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Emax air circuit-breakers.
                       The Open M

Emax air circuit-breakers have always been
appreciated for their high electrical performances,

maximum modularity and standardisation which the all
the ranges feature. Their very high safety, quality and rationality

features, are the result of absolutely innovative design criteria.

Emax air circuit-breakers.
                       The Open M



Minded.

The Emax low voltage air circuit-breakers, designed

and manufactured by ABB SACE, are the absolute top

available on the market today for all applications for

functional and qualitative excellency. Nothing comes

about by chance: the long tradition of quality,

reliability, and care that ABB SACE has always

put into the design and production of its cir-

Innovative by tradition.

cuit-breakers are the best guarantee for anyone looking

for advanced solutions in absolute peace of mind. Sim-

ply pass back over the history of ABB SACE air circuit-

breakers to see a long series of success stories - fifty

years passed in a constant search for innovative

and safe solutions and, above all, always those

providing top performances.

Minded.



Emax air circuit-breakers.
              Firm ground for yo

Modularity and compactness of Emax air
circuit-breakers considerably simplify construction

of the switchboards. The accessories are always fitted
from the front simply and rapidly, without the need for cabling and

in complete safety. The simplicity of these operations means that any
personalisation required can be carried out directly by the end customer.

Emax air circuit-breakers.
              Firm ground for yo



our solutions.

Whatever the application you have in mind, there is

certainly just the apparatus you need for your

applications in the ranges of Emax air circuit-breakers.

The great appreciation shown by the market for this

new series of air circuit-breakers has encouraged

introduction of new ranges which go to increase the

extensive offer available to date.

The very new 1000V AC/DC switch-disconnectors

With this choice, there is no choice.

our solutions.

up to 4000A go to extend the circuit-breakers for

special applications up to 1000V in alternating

current. In order to satisfy more specific and up-to-

date needs, ABB SACE proposes two new Full Size

circuit-breakers with neutral conductor with full

cross-section, specifically for applications in

installations with high harmonic content due to

advanced electronic devices.
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Emax air circuit-breakers.
      The benchmark for you

The high electrical performances of all the Emax

ranges go hand in hand with their mechanical and construction

characteristics, thought up to provide top quality in all cases.

The compactness of Emax air circuit-breakers is the fruit of perfect

integration of both their components and performances.

Emax air circuit-breakers.
      The benchmark for you



ur solutions.

You can tell Emax air circuit-breakers are solid at a

glance. Built with an extremely sturdy metal structure,

they deal brilliantly with any dynamic or thermal

stresses, making each installation reliable and safe.

Thanks to the materials used, an Emax

air circuit-breaker has a much longer

mechanical life compared with the other

circuit-breakers in its category, and, during

The strong point - strength.

its very long life span, only requires minimum

maintenance. As always, ABB SACE stands out for

the quality of its products, for the care and attention

it pays to all details - both constructional or

technological - to offer the market

apparatus which always achieves top

performance.

ur solutions.
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Emax air circuit-breakers.
     The finishing line for yo

The modern releases Emax can be fitted with make
all installations more complete and efficient: the intelligence

they are equipped with can carry out many different functions,
giving the circuit-breaker high trip precision.

Emax air circuit-breakers.
     The finishing line for yo



The new intelligence - intelligent.

our solutions.

With Emax air circuit-breakers you can always choose

the amount of intelligence you need. Like the latest

generation PR113 releases, which carry out a complete

set of protection, signalling, data storage and control

functions. Fitted with a splendid graphic

display, these are available both in the

protection only and in the protection plus

dialogue versions. The PR112 releases

have also been improved and new

functions have been added, with five languages

available to help configure the unit. Moreover, setting

protection is carried out using a password.

And there are not only protection functions, but also

dialogue functions, meaning that these

releases are able to communicate with the

most advanced automation and control

systems, such as the LON® and Modbus®

protocols.

our solutions.
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Fields of application

Automatic circuit-breakers E1B E1N E2B E2N E2L
Poles [No.] 3 - 4 3 - 4
Neutral capacity of 4p circuit-breakers [% Iu] 100 100
Iu (40 °C) [A] 800-1250 800-1250 1600-2000 1250-1600-2000 1250-1600

Ue [V~] 690 690 690 690 690
Icu (220...415V) [kA] 42 50 42 65 130
Ics (220...415V) [kA] 42 50 42 65 130
Icw (1s) [kA] 36 50 42 55 10

(3s) [kA] 36 36 42 42 –

Automatic circuit-breakers with full-size neutral conductor
Poles [No.] Standard version Standard version
Neutral capacity of 4p circuit breakers [% Iu]
Iu (40 °C) [A]
Ue [V~]
Icu (220...415V) [kA]
Ics (220...415V) [kA]
Icw (1s) [kA]

(3s) [kA]

Switch-disconnectors E1B/MS E1N/MS E2B/MS E2N/MS
Poles [No.] 3 - 4 3 - 4 3 - 4 3 - 4
Iu (40 °C) [A] 800-1250 800-1250 1600-2000 1250-1600-2000

Ue [V~] 690 690 690 690
Icw (1s) [kA] 36 50 42 55

(3s) [kA] 36 36 42 42
Icm (220...440V) [kA] 75,6 105 88,2 121

Automatic circuit-breakers for applications up to 1000 V AC E2B/E E2N/E
Poles [No.] 3 - 4 3 - 4
Iu (40 °C) [A] 1600-2000 1250-1600-2000
Ue [V~] 1000 1000
Icu (1000V) [kA] 20 30
Ics (1000V) [kA] 20 30
Icw (1s) [kA] 20 30

Switch-disconnectors for applications up to 1000 V AC E2B/E MS E2N/E MS
Poles [No.] 3 - 4 3 - 4
Iu (40 °C) [A] 1600-2000 1250-1600-2000
Ue [V~] 1000 1000
Icw (1s) [kA] 20 30
Icm (1000V) [kA] 40 63

Switch-disconnectors for applications up to 1000 V DC E1B/E MS E2N/E MS
Poles [No.] 3 - 4 3 - 4
Iu (40 °C) [A] 800-1250 1250-1600-2000
Ue [V-] 750 (3p)-1000(4p) 750 (3p)-1000(4p)
Icw (1s) [kA] 20 25
Icm (750V) [kA] 20 25

(1000V) [kA] 20 25

Sectionalizing truck E1 CS E2 CS
Iu (40 °C) [A] 1250 2000

Earthing switch with making capacity E1 MTP E2 MTP
Iu (40 °C) [A] 1250 2000

Earthing truck E1 MT E2 MT
Iu (40 °C) [A] 1250 2000
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E3 E4 E6

E3N E3S E3H E3L E4S E4H E6H E6V
3 - 4 3 - 4 3 - 4
100 50 50

1250-1600-2000- 1250-1600-2000- 3200-4000-
2500-3200 2500-3200 2500-3200 2000-2500 4000 3200-4000 5000-6300 5000-6300

690 690 690 690 690 690 690 690
65 75 100 130 75 100 100 150
65 75 85 130 75 100 100 125
65 75 75 15 75 100 100 100
65 65 65 – 75 75 85 85

E4S/f E6H/f
Standard version 4 4

100 100
4000 5000-6300
690 690
80 100
80 100
80 100
75 85

E3N/MS E3S/MS E4S/MS E4S/f MS E4H/MS E6H/MS E6H/f MS
3 - 4 3 - 4 3 - 4 4 3 - 4 3 - 4 4

1250-1600-2000-
2500-3200 2500-3200 4000 4000 3200-4000 5000-6300 5000-6300

690 690 690 690 690 690 690
65 75 75 80 100 100 100
65 65 75 75 75 85 85

143 165 165 176 220 220 220

E3H/E E4H/E
3 - 4 3 - 4

      1250-1600-2000-2500-3200 3200-4000
1000 1000

50 65
50 65
50 65

E3H/E MS E4H/E MS
3 - 4 3 - 4

      1250-1600-2000-2500-3200 3200-4000
1000 1000

50 65
105 143

E3H/E MS E4H/E MS
3 - 4 3

     1250-1600-2000-2500-3200 3200-4000
750 (3p)-1000(4p) 750

40 65
40 65
40 –

E3 CS E4 CS E6 CS
3200 4000 6300

E3 MTP E4 MTP E6 MTP
3200 4000 6300

E3 MT E4 MT E6 MT
3200 4000 6300
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Structure of the circuit-breakers
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Operating mechanism
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Operating and signalling parts
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1 Trademark and size of circuit-
breaker

2 SACE PR111, PR112 or PR113
Release

3 Pushbutton for manual
opening

4 Pushbutton for manual
closing

5 Lever to manually charge
closing springs

6 Electrical rating plate
7 Mechanical device to signal

circuit-breaker open “O” and
closed “I”

8 Signal for springs charged or
discharged

9 Mechanical signal for protection
release tripped

10 Operation counter
11 Key lock in open position
12 Key lock and padlock in racked-

in/racked-out position (for
withdrawable version only)

13 Racking-in/racking out device
(for withdrawable version only)

14 Terminal box (for fixed version
only)

15 Sliding contacts (for withdraw-
able version only)

16 Circuit breaker position
indicator: racked-in/ test isolated
/racked-out / connected/test
isolated/disconnected (for
withdrawable version only)

17 Padlock device in open position
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Fixed parts of  withdrawable circuit-breakers

������

1 Sheet steel supporting
structure

2 Single earthing clamp
mounted on the left for E1, E2
and E3, double earthing
clamps for E4 and E6

3 Safety shutters (protection
rating IP20)

4 Terminal support base
5 Terminals (rear, front or flat)
6 Contacts signalling that the

circuit-breaker is racked-in,
test isolated, racked-out

7 Sliding contacts
8 Padlock device for safety

shutters (on request)
9 Fastening points (4 for E1, E2,

E3 and 6 for E4, E6)
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Selective circuit-breaker
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Utilization category
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Selective������������	
��
�	�����circuit-breakers���������������
����������������������	�����������
���	����������	�����
 ��	��	

	��!��"�	#������"�$�������������	����	����%� ����&�������%���� 


���	��������	#���$��	�����#��	
������	��

'#��current-limiting circuit-breakers���(������)(�&������	�

������*��'#���#��	
	��
�������	� ��"� �����	� $��%� �
 ��	��	� ���

	#����������	
&���!���+������������������%���"�����	��	#��� ���	


���� ����� ������"#��#�	#�%�����&������'#�����	�	#�	�	#�%�&�����

	��������*��������	� �������� 	#�� ����&���	%� ��� �&	������� 	#�

��������%������	�$�	%�������������	
	% �����	�
�
	% �������	�$�	%�

"�	#���	#����"���	����#��	
	�
��"�	#�	����������	�	#���#�����

'#��� ��������$��	��������������	
��
�	����������	
&���!�������

�����"��	#%�����
 #������������+�	#�%�
�!���	� ����&���	�,

- ����������	�%� ������� 	#�� ��!�������	� ��� ����	���� 	�� 	#�� ��


� ��	�$��$����.

- ����	�����%���
�	�� ���������	
	#����#������%�

'#�������	��	�&�����	���������,

- ������������	���%��
����	������.

- ��������	#��
����	������.

- ��$��������	#����/���������&��������&��&���.

- 	#�� ����&���	%������������	����"�	#��	#���������	
&���!���� ��

	#�������������&��!
� ����������
���	����

Current-limiting circuit-breaker
�������	��

������

1 Sheet steel supporting
structure

2 Current transformer for
protection release

3 Pole group insulating box
4 Horizontal rear terminals
5-5a Plates for fixed main

contacts
5b Plates for fixed arc-breaking

contacts
6-6a Plates for main moving

contacts
6b Plates for moving arc-

breaking contacts
7 Arcing chamber
8 Terminal box for fixed

version - Sliding contacts
for withdrawable version

9 Protection release
10 Circuit-breaker closing and

opening control
11 Closing springs
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Horizontal rear terminals Vertical rear terminals Front terminals

Flat terminalsHorizontal rear terminals Vertical rear terminals Front terminals
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General specifications
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&�����������,�-�!
���./0�����

1���	��������������
����������� ,�-�!
���1���	������������

% �
����


&�����
�
��!�
���������
��������
������
��	
������#��2��������

&������

���(�	��

��
���!
��������������
�
�	

�)'



�

ABB SACE �/11

���������	

����	
�����	
�

����	
��

�
����

����	
��

�
����

����	
��

���

����	
��

���

����������

�����
������
������
�

����������

�����
�

�����
��

�
����

 D U OT UV OV RV RP M

 D U OT UV OV RV RP M

Protection

Protection and
communication
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Versions available
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Inverse long time-delay trip
overload protection � � �

Adjustable-slope curve (IEC 60255-3) �

Selective short-circuit protection with inverse or definite
short time-delay trip � � �

Instantaneous short-circuit protection with adjustable
trip current threshold � � �

Earth fault protection residual (internal sensor) � � �

source ground return (external sensor) � �

Directional short-circuit protection with adjustable delay �

Protection against phase umbalance �

Protection against overtemperature � �

        Undervoltage and overvoltage protection �

Residual voltage protection / neutral displacement protection �

Reverse power protection �

Thermal memory for L  and S functions � �


�����������

Currents (phases, neutral, earth fault) � �

Voltage (phase-phase, phase-neutral, residual) �

Power (active, reactive, apparent) �

Power factor �

Frequency and peak factor �

Energy (active, reactive, apparent, counter) �

Harmonics calculation (displays waveform and module of the harmonics) �


����������	������	���	����

Events stored in chronological order � �

Counting number of operations and contact wear � �

�������������	����	�����������	�����������	���	�������	������

Remote setting of parameters for protection functions,
unit configuration and communication � �

Transmission of measurements, states and alarms from circuit-breaker to system � �

Transmission of maintenance events and data from circuit-breaker to system � �

���
�����

Alarm and tripping for release overtemperature � �

Alarm for microprocessor fault � �

����	�����
���

Parameters set using DIP switches �

Parameters set using keys and liquid crystal display � �

Alarm signals for L, S, I and G functions � �

Alarm signalling one of the following protections: undervoltage,
overvoltage, residual voltage, reverse power �

Imbalance phase and overtemperature signal � �

Complete management of pre-alarms and alarms for all protection and self-monitoring functions � �

Password for use with “READ”
or “EDIT” mode � �

����	�������

Connection-disconnection of loads in relation to the current flowing through the circuit-breaker � �

����	�����������

May be activated for protection functions S or G �

May be activated for protection functions S, G or D �
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E1B 800
E1N 1250

E2B
1600

2000
1250

E2N 1600

2000

E2L
1250
1600

E3N
2500
3200
1250

E3S
1600
2000

E3H
2500

3200

E3L
2000
2500

E4S 4000

E4H
3200
4000

E4S/f 4000

E6H
5000
6300

E6H/f
5000
6300
3200

E6V
4000
5000
6300
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Setting the current transformers
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Standards, approvals and certifications
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A design dedicated to Quality and respect
for the environment
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E1 B-N E2 B-N E2 L
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Shared specifications
Voltages

Rated service voltage Ue [V] 690 ~
Rated insulation voltage Ui [V] 1000
Rated impulse withstand
voltage Uimp [kV] 12
Test voltage at industrial
frequency for 1 minute [V] 3500 ~

Service temperature [°C] -25....+70
Storage temperature [°C] -40....+70
Frequency  f [Hz] 50 - 60
Number of poles 3 - 4
Versions                                             Fixed - Withdrawable

E1 E2
Performance levels B N B N L
Currents
Rated uninterrupted current (at 40 °C) Iu [A] 800 800 1600 1250 1250

[A] 1250 1250 2000 1600 1600
[A] 2000
[A]
[A]

Capacity of neutral pole on four-pole circuit-breakers [%Iu] 100 100 100 100 100
Rated ultimate short-circuit breaking capacity Icu

220/230/380/400/415 V ~ [kA] 42 50 42 65 130
440 V ~ [kA] 42 50 42 65 110
500/660/690 V ~ [kA] 36 36 42 55 85

Rated service short-circuit breaking capacity Ics
220/230/380/400/415 V ~ [kA] 42 50 42 65 130
440 V ~ [kA] 42 50 42 65 110
500/660/690 V ~ [kA] 36 36 42 55 65

Rated short-time withstand current Icw                         (1s) [kA] 36 50 42 55 10
                                                                        (3s) 36 36 42 42 –

Rated short-circuit making capacity (peak value) Icm
220/230/380/400/415 V ~ [kA] 88,2 105 88,2 143 286
440 V ~ [kA] 88,2 105 88,2 143 242
500/660/690 V ~ [kA] 75,6 75,6 88,2 121 187

Utilisation category (in accordance with IEC 60947-2) B B B B A
Isolation behavior (in accordance with IEC 60947-2) ■ ■ ■ ■ ■

Overcurrent protection
Microprocessor-based releases for AC applications ■ ■ ■ ■ ■

Operating times
Closing time (max) [ms] 80 80 80 80 80
Break time for I<Icw (max) (1) [ms] 70 70 70 70 70
Break time for I>Icw (max) [ms] 30 30 30 30 12
Overall dimensions
Fixed: H = 418 mm - D = 302 mm L (3/4 poles) [mm]               296/386 296/386
Withdrawable: H = 461 mm - D = 396.5 mm L (3/4 poles) [mm]               324/414 324/414
Weights (circuit-breaker complete with releases and CT, not including accessories)
Fixed 3/4 poles [kg] 45/54 45/54 50/61 50/61 52/63
Withdrawable 3/4 poles (including fixed part) [kg] 70/82 70/82 78/93 78/93 80/95

E1 B-N E2 B-N E2 L
Rated uninterrupted current (a 40 °C) Iu [A] 800 1250 1250 1600 2000 1250 1600

Mechanical life with regular routine maintenance [No. operations x 1000] 25 25 25 25 25 20 20

Frequency [Operations per hour] 60 60 60 60 60 60 60

Electrical life (440 V ~) [No. operations x 1000] 10 10 15 12 10 4 3

(690 V ~) [No. operations x 1000] 10 8 15 10 8 3 2

Frequency [Operations per hour] 30 30 30 30 30 20 20
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SACE Emax automatic circuit-breakers
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2             E3 E4 E6

E3 N-S-H E3 L E4 S-H E6 H-V
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             E3 E4 E6
N S H L S H H V

2500 1250 1250 2000 4000 3200 5000 3200
3200 1600 1600 2500 4000 6300 4000

2000 2000 5000
2500 2500 6300
3200 3200

100 100 100 100 50 50 50 50

65 75 100 130 75 100 100 150
65 75 100 110 75 100 100 150
65 75 85 (2) 85 75 85 (2)(3) 100 100

65 75 85 130 75 100 100 125
65 75 85 110 75 100 100 125
65 75 85 65 75 85 (3) 100 100
65 75 75 15 75 100 100 100
65 65 65 – 75 75 85 85

143 165 220 286 165 220 220 330
143 165 220 242 165 220 220 330
143 165 187 187 165 187 220 220
B B B A B B B B
■ ■ ■ ■ ■ ■ ■ ■

■ ■ ■ ■ ■ ■ ■ ■

80 80 80 80 80 80 80 80
70 70 70 70 70 70 70 70
30 30 30 12 30 30 30 30

                     404/530                        566/656                        782/908
                     432/558                        594/684                        810/936

66/80 66/80 66/80 72/83 97/117 97/117 140/160 140/160
104/125 104/125 104/125 110/127 147/165 147/165 210/240 210/240

E3 N-S-H E3 L E4 S-H E6 H-V
1250 1600 2000 2500 3200 2000 2500 3200 4000 3200 4000 5000 6300

20 20 20 20 20 15 15 15 15 12 12 12 12

60 60 60 60 60 60 60 60 60 60 60 60 60

12 10 9 8 6 2 1,8 7 5 5 4 3 2

12 10 9 7 5 1,5 1,3 7 4 5 4 2 1,5

20 20 20 20 20 20 20 10 10 10 10 10 10
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E4S/f E6H/f
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Automatic circuit-breakers with full-size neutral
conductor
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E4S/f E6H/f

Rated uninterrupted current (at 40 °C) Iu [A] 4000 5000

[A] 6300
Number of poles 4 4

Rated service voltage Ue [V ~] 690 690

Rated ultimate short-circuit breaking capacity  Icu
220/230/380/400/415 V ~ [kA] 80 100

440 V ~ [kA] 80 100

500/660/690 V ~ [kA] 75 100

Rated service short-circuit breaking capacity Ics
220/230/380/400/415 V ~ [kA] 80 100

440 V ~ [kA] 80 100

500/660/690 V ~ [kA] 75 100

Rated short-time withstand current Icw
(1s) [kA] 80 100

(3s) [kA] 75 85

Rated short-circuit making capacity (peak value) Icm [kA] 176 220

Application category (in accordance with IEC 60947-2) B B

Isolation behavior (in accordance with IEC 60947-2) ■ ■

Overall dimensions
Fixed: H = 418 mm - D = 302 mm L [mm] 746 1034

Withdrawable: H = 461 - D = 396.5 mm L [mm] 774 1062

Weights (circuit-breaker complete with releases and CT, not including accessories)

Fixed [kg] 120 165

Withdrawable (including fixed part) [kg] 170 250
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E1B/MS E1N/MS E2B/MS E2N/MS E3N/MS E3S/MS E4S/MS E4S/fMS E4H/MS E6H/MS E6H/f MS
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Switch-disconnectors
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E1B/MS E1N/MS E2B/MS E2N/MS E3N/MS E3S/MS E4S/MS E4S/fMS E4H/MS E6H/MS E6H/f MS

Rated uninterrupted current [A] 800 800 1600 1250 2500 1250 4000 4000 3200 5000 5000
(a 40 °C) Iu [A] 1250 1250 2000 1600 3200 1600 4000 6300 6300

[A] 2000 2000
[A] 2500
[A] 3200

Rated service
voltage Ue [V ~] 690 690 690 690 690 690 690 690 690 690 690

[V –] 250 250 250 250 250 250 250 250 250 250 250

Rated insulation
voltage Ui [V ~] 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000

Rated impulse withstand
voltage Uimp [kV] 12 12 12 12 12 12 12 12 12 12 12

Rated short-time
withstand current Icw (1s) [kA] 36 50 42 55 65 75 75 80 100 100 100

(3s) [kA] 36 36 42 42 65 65 75 75 75 85 85

Rated short-circuit making
capacity (peak value) Icm

220/230/380/400/415/440 V ~ [kA] 75,6 105 88,2 121 143 165 165 176 220 220 220

500/660/690 V ~ [kA] 75,6 75,6 88,2 121 143 165 165 165 187 220 220
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     E2B/E E2N/E E3H/E           E4H/E
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Automatic circuit-breakers for applications
up to 1000V AC
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     E2B/E E2N/E E3H/E           E4H/E

Rated uninterrupted current (at 40 °C) Iu [A] 1600 2000 1250 1600 2000 1250 1600 2000 2500 3200 3200 4000
Rated service voltage Ue [V~] 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000
Rated ultimate short-circuit
breaking capacity Icu [kA] 20 20 30 30 30 50 50 50 50 50 65 65
Rated service short-circuit
breaking capacity Ics [kA] 20 20 30 30 30 50 50 50 50 50 65 65
Rated short-time withstand
current Icw (1s) [kA] 20 20 30 30 30 50 50 50 50 50 65 65
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E2B/E MS E2N/E MS E3H/E MS E4H/E MS
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Switch-disconnectors for applications
up to 1000V AC
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E2B/E MS E2N/E MS E3H/E MS E4H/E MS

Rated uninterrupted current (at 40 °C) Iu [A] 1600 1250 1250 3200
[A] 2000 1600 1600 4000
[A] 2000 2000
[A] 2500
[A] 3200

Number of poles 3/4 3/4 3/4 3/4

Rated AC service voltage Ue [V] 1000 1000 1000 1000

Rated AC insulation voltage Ui [V] 1000 1000 1000 1000

Rated impulse withstand voltage Uimp [kV] 12 12 12 12

Rated short-time withstand current Icw (1s) [kA] 20 30 50 65

Rated making capacity Icm 1000 VAC (peak value) [kA] 40 63 105 143
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E1B/E MS E2N/E MS E3H/E MS E4H/E MS
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Switch-disconnectors for applications
up to 1000V DC
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E1B/E MS E2N/E MS E3H/E MS E4H/E MS

Rated uninterrupted current (at 40 °C) Iu [A] 800 1250 1250 3200
[A] 1250 1600 1600 4000
[A] 2000 2000
[A] 2500
[A] 3200

Number of poles 3 4 3 4 3 4 3

Rated AC service voltage Ue [V] 750 1000 750 1000 750 1000 750

Rated AC insulation voltage Ui [V] 1000 1000 1000 1000 1000 1000 1000

Rated impulse withstand voltage Uimp [kV] 12 12 12 12 12 12 12

Rated short-time withstand current Icw (1s) [kA] 20 20 25 25 40 40 65

Rated making capacity Icm 750 V DC [kA] 20 20 25 25 40 40 65

1000 V DC – 20 – 25 – 40 –
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Sectionalizing truck

Sectionalizing truck - CS
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Earthing switch with making capacity - MTP
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Earthing switch with making capacity
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Other versions
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Earthing truck

Other versions

Earthing truck- MT
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Modular design
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For TN-C systems (the neutral
cannot be interrupted because it
also acts as the protection
conductor).
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In all other instances, with
exceptions for the IT system
(see CEI Standards 64-8/
473.3.2.2).
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Current transformers can be
installed on the external neutral
of five-wire systems (TN-S) with
3-pole circuit-breakers.

������������	��	�
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Choosing the type of circuit breaker

For users that do not use the
neutral (e.g.: asynchronous motors)
and, for systems with non-
distributed neutral in general.


����������������������������

������"���������
����	���������	�
���������������������	��
���#�

	��
�	�����	������
���������
!��	�����������
���������
�	�����

	��
��	��	���
�	�����	�����������
	�����	��
���
�	������
	��������	�

������	�
�����
	�
�
��!

������	������
���������
����	���������	�
�����������������
���

���$

% �������	��
��	��	���
��
���	�����	��
����� �
	�����	��
������	�

����	��������	�
�����
	�
�
��$

% ����� ��
���� �
����������� ��� �� �	�
�
�� ���� 	����	�������	�� �

��
����������	�
��������������������!



ABB SACE�/4

�

�
�
�
�
�
�
�
�
�
�
	
�
�
�
�

����������	�
�	����	��
������
����


��
�����

���������	���	��
����
������������������
����
�����������

�������
������������	�������������������������������
��
���

������������
����������������
��
������������������
��
������

����������������������� ����������������
����
�������������

�� ���	������������� ��� ��������������������������
��������������

����� ��!����������

���� ��	���������	�������������
������
������ ������������ ���

��������� ����������

������������	��	�
����
�����

Choosing the type of circuit breaker
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For switchboards with access
from the rear

�������	
����
�������	


For switchboards with access
from the rear

�����
�������	


For wall-mounted switchboards,
with access from the front only

�	��
����
�������	


(withdrawable version only) For
switchboards with access from
the rear
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Power loss
Circuit breaker Iu Fixed Withdrawable

3/4 Poles 3/4 Poles
[A] [W] [W]

 E1 B-N 800 65 95
1250 150 230

 E2 B-N 1250 70 130
1600 115 215
2000 180 330

 E2 L 1250 105 165
1600 170 265

 E3 N-S-H 1250 60 90
1600 85 150
2000 130 225
2500 205 350
3200 330 570

 E3 L 2000 215 330
2500 335 515

 E4 S-H 3200 235 425
4000 360 660

 E6 H-V 3200 170 290
4000 265 445
5000 415 700
6300 650 1100

Note
������������������������������	
�
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�����
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�
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Type Iu Continuous capacity Busbars section Continuous capacity Busbars section
[A] [A] [mm2] [A] [mm2]

35°C 45°C 55°C 35°C 45°C 55°C

E1B/N 08 800 800 800 800 1x(60x10) 800 800 800 1x(60x10)
E1B/N 12 1250 1250 1250 1250 1x(80x10) 1250 1250 1200 2x(60x8)
E2N 12 1250 1250 1250 1250 1x(60x10) 1250 1250 1250 1x(60x10)
E2B/N 16 1600 1600 1600 1600 2x(60x10) 1600 1600 1530 2x(60x10)
E2B/N 20 2000 2000 2000 1800 3x(60x10) 2000 2000 1750 3x(60x10)
E2L 12 1250 1250 1250 1250 1x(60x10) 1250 1250 1250 1x(60x10)
E2L 16 1600 1600 1600 1500 2x(60x10) 1600 1490 1400 2x(60x10)
E3S/H 12 1250 1250 1250 1250 1x(60x10) 1250 1250 1250 1x(60x10)
E3S/H 16 1600 1600 1600 1600 1x(100x10) 1600 1600 1600 1x(100x10)
E3S/H 20 2000 2000 2000 2000 2x(100x10) 2000 2000 2000 2x(100x10)
E3N/S/H 25 2500 2500 2500 2500 2x(100x10) 2500 2490 2410 2x(100x10)
E3N/S/H 32 3200 3200 3100 2800 3x(100x10) 3000 2880 2650 3x(100x10)
E3L 20 2000 2000 2000 2000 2x(100x10) 2000 2000 1970 2x(100x10)
E3L 25 2500 2500 2390 2250 2x(100x10) 2375 2270 2100 2x(100x10)
E4H 32 3200 3200 3200 3200 3x(100x10) 3200 3200 3020 3x(100x10)
E4S/H 40 4000 4000 3980 3500 4x(100x10) 3600 3510 3150 6x(60x10)
E6V 32 3200 3200 3200 3200 3x(100x10) 3200 3200 3200 3x(100x10)
E6V 40 4000 4000 4000 4000 4x(100x10) 4000 4000 4000 4x(100x10)
E6H/V 50 5000 5000 4850 4600 6x(100x10) 4850 4510 4250 6x(100x10)
E6H/V 63 6300 6000 5700 5250 7x(100x10) - - - -
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����
�����

Current carrying capacity in switchboards
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Temperature derating
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Temperature E1 800 E1 1250
[°C] % [A] % [A]

10 100 800 100 1250
20 100 800 100 1250
30 100 800 100 1250
40 100 800 100 1250
45 100 800 100 1250
50 100 800 100 1250
55 100 800 100 1250
60 100 800 100 1250
65 100 800 99 1240
70 100 800 98 1230
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Temperature derating

Temperature E2 1250 E2 1600 E2 2000
[°C] % [A] % [A] % [A]

10 100 1250 100 1600 100 2000
20 100 1250 100 1600 100 2000
30 100 1250 100 1600 100 2000
40 100 1250 100 1600 100 2000
45 100 1250 100 1600 100 2000
50 100 1250 100 1600 97 1945
55 100 1250 100 1600 94 1885
60 100 1250 98 1570 91 1825
65 100 1250 96 1538 88 1765
70 100 1250 94 1510 85 1705
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Iu [A]
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E3 3200
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E3 2500
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Temperature E3 1250 E3 1600 E3 2000 E3 2500 E3 3200
[C°] % [A] % [A] % [A] % [A] % [A]

10 100 1250 100 1600 100 2000 100 2500 100 3200
20 100 1250 100 1600 100 2000 100 2500 100 3200
30 100 1250 100 1600 100 2000 100 2500 100 3200
40 100 1250 100 1600 100 2000 100 2500 100 3200
45 100 1250 100 1600 100 2000 100 2500 100 3200
50 100 1250 100 1600 100 2000 100 2500 97 3090
55 100 1250 100 1600 100 2000 100 2500 93 2975
60 100 1250 100 1600 100 2000 100 2500 89 2860
65 100 1250 100 1600 100 2000 97 2425 86 2745
70 100 1250 100 1600 100 2000 94 2350 82 2630
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Iu [A]

T [°C]
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E4 4000
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Temperature E4 3200 E4 4000
[°C] % [A] % [A]

10 100 3200 100 4000
20 100 3200 100 4000
30 100 3200 100 4000
40 100 3200 100 4000
45 100 3200 100 4000
50 100 3200 98 3900
55 100 3200 95 3790
60 100 3200 92 3680
65 98 3120 89 3570
70 95 3040 87 3460
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Temperature derating
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Iu [A]

T [°C]
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E6 6300

E6 3200

E6 5000
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Temperature E6 3200 E6 4000 E6 5000 E6 6300
[°C] % [A] % [A] % [A] % [A]

10 100 3200 100 4000 100 5000 100 6300
20 100 3200 100 4000 100 5000 100 6300
30 100 3200 100 4000 100 5000 100 6300
40 100 3200 100 4000 100 5000 100 6300
45 100 3200 100 4000 100 5000 100 6300
50 100 3200 100 4000 100 5000 100 6300
55 100 3200 100 4000 100 5000 98 6190
60 100 3200 100 4000 98 4910 96 6070
65 100 3200 100 4000 96 4815 94 5850
70 100 3200 100 4000 94 4720 92 5600
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Altitude H [m] <2000 3000 4000 5000
Rated service voltage Ue [V] 690 600 500 440
Rated current In [A] In 0,98xIn 0,93xIn 0,90xIn
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Overload I1= 0,4 - 0.5 - 0.6 - 0.7 - With current I= 6 x I1 – t=k/I2

protection 0.8 - 0.9 - 0.95 - 1 x In t1 = 3 s (curve A), 6 s (curve B),
12 s (curve C), 18 s (curve D)

Tolerance (1) Release between 1.1 and 1.2 x I1 ± 10%  Ig � 3 x In
± 20%  Ig � 3 x In

Selective short-circuit I2= 1 - 2 - 3 - 4 - 6 - 8 - 10 x In With current I= 8 x In � t=k/I2

protection t2 = 0.05 s (curve A), 0.10 s (curve B)
0.25 s (curve C), 0.5 s (curve D)

Tolerance (1) ± 10 % ± 20%

I2= 1 - 2 - 3 - 4 - 6 - 8 - 10 x In With current  I>I2 � t=k
t2 = 0.05 s (curve A), 0.10 s (curve B)
0.25 s (curve C), 0.5 s (curve D)

Tolerance (1) ± 10 % The better of the two figures: ± 20% o ± 50 ms

Instantaneous I3= 1,5 - 2 - 4 - 6 - 8 - 10 - 12 x In Instantaneous � t=k
short-circuit protection

Tolerance (1) ± 20 % � 35 ms  Ig � 3 x In
� 30 ms  Ig � 3 x In

Earth fault I4= 0.2 - 0.3 - 0.4 - 0.6 - With current  I = 4 x I4 � t=k/I2

protection 0.8 - 0.9 - 1 x In t4 = 0.1 s (curve A), 0.2 s (curve B)
0.4 s (curve C), 0.8 s (curve D)

Tolerance (1) ± 10 % ± 20%
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The following tolerance values apply in all cases not covered by the above:

Trip threshold Trip time

� ����
�����	���������
�������� �!� "��#$

S ± 10% ± 20%
I ± 20% � 60ms
G ± 15% ± 20%
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t = k
I2

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

��������������	
����
����������
��������
���
����
������

PR111/P

Functions L-I

Functions L-S-I
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t = k
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Functions L-S-I

Functions G
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PR112/P PR112/PD
Auxiliary power supply 24 V DC ± 20% 24 V DC ± 20%
(galvanically insulated)
Maximum ripple 5% 5%
Inrush current @ 24V ~3 A for 30 ms ~5 A for 30 ms
Starting current @ 24V ~1.0 A for 150 ms ~1.0 A for 150 ms
Rated current @ 24V ~125 mA ~250 mA
Rated power @ 24V ~3 W ~6 W
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Overload I1= 0,4….1 x In 0,01 x In t1= 3 s....144 s 3 s (1) – t=k/I2 � –
protection

Tolerance (3) Release between ± 10%  Ig � 4 x In
1,1 and 1,2 x I1 ± 20%  Ig � 4 x In

Selective short-
circuit protection I2= 0,6….10 x In 0,1 x In t2= 0,05 s….0,75 s (2) 0,01s � t=k – �

Tolerance (3) The better of the two figures:
± 7% Ig � 4 x In ± 10% or ± 50 ms  Ig � 4 x In
± 10% Ig � 4 x In ± 15% or 50 ms  Ig � 4 x In
I2= 0,6….10 x In 0,1 x In t2= 0,05 s….0,75 s 0,01s � t=k/I2 � –

Tolerance (3) ± 7% Ig � 4 x In ± 15% Ig � 4 x In
± 10% Ig � 4 x In ± 20% Ig � 4 x In

Instantaneous
short-circuit
protection I3= 1,5….15 x In 0,1 x In Instantaneous – � t=k – –

Tolerance (3) ± 10% Ig � 4 x In
± 15% Ig � 4 x In � 25 ms

Earth fault
protection I4= 0,2….1 x In 0,02 x In t4= 0,1 s…..1s 0,05 s � t=k – �

Tolerance (3) The better of the two figures:
± 10% ± 10% or ± 50 ms  Ig � 4 x In
I4= 0,2….1 x In 0,02 x In t4= 0,1 s…..1s 0,05 s � t=k/I2 – –

Tolerance (3) ± 10% ± 20%
Protection against
overtemperature may not be set – Instantaneous – – temp=k – –

Trip threshold Trip time

L Release between 1.1 and 1.25 x I1 ± 20%
S ± 10% ± 20%
I ± 15% � 60ms
G ± 15% ± 20%
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PR112/P

Functions L-S-I

Functions L-S-I
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����
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#

PR113/P PR113/PD
Auxiliary power supply 24 V DC ± 20% 24 V DC ± 20%
(galvanically insulated)
Maximum ripple 5% 5%
Inrush current @ 24V ~3 A for 30 ms ~5 A for 30 ms
Starting current @ 24V ~1.0 A for 150 ms ~1.0 A for 150 ms
Rated current @ 24V ~200 mA ~310 mA
Rated power @ 24V ~5 W ~8 W

In accordance with IEC 60255-3
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[100, 115, 120, 190, 208, 220, 230, 240, 277,
347, 380, 400, 415, 440, 480, 500, 550, 600,
660, 690, 910, 950, 1000] / �3
100/�3
0,5
> 600
� 10
20% permanent
4 between IN and OUT
4 between shield and IN
(the shield must be earthed)
4 between shield and OUT
(the shield must be earthed)
45 � f � 66

[V]

[V]

[Ohm]
[kOhm]

[kV]

[Hz]

Rated Primary Voltage ANSI/IEC

Rated Secondary Voltage (recommended)
Precision class
Primary winding resistance
Load resistance
Overload
Insulation

Frequency

(Un)

(Us)

Note����������������	����
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����������� ��������������������������4������������������������������������������� ����������������

��������������2����
�������������������4������������������������������������������������������������

���������������

�����������������&���!���������
�����������������������������������������������������������������

�����������������&���!����������� ������������ �������������"����� ������������ �����������.���

����������������������������������������#6�6�7%��������

Notes:
���������	�
��
���
�	�������	���
	��	�
�����

��������
����
����������	��
����	�	�����	������

����������	���������
���
������
������	��

����
������
��������
��

�����	�
��
���
	��	�
������
	�� ��
��
��
��	��

!"#$�����%##$�&���



ABB SACE�/20

�

����������	������
��
��
���

����������	������
��
��
� �����������������
��� �������
��
�
�� �����������
������������
��
��

�
�� ��
���
����� ���� ������ �
�
� ��
� �
������ 
��� �����
��
� ��� 
��� ��
���� ��	��� �
�� ���
� 
��

������
������������
��������
��
����������
��
��
�����������
��
����������������	���
����������
�


���
����
���������� ��
�����

��������������	�
��

����
��
�������
��
��
����
����������
�
���������

��������!������

�
��"#$����
�����������

�
��

%
� �
�
����
��
�� 	����� ����� ����� �����
���� �����&� 
��� �����
�
�� �����

� �
� 
��� 
��
���� ���� ��

�������
��
�
��
����
����������

��������
��
��
����������
�����
��������	�
����������
�
����������������'

%�(�)�"#$����##$����"#$���*##$�+�%�

����
���������	����
��
���
��
������

�
�������
�������������������������
�
��
����
	��
�
������

������
����������
��
�����

�
�����
���������%��

��������������	
����
����������
 ��������
���
����
������

PR113/P

��������	
��
��
�	��
��
�������
������

���
�
	���	������

�����
��
������
�
��
�����	��
������
��
��
��,&�-&�%��
��.�
�������
��	�
���������
����
���������

����
��
����
��
������������������������

������
�����
������������
���������
����������

����

���
��
�������/��
���&�
��
��������&������0�

�����
��
�������������
��������##����
����"��&��
��
�������#�#"����%
������
���
������

������
��������
�������������������������	�'

1 	��
�
���������
����������������	�
���������	������������2

1 	��
�
�����������������
�����+����������

��+������#���+�%
2���
�	��
��
����������������

��������
���
��������

����������
�����	�
���
������������#���+�%
&����
����������������	���������


�+
��
����������

Threshold I1 settings (overload protection)
Circuit-breaker size 0,4 � I1 � 0,5 0,5 � I1 � 0,66 0,66 � I1 � 1(*)

E1B 50-100-150-200% 50-100-150% 50-100%
E1N 50-100-150-200% 50-100-150% 50-100%
E2B 50-100-150-200% 50-100-150% 50-100%
E2N 50-100-150-200% 50-100-150% 50-100%
E2L 50-100-150-200% 50-100-150% 50-100%
E3N 50-100-150-200% 50-100-150% 50-100%
E3S 50-100-150-200% 50-100-150% 50-100%
E3H 50-100-150-200% 50-100-150% 50-100%
E3L 50-100-150-200% 50-100-150% 50-100%
E4S 50-100% 50% 50%
E4H 50-100% 50% 50%
E4S/f 50-100-150-200% 50-100-150% 50-100%
E6H 50-100% 50% 50%
E6V 50-100% 50% 50%
E6H/f 50-100-150-200% 50-100-150% 50-100%
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The following versions are available:
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Overload
protection I1= 0.4….1 x In 0.01 x In t1= 3 s....144 s 3 s (1) – t=k/I2 � –

Tolerance (3) Release between ± 10%  Ig � 4 x In
1.1 e 1.2 x I1 ± 20%  Ig � 4 x In
I1= 0.4….1 x In 0.01 x In b= 0.2....10 0,1s –

Tolerance 1.1 ... 1.25 x I1 ± 20%  Ig � 5 x I1
(in accordance with IEC 60255-3) ± 30%  2xI1� Ig < 5 x I1 In

Selective short-circuit
protection I2= 0.6….10 x In 0.1 x In t2= 0.05 s….0.75 s (2) 0.01s � t=k – �

Tolerance (3) The better of the two figures:
± 7% Ig � 4 x In ± 10% o ± 50 ms   Ig � 4 x In
± 10% Ig � 4 x In ± 15% o ± 50 ms   Ig � 4 x In
I2= 0.6….10 x In 0.1 x In t2= 0.05 s….0.75 s 0.01s � t=k/I2 � –

Tolerance (3) ± 7% Ig � 4 x In ± 15%  Ig � 4 x In
± 10% Ig � 4 x In ± 20%  Ig � 4 x In

Instantaneous
short-circuit
protection I3= 1,5….15 x In 0,1 x In Instantaneous – � t=k – –

Tolerance (3) ± 10% Ig � 4 x In
± 15% Ig � 4 x In � 25 ms

Earth fault
protection I4= 0.2….1 x In 0.02 x In t4= 0.1 s…..1 s 0.05 s � t=k – �

Tolerance (3) The better of the two figures:
± 7% Ig � 4 x In ± 10% o � 50 ms  Ig � 4 x In
I4= 0.2….1 x In 0.02 x In t4= 0.1 s…..1 s 0.05 s � t=k/I2 – –

Tolerance (3) ± 7% Ig � 4 x In ± 15%
Directional
short-circuit
protection I7= 0.6….10 x In 0.1 x In t7= 0.20 s…..0.75 s 0.01 s � t=k – �

Tolerance ± 10% ± 20%
Phase
umbalance
protection I6= 10%….90% 10% t6= 0.5 s…..60 s 0.5 s � t=k – –

Tolerance ± 10% ± 20%
Protection against
overtemperature may not be set – Instantaneous – – temp=k – –

Undervoltage
protection I8= 0.6….0.95 x Un 0.01 x In t8= 0.1 s…..5 s 0.1 s � t=k – –

Tolerance ± 5% ± 20%
Overvoltage
protection I9= 1.05….1.2 x Un 0.01 x In t9= 0.1 s…..5 s 0.1 s � t=k – –

Tolerance ± 5% ± 20%
Residual voltage
protection I10= 0.1….0.4 x Un 0.05 Un t10= 0.5 s…..30 s 0.5 s � t=k – –

Tolerance ± 5% ± 20%
Reverse
power
protection P11= -0.3….-0.1 x Pn 0.02 Pn t11= 0.5 s…..25 s 0.1 s � t=k – –

Tolerance ± 10% ± 20%

Trip threshold Trip time

L Release between 1.1 and 1.25 x I1 ± 20%
S ± 10% ± 20%
I ± 15% � 60ms
G ± 10% ± 20%
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Function G

Function L
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k = 80
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k = 13,5
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Function L

Function L
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Function D

Function U
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Function UV

Functions OV
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Function RV

Functions RP
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 ����	����

Protocol LonTalk Modbus RTU Modbus RTU
standardstandard

Physical means Twisted pair EIA RS485 EIA RS485
Speed (maximum) 78000bps 19200bps 19200bps


��������
 ����	����

Phase currents � � �

Neutral � � �

Earth � � �

Voltage (phase-phase, phase-neutral, residual) �

Power (active, reactive, apparent) �

Power factor �

Frequency and peak factor �

Energy (active, reactive, apparent) �

Harmonics calculation up to the 20th harmonic �

����������
 ����	����

LED: auxiliary power supply, microprocessor fault, warning, emergency � � �

Temperature �

Magnetic flags: indicate trip for L, S, I, G and T � �

Magnetic flags: indicate trip for L, S, I, G and other protection �

Output contacts: microprocessor fault, trip and one available for configuration � �

Output contacts: microprocessor fault, trip and two available for configuration �

��	�
���������

Circuit-breaker status (open, closed) � � �

Circuit-breaker position (racked-in, racked-out) � � �

Mode (local, remote) � � �

Protection parameters set � � �

Load control parameters � � �

������

Protection L � � �

Protection S � � �

Protection I � � �

Protection G � � �

Protection T � � �

Fault release mechanism failure � � �

Undervoltage, overvoltage and residual voltage (timing and trip) protection �

Reverse power protection  (timing and trip) �

Directional protection (timing and trip) �


���	������

Total number of operations � � �

Total number of trips � � �

Number of trip tests � � �

Number of manual operations � � �

Number of separate trips for each protection function � � �

Contact wear (%) � � �

Record data of last trip � � �

�����	���
����������

Circuit-breaker opening/closing � � �

Reset alarms � � �

Setting of curves and protection thresholds � � �

Synchronize system time �

����	�
����	���

Automatic opening in case of failure to release for fault (through opening coil) � � �

����	�

Status changes in circuit-breaker, protections and all alarms �



ABB SACE�/34

�

����������	
������
�����
����
�������������������������

���������

���������	�
���
��������������� ��������������������������� �������������������� ���� ����

�!������������"����������������������������������������#�����������!������������������������������#

��������������������������������������" 

$��%�������%��������!�����"��������!���������!��������������&����������!������������������������

�������������� ����� �"� ��%��"�������!����� "�������%��%�������������%� ���� ������������ �'������

������������������������������"��&�"����(�����&����������%��������������������������"���� 


����������������#���������!����)

* ����������������!����&
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* ����������%�����������%����������� 
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PR112/PD and PR113/PD
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+ �����������.��������

+ ��%���������/�������������%�������������������!�012�3�#
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Type Monostable STDP
Maximum switching power
(resistive load) 100 W/1250 VA
Maximum switching voltage 130 V DC/250 V AC
Maximum switching current 5 A
Breaking capacity (resistive load)

@ 30V DC 3.3 A
@ 250V AC 5 A

Contact/coil insulation 2000 V eff (1 min@ 50 Hz)

Auxiliary power supply 24 V DC ± 20%
Maximum ripple 5%
Rated power @ 24 V 4.4 W


