a warning lamp,
for example. The switch operates as soon as the residual current reaches or exceeds the
response current setting value and has therefore caused the residual current device to
trip.

Switches with changeover contacts and screw-type connections are used as standard as
auxiliary switches for pre-alarms and tripped signals.

The terminal designations of the relevant contact, the maximum rated voltage and the
current carrying capacity are shown in the diagram below.

Max. 250 V / 13.5 A
Attty T T e A
AL1 ! AL2 | TRIPIND |

I | |

I 1 I

I | |

I 1 I

| : |
12NC| 14NO| !22nC| 24NO| !32nc|  34nO| ! o1C

—
| max. 5 A

— —1 max. 10 A
= (| — max. 13.5 A

Each relay contact has a maximum rated operational current of 5 A at 230 V AC. Since the
terminals have a maximum current carrying capacity of 13.5 A, the current flow across the
common terminal (01C = Common) must be limited to 13.5 A when all three signaling
switches are used.

The relays for the pre-alarm signals (AL1 and AL2) drop out again as soon as the residual
current reaches or exceeds the relevant pre-alarm thresholds.
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The relay for the tripped signal (TRIP-IND) drops out again as soon as the residual current
device is reset again by means of the molded case circuit breaker handle, or the handle of
the manual or motor operator.

Since the relay for the tripped signal (TRIP-IND) is a bistable relay, the relay contact states
remain "stored" even in the event of a power outage. When the power supply recovers, the
indicated relay contact states are those which existed before the power outage.

Other auxiliary inputs

Two further auxiliary inputs in the form of screw terminals are also provided:

REMOTE-T

The residual current device can be remotely tripped via this auxiliary input for test purposes
("Remote test button"), for example.

To utilize this function, the customer must connect, for example, a pushbutton (NO contact)
to terminals 1Y1 and 1Y2 by means of a two-core, twisted cable which must not be more
than 300 m in length. The switching contact should have a minimum breaking capacity of 5 V
/ 1 mA. The residual current device trips if the pushbutton is actuated for at least 2 seconds.
The terminals 1Y1 and 1Y2 are galvanically isolated from the mains supply (functional extra
low voltage, FELV).

In special cases, such as cable installation outdoors, the amplitude of overvoltages (e.g.
overvoltages due to thunderstorms) between the conductor and ground must be limited to
2.5 kV by suitable routing of the cable or other protection measures.

Each residual current device requires a separate NO contact and cable for remote tripping. It
is not possible to use one cable and connect two or more residual current devices in parallel.

It is necessary to use an unshielded cable or a shielded, twisted-pair cable with a maximum
capacitance of 36 nF as well as a maximum resistance of 50 ohms (total length out and
back).

Max. 50 Ohm

REMOTE-T
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CB-S (Circuit Breaker Switch)

If the molded case circuit breaker / RCD820 assembly has an infeed from below (reverse
feed), it is absolutely essential to install an auxiliary switch (internal accessory, circuit
breaker with article number 3VA9988-0AA13) for interrogation of the circuit breaker status to
allow resetting of the tripped signal. In this case, the "normally closed contact", i.e. cable at
.1C and .2NC, of the changeover contact must be connected.

This switch is installed in the accessory compartment of the molded case circuit breaker. The
auxiliary switch is then connected to terminals 2Y1 and 2Y2 of the floating contact CB-S. It is
necessary to use an unshielded or shielded twisted-pair cable, no more than 1 m in length,
with a maximum capacitance of 36 nF as well as a maximum resistance of 50 ohms (total
length out and back).

Max. 50 Ohm

When the molded case circuit breaker is reset and then switched on again, the contacts .1C

and .2NC of the auxiliary switch are closed and the tripped display on the residual current
device is reset.

The auxiliary switch is not included in the scope of supply and must be ordered separately.
The method for connecting the auxiliary switch to auxiliary contact CB-S is described in the
Operating Instructions for the RCD820 residual current device.
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Status indicators

The table below illustrates the behavior of pre-alarm and tripped signals on RCD820 devices

in response to various user actions and residual currents.

None

= 1EHG —
="t 1m0 o T qano o Mo M T o  14H0 L 14NO
__gmNC NG NG ENC | NG —2NC | —TNC | —2NC
Pre-alarm 2 AL 2 e s MR== s e oic i NC=— oo TG oG —1 0 —7
. BN — 32MC — 32NC ane 2Ne e — B2NC NG
Tripped signal TRIP-IND o6 —7_ L o1c—g D0 016 —g se—f e Y — oic —1 oe—p e —

1 Infeed at top
2 |Infeed at bottom
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Cabile installation

Cable ducts for bringing out cables are provided to the left and right on the residual current
device.

@ Cable duct

Other labels on front panel

Approvals

The residual current device bears the CE mark. For an overview of all approvals, please
refer to Appendix (Page 647).

For all queries relating to approvals, please contact Technical Support (Page 10).

Technical specifications

In<..A Specifies the highest permissible rated operational current of the molded case
circuit breaker with which the residual current device may be combined.

Ue ~...V: Specifies the operating voltage range of the residual current device.
...Hz: Specifies the operating frequency range of the residual current device.
Denotes the response behavior to residual currents.
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Installation

Installation

Regardless of the type of connection technology installed on the 3VA2 molded case circuit
breaker, the RCD820 is mounted underneath the electronic trip unit of the circuit breaker.

1. Dismantle the loadside connection components of the molded case circuit breaker and
install the supplied connection components for the residual current device.

2. Insert the residual current device into the T slots of the molded case circuit breaker.

3. Push the residual current device backwards until its rear panel is flush with the rear panel
of the molded case circuit breaker.

4. Screw the molded case circuit breaker to the residual current device. Special connecting
screws are provided on the line side of the residual current device for this purpose.

o

Place a contact hazard protective cover over the circuit breaker/RCD assembly.

o

Reinstall the loadside connection components of the molded case circuit breaker at the
outgoing feeder end of the residual current device.

7. Attach the assembly to a mounting plate using the mounting screws.

Note

Since the outgoing feeder end of the residual current device has exactly the same
connection contours as the 3VA2 molded case circuit breaker, all connection accessories,
such as phase barriers and terminal covers, can also be mounted on the residual current
device.
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Installation of the RCD-ETU connecting cable

1. Remove the contact hazard protective cover.

2. Open the slide over the interface <X3 RCD>.
The slide is fitted as a protective guard (e.g. to protect the interface against soiling).

3. Insert one end of the connecting cable into the interface on the residual current device.
The interfaces and the connecting cable are labeled to ensure that the cable ends are
inserted in the right interfaces.

Note

Plug in or remove the RCD-ETU cable only when the residual current device is
deenergized.
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4. Insert the other end of the connecting cable into the interface <X3 RCD> on the ETU.

The RCD-to-ETU connecting cable is free of silicone and halogen and is electrically isolated
from the main circuits.

The connecting cable is included in the scope of supply.

Tripping
The residual current device utilizes the maglatch of the electronic trip unit (ETU) in order to
trip the molded case circuit breaker. It therefore needs to be connected to the ETU of the

molded case circuit breaker. This connection is made by means of the RCD-ETU connecting
cable.
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Use of the residual current device as a pure display unit

The RCDB820 residual current device can also operate as a pure display unit without a
tripping function, i.e. it detects and signals residual currents, but does not trip the molded
case circuit breaker or interrupt the circuit.

If the RCD820 device is to operate as a pure display unit, the connecting cable between the
residual current device and the ETU of the molded case circuit breaker can be omitted. With
the exception of its communications interface functionality, the residual current device can
perform all its normal functions (e.g. status signaling via LEDs or alarm switches) in "display
mode". Since there is no connection between the RCD and the ETU, the LED "ACT" flashes
continuously and the LED "COM" is not illuminated even if a 5-series or 8-series ETU is
installed.

SIEMENS

Communications interface

468

The RCD-ETU connecting cable not only carries the trip command, but also acts as the
communications interface between the residual current device and the 3VA communication
system.

Precondition for interface functionality:

® The 3VA2 molded case circuit breaker is equipped with a communication-capable,
electronic trip unit (ETU 5-series or 8-series).

® The molded case circuit breaker is linked to the communication system via a COM060
communication module.

If the residual current device is linked to the communication system, the link can be used not
only to interrogate the device for important status, diagnostic, maintenance and identification
data, but also to transmit commands.

The residual current device is normally supplied with power by the main current paths. When
the molded case circuit breaker is switched off, the power supply will be interrupted if the
feed is at the top. In order to maintain the link to the communication system when the power
supply from the main current paths is disconnected, the residual current device is supplied
with the necessary power by the COM060 communication module.
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The table below provides an overview of all the functions and data which are available in the
residual current device environment:

Q
L o
RCD820 B8 2
£l 8© S
ol © 8 o
. S| 25 2
Setting values ol 5 o =
Response current I A u @ &
Delay time At ms L] @ &
Status, diagnostics and maintenance
Ready signal ACT L @
Communications interface COM L] @
Pre-alarm 1 AL1 u @ @ @ @
Pre-alarm 2 AL2 = @ @ @ @
Trip TRIP = @ @ @
Residual current device fault L] @ @ @
Connection to maglatch interrupted L] @ @ @
Reset functions u =" =2 =9
Identification
Order No. = @ @ @
Ider]tlﬂcatmn data of residual current Production date i s P -
device
Serial number L] @ @ @
Hardware version L @ @ @

@ Value can be read
#  Value can be edited
= Commands

R Reset by means of the molded case circuit breaker handle, or the handle of the manual or

motor operator
2) Reset in combination with motor operators
3) On request
48.25 Special operating modes of residual current devices

Residual current devices also function in 1 and 2-phase operation. They are unrestricted in
functionality, including the test circuit, if at least 2 conductors are connected (2-pole
operation).

The phases can be selected freely.
Please note the following:
1. Adhere to the permissible rated operational voltage.

2. If a connection to the N pole (N) is made in a 4-pole MCCB-RCD assembly, the current
setting of the N pole determines the maximum current carrying capacity of the circuit.
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If the N pole is protected, the 100% setting (protection) is recommended with the
corresponding cable cross-section in the N pole. According to IEC 60947, the neutral
conductor must be connected to the designated terminal in the case of a 4-pole breaker.
Connecting a line conductor to the switching pole labeled N is not permitted.

3. The same conditions apply in 1 or 2-phase operation as in 3-phase operation with respect
to the parameter settings of the residual current device (lan or At) or the trip unit of the
molded case circuit breaker (e.g. Ir, li).

Connection of residual current device for 1-phase operation

The following 3 and 4-pole molded case circuit breakers equipped with a residual current
device can be operated in a single phase (L to N) with 2-pole switching:

® | oadside residual current devices for 3VA1: RCD320 and RCD520
Permissible rated operational voltage: 100 — 277 VAC 50/60 Hz

® |oadside residual current devices for 3VA2: RCD820
Permissible rated operational voltage: 100 — 400 VAC 50/60 Hz

Wiring example for 1-phase operation, 2-pole switching (3 and 4-pole molded case circuit

breakers)
L1 N N L1
® S LB - S ® TN 1. .58 S
3VA | I 1 { J{ I I 3VA
A IR
VY [ | | | [ | | |
B> B> B> [ |>l> | |1> | |1> >
‘l'z‘L4 J)s ) N 12 4 e
| RCD.20 | RCD.20 !
mT® | ®]
' 3 7 ‘36 i > ’3 Oy 6 !
Load Load
@ 3-pole
@ 4-pole
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Connection of residual current device for 2-phase operation

The following 3 and 4-pole molded case circuit breakers equipped with a residual current
device can be operated in two phases (L to L) with 2-pole switching:

® |oadside residual current devices for 3VA1: RCD320 and RCD520
Permissible rated operational voltage: 127 — 480 VAC 50/60 Hz

e Side mounted residual current devices for 3VA1: RCD310 and RCD510
Permissible rated operational voltage: 127 — 480 VAC 50/60 Hz

® | oadside residual current devices for 3VA2: RCD820

Permissible rated operational voltage: 127 — 690 VAC 50/60 Hz

Wiring example for 2-phase operation, 2-pole switching (3 and 4-pole molded case circuit

breakers)
L1 L2 L1 L2
). L - N L la 5
I 3VA : )
RCD.10 X l x
T £ % |
W B
ARSI \ \ |
BT & TEF | e T & T 1 i
P> | P> | P> | P> .[ P> | P> | P> | P> |
O -
RCD.20 |
— ) C {0 [El (4
R R
Load Load

3VA molded case circuit breakers with IEC certificate

Manual, 03/2019, ASE03603177010-03

471



Accessories

4.8 Residual current devices

4.8.2.6

RCD type A

Technical specifications

Residual current devices

General information
Standards and specifications

Pollution degree

Ambient temperature during

operation
storage

IEC 60947-2 Annex B
1]
-25... +70
=25 ... +80

RCD820

Overvoltage category to IEC
60497-1
Annex H

Number of poles

Design

Mounting position

Possibility of sealing settings

DIN rail mounting

Main conducting paths

Auxiliary conducting paths

3-pole
4-pole

Conductor cross secﬁons of main terminals

of residual current device

Recommended tightening torque

Degree of protection

Weight

Dimensions

472

Device front panel
3-pole

4-pole

3-pole WxH=xD
4-pole WxHxD

mm?

kg

kg

VAN

]
Side (L shape)

0.97

131.8 x 187 x 70

3VA11/3VA12

u
| |
Side (L shape)

| |
(up to 160 A)

3VA11: 0.81
IVAIZ: 111

3VA11: 0.96
3VA12: 1.46
VA1
106.4 x 187 x 70
3VA12:
135x228 x 70

VA1
131.8 x 18T x 70
AVA12:
170x 228 x 70

VA VA1 3VAI12
Category IV
Category lll
|}
| | |
Loadside Loadside
as for 3VA circuit breaker
| | |
as for 3VA circuit breaker
as for 3VA circuit breaker
1P 40
_ IVA11: 075
vVa12: 112
3VA11: 0.89
i 3VAL2: 1.34
VA1
- 76.2x 100 x 70
3vAI2:
105x 115x 70
3VAI1L:
101.6 x 100 x 70
101.6 x 100 x 70 WA12:

140x 115 x 70

3VA20 / 3VA21 |
3VA22/ 3VA23 |
Sp2s

]
]
Loadside

3VA20/21/22: 1.32
3VA23/24: 281

3VA20/21/22; 1.62
3VA23/24: 371
3va20/21/22:
105x 115 x 86
3VA23/24:
138 x 150 x 110

3VA20/21/22:
1396 x115x 86
3VA23/24:
184 x 150 x 110
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Residual current devices

2)
3)
4)

Electrical RCD310 RCD510 RCD320 RCD520 RCD8&20
Rated operational current K A up to 160 up to 250 up to 160 up to 250 up to 630
Rated operational frequency f Hz 50/60 50/60 50/60 50/60 50/60
s Type A (=] & L] -
Ty (pulse current sensitive) - -
Rated operational 3AC U, VAC 127-480 127-480 127-480 127-480 127-690
voltage 1AC U, VAC 100-277 100-277 100-400
003/005/01/ 003/005/01/ 0.03/0.05/0.1/ 003/005/0.1/ 0.03/005/0.1/03/
Rated response current lin A 03/05/100/ 03/05/1.00/ 0.3/05/1.00/ 0.3/05/1.00/ 0.5/1.00/3.00/
3.00/5.00 3.00/5.00 3.00/5.00 3.00/5.00 5.00/10.00 f 30.00
Instantaneous Ir 1eous / Instar {
i /0.06/0.15/ 0.06/0.15 0.06/0.15/0.3/
Beyime At s Instantaneous - 5505/4.00¢  MSIEMANSOUS 540057100/  0.5/1.00/2.00/
2.00/3.00 2.00/3.00 3.00/5.00/10.00
Residual current frequency measurement range f Hz 50/60 50/60 50/60 50/60 50/60
Operating range of test device (Test function) U, VAC 108 ... 480 108 ... 480 108 ... 480" 108 ... 480" 108 ... 690
: y - in 1- and 3-phase  in 1- and 3-phase in 1- and 3-phase
Suitable for use in 3-phase systems in 3-phase systems systems systems systems
Rated isolation voltage u V AC 500 500 500 500 800
Rated impulse withstand voltage U kv 6 6 6 6 8
Self-supply = ] L] =] =
on the device Test key | | n L n n
Test Electrically via a
i changeover contacts
functions Remote tripping : 9 e
Via communication ]
interface
on the device ] ] | ] l21
Reset Electrically via ®
funciions: Remotely changeover contacts 3
Via communication ]
interface El
mech. ln_d[calor for ™ = - - =
tripped signals
LED - ACTIVE |} ] ] u ]
LED - COM
th : {communication | |
on the device interface) @
LED - Pre-alarm
" u ] ] ] ]
Visual signal 1 (from 30% 1)
displays LED - Pre-alarm o
signal 2 (from 60% I,))
Tripped signal L ] n ] ] ]
Electrical Pre-alarm signal 1 &
(changeover (from 30% 1)
contacts) :
Pre-alarm signal 2 -
(from 60% 1)
Communication A
Infeed from top/bottom | | u L | | | |
Vibration and shock resistance |EC 60068-2-6 / IEC 60068-2-27 / IEC 60068-2-47

85 V AC minimum voltage (with phase to neutral conductor) for operation of the test function
Reset by means of the circuit breaker handle

Via MO or SEO

Requirement: The 3VA2 molded case circuit breaker is equipped with an ETU 5-series or 8-series
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Auxiliary switches and alarm switches on residual
ent device

General information

Standards and specifications IEC 60947-5
Mechanical
e e | IADELS 1%05..15 1x05..15 1%05..15 1x05..15
2x05..075 2x05..0.75 2%05...0.75 2%05..0.75 2x05...075
1%05...15 1%x05..15 1%x05..15 1%05...15 1%05..15
Standed MM 3%05..075 2x05..075 2%05...0.75 2%05...0.75 2x05...0.75
Conductor cross sections
Er d | 1%X05..45 1x05..15 1x05..15 1x05..15 1x05..15
Y 2x05..0.75 2x05...075 2x05..0.75 2x05..075 2x05...075
1x05...15 1x05...15 1x05...15 1x05...15 1x05...15
Finely: siranded with end slosve. - 2x05 2x05 2x05 2x05 2x05
Recommended tightening torque Nm 05...06 05..06 05..06 05..06 05...06

Electrical

Conventional free-air thermal current =1, A 10 10 10 10 5
24V I A 10 10 10 10 5
48V I, A 10 10 10 10 5
AC-12 110V k A 10 10 10 10 5
125V I, A 10 10 10 10 5
230V | A 10 10 10 10 5
Rated operational current i
250 v I A 10 10 10 10 5
24V I, A 4 4 4 4 4
30V I A 4 4 4 4 4
DC-12 -
125V I A 0.4 0.4 0.4 0.4 0.5
250 v I, A 0.2 0.2 0.2 0.2 0.2
Short-circuit protection: max. fuse, quick-response A aGlgL 10 10 10 10 5
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RCD type B

Residual current devices

4.8 Residual current devices

General description
Standards and specifications
Pollution degree

rati °c
Ambient temperature during AN

|IEC 60947-2 Annex B, DIN VDE 0664-400
n
=25 ... +70
-40 ... +80

storage °C
Sizes
U, <480 VAC for TN/TT system
690 VAC = Ue > 480 VAC for TN/TT system
Overvoltage category Main circuits i
according to |IEC 60497-1 U, < 480 VAC for IT system
Annex H 690 VAC = Ue > 480 VAC for TN/TT system
Auxiliary circuits
3-pole
Number of poles
4-pole
Design

Sealable settings possible
DIN rail mounting
Conductor cross-sections of main connecting terminals

of residual current device mm
Recommended tightening torque Nm
Degree nf protection Device front
3-pal
Weight P ko
4-pole kg
. 3-pole WxHxD mm
Dimensions
4-pole WxHxD mm
N The 3-pole version of RCD520B is installed in a 4-pole enclosure

3VA molded case circuit breakers with IEC certificate
Manual, 03/2019, ASE03603177010-03

3VA11

Category IV
Category Il

Category Il
Category Ii
Category IV
T
|
bottom
Same as 3VA molded case circuit breakers
|

Same as 3VA molded case circuit breakers

Same as 3VA molded case circuit breakers
IP 40
0.63
0.71
101.6 x 100 x 70
101.6 x 100 x 70
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Residual current devices

Electrica RCD520B
Flated_ operaljona_l current I!‘ A Upto1 60
Rated operational frequsncy_r f Hz 50/60
Type B ]
Sensitivity .
Type B+ n
Type B L-L 1453 VAC 127 ... 690
L LN 100 ... 400
Rated operational voltage
L-L U, VAC 50 ... 690
Type B+
L-N 85 ... 400
Type B by, A 0.03/0.05/0.1/0.3/0.5/1.00/3.00/5.00
Rated response current
Type B+ ki A 0.03/0.05/01/03
Delay time A 5i instantaneous 0.08/0.15/0.3/0.5/1.00/2.00/3.00/5.00/ 10.00
Measuring range of residual current frequency Type B/ Type B+ f kHz 0..100
A L-L U VAC 108
_ e LN U VAC 85
Operating range of test function
L-L U, VAC 50
Type B+
L-N u, VAC B5
Suitable for use in 1-phase and 3-phase systems
_R_a;ad_ insul§lion v_olt_ags_ : ] U_, A AG 800
Rated impulse withstand voltage U.,_P kV 6
Self-powered
On the device Test key
Test functionality Electrical via changeover conlacts
Remote tripping i
Via communication link
On the device L]
Resel functionality Electrical via changeover contacts
Remotely : —
Via communication link
Mech. indicator for tripped signals u
LED ACTIVE |
On the device LED COM (communication link})
LED PRE-ALARM (from 30% 1 ) |
Optical indicators LED MONITORING L
Tripped signal |
Electrical
(changeover contacts) Pre-alarm 1 (from 30% |} |
Pre-alar 2 (om S0% 1,,)
Communication
Incoming supply from top/bottom | |
Vibration resi and shock resi e |EC 60068-2-6 / IEC80068-2-27 / IEC600068-2-47
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Auxiliary and alarm switches on residual current device

4.8 Residual current devices

General description

Standards and specifications

Solid

< Stranded
Conductor cross-sections

Finely stranded

Finely stranded with ferrule

Recommended tightening torque

Electrical

Rated impulse withstand voltage
Conventional free-air thermal current
Rated operational voltage

AC-12

AC-15
Rated operational current

DC-12

DC-13

Short-circuit protection: Max. fuse, quick-response

24V
48V
110V
125V
230V
250 v
24V
48V
110V
125V
230V
250V
24V
48 V
125V
250V
24V
48 V
125V
250V

3VA molded case circuit breakers with IEC certificate
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(]
3

[ =4

RCDS520B
IEC 60947-5
ot 2x08.10
s 1x05..15
2x0.5..075
e 2%05 075
mm?* 1%05...1.0
Nm 05...06
kV 4
A 5
250
A 5
A 5
A 5
A 5
A 5
A 5
A 1
A 1
A 1
A 1
A 1
A 1
A 4
A 4
A 0.2
A 01
A 1
A On request
A On request
A On request
A gGigL 5
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4.8 Residual current devices

4.8.3

478

Modular residual current device

Thanks to their design, the modular residual current devices (MRCD) type A 5SV8101-6KK
and type B (5SV8101-4KK, 5SV8111-4KK / 0 to 2000 Hz) are compatible with all molded

case circuit breaker designs and can therefore be combined with 3VA1 molded case circuit
breakers/switch disconnectors and with molded case circuit breakers from the 3VA2 range.

The MRCD is installed on a DIN rail (35 mm) as close as possible to the molded case circuit
breaker/switch disconnector.

Operating principle

The MRCD is connected to a summation current transformer through which all live
conductors (including neutral conductor where applicable) must be routed. The residual
current is detected in the summation current transformer and transferred to the MRCD. If this
current exceeds the limit value for the set rated residual current lan, the residual current
device trips the molded case circuit breaker/switch disconnector by means of a shunt trip or
undervoltage release.

Circuit breaker

Overvoltage/
undervoltage
release
DIN rail MRCD Summation current
transformer

3VA molded case circuit breakers with IEC certificate
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4.8 Residual current devices

Front view

Sl

MRCD type A MRCS type B (0 ... 2000 Hz)

Parameterization of the MRCD

For a description of MRCD parameterization procedures and other operating options, please
refer to the operating instructions for the unit.

Summation current transformer

3VA molded case circuit breakers with IEC certificate
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4.8 Residual current devices

480

Suitable summation current transformers

Depending on the rated operational current or maximum current of the circuit to be
monitored, the following summation current transformers can be used:

MRCD type A:
5SV8702-0KK 80 A 480 A
58V8703-0KK 200 A 1200 A
58V8704-0KK 250 A 1500 A
58V8705-0KK 500 A 3000 A
5SV8706-0KK 600 A 3600 A

MRCD type B (5SV8101-4KK, 58V8111-4KK /0 ... 2000 Hz):

55Vv8701-2KK

80 A 500 A
58V8701-2KP
58V8702-2KK

160 A 1000 A
58V8702-2KP
5SV8703-2KK 330A 2000 A
58V8704-2KK 630 A 3800 A

3VA molded case circuit breakers with IEC certificate
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4.8 Residual current devices

Alignment of conductors in the summation current transformer

In order to prevent measurement errors or spurious tripping, it is absolutely essential to
ensure that the conductors are properly aligned or arranged in the summation current
transformer.

Note

With MRCD type A, the summation current transformer used for the application must have
an inside diameter which is at least 1.5 times larger than the outside diameter of the
conductors which pass through it. With MRCD type B, the inside diameter must be at least 2
times larger.

If the combination MRCD, summation current transformer, trip unit and molded case circuit
breaker/switch disconnector is to be installed, the minimum clearances must be observed.
For more information, refer to the operating instructions.

3VA molded case circuit breakers with IEC certificate
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4.8 Residual current devices

Combinations of molded case circuit breaker, MRCD and shunt trip/undervoltage release

Modular residual current devices, molded case circuit breakers, and shunt trips or
undervoltage releases UVR can be combined as indicated in the tables below:

MRCD type A:

o . Voltage
Molded case circuit breaker Shunt trip
V AC 50/60 Hz vV DC

VAN Hg 160 2; 3VA9988-0BL30 24 12....30
3VA12 (160 ... 250 A)
3VA20 (25 ... 100 A)
3VA21 (25 ... 160 A)
3VA22 (160 ... 250 A)

3VA23 (250 ... 400 A) 3VA9988-0BL33 208 ... 277 220 ... 250
3VA24 (400 ... 630 A)

Voltage
Molded case circuit breaker| Undervoltage release (UVR) : g
V AC 50/60 Hz VvV DC

3VA9988-0BL32 110... 127 05 2T

3VA10 (16 ... 100 A) 3VAS908-0BB11 - 24
3VA11 (16 ... 160 A) 3VA9908-0BB20 24 =
3VA20 (25 ... 100 A)

3VA21 (25 ... 160 A) 3VA9908-0BB24 120 ... 127 -
3VA22 (160 ... 250 A) 3VA9908-0BB25 208 ... 230 -
3VA12 (160 ... 250 A) 3VA9908-0BB11 - 24
3VA23 (250 ... 400 A) 3VA9908-0BB20 24 -
SiAde (ab0 =850 5) 3VA9908-0BB24 120 ... 127 -

3VA molded case circuit breakers with IEC certificate
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MRCS type B:

Molded case circuit breaker

3VA10 (16 ... 100 A)

3VA11 (16 ... 160 A) 3VA9988-0BL30
3VA20 (25 ... 100 A)

3VA21 (25 ... 160 A) 3VAQ988-0BL32
3VA22 (160 ... 250 A)

SVAZ23 (250 ... 400 A) 3VA9988-0BL33

3VA24 (400 ... 630 A)

Molded case circuit breaker| Undervoltage release (UVR)

3VA10 (16 ... 100 A)
VA1 (16 .. 160 A) 3VA9908-0BB11

3VA20 (25 ... 100 A)
3VA21 (25 ... 160 A)
3VA22 (160 ... 250 A)
3VA23 (250 ... 400 A)
3VA24 (400 ... 630 A)

3VA9908-0BB24 "

3VA9908-0BB25

4.8 Residual current devices

Voltage
50/60 Hz V AC VvV DC
24 1230
110 ... 127 110 ... 127
208 ... 277 220 ... 250
Voltage
V AC 50/60 Hz vV DC
= 24
120 ... 127 -
208 ... 230 -

0 Cannot be combined with 3VA23 and 3VA24 molded case circuit breakers

3VA molded case circuit breakers with IEC certificate
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4.9 Communication and system integration

4.9 Communication and system integration

491 System description

Communication-capable 3VA molded case circuit breakers are presented in this chapter.
You will find out about the components that 3VA molded case circuit breakers require in
order to communicate, how these components are interconnected and what properties they
have.

The advantages of optimum integration of 3VA molded case circuit breakers into a software
or communication system are as follows:

® Acquisition of breaker status

® Remote control

® Remote parameterization

® Monitoring of capacity utilization

® Acquisition of consumption and performance data

® | ocal signaling via the EFB300 external function box

® | ocal visualization of 3VA molded case circuit breakers

A 3VA molded case circuit breaker can utilize all these functions only if a

COMO060 communication module is installed in the 3VA breaker and connected to a
COMB8O00 breaker data server for up to eight 3VA molded case circuit breakers, or a COM100
breaker data server for one breaker.

You can find detailed information on the communication module and breaker data server and
the communication link of the molded case circuit breaker in the 3VA Communication
System Manual.

49.2 Communication system of the 3VA molded case circuit breaker

The following components combine with the 3VA molded case circuit breaker to create a
communication system:

® Electronic trip unit (ETU)

e COMB800 / COM100 breaker data server

e Optional expansion modules for three other communication networks
e COMO060 communication module

® Draw-out unit with communication link

® Synchronizable motor operator SEO520

® EFB300 external function box (EFB)

e DSP800 display

e Commissioning and service software: powerconfig

3VA molded case circuit breakers with IEC certificate
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4.9 Communication and system integration

The diagram below presents the components which render a 3VA molded case circuit
breaker capable of communication.

Communication system architecture for 3VA

Clm]

powerconfig . DSP800

SIMATIC S7 powermanager optional ;
(optional) bp ) g (optional)

@ Ethernet with Modbus TCP

COMm800/
~ | COM100
- (required)

PROFINET/Switched Ethernet

PROFIBUS DP E E

TKM PAC expansion modules E

RS485/Modbus RTU
(optional)

m3VA-ine |

T-Connector [ Draw-out
unit
— | (optional)
3VA —Tlu COMO060
‘I & (required)
ETU 5-series

ETU 8-series

EFB300
(optional)

The central components of communication-capable 3VA molded case circuit breakers are
the ETUs 5-series or 8-series.

You can find additional information in the 3VA Communication System Manual. There the
components are regarded only as suppliers of information or receivers of commands.
Typical communication partners are:

e SIMATIC S7
® powermanager

While reference is frequently made to these systems, they are not an integral part of the 3VA
communication system.

3VA molded case circuit breakers with IEC certificate
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4.9 Communication and system integration

49.3 COMB800 / COM100 breaker data server

The COMB800/COM100 breaker data servers can be used to integrate communication-
capable 3VA molded case circuit breakers with ETUs 5-series and 8-series into
communication networks of various types.

e The COMBS8OO0 breaker data server supports a maximum of eight 3VA molded case circuit
breakers

® The COM100 breaker data server supports one 3VA molded case circuit breaker

3VA molded case circuit breakers can be connected to higher-level communication networks
by the following methods:

® Direct Ethernet connection to Modbus TCP

e 7KM PAC PROFIBUS DP expansion module to PROFIBUS DPV1/V2

e 7KM PAC Switched Ethernet PROFINET expansion module to PROFINET IO and
PROFlenergy, as well as Modbus TCP

e 7KM PAC RS 485 expansion module for Modbus RTU

3VA molded case circuit breakers are typically linked to the power monitoring software
powermanager or the automation concept TIA (Totally Integrated Automation) via a
communication network.

3VA molded case circuit breakers can also be connected to the commissioning and service
software powerconfig.

The 3VA molded case circuit breakers can also be linked to many non-Siemens systems
through such communication networks.

Furthermore, local visualization on the DSP800 display can be implemented with the
COMB8B00/COM100 breaker data server.

Example: Configuration of the COM800/COM100 breaker data server with a 3VA-line of
three 3VA molded case circuit breakers and with connection to the power monitoring
software powermanager (left), to the DSP800 (center) and to the commissioning and service
software powerconfig (right).

—

powermanager DSP800 powerconfig
@

:
(@)

\ Ethernet with Modbus TCP

COMm800 com8o00 CcOoM100
e
@ 3VA-line O 3VA-line
|E max 8 “ ﬁ ” | max 8 ” [I
[+] mtJ 'u_mu' _B_‘gﬁ‘ MCCB 1_mb' (4] IB(}_ 'O_E§' MCCB 'O_EQ'
3VA 3VA 3VA 3VA 3VA 3VA 3VA
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4.9 Communication and system infegration

To establish a communication link, the COM800 or COM100 breaker data server is
connected via the 3VA-line to the COM060 communication module of the relevant circuit
breaker.

Effierist EPROFINET

B PROFIBUS DP

B Modbus RTU

COMB00 / 51— —Q)
COM100 J
\

O 3VA-line
" y y @
= = =
Cbd .. LI B comoso
s N
3VA 3VA 3VA 'l max 8

@ PAC expansion modules
@ T-connector

From a 24 V DC supply, the COM800/COM100 breaker data server supplies power to all the
connected 3VA molded case circuit breakers and the following components:

e COMO060 communication module

® ETUs 5-series and 8-series

e Position signaling switch for draw-out socket

e 7KM PAC PROFIBUS DP expansion module

e 7KM PAC Switched Ethernet PROFINET expansion module
e 7KM PAC RS 485 expansion module

4.9.3.1 Area of application

The COM800/COM100 breaker data server can be used to link 3VA molded case circuit
breakers to:

® Power monitoring software powermanager

® [ndustrial automation systems

e Building automation systems

® Parameterization and breaker condition evaluation via communication link
e Maintenance systems

® MindSphere

3VA molded case circuit breakers with IEC certificate
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4.9.3.2 Features

Working in conjunction with the connected 3VA molded case circuit breakers with ETUs 5-
series and 8-series, the COM800/COM100 breaker data server supplies the following
information about the power distribution system:

e Condition of the 3VA molded case circuit breaker

® Tripping history with time stamp, cause of trip and number of trip events for breakers with
ETUs 5-series and 8-series

e Minimum and maximum values of measured variables

® Limit-value monitoring for measured variables in the 3VA molded case circuit breakers
® |oad curves with power demands, e.g. 15-minute demands

® Energy values such as active energy (kWh) and reactive energy (kvarh)

e Power supply to connected 3VA molded case circuit breakers

® Three simultaneous communication connections via the integrated Ethernet interface
(e.g- DSP800, powermanager and, temporarily, powerconfig)

4.9.4 Communication with ETUs

Electronic trip units allow detailed setting of protection parameters from a central location.
They record measured variables and maintenance information in order to support power and
installation monitoring.

The electronic trip units (ETUs) provide the following protection functions:
® Overload protection L ("L" = Long time)

® Short-time delayed short-circuit release S ("S" = Short time) for time-selective response in
case of a short-circuit

® |nstantaneous short-circuit release | ("I" = Instantaneous)
® Protection of the neutral conductor against overload and short-circuit ("N" = neutral)

® Protection against residual currents to ground G ("G" = Ground fault)

4941 Area of application

Communication-capable ETUs are deployed for any application which requires the following
functions:

e Diverse protection functions

® Finer setting options for protection functions
® Metering functions

® For 50 and 60 Hz networks (45 to 65 Hz)

® The communication option provides a wide range of information about the status of the
molded case circuit breaker, as well as the actual measured values.

3VA molded case circuit breakers with IEC certificate
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4.9.5 DSP800 display

The DSP800 display is designed for mounting in the panel door and can be optionally
connected to the Ethernet (Modbus TCP) interface integrated in the COM800 / COM100
breaker data server. The DSP800 display shows the data of the breaker data server and
thus the data of up to eight connected 3VA molded case circuit breakers.

The start page of the DSP800 displays the status and maximum current of all 3VAs. All the
detailed information about individual molded case circuit breakers can be selected via the
efficiently structured menu. This includes

® NMeasured values of ETU 5-series and 8-series

ETU setting parameters
e Status
® Diagnostics

With firmware version 2.07, up to three 3WL10 / 3VA27 circuit breakers can also be shown
on the DSP800 display. It must be noted that a maximum of 8 breakers can be displayed.

Templates for 1, 2, 4 and 8 breakers are available as default screens. These can either be
selected and arranged automatically or they can be manually assigned. In addition, the
measured values to be displayed can be selected in the overview.

DSP800

3VA molded case circuit breakers with IEC certificate
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49.6 Commissioning and testing of electronic trip units using powerconfig

powerconfig

powerconfig performs the following functions for 3VA molded case circuit breakers:
e Parameterization of 3VA ETUs and other 3VA components

® Testing of 3VA

e Commissioning of 3VA

e Statistical analysis of 3VA

® Readout of measured variables such as energy, current, voltage and power from 3VA
molded case circuit breakers

o Readout of minimum and maximum values from 3VA molded case circuit breakers
e Diagnostics of 3VA

The PC on which powerconfig is installed is connected to the 3VA molded case circuit
breaker by means of the COM800 / COM100 breaker data server (optionally with modules)
or the TD500 test device.

The TD500 test device is required in order to perform function tests. You can find more
detailed information on the TD500 test device in chapter TD500 test device (Page 513).

3VA molded case circuit breakers with IEC certificate
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3VA molded case circuit breakers and, in some cases, other devices supported by
powerconfig are combined in powerconfig to form a project if they are related to one another
from a technical, organizational or some other perspective.

B Fertigung Rohbau* - powerconfig E|@]®

Project Edit Device Views Options Windows Help
A M EaE vl R e
I Library 1 X | Project 8 B X | Maschine 6 + MCEB_Hauptantrieb_MAdlm
-~ Folder luss Fertigung Rohbau ——
-1 Measuring Devices i--[l] ACB_Haupteinspeisung a | & =S EE i |@| A, “a - =
- pacaioo [ PAC4200_Haupteinspeisung Bl General e
i-f] pacazo0 =@ Maschine 6 Name MCCB_Hauptantrieh_MAS =
[ pacano o [CC HalptaniEbAE ] | Devie Type
.| Air Circuit Breakers i ‘o MCCB_Pumpe_Ma6 Description Ir 100%
L =) Prifgerat Rohbau El Configuration
[ Molded Case Circuit Bre... | i [B Maschine 5 Molded Case Circukt Breaker Frame 250 A -
ETU ETLIBED
i W anz Rated Current I, (&) 250
- - Molded Case Circuit Breaker Poles 4
ol '_ | Communication Devices EFB300 Available
- COM800 Draw-out Frame Available
o " | Test Devices Gateway Hierarchy n R x Communication Module COMODED =
L) ToDSOD Bl Communication
[l ACB_Haupteinspeisung Device Interface COMDED
[ PAC4200_Haupteinspeisung PC Interface Yia COMB00
=@ Maschine 6 COME00 Maschine 6
- i@/ MCCB_Hauptantrieb_MA6 Breaker Address 1
E 5.9! MCCB_Pumpe_M&6 B Device Information
:;_oa Prifgerat Rohbau Plant _Identiﬁe;t Fert_Rohbau_mMaé_2
L. B Maschine 5 Location Identifier LY_A15
Installation Date 23.09.2013
Comment Installation
Signature e
18M data molded case circuit break
1&M data COMOE0
[E] Protective Functions -

Electronic trip units (ETU), the EFB300 external function box and the communication
structure can be commissioned easily by means of the powerconfig software. On completion
of the commissioning process, the ETU settings can be stored as a project on the PC and
printed out.

powerconfig can also be used to perform ETU trip tests. A test report is generated
automatically and stored in the project every time a test is carried out.
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powerconfig supports a variety of different device communication links depending on the
SENTRON device used:

e USB

® Ethernet (Modbus TCP)
e PROFINET

e PROFIBUS

e MODBUS RTU

3VA

v

ETU 3-series ETU 5-series
ETU 8-series
COMO060

TD500 COM800

7KM PAC
Modbus RTU

UsSB 2.0 Ethernet

7KM PAC
Switched Ethernet

The possible means of connection of the COM800 / COM100 breaker data server are

described in detail in the 3VA Communication system manual (see Reference documents
(Page 10)).
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With 3VA molded case circuit breakers and 3-series ETUs, powerconfig is linked to the ETU
interface via the USB interface on the PC and the interface on the TD500 test device.
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4.9.7

494

Power management with powermanager

For power and plant monitoring, Siemens offers the powermanager software. Together with
SENTRON protection devices such as 3VA, 3WL and PAC measuring devices as well as
non-Siemens devices, powermanager provides a power monitoring system for reducing
energy costs and increasing energy availability.

powermanager acquires the measured variables that are needed to optimize power
consumption and so reduce costs. These variables not only include energy and power
values, but also electrical parameters such as current, voltage, or power factor. Not only is
this system able to display values, but also to monitor and archive them for later analysis. In
addition, the load monitoring function is capable of monitoring a specified setpoint and
making recommendations as to which loads should be connected and disconnected.
Identifying savings potential

The power monitoring software has been tested by the TUV Rheinland for its suitability to
support an energy management system in accordance with ISO 50001.

Functionality and user-friendliness

The salient features and functions of the power monitoring software are as follows:

e Good scalability

e Enhanced report templates

® Response plans

® Mass parameterization

e Virtual measuring points for computing customer-specific parameters

® | oad monitoring function for monitoring specified power limits for freely definable time
periods

e Switching recommendations in the event of limit violations

e Remote control of circuit breakers

3VA molded case circuit breakers with IEC certificate
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410 EFB300 external function box

4.10.1 General information

3VA molded case circuit breakers equipped with the electronic trip unit systems ETU 3-
series, ETU 5-series and ETU 8-series can be optionally upgraded with an EFB300 external
function box.

The EFB300 external function box receives information from the ETU via a cable connection.
This information can be used to output active trip alarms and tripping reasons (configurable
using powerconfig) via four digital outputs.

Zone selective interlocking ZSI (see chapter Zone selective interlocking (ZSl) (Page 82)) can
also be implemented via the EFB300. The EFB300 also supplies the ETU with power which
means that the ETU can be parameterized via the display even when a 3VA molded case
circuit breaker is in the de-energized state.

ZI-
Zslin<, »
M +-
o 20. > Z81_Out
24v< g DIC
DI0

SIEMENS

13
T > D02

23
5 > DO3

DOC
DOO
DO1

©) LED display

@ <SET> button

ZSI Zone selective interlocking
DI Digital input

DO 0... 3 Digital output
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4.10.2 Power supply

The EFB300 external function box must be operated on a 24 V DC power supply unit. It acts
as a power supply for the connected ETU. This allows the ETU to remain operational even
when a 3VA molded case circuit breaker has tripped.

4.10.3 Functions of the digital input and digital outputs

Functions of the digital input
Two different functions can be implemented using the digital input:

® Tripped signals in the ETU can be reset (this also removes the reason for the tripped
signal from the ETU display and the default screen is displayed again).

e |nformation from a digital input can be made available via the communication interface of
the COM800/COM100 breaker data server, e.g. the status of a door contact transmitter.

Functions of the digital outputs

With the powerconfig software application, it is possible to selectively assign signals
transmitted by the connected ETU to the four digital outputs of the EFB300. powerconfig can
be accessed via the TD500 test device or by means of the COM800 or COM100 breaker
data server through the interface to the communication system.

The following signals (dependent on the ETU) can be assigned:
e All the trip causes of the ETU
— Overload L
— Overload L in the neutral conductor
— Short-time delayed short circuit S
— Instantaneous short circuit |
— Ground-fault protection G
— Overtemperature
— Blocking protection (with motor protection)
— Idle running protection (with motor protection)
— Phase failure protection (with motor protection)
— RCD trip

— Group signal for trip due to short circuit (i.e. S or I)
This makes it possible to differentiate between overload and short circuit. This is an
important criterion for the question "May | reconnect?".

— Group alarm for trip by ETU
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¢ Warnings
— Alarm level AL1 (90% Ir)
— Alarm level AL2 (105% I))
— Temperature alarm

— Load shedding or load pick up
By means of the load shedding and load pick up signals, a load can be switched off or
connected automatically depending on the capacity utilization of the 3VA molded case
circuit breaker.

— Ground-fault alarm
— Internal ETU fault
— Group signal for all warnings

— Pre-trip for overload
This warning appears 200 ms before an overload trip. This allows the user to bring
frequency converters into a safe state, for example.

* Remote control
— The four digital outputs can be controlled directly from the fieldbus/Ethernet.

Possible application: Control of an MO320 motor operator without communication
capability

e Limit values (4)

— The 8-series ETUs offer a total of four limit value settings. Almost all measured values
are available for monitoring. These can be assigned a hysteresis and an additional
time delay. In the event of upward or downward violation of the set measured value, a
limit value violation is generated which can be output via the EFB300 outputs and also
transmitted via the communication system.

One possible example is to signal the measured frequency in a combined heat and
power plant.

e Energy pulse (with ETU 8-series only)
An energy pulse (SO signal pulse) contains information pertaining to the consumption of a
specific quantity of energy. The data are transmitted by weighted pulses, i.e. a specific
number of pulses are transferred to represent one kWh unit.
Settings for the energy pulse, see table on next page.

Example of energy pulse:

Energy meter source: Active energy kWh

Pulses per unit: 5

Unit: 20 kWh

Pulse length: 30 ms

Output of 140 kWh: Output of 35 pulses, each 30 ms in length
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Overview of functions available with EFB300 external function box

LI LIG ELISA LSl LSl LSIG LSI LSIG
3-pole breaker s - = o

without external neutral conductor transformer
3-pole breaker

with external neutral conductor transformer

4-pole breaker
with protected neutral conductor transformer

Configurable trip alarms and output signals
] ] u

Trip reason overload - = ® o L] L] ] @ L] @ = = a
Trip reason short-time delayed short-circuit [ a & o ] H
Trip reason instantaneous short circuit = = 2 L] L] = B L] L] © 2 L] 2
Trip reason overload at neutral conductor L] o E] B = 2
Trip reason ground fault protection L] L] = = = =
Trip reason overtemperature = = = = = = = E = = = L] E = = =
Trip reason RCD (residual current) w = - = £l ] € & ] = = = = . ] a
Alarm level 1 for overload = ] = B @ B u [ L] El - © ] ] [ n
Alarm level 2 for overload L = L < L] L] = = ] ] | = " [] [ ] ®
Pre-trip alarm for overload e " " A b ] E [ ] a s ] u " @ u "
Temperature alarm - [ ] L] ] = [ ] ] [ ] ] L] [ ] [ ] [ ] ] ] L]
Alarm ground-fault protection = = = = = =
Alarm to indicate internal ETU fault = L] = L n L L] ] - = [ | (]
Undershooting of threshold for load reconnection & " L] ® " = a =
Overshooting of threshold for load shedding = = = L] = = L] = = = = =
Phase failure protection . . .
Blocking protection =
Idle running protection L
Ground-fault alarm L | @ ] B B
Remote control (from bus system) = = = = = L] L] = . = e a
Group alarm, trip reason short-circuit L L] ® ] B L] "
Group alarm, alarm L] L a ® n m L] & " '] o
Group alarm, trip
Limit value violation 1 in ETU . a (] = = El w m
Limit value violation 2 in ETU m (] ] = & & = "
Limit value violation 3 in ETU ] el = & . a " 8
Limit value violation 4 in ETU | = & = . = = =
Energy pulse u o a a
Apparent energy (kVAh) L] = = =
Active energy (kWh) import % ] '] E
Energy Active energy (kWh) export = = = =
source 9y P
Reactive energy (kvarh) inductive = a = =
Reactive energy (kvarh) capacitive ] ] . =
Weighted 1 ... 1000 (in steps of 1 in kWh or G - - G
pulse kVArh)
Pulse 30 ... 500 ms
width (in steps of 10 ms) " " " "
Time-delayed zone selective interlocking ZSI = = = = = = = = =® =® =
Load monitoring = ® ® ® = = =® = = ® ® ®» ® = ® =®

N ETU860M (starter protection and motor protection)
2 ETU350M (motor protection)
3) ETU550M (motor protection)
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4.10.4

Description

4. 10 EFB300 external function box

Default output assignments

The four outputs of the EFB300 are automatically assigned factory defaults in ETUs with
firmware version 4.2 and higher.

ey [ _poo | Dot | _DO2 | _DO3 |

MCS110 —
Tripped due to
ETU310M OFF short-circuit AL1 AL2
(Il or S)
ETU320
ETU330
ETU340
ETU350
ETU350M Tripped due to
ETUS550 Overload trip L short-circuit AL1 AL2
ETUS550M (I or8)
ETU560
ETU850
ETU860
ETU860M

Zone selective interlocking (ZSI)

Microprocessor-controlled, zone selective interlocking (ZSI) has been developed in order to
control the total breaking time in low-voltage networks with multiple molded case circuit
breakers connected in series.

Advantage of ZSI:

Regardless of the number of series-connected molded case circuit breakers, all short circuits
in the network can be cleared within a maximum time period of 50 ms. Short-circuit
clearance times should be minimized, particularly in the case of system short circuits of very
large magnitude.

Note
Backward compatibility

The ZSI function is backward-compatible with the ZSI function of the 3WL molded case
circuit breakers.
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Connection

Use of the ZSI function is conditional upon the connection of a dedicated EFB300 external
function box to each 3VA2 molded case circuit breaker. The EFB300 allows molded case
circuit breakers to communicate with one another, a capability which is a basic requirement
for the ZSI function.

To permit utilization of the ZSI function, EFB300 external function boxes must be
interconnected as illustrated below:

% 5

3VA2 E Zl+ | 3VA2 E ZI+
Qif, o g ZSIINLZI- Q2| & E ZSIIN] ZI-
\ 3 Z0+ \ 3 ZO+
0 ZSLOUT]ZO- 0 ZSI.OUT)ZO-

0 0
3VAZ2 E ZI+ 3VA2 E ZI+
Q3|, & E ZSIINIZI- Q4| % g ZSLIN] ZI-
\ 3 Z0+ \ 3 ZO+
0 ZSl.ouT]ZO- 0 ZSIL.OUTIZO-

0 0

See also
Zone selective interlocking (ZSl) (Page 82)
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4.10.5 <SET> button

The <SET> button performs the following functions depending on mode:
® Operating mode: Acknowledgment of signals

® Test mode: Execution of a test function

Operating mode

The EFB300 external function box is in operating mode during operation. Operation of the
EFB300 is indicated by steady illumination of the LED labeled "ACT".

If a tripped signal is present at an output (output is activated), the user can acknowledge the
signal or reset the output. This can be done by various methods:

e By application of a signal to the digital input of the EFB300
e By brief actuation of the <SET> button on the EFB300
e By actuation of the <ESC> button on the ETU

3VA molded case circuit breakers with IEC certificate
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4. 10 EFB300 external function box

LED states in operating mode

[0 AcCT Off EFB300 not active
—;ﬁ#\’: ACT On EFB300 ready
[0 com Off No communication link with ETU
E’ COM Flashing (2 Hz)  Establishing communication link with ETU
—:f : IS com On Communication link with ETU established
[0 Dio Off Input not activated
eﬁé DI O On Input activated
[J ZSlIIN Off Z5S| function not activated
—}B:l%{:— ZSIIN On Z8I function activated
[0 zslout Off No ZSI Out signal transmitted
—:: 5 ZSI0OUT On Z8| Out signal transmitted
[0 Doo Off No valid reason for trip signal
—}%:I:Ei::— DO O On Active trip signal
[ s]e)] Off No valid reason for trip signal
ej?%i& DO 1 On Active trip signal
I:l DO 2 Off No valid reason for trip signal
Ay
= | - DO2 On Active trip signal
[0 Do3 Off No valid reason for trip signal
—:ﬁf DO 3 On Active trip signal

3t  Steady illumination
4  Flashing
o Off

Simultaneous flashing of all LEDs indicates that the EFB300 is defective.

AcT | com | Do | zsiN [zsiour] 000 | Do+ | Doz [ D03 | |

EFB300
defective

4%  Flashing

3VA molded case circuit breakers with IEC certificate
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Test mode

All inputs and outputs can be activated or deactivated manually in test mode. This can be
done to determine whether the digital outputs and the ZSI bus are functioning properly and
wired correctly.

The LED labeled "ACT" flashes to indicate that test mode is active. The powerconfig
software can also be used to test outputs.
Activating test mode and performing tests

1. In order to activate test mode, press the <SET> button for at least 2 seconds @ until all
the LEDs for the outputs light up briefly . Test mode is activated when the LED labeled
"ACT" starts to flash ®.

® ©)

SIEMENS SIEMENS SIEMENS

™

T :
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2. Press the <SET> button briefly.
LED "ZSI_OUT" flashes, the ZSI output is selected.

SIEMENS

S
]
)
"
2
L]
=
]

3. In order to activate the selected output, press the <SET> button for longer than
2 seconds.
The LED of the selected output changes from flashing to steady illumination to indicate
activation of the selected output.

SIEMENS

EEEREEEREED

3VA molded case circuit breakers with IEC certificate
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4. In order to deactivate the output again, press the <SET> button again for longer than
2 seconds.
The LED of the activated output will change from steady illumination to flashing. The
output is deactivated, but still selected.

SIEMENS

#
]
| ]
n
*
[ ]
[ ]
=
=

5. In order to select the next output, press the <SET> button briefly @.
The LED of the next output starts to flash @), the output is selected.

@ @

SIEMENS SIEMENS

EEEEEE n
EEEEEE e

6. Repeat steps 3 to 5 in order to check the wiring of all digital outputs in succession.
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Terminating test mode

If the <SET> button is not pressed for a period of three minutes after selection of an output,
test mode is terminated automatically and the EFB300 reverts to operating mode.

Alternative method: After working through the entire menu structure (only the LED labeled
"ACT" flashes), press the <SET> button for longer than 2 seconds.

LED states in test mode
LED

O AcT Off EFB300 not active
E ACT Flashing (2Hz)  Test mode active
[0 com Off No communication link with ETU
m COM Flashing (2 Hz)  Establishing communication link with ETU
E COoM On Communication link with ETU established
. D DIO Off . Input not activated
l;\ : i; DI O On Input activated
[J zslIIN Off ZS| function not activated
5 ZSIIN On ZS| function activated
|:|. ZSI OUT  Off No ZSI Out signal transmitted
E ZSI0UT On Z8| Out signal transmitted
M D DO O Off Output not selected
E DO O Flashing (2Hz)  Output selected
DO O On Output selected and activated
[J DOA1 Off Output not selected
ga DO 1 Flashing (2Hz)  Output selected
5 DO 1 On Output selected and activated
[ DO2 Off Output not selected
E DO 2 Flashing (2Hz)  Output selected
5 DO 2 On Output selected and activated
[ DO3 Off Output not selected
E DO 3 Flashing (2Hz)  Output selected
DO 3 On Output selected and activated

Flashing
Off

O #k 3

506

Steady illumination
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4.10.6 Technical specifications

4. 10 EFB300 external function box

Dimensions and weights

Suitability for application

Type of mounting

Installation in fixed switchboard inside enclosed
rooms

DIN rail (35 mm) Yes

Flat mounting Yes
Mounting position Vertical
Width mm 70
Height mm 115
Depth mm 34
Welght (net) 145
ETU power supply Yes
Data exchange with ETU Yes

Digital input and output module

Supply

Rated power dissipation P,
Rated control supply voltage U,
Operating range X U
Power consumption

VDC 24

+20 %
<0.16

Communication with molded case circuit breal\ers

Number of 3VA-line interfaces
Length of cable m
ZSl

Number of breakers which can be connected to
ZSI IN

Number of breakers which can be connected to
ZS| ouT

Cable for ZSI

Cable length for ZSI

3VA molded case circuit breakers with IEC certificate
Manual, 03/2019, ASE03603177010-03

Flexible, shielded (min. 85 % coverage),
twisted cable, max. capacitance: 200 nF/km
(cable/shield), 160 nF/km (cable/cable),
inductance 0.65 H/km,

total cable resistance: max. 28 ohms

<600 m/0.75 mm? (AWG 18)

<1200 m/ 1.5 mm? (AWG 16)

<2000 m/ 2.5 mm? (AWG 14)
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508

Digital input
Number of digital inputs

1

Rated operational voltage vDC 24
Working range +20 %
IEC: SELV/PELV
Voltage value for reliable detection of a "1" signal \ 15
Voltage value for reliable detection of a "0" signal Vv <5
Digital outputs
Number of relays 2
Voltage IEC: <250 V AC/DC
Rated uninterrupted current 6 A
Rated switching capacity AC-12/250V A 6
AC-15/250V A 3
DC-12/250V A 0.2
DC-13/250V A 0.1
Output current for signal <1> mA 10...27
Output current for signal <0> mA <02
Design of fuse link for short-circuit protection of auxiliary A 6
contacts of output relay
Specified fuse for auxiliary contacts Fuse links, operating class gL/gG 6A
Overvoltage category Il (relays)
| (all others)
Number of semiconductor outputs 2
Rated voltage 24V DC £ 20 %
IEC: SELV/PELV
Rated operational current mA 100

Connection elements and terminals

Design of electrical connection
- inputs for supply voltage
- at inputs for supply voltage
Type of connectable conductor cross-sections

- solid mm?
- finely stranded / with end sleeve mm?
- with AWG cables / solid

Tightening torque Nm

removable / plug-in
Screw-type terminal

05..25
0.5..2.5
1x21...14; 2x21...16
04..05

Electromagnetic compatibility
Conducted or radiated emissions

Immunity in industrial environments

EN 61000-6-3 / FCC Class A and marine
engineering requirements

EN 61000-6-2 and marine engineering
requirements

Ambient conditions

Ambient temperature
- during operation °C
- during operation with derating of rated oc
operational current of digital outputs to 80 mA
- during storage and transportation °C

Pollution degree

-25 ... +60
-25 ... +70
-25 ... +70
3

Degree of protection and protection class
Degree of protection (according to IEC 60529)

3VA molded case circuit breakers with IEC certificate
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411 Test devices

Test devices are required in order to perform local tests on 3VA2 molded case circuit
breakers equipped with electronic trip units (ETUs).

Two versions of the test devices are available:
e TD300 activation and trip box
e TD500 test device

Functional scope of test devices

TD300 activation and trip box TDS500 test device
3-series 5-series 8-series 3-series 5-series 8-series
Activation of ETUs L] L] = z @
Mechanical trip tests = ] L] L] B @
Testing of trip functions @ = 5
Testing of metering function & o u
Testing of transformers” . & o
Connection to a PC with powerconfig L] L] =
ETU parameterization . .
Saving test results s ® m

1 One energy transformer, one Rogowski coil
2 Via powerconfig

4111 TD300 activation and trip box

The TD300 activation and trip box is a maobile, battery-operated local test device. lts purpose
is:

e To supply the ETU with power so that the ETU can be parameterized when the molded
case circuit breaker is switched off and de-energized.

® To test and service the electronic trip unit (ETU).
The power supply is provided by two AA batteries included in the scope of supply.

The TD300 activation and trip box is designed for ease of handling with dimensions of
76 x 107 x 25 mm (W x H x D).

3VA molded case circuit breakers with IEC certificate
Manual, 03/2019, A5E03603177010-03 509



Accessories
4.117 Test devices

Description of the TD300 activation and trip box

(?@@@

®

LED "ACT" for indicating the battery status

Slide switch ON/OFF

<TRIP> pushbutton for testing the molded case circuit breaker
2 1.5V AA batteries

Plug-in connector for insertion in the test socket on the ETU

@O

4.11.1.1 Operation and execution of the TD300 tripping function

A\ caution

Personal injury, spurious tripping and irreparable damage to the TD300 activation and trip
box

Use of the TD300 when the molded case circuit breaker is not de-energized can result in
personal injury, spurious tripping of the circuit breaker and irreparable damage to the
TD300.

Disconnect the molded case circuit breaker from the power supply before using the TD300
activation and trip box.

3VA molded case circuit breakers with IEC certificate
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TD300: Connect, switch on and off, disconnect

Connect the TD300 to the 3VA2 molded case circuit breaker

1. Disconnect the molded case circuit breaker from the power supply.

2. Insert the connecting cable in the test socket of the ETU.

Switch the TD300 on and off

1. Check whether the molded case circuit breaker is disconnected from the power supply. If
it is not, disconnect it.

2. Push the slide switch to ON.
The LED labeled "ACT" on the TD300 lights up and the ETU display is activated. The
TD300 is ready.

If the "ACT" LED does not light up:

Push the slide switch to OFF.
Detach the connecting cable from the molded case circuit breaker.
Replace the batteries.

Follow the correct sequence of steps to connect the unit to the molded case circuit
breaker again.

Push the slide switch to ON.

3. Push the slide switch to OFF.
The LED labeled "ACT" on the TD300 goes out to indicate that the unit is switched off.

Disconnect the TD300 from the 3VA2 molded case circuit breaker

1. Switch off the molded case circuit breaker (OFF position).

2. Detach the connecting cable from the molded case circuit breaker.

LED states when the TD300 and the molded case circuit breaker are switched on

Description

| 1 I
b i Smie TD300 and ETU are
’f\ ’f\ ’ M 0 U ready

R The batteries on the
O ;:_E O O O = TD300 need to be
L replaced

St iy ol TD300 is ready
’f“ E : ﬁ E : E ETU is not ready

3VA molded case circuit breakers with IEC certificate
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Test the molded case circuit breaker (mechanical trip test)

1.

Connect the TD300 to the molded case circuit breaker in the correct sequence and switch
on.

Switch on the molded case circuit breaker (ON position).

3. Press the pushbutton labeled <TRIP> on the TD300.

4.11.1.2

512

The molded case circuit breaker trips:
The molded case circuit breaker is functioning correctly.

The molded case circuit breaker does not trip:
Switch off the TD300.

Switch off the molded case circuit breaker (OFF position).

Detach the connecting cable from the molded case circuit breaker.
Connect the TD300 correctly to the molded case circuit breaker again and switch on.
Repeat the trip test (by pressing the pushbutton labeled <TRIP> on the TD300).

If the molded case circuit breaker fails to trip again, contact Technical Support
(Page 10).

Technical specifications of TD300

Mechanical characteristics

Height
Width mm 76
Depth mm 25
IP degree of protection IP30
Ambient temperature
- in operation °C -10 ... +40
- in storage °C -40 ... +50
- with installed battery
- in storage °C 0 25

Mounting position

Interface to circuit breaker

Number of circuit breakers / directly connectable
Length / of connecting cable

Power supply

Type of batteries AA, alkaline, 1.5V

Approvals / certificates:

Declaration of conformity

C€

EG-Konf,

3VA molded case circuit breakers with IEC certificate
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4.11.2 TD500 test device

The TD500 mobile test device can be used to test the different causes of ETU trips. It is
therefore useful for checking the proper functioning and correct wiring of all connected
system components before the 3VA2 molded case circuit breaker is commissioned. The
system behaves as it would in the case of a real trip event. The molded case circuit breaker

trips when the set delay times expire and signals all alarms and tripped signals from
connected components.

Benefits of the TD500 test device

e A TD500 test device via powerconfig can be used to successively parameterize all
3VA2 molded case circuit breakers directly in situ.

® The device can store up to 100 test results.

e Using the TD500 test device and the powerconfig software, it is possible to read out all
diagnostic data of the 3VA2 molded case circuit breaker either digitally or as a hardcopy.

e |n addition, test functions can be performed directly on the PC with the powerconfig
software.

3VA molded case circuit breakers with IEC certificate
Manual, 03/2019, A5E03603177010-03 513



Accessories
4. 117 Test devices

Description of the TD500

Plug-in connector for insertion in the test socket on the ETU
TD500-to-ETU connecting cable

TD500 test device

Power supply unit

OO

3VA molded case circuit breakers with IEC certificate
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Connecting cable for ETU
LED "LOG" (available memory status)

LED "RESULT"

Pushbutton for neutral trip test N
Pushbutton for ground fault trip test G

Pushbutton for meter test (current measure-
ment display)

PC connection

@0 ©@O® ©® 00

Mains cable connection

3VA molded case circuit breakers with IEC certificate
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4.117 Test devices

Pushbutton for transformer test

Pushbutton for instantaneous short-circuit trip
test |

Pushbutton for short-time delayed short-
circuit test S

Pushbutton for overload trip test L
Pushbutton for ETU Power ON/OFF
LED "ACT" (status)

LED "COM" (communication status)
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LED display
O AcT Off TD500 switched off
"\\l -
—,; ACT On TD500 ready
[0 com off No communication link with ETU
i ; - Establishing communication link with ETU
{4~ com l(;la:l;;ng - Communications error
R - TD500 not ready
|
l,‘/ | \5 COM On Communication link established with ETU
No free memory space
0 LoG off The TD500 device can continue to be used,

but the results of the trip tests will no longer be stored on the TD500. The
device is still capable of executing all test functions.

Available memory space < 25 %

b Flashin The TD500 device can continue to be used without restriction,

QZ LOG 9 but there is only enough memory space available to store a few test results.

’ (@Hz) In order to ensure safe storage of test results, save the existing results to a
PC and delete the contents of the TD500 memory using powerconfig.

~_~“’_ LOG O Free memory space > 25 %
SN The TD500 device can continue to be used without restriction.

[J RESULT Off No test has been carried out and no test result has been recorded.
= :ﬁ( RESULT Flashing red It has not been possible to establish whether or not the molded case circuit
oy (2 Hz) breaker is functioning correctly.
—[J- RESULT On No faults have been detected.

Interfaces of the TD500 test device
The diagram below shows the physical interfaces of the TD500 test device.

@ Top of unit: Connection to 3VA2 molded case circuit breaker
@ Bottom of unit on right: 24 VV DC supply
@ Bottom of unit on left: Connection to PC

Compatibility with molded case circuit breakers

The TD500 test device can be connected to all 3VA2 molded case circuit breakers equipped
with ETU 3-series, 5-series and 8-series. The connecting cable from the test device is
inserted in the test socket of the ETU.

3VA molded case circuit breakers with IEC certificate
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Data stored in the TD500

4.117 Test devices

The following data are stored in the TD500:

e Article number

® ETU parameter settings

e Causes of ETU trips

Note

Readout of data and clearing of the internal memory of the TD500

Using a PC and the powerconfig software, you can read these data out of the TD500 and

clear its internal memory.

Test functions of the TD500

The relevant pushbutton must be pressed in order to start a specific test. The molded case
circuit breaker is tripped electronically when the pushbutton is actuated. This is essential to
allow effectual testing of the electronic and mechanical control elements of the circuit

breaker.

L test

S test

| test

N test

G test

TRANS test

METER test

3VA molded case circuit breakers with IEC certificate
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Overload function test
The circuit breaker trips when the time setting t elapses

Function test on the short-time delayed short-circuit protection system
The circuit breaker trips when the time t_, set on the ETU elapses

Function test on the instantaneous short-circuit protection system
The circuit breaker trips instantaneously

Function test on neutral conductor protection system
The circuit breaker trips when the time t, set on the ETU elapses

Function test on ground fault protection system

The circuit breaker trips when the time tg set on the ETU elapses
Function test on transformers (energy and Rogowski transformers)
One energy transformer and one Rogowski transformer is tested
The circuit breaker trips after a delay of several seconds

Function test on the measured value display

In order to test the displayed current measurement

The circuit breaker does not trip during this test
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4.11.2.1 Operation and execution of test functions

Connecting and disconnecting the TD500

518

A\ caution

Personal injury, malfunctions and false test results

Failure to connect the TD500 test device to the molded case circuit breaker according to
the sequence of steps specified below can result in personal injury, malfunctions and false
test results.

Disconnect the molded case circuit breaker from the power supply before connecting the
TD500.

Strictly adhere to the sequence of steps described below for connecting the two devices.

Connecting the TD500 to the 3VA2 molded case circuit breaker

1. Disconnect the molded case circuit breaker from the power supply.

2. Insert the connecting cable in the socket on top of the TD500 test device.
3. Insert the connecting cable in the test socket of the ETU.
4

. Insert the cable of the power supply unit in the socket on the bottom of the TD500 test
device.

5. Connect the power supply unit to a socket.
The TD500 test device is how switched on and ready.

6. Press the pushbutton labeled <ETU Power ON/OFF> © on the TD500 test device.
The ETU is now powered via the TD500 and activated. Successful communication
between the TD500 and ETU is indicated by illumination of the LED labeled "COM" on
the TD500.

All test functions available for the connected ETU are indicated by illumination of the
appropriately labeled LEDs.

Example: The L, S and | releases, the transformers (TRANS) and the current meter
(METER) can be tested on the ETU:

"l®
(=] O

L N
(=] (=)

S G
[}

1
o |

TRANS METER
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4.117 Test devices

Disconnecting the TD500 from the 3VA2 molded case circuit breaker

1.
2.

Switch off the 3VA2 molded case circuit breaker.

Press the pushbutton labeled <ETU Power ON/OFF> © on the TD500 test device.
The LED labeled "COM" on the TD500 goes out. The ETU is now no longer powered via
the TD500 and is deactivated.

Disconnect the power supply unit from the socket.
Detach the power supply unit cable from the TD500.
Detach the connecting cable between the TD500 and the ETU.

Test tripping functions L, S, I, Nand G

1.
2.
3.

Connect the TD500 to the 3VA2 molded case circuit breaker as described above.
Switch on the 3VA2 molded case circuit breaker.

To test the tripping function, press one of the pushbuttons <L>, <S>, <|>, <N> or<G on
the TD500 test device.

o o

L N
o =]

S G
=]

I

— When a pushbutton is pressed, its LED flashes while the test is in progress.

— The ETU trips when the set trip times expire and the molded case circuit breaker
switches from "ON" to "TRIP".

— On completion of the test, the LED of the selected pushbutton changes from flashing
to steady illumination.

Wait for the test to end and evaluate the test result by the status of the LED labeled
"RESULT":

Test was successful:
The LED "RESULT" lights up green.

Test was unsuccessful:
The LED "RESULT" flashes red.
Repeat the test. If the test fails again, contact Technical Support (Page 10) .

Press the pushbutton for the same tripping function again in order to confirm the test
result and restore the TD500 to its initial state.

Switch on the molded case circuit breaker again (ON position) in order to carry out further
tripping function tests.
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4. 117 Test devices

Example: Testing the tripping function L on an ETU550 LSI

Continuous
line

Test
successful
LED "RESULT"
is lit green
Press
Press push- Test
<L> completed Test failed PUshhute sl
button 2gein
Test device connected to ETU L test in progress, Test completed, % @ TDS500 returns to
and supplied with power, LED "L" flashes LED "L" is lit. initial state.
test device indicates available Next test is
test options. possible.
Molded case circuit breaker
switched on.

LED "RESULT"
flashes red

1. Connect the TD500 test device to the 3VA2 molded case circuit breaker.
2. Switch on the 3VA2 molded case circuit breaker.

3. Press pushbutton <L> on the TD500 test device.
The LED in the pushbutton <L> starts to flash.

4. Wait until the LED in the pushbutton <L> changes from flashing to steady illumination.
The test is completed.

5. Evaluate the test result by the status of the LED labeled "RESULT":
LED "RESULT" is illuminated steadily in green: The test was successful.

LED "RESULT" flashes red: The test was unsuccessful and must be repeated. If the test
fails again, contact Technical Support (Page 10) .

6. Press the pushbutton <L> again in order to confirm the test result and restore the TD500
to its initial state.
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4.117 Test devices

Carry out a meter test

The purpose of the meter test is to determine whether the ETU is measuring and displaying
current correctly. A test current of 0.4 x I is fed into the ETU. The current value measured by
the ETU is then checked to confirm that it matches the test current.

Note

The molded case circuit breaker does not need to be switched to position "ON" for this test.

Execute the test
1. Connect the TD500 test device to the 3VA2 molded case circuit breaker.
2. Press the pushbutton labeled <METER> (.

B o
L]
The LED in the <METER> pushbutton begins to flash. The test takes approximately

30 seconds.

3. Wait until the LED in the pushbutton <METER> changes from flashing to steady
illumination.
The test is completed.

4. Evaluate the test result by the status of the LED labeled "RESULT":
LED "RESULT" is illuminated steadily in green: The test was successful.

LED "RESULT" flashes red: The test was unsuccessful and must be repeated. If the test
fails again, contact Technical Support (Page 10) .

5. Press the pushbutton <METER> again in order to confirm the test result and restore the
TD500 to its initial state.

Test transformers

This procedure tests the transformers (energy transformer or Rogowski coil) to determine the
following:

® Are transformers installed in the ETU?
® Are transformers correctly installed in the ETU?

® Are the installed transformers functioning correctly?

Note

In order to carry out this test, it is absolutely essential to disconnect all external power
supplies (e.g. EFB300, COM800, COM100, 24 V module) to the electronics.
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4.117 Test devices

Execute the test

1.

Disconnect all external power supplies to the electronics.

2. Connect the TD500 test device to the 3VA2 molded case circuit breaker.
3.
4. Press the pushbutton labeled <TRANS> (D.

Switch on the 3VA2 molded case circuit breaker.

—ii—= ‘= ||

The LED in the <TRANS> pushbutton begins to flash. The test takes several seconds.

Wait until the LED in the pushbutton <TRANS> changes from flashing to steady
illumination.
The test is completed.

Evaluate the test result by the status of the LED labeled "RESULT™:
LED "RESULT" is illuminated steadily in green: The test was successful.

LED "RESULT" flashes red: The test was unsuccessful and must be repeated. If the test
fails again, contact Technical Support (Page 10) .

Press the pushbutton <TRANS> again in order to confirm the test result and restore the
TD500 to its initial state.

4.11.2.2 Executing the test functions using a PC and powerconfig

In addition to its capabilities as a stand-alone test device, the TD500 can also act as a PC
interface to the ETU.

522

If the TD500 test device is connected both to the ETU and a PC, the protective functions can
be triggered from a PC on which the powerconfig software is installed. A test log for the
molded case circuit breaker is generated and stored in the powerconfig project. The test log
can be printed out.
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4.117 Test devices

Connections between ETU - TD500 - PC

@ Plug-in connector for insertion in the test @ Power supply unit
socket on the ETU
@ TD500-to-ETU connecting cable @ USB connecting cable
@ TD500 test device @ PC with powerconfig installed
4.11.23 Parameterizing using the powerconfig software

In addition to test functions, the powerconfig software package also provides tools for
assigning parameters to ETU 5-series and 8-series.

These tools allow you to:
® assign parameters to ETU 5-series and 8-series

e store parameter settings for ETU 5-series and 8-series in the powerconfig project and
print them out
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4.117 Test devices

4.11.24

524

Technical specifications of TD500

Mechanical characteristics

Dimensions

Length mm 190

Width mm 105

Depth mm 42
Degree of protection IP30
Ambient operating temperature °C -10 ... +40
Storage temperature °C -40 ... +80
Normal position of use Any

Interface to molded case circuit breakers
Number of directly connectable molded case circuit

breakers

Length of cable m 15
Number of electrical connections / for external network 1

Input voltage V AC 100 ... 240
Output voltage vV DC 12

Interface to PC
Number of interfaces / acc. to USB 1
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4. 12 External current transformer for N conductor

412 External current transformer for N conductor

The external current transformer for the N conductor is a current transformer for 3-pole 3VA2
molded case circuit breakers with 5-series and 8-series ETUs.

This transformer can be used to provide protection for the N conductor against overload as
well as for ground-fault protection.

4.12.1 Parameterization of the external N transformer

N conductor protection against overload

The function "N conductor protection IN" is deactivated ("OFF") as standard (factory setting)
in 5-series and 8-series ETUs.

If an external N transformer is connected to 5-series or 8-series ETUs, the "N conductor
protection IN" must be manually activated on the ETU and adjusted according to system
requirements.

Ground-fault protection

If the external N conductor is used with 5-series or 8-series ETU variants with ground-fault
protection, ETU560 and ETUB860, no parameterization is required at the user end. As soon
as the external N transformer is connected to the ETU, the N conductor is also automatically
monitored for ground-fault protection.
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4. 12 External current transformer for N conductor

4.12.2 External current transformer for front busbar connector up to 630 A

Rated current || Article number Rated current |, Meastring ranpe
3VAZ2 circuit breakers | External current transformer | External current transformer grang

25/40/63/100 A 3VAS007 - ONA10 25...150 A
160 /250 A 3VA9107 — ONA10 160 ... 350 A 0.05...15x1
400 /500 /630 A 3VA9307 — ONA10 400 ... 630 A
Technical specifications
Rated current |

Rated frequency 50/60 Hz
Rated operational voltage U, Max. 690 V
Rated impulse strength U, 8 kv
Rated insulation voltage U, 0.8 kV
IP degree of protection IPOO
Ambient temperature -25°C ...50°C

> 50 °C: Derating 75% /10K
Max. bar temperature 115 °C at 50 °C ambient temperature
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4. 12 External current transformer for N conductor

412.3 External current transformer as straight-through transformer up to 1250 A

Rated current | Article number Rated current | _ For cabl For Biebis
3VAZ circuit External current External current Measuring range lliind il
breakers T g e cross-sections cross-sections
25/40/63/100 A  3VAS007 — ONA10 25 ... 150 A ———
2
160 / 250 A 3VA9107 — ONA10 160 ... 350 A g:ggg::::m 2 x40 x 10 mm
400 /500 /630 A 3VA9307 - ONA10 400 ... 630 A 0.05... 15 x1, 0.5x3in
630/800/1000A  3VA9677-ONA10  600...1250 A — 2 122‘1::2 il

Technical specifications

Rated current |
- e 400 ... 630 A 600 ... 1250 A

Rated frequency 50/60 Hz

Rated operational voltage U, Max. 690 V

Rated impulse strength U,_ 8 kV

Rated insulation voltage U, 0.8 kV

IP degree of protection IP30

Ambient temperature -25°C...70°C

Max. bar temperature 115 °C at 50 °C ambient temperature
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4. 13 Escufcheon

413 Escutcheon

Molded case circuit breakers or supplementary motor operators or front mounted rotary
operators for molded case circuit breakers are often installed in panels or distribution boards
in such a way that only the operating device is directly accessible. Busbars, cables and the
termination area of the molded case circuit breaker are covered by metal or plastic plates in
order to prevent direct contact with live components. The panel door itself is often designed
as a protective cover.

Cutouts must be made in these covers

® in order to allow access to control elements,

e which are designed to prevent direct contact with cables, and

® which are large enough in size that the cover can be closed easily.

All these requirements necessitate gap dimensions of a few millimeters between the cutout
and the unit.

Cover frames are installed in cases where the gap size needs to be minimized and the gaps
covered. The use of cover frames makes for a clean-lined, attractive panel front face and
provides a higher degree of protection (IP30).

4.13.1 Product description

528

Cover frames are available for the following items of equipment from the 3VA product range:
e 3VA1/3VA2 molded case circuit breakers, 3-pole or 4-pole: Handle area only

e 3VA1/3VA2 molded case circuit breakers, 3-pole or 4-pole: Area around handle and trip unit
® Front mounted rotary operator

® Motor operators

® |oadside residual current devices, 3-pole or 4-pole

® Door feedthroughs
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4.13 Escutcheon

Installation

1. Cut out an opening in the cover plate.
Refer to the operating instructions for the correct cutout dimensions.

2. Insert the cover frame into the cutout from the front and fasten by means of small spring
steel sheets at the rear of the cover plate.

The fastening system is designed such that the the cover frame can move in the cutout. In
other words, the cover frame is "float-mounted". Tolerance compensation in the range

+ 3 mm/ £ 0.12" is thus possible in the horizontal direction and in the range + 6 mm / £+ 0.24"
in the vertical direction. On the one hand, this tolerance compensation is required to achieve
the small gap dimension of max. + 0.5 mm /£ 0.19" between the cover frame and device. On
the other hand, it is needed to compensate for tolerances, e.g. in the panel, which are
always present due to the construction.

Typical tolerance compensation examples are:
® Tolerance compensation of the door angle with right-hinged or left-hinged doors

e Tilting of devices under their own weight when they are fastened to thin mounting plates

L

[
N o

‘-‘ﬁj

Molded case circuit breaker
Motor operator

Panel door (closed)
Panel door (open)

@
@
@ Cover frame
@
®
®

Tolerance compensation

To ensure that the panel door can still be opened, a mounted accessory component must
not project beyond the cover frame by more than 5 mm / 0.19" when the door is closed.
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4.13.2 Labeling plate

A supplementary labeling plate (3VA9087-0SX10) is available for the cover frame.
It can be latched in position in the center of any of the four sides of the cover frame. Paper or

plastic labels displaying plant-specific information are attached by adhesive to the labeling
plate.

The scope of supply includes ten labeling plates and ten aluminum-colored labels.
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414 DIN rail adapter

4.141 Introduction

Description of application and basic function

The DIN rail adapter is used to mount molded case circuit breakers on 35 mm DIN rails of
meter or distribution cubicles, for example. DIN rail adapters are available exclusively for
3VA1 molded case circuit breakers in sizes 100 A and 160 A since, on the one hand, DIN
rails are not designed to support heavy weights and, on the other, only molded case circuit
breakers with thermal-magnetic trip units and rated operational currents up to maximum 160
A are normally installed in distribution boards.

The DIN rail adapters are snapped onto the rear panel of the molded case circuit breaker or
fastened by screws. With an adapter installed, the circuit breaker is simple to attach to a DIN
rail. This is done by placing the circuit breaker with attached DIN rail adapter from above
onto the DIN rail and then pressing the bottom half of the circuit breaker lightly against the
rail until the adapter engages.

Overview of variants and products

3VA9181-0SH10 DIN rail adapter for MCCB 3VA1 160 A, 1-pole

3VA9182-0SH10 DIN rail adapter for MCCB 3VA1 160 A, 2-pole

3VA9187-0SH10 DIN rail adapter for MCCB 3VA1 100 A and 160 A, 3-pole / 4-pole
3VA9187-0SH20 DIN rail adapter for MCCB 3VA1 160 A, 3-pole / 4-pole and side mounted RCD
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4.14 DIN rail adapter

4.14.2

Information about installation, assembly and attachment

3VA1 160 1-pole and 2-pole molded case circuit breakers

3VA1 160 1-pole molded case circuit breakers

To attach these to a DIN rail, a 3VA9181-0SH10 DIN rail adapter is required. This DIN ralil
adapter is not attached by screws to the molded case circuit breaker, but simply snapped
into place on the rear panel.

3VA1 160 2-pole molded case circuit breakers

To attach 2-pole molded case circuit breakers to 35 mm DIN rails, a 3VA9182-0SH10 DIN
rail adapter is required. This adapter is fitted with threaded nuts. The molded case circuit
breakers are screwed onto the adapter by means of the mounting screws supplied with the
circuit breakers. The nuts supplied with the circuit breakers are not required.

3VA1 100 and 3VA1 160 3-pole and 4-pole molded case circuit breakers

To attach 3-pole and 4-pole molded case circuit breakers to 35 mm DIN rails, a 3VA9187-
0SH10 DIN rail adapter is required. This adapter is fitted with threaded nuts. The molded
case circuit breakers are screwed onto the adapter by means of the mounting screws
supplied with the circuit breakers. The nuts supplied with the circuit breakers are not
required.

3VA1 100 and 3VA1 160 3-pole and 4-pole molded case circuit breakers with side mounted residual

current device

532

The 3VA9187-0SH20 DIN rail adapter has been specially developed for use with molded
case circuit breakers combined with side mounted residual current device. This DIN rail
adapter is also fitted with threaded nuts so that the molded case circuit breaker/residual
current device assembly can be fastened to it by means of the screws included in the scope
of supply of both devices.

Assembly instructions

The molded case circuit breaker must first be attached to the DIN rail adapter. 3-pole molded
case circuit breakers must be attached such that their right-hand edge (when viewed from
above) is flush with the DIN rail adapter. With 4-pole molded case circuit breakers, the N
pole is situated opposite on the left-hand side (when viewed from above). The screws are
inserted in the fastening holes between phases 1 and 2, and between phases 2 and 3, in the
molded case circuit breaker.

After the molded case circuit breaker has been attached to the DIN rail adapter, the residual
current device must also be mounted on the adapter. After the residual current device has
been secured in position on the DIN rail adapter, the main current paths of the residual
current device and the molded case circuit breaker must be checked to ensure that they are
properly aligned and connected.
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4.14 DIN rail adapter

Information about combination with other accessories

DIN rail adapters are normally used to install molded case circuit breakers (possibly with side
mounted residual current device) in distribution boards. The standard cover is then fitted
over the circuit breakers. The front panel (45 mm high) is the only part of the device which
protrudes through the cover. With this arrangement, it is not possible to use front mounted
accessories.

When molded case circuit breakers including DIN rail adapter are installed on rails in an
open system panel without a cover, it is possible to use front mounted accessories such as
motor operator, rotary operator with shaft stub, front mounted rotary operator and the front
mounted Bowden cable interlock module.

The following accessories are compatible with molded case circuit breakers and DIN rail

adapters:
Manual operators Front mounted rotary operator
Motor operators Side mounted motor operator MO310
Sliding bar unit (2 or 3 breakers)
Interlocks

Bowden cable interlock (for front mounted rotary operators)
Side mounted residual current device

Residual current device . -
Modular residual current device

3VA molded case circuit breakers with IEC certificate
Manual, 03/2019, A5E03603177010-03 533



Accessories

4.14 DIN rail adapter
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Service and maintenance

5.1 Notes

Qualified personnel

It is essential to refer to this documentation when setting up and operating a device/system
described here. The device/system must only ever be serviced and maintained by qualified
personnel. For the purpose of the safety information in these operating instructions, a
"qualified person" is someone who is authorized to energize, ground, and tag equipment,
systems, and circuits in accordance with established safety procedures.

Maintenance category

Maintenance category Maintenance interval

Inspection Annually

Maintenance As required; 10 years after delivery at the latest

Corrective maintenance As required; 20 years after delivery or after 1000 switching cycles at the latest
5.2 Regular maintenance

Recommended maintenance/inspection intervals

Following initial commissioning, the equipment/system must be inspected at least once per
year.

In addition, an inspection should be carried out after 1000 trips at rated operational current.

If the molded case circuit breaker or switch disconnector is operated in an atmosphere that is
dust-laden or in which corrosive vapors, gases, or salt spray is present, it is advisable to
adjust the inspection intervals accordingly, e.g. to twice per year.
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5.2 Regular mainfenance

Inspection procedure recommended for 3VA molded case circuit breakers / switch disconnectors

Schedule of inspections/tests Inspection/test procedures

3VA molded case circuit breakers [ switch disconnectors

Check that connections are tight - Check the tightening torque of the connecting screws
(80% of the tightening torque is recommended)
- Visually inspect the incoming and outgoing cables
- Visually inspect the connection accessories
- Replace any damaged connection accessories after
cleaning the termination area

Inspect the exterior surfaces of the - Examine all visible surfaces for oxidation,
molded case circuit breaker / switch residues or other adverse effects
disconnector - Remove residues with a lint-free, dry
and clean cloth. Never use chemical cleaning agents
or water!
Check the protection parameters Check that the trip unit is correctly set for the prevailing conditions in
the installation and adjust the settings if necessary.
Test the electrical and mechanical Move the handle from OFF to ON, and from ON to OFF, in order to
functions of the molded case circuit check the mechanical function of the molded case circuit breaker
breaker / switch disconnector contacts
Test the tripping function with the Press the <PUSH TO TRIP> button.
<PUSH TO TRIP= button The molded case circuit breaker / switch disconnector must trip and

move to the “TRIP" position.

Residual current device

Test the tripping function with the Press the <PUSH TO TRIP> button.
<PUSH TO TRIP> button The molded case circuit breaker must trip and you must be able to
switch it on again afterward.

Undervoltage release

Test the tripping function 1. Open the molded case circuit breaker.
2. Set the operational voltage (terminals D1 and D2) to 0 V.
3. Close the molded case circuit breaker (move handle to ON).
The molded case circuit breaker must trip and move to the “TRIP”
position.

Optional inspection procedure for the ETU of the 3VA2 molded case circuit breaker

What needs to be tested/inspected? What is the correct test/inspection procedure?

The various protective trip functions of  Test the individual protective functions LSING in the ETU using the
the ETU need to be tested TD500 test device.
The circuit breaker must trip at the end of each test.
The current transformer and the metering function can also be tested
for proper functioning.
Refer to section “Test devices".
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5.3 Maintenance following tripping of a molded case circuit breaker

5.3 Maintenance following tripping of a molded case circuit breaker

If a 3VA molded case circuit breaker trips on overcurrent (overload, short circuit) or residual
current (ground fault or via residual current device), the cause of the trip must be identified
and rectified before the molded case circuit breaker is switched on again.

In the case of 3VA1 molded case circuit breakers with thermal-magnetic trip units, the cause
of tripping can be determined by means of the SAS short circuit alarm switch. With 3VA2
molded case circuit breakers, the cause of tripping can be output via the EFB300 external
function box. With electronic trip units 5-series and 8-series ETUSs, the cause of tripping can
be indicated on the LCD and optionally transferred via communication modules.

An inspection as described in chapter Regular maintenance (Page 535) should be carried
out every time the molded case circuit breaker is tripped by the trip unit. In addition, all black
residues on the molded case circuit breaker must be removed as they might contain
conductive particles. The molded case circuit breaker should then be switched on and off
without load at least five times.
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5.4 Faulf diagnostics

5.4

Fault diagnostics

Description of problem | Possible fault cause Remedial action

Repeated tripping

The protection settings of the ETU are not
correct

Fluctuations in the voltage of the undervoltage
release

Ambient temperature too high

Shunt trip is activated
Tripping by residual current device

Tripping by ground fault

Check whether the current setting of the ETU matches the
rated current of the supply system.

Check the voltage at the undervoltage release. The
connection of other high-consumption loads (such as
motor operators) to the same power source may cause
the voltage to dip briefly in some cases.

The protection settings are specified for a particular
reference point. Erroneous tripping can occur if the ambient
temperature is higher than the specified reference or if other
ambient conditions have not been given due consideration
(e.g. derating for draw-out technology when installation
location is above 2000 m).

Pay due attention to ambient conditions and appropriate
derating.

The trip is initiated by the shunt trip STL or STF.

Check the causes of unintentional shunt trip activation.
Check the insulation in the low-voltage network and at the
loads.

Check the insulation in the low-voltage network and at the
loads.

Molded case circuit
breaker cannot be
switched on by the
handle or manual
operators

No voltage supply to the undervoltage release
Shunt trip STL or STF is connected to voltage

Molded case circuit breaker is locked, e.g.
by sliding bar or cylinder locks in the manual
operators

Molded case circuit breaker is interlocked, e.g.

by a front interlock

Check the voltage supply UVR to the undervoltage release.
Check the voltage.
Unlock the circuit breaker.

Release the circuit breaker.

Molded case circuit
breaker cannot be
switched on via motor
operator

See also

No voltage supply to the undervoltage release
Shunt trip STL or STF is connected to voltage

Molded case circuit breaker is locked, e.g. by
cylinder lock in the motor operator

Molded case circuit breaker cannot be
switched on or off via the communication
interface if the write protection slide switch on
the COMB8O00 is set to OFF

Technical Support (Page 10)
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Check the voltage supply UVR to the undervoltage release.
Check the voltage.
Unlock the circuit breaker.

Check the position of the write protection slide switch on the
COMB800.
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6.1 Circuit diagrams
6.1.1 3VA1 molded case circuit breakers
6.1.1.1 Basic units

Switch disconnectors

N L1 L2 L3 T~L1L2L3
L L an YTITY
(1) prmmnOUl GRS (3 syl i 50,

@ Fixed mounting, 3-pole and 4-pole
@ Plug-in/draw-out units, 3-pole and 4-pole
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6.1 Circuit diagrams

3VA1 molded case circuit breakers with thermal-magnetic trip unit

Fixed mounting and plug-in/draw-out units, 3-pole and 4-pole

N L1 L2 L3

@ Fixed mounting, 3-pole and 4-pole
@ Plug-in/draw-out units, 3-pole and 4-pole
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6.1 Circuit diagrams

Fixed mounting and plug-in/draw-out units, 4-pole, unprotected N conductor

N L1 L2 L3

@ Fixed mounting, 4-pole, unprotected N conductor
@ Plug-in and draw-out units, 4-pole, unprotected N conductor

3VA molded case circuit breakers with IEC certificate
Manual, 03/2019, ASE03603177010-03 541



Technical specifications
6.1 Circuit diagrams

6.1.1.2 Accessories

Auxiliary switches, alarm