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Due to possible developments of standards as well as of
materials, the characteristics and dimensions specified in the
present catalogue may only be considered binding after
confirmation by ABB Inc.

Technical catalog

Low voltage power
circuit-breakers

Emax

Preliminary - 1SDC200005D0201
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The new Emax power circuit breakers are the result of ABB’s

constant commitment to look for new solutions, and of the

know-how it has developed over the years. This is an incredibly innovative high quality circuit

breakers range, designed to satisfy all application requirements. The innovation of the new Emax

is really outstanding from all points of view: completely re-engineered trip units fitted with latest

generation electronics, improved performances with the same dimensions and new applications to

fulfil the latest market needs. The new electronics open a window on a world of extraordinary

solutions, with connectivity options never seen before in the market. Discover the great advantages

of ABB’s new Emax. The evolution has been going on since 1942.
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Continuing the tradition of ABB, the new Emax range offers performances

at the top of its category. The Emax range offers you a great advantage:

with the increased performances, you can use the smaller circuit breaker

frames, obtaining considerable savings both in economic terms and in

physical space within the switchgear. Emax E4L and E6L now reach

top in terms of rated short circuit current (with 150kA at 480V) whilst

the Emax E2 is enhanced by the versions S and H - with high

performances in very compact dimensions. Always aware of the rapid

changes in the market, ABB has also made some specific versions

to cover new applications and simplify retrofitting operations.
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The new Emax range shines like a light from within: the new generation of trip units is fitted with

the latest advances in electronics, offering individual bespoke solutions for control and protection.

The new trip units, which are amazingly versatile and simple to use,

offer important innovations, like the brand-new intuitive operator

interface which allows complete control of the system with just a

few simple keystrokes. Furthermore, there are new protections,

new alarms and connection to handheld and laptop PCs

using Bluetooth technology. The re-engineered hardware

architecture allows flexible and precise configuration.

With the new Emax it is no longer necessary to completely

replace the trip unit - simply add the module which

satisfies your requirements: a great advantage, both in

terms of flexibility and customisation.
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The new Emax have received innumerable

international certifications and approval by the

major shipping registers.
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Careful selection of materials, meticulous assembly and a rigorous testing stage make the new Emax

an extremely reliable and sturdy product, able to

withstand high dynamic and thermal stresses for

longer than any other circuit breaker in its

category. With the new standardized system

of accessories studied and made for the new

Emax, work becomes easier, convenient, safe

and rapid. Furthermore, ABB puts a highly

specialized and rapid customer assistance

service at your disposal. The new Emax give

you that pleasant feeling of security which only

such a reliable product is able to do.
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Emax UL power circuit breakers
Electrical characteristics
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E1 E2
Levels of performance B-A N-A B-A N-A S-A H-A

Frame size [A] 800 800 1600 800 800 800
[A] 1200 1200 1200 1200 1200
[A] 1600 1600 1600
[A]

[A]

[A]

Capacity of neutral pole for four-pole circuit breakers [%Iu] 100 100 100 100 100 100

Rated short circuit current

240 V [kA] 42 50 42 65 65 85

480 V [kA] 42 50 42 50 65 85

600 V [kA] 42 50 42 50 65 65

Rated short time current [kA] 42 50 42 50 65 65

UL 1066

IEC 60947-2 E1 E2
Levels of performance B N B N S L

Currents: rated uninterrupted current (at 40°C) Iu [A] 800 800 1600 1000 800 1250
[A] 1000 1000 2000 1250 1000 1600
[A] 1250 1250 1600 1250
[A] 1600 1600 2000 1600
[A] 2000
[A]

[A]

Capacity of neutral pole for four-pole circuit breakers [%Iu] 100 100 100 100 100 100

Rated ultimate breaking capacity under short circuit Icu
220/230/380/400/415 V [kA] 42 50 42 65 85 130

440 V [kA] 42 50 42 65 85 110

500/525 V [kA] 42 50 42 55 65 85

660/690 V [kA] 42 50 42 55 65 85

Rated service breaking capacity under short circuit Ics
220/230/380/400/415 V [kA] 42 50 42 65 85 130

440 V [kA] 42 50 42 65 85 110

500/525 V [kA] 42 50 42 55 65 65

660/690 V [kA] 42 50 42 55 65 65

Rated short time whitstand current Icw (1s) [kA] 42 50 42 55 65 10

E1 E2
Overall dimensions
Fixed: H = 418 mm/16.46 in; D = 302 mm/11.89 in

W (3 poles/4 poles) [mm] 296/386 296/386

W (3 poles/4 poles) [in]              11.65/15.2             11.65/15.2

Draw out: H = 461 mm/18.15 in; D = 396.5 mm/15.61 in

W (3 poles/4 poles) [mm] 324/414 324/414

W (3 poles/4 poles) [in]              12.76/16.3             12.76/16.3

Weights (circuit breaker complete with trip unit, RH terminals, CS, excluding accessories)

Fixed

3 poles/4 poles [Kg] 45/54 50/61

3 poles/4 poles [lbs]              99/119              110/134

Draw out

3 poles/4 poles [Kg] 70/82 78/93

3 poles/4 poles [lbs]              154/181              172/205

UL 1066 and IEC 60947-2

(1) four poles only; (2) 100% neutral protection
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E3 E4 E6
N-A S-A H-A V-A S-A H-A V-A L-A H-A/f (1) H-A V-A L-A H-A/f (1)

2000 800 800 800 3200 3200 3200 3200 3200  4000 4000 4000 4000
2500 1200 1200 1200 3600 3600 3600  3600 3600 5000 5000 5000 5000

1600 1600 1600
2000 2000 2000
2500 2500 2500
3200 3200 3200

100 100 100 100 50 50 50 50 100 50 50 50 100

65 85 85 125 85 100 100 150 100 125 125 150 125

50 65 85 125 65 85 100 150 85 85 125 150 85

50 65 85 100 65 85 100 100 85 85 100 100 85

50 65 65 85 65 85 100 100 85 100 100 100 100

E3 E4 E6
N S H V L S H V S/f (1) H/f (1) H V H/f (1)

2500 1000 800 800 2000 4000 3200 3200 4000 3200 4000 3200 4000
3200 1250 1000 1250 2500 4000 4000 4000 5000 4000 5000

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

3200
100 100 100 100 100 50 50 50 100 100 50 50 100

65 75 100 130 130 75 100 150 80 100 100 150 100

65 75 100 130 110 75 100 150 80 100 100 150 100

65 75 100 100 85 75 100 130 75 100 100 130 100

65 75 85 100 85 75 85 100 75 100 100 100 100

65 75 85 100 130 75 100 125 80 100 100 125 100

65 75 85 100 110 75 100 125 80 100 100 125 100

65 75 85 85 65 75 100 130 75 100 100 100 100

65 75 85 85 65 75 85 100 75 100 100 100 100

65 75 75 85 15 75 100 100 80 85 85 85 100

E3 E4 E6

404 / 530 566/656 746 (2) 782/908 1034 (2)

15.91 / 20.82 22.28/25.83 29.37 30.79/35.78 40.71

432 / 558 594/684 774 (2) 810/936 1062 (2)

17.01 / 21.97 23.39/26.93 30.47 31.89/36.85 41.81

66 / 80 97/117 125 (2) 140/160 185 (2)

145 / 176 214/258 276 308/353 408

104 / 125 147/165 200 (2) 210/240 275 (2)

229 / 275 324/363 441 463/529 607
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E1  E2

Circuit breakers in accordance with
IEC 60947-2
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Automatic circuit-breakers E1B E1N E2B E2N E2S E2L

Poles [No.] 3 - 4 3 - 4
4p c.-b neutral current-carrying capacity [% Iu] 100 100
Iu (40 °C) [A] 800-1000- 800-1000- 1600-2000 1000-1250- 800-1000- 1250-1600

1250-1600 1250-1600 1600-2000 1250-1600-
2000

Ue [V~] 690 690 690 690 690 690
Icu (220...415V) [kA] 42 50 42 65 85 130
Ics (220...415V) [kA] 42 50 42 65 85 130
Icw (1s) [kA] 42 50 42 55 65 10

(3s) [kA] 36 36 42 42 42 –

Automatic circuit-breakers with full-size neutral conductor

Poles [No.]              Standard version                  Standard version
4p c.-b neutral current-carrying capacity [% 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 E2S/MS

Poles [No.] 3 - 4 3 - 4 3 - 4 3 - 4 3 - 4
Iu (40 °C) [A] 800-1000- 800-1000- 1600-2000 1000-1250- 1000-1250-

1250-1600 1250-1600 1600-2000 1600-2000
Ue [V~] 690 690 690 690 690
Icw (1s) [kA] 42 50 42 55 65

(3s) [kA] 36 36 42 42 42
Icm (220...440V) [kA] 88.2 105 88.2 121 143

Automatic circuit-breakers for applications up to 1150 V AC E2B/E E2N/E

Poles [No.] 3 - 4 3 - 4
Iu (40 °C) [A] 1600-2000 1250-1600-

2000
Ue [V~] 1150 1150
Icu (1150V) [kA] 20 30
Ics (1150V) [kA] 20 30
Icw (1s) [kA] 20 30

Switch-disconnectors for applications up to 1150 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~] 1150 1150
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] 42 52.5

(1000V) [kA] 42 52.5

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 E3V E3L E4S E4H E4V E6H E6V

3 - 4 3 - 4 3 - 4
100 50 50

1000-1250- 800-1000-1250- 800-1250-
1600-2000- 1600-2000- 1600-2000- 4000- 3200-4000-

2500-3200 2500-3200 2500-3200 2500-3200 2000-2500 4000 3200-4000 3200-4000 5000-6300 5000-6300
690 690 690 690 690 690 690 690 690 690
65 75 100 130 130 75 100 150 100 150
65 75 85 100 130 75 100 150 100 125
65 75 75 85 15 75 100 100 100 100
65 65 65 65 – 75 75 75 85 85

E4S/f E4H/f E6H/f

Standard version 4 4 4
100 100 100

4000 3200-4000 4000-5000-6300
690 690 690
80 100 100
80 100 100
80 85 100
75 75 100

E3N/MS E3S/MS E3V/MS E4S/MS E4H/MS E4H/f MS E6H/MS E6H/f MS

3 - 4 3 - 4 3-4 3 - 4 3 - 4 4 3-4 4
1000-1250-1600- 800-1250-1600- 4000-5000- 4000-5000-

2500-3200 2000-2500-3200 2000-2500-3200 4000 3200-4000 3200-4000 6300 6300
690 690 690 690 690 690 690 690
65 75 85 75 100 85 100 100
65 65 65 75 75 75 85 85

143 165 286 165 220 220 220 220

E3H/E E4H/E E6H/E

3 - 4 3 - 4 3 - 4
1250-1600-2000- 4000-5000

2500-3200 3200-4000 6300
1150 1150 1150
30 (*) 65 65
30 (*) 65 65
30 (*) 65 65

E3H/E MS E4H/E MS E6H/E MS

3 - 4 3 - 4 3 - 4
1250-1600-2000- 4000-5000

 2500-3200 3200-4000 6300
1150 1150 1150

50 65 65
105 143 143

E3H/E MS E4H/E MS E6H/E MS

3 - 4 3 - 4 3 - 4
1250-1600-2000-2500-3200 3200-4000 4000-5000-6300

750 (3p)-1000(4p) 750 (3p) - 1000 (4p) 750 (3p) - 1000 (4p)
40 65 65

105 143 143
105 143 143

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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E1 B-A / N-A E2 B-A / N-A / S-A /H-A
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Emax UL circuit breakers

Common data

Voltages

Rated maximum voltage [V] 635

Rated voltage [V] 600

Test voltage (1 min. 50/60 Hz) [kV] 2.2

Frequency [Hz] 50 - 60

Number of poles 3 - 4

Version                                                  Fixed (F) - Draw out (W)

E1 E2
Level of performance B-A N-A B-A N-A S-A H-A

Currents
Frame size [A] 800 800 1600 800 800 800

[A] 1200 1200 1200 1200 1200
[A] 1600 1600 1600
[A]

[A]

[A]

Capacity of neutral pole for four-pole circuit breakers [%Iu] 100 100 100 100 100 100

Rated short circuit current

240 V [kA] 42 50 42 65 65 85

480 V [kA] 42 50 42 50 65 85

600 V [kA] 42 50 42 50 65 65

Rated short time current [kA] 42 50 42 50 65 65

Trip units
PR121/P ■ ■ ■ ■ ■ ■

PR122/P ■ ■ ■ ■ ■ ■

PR123/P ■ ■ ■ ■ ■ ■

Trip times
Make time (max) [ms] 80 80 80 80 80 80

Break time (I<ST current) (max) [ms] 70 70 70 70 70 70

Break time (I>ST current) (max) [ms] 30 30 30 30 30 12

Overall dimensions
Fixed: H = 418 mm/16.46 in - D = 302 mm/11.89 in

W (3 poles/4 poles) [mm] 296/386 296/386

W (3 poles/4 poles) [in]           11.65/15.2         11.65/15.2

Draw out: H = 461 mm/18.15 in - D = 396.5 mm/15.61 in

W (3 poles/4 poles) [mm] 324/414 324/414

W (3 poles/4 poles) [in]           12.76/16.3         12.76/16.3

Weights (Circuit breaker complete with trip unit, RH terminals, CS, excluding accessories)

Fixed

3 poles/4 poles [kg] 45/54 50/61

3 poles/4 poles [lbs] 99/119          110/134

Draw out

3 poles/4 poles [kg] 70/82 78/93

3 poles/4 poles [lbs] 154/181          172/205

Continuous current rating Iu [A] 800 1200 800 1200 1600

Mechanical life with regular ordinary maintenance [No. Operations x 1000] 20 20 20 20 20

Operation frequency [Operations/hour] 30 30 30 30 30

Electrical life [No. Operations x 1000] 10 10 10 10 10

Operation frequency [Operations/hour] 30 30 30 30 30

��������������	�
�
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E3 N-A / S-A / H-A / V-A E4 S-A / H-A / V-A / L-A / H-A/f E6 H-A / V-A / L-A/ H-A/f
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E3 E4 E6
N-A S-A H-A V-A  S-A H-A V-A L-A H-A/f* H-A V-A L-A H-A/f*

2000 800 800 800 3200 3200 3200  3200 3200 4000 4000 4000 4000
2500 1200 1200 1200 3600 3600 3600 3600 3600 5000 5000 5000 5000

1600 1600 1600
2000 2000 2000
2500 2500 2500
3200 3200 3200

100 100 100 100 50 50 50 50 100 50 50 50 100

65 85 85 125 85 100 100 150 100 125 125 150 125

50 65 85 125 65 85 100 150 85 85 125 150 85

50 65 85 100 65 85 100 100 85 85 100 100 85

50 65 65 85 65 85 100 100 85 100 100 100 100

■ ■ ■ ■  ■ ■ ■ ■ ■ ■ ■ ■ ■

■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■

■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■

80 80 80 80 80 80 80 80 80 80 80 80 80

70 70 70 70 70 70 70 70 70 70 70 70 70

30 30 30 30 30 30 30 30 30 30 30 30 30

404/530              566/656 746 782/908 1034

15.91/20.82            22.28/25.83 29.37 30.79/35.78 40.71

432/558              594/684 774 810/936 1062

17.01/21.97            23.39/26.93 30.47 31.89/36.85 41.81

66/80                97/117 125 140/160 185

145/176             214/258 276 308/353 408

104/125              147/165 200 210/240 275

229/275             324/363 441 463/529 607

800 1200 1600 2000 2500 3200  3200 3600 4000 5000

15 15 15 15 15 15  8 8 8 8

30 30 30 30 30 30  30 30 30 30

10 10 10 8 8 8  5 5 5 3

30 30 30 30 30 30  30 30 30 30
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Emax UL switches
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E1B-A/MS E1N-A/MS E2B-A/MS E2N-A/MS E2S-A/MS

Frame size [A] 800 800 1600 800 800

[A] 1200 1200 1200 1200
[A] 1600 1600
[A]
[A]
[A]

Number of poles 3/4 3/4 3/4 3/4 3/4
Capacity of neutral pole for four-pole circuit breakers [%Iu] 100 100 100 100 100
Rated voltage [V] 600 600 600 600 600
Rated maximum voltage [V] 635 635 635 635 635
Test voltage (1 min. 50/60 Hz) [kV] 2.2 2.2 2.2 2.2 2.2
Frequency [Hz] 50-60 50-60 50-60 50-60 50-60
Rated short time current [kA] 42 50 42 50 65
Version F - W F - W F - W F - W F - W
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E3N-A/MS E3S-A/MS E3V-A/MS E4S-A/MS E4H-A/MS E4V-A/MS E4H-Af/MS E6H-A/MS E6H-Af/MS

2000 800 800 3200 3200 3200 3200 4000 4000

2500 1200 1200 3600 3600 3600 3600 5000 5000
1600 1600
2000 2000
2500 2500
3200 3200

3/4 3/4 3/4 3/4 3/4 3/4 3/4 3/4 3/4
100 100 100 50 50 50 100 50 100
600 600 600 600 600 600 600 600 600
635 635 635 635 635 635 635 635 635
2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2

50-60 50-60 50-60 50-60 50-60 50-60 50-60 50-60 50-60
50 65 85 65 85 100 85 100 100

F - W F - W F - W F - W F - W F - W F - W F - W F - W
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Construction characteristics
Structure of the circuit breakers
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➀ CLOSING

➁ OPENING

➁ CLOSING

➀ OPENING

➂ OPENING

Construction characteristics
Operating mechanism

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

������
�"�,

- ��	
��"������ ������
����� �
�	��
� ����  %!� 	�� ���� ��
�"�

��	
"��,

�����"�����"

- ��	
��"������ ������
������
�	��
��������  .!� 	�� ������
�"�

��	
"��,

����"������"�����"�

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

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

�������

)����
�����
"����������
	��"�����	������������

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


�
����"�	�"�	
�������
�������������
�*�����

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

�"����
	����

/��������"�������������
���	������
����
	��
�	
�����	�����

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


�*��
�����		"������	�����
������	�����
����������

emaxULing_0101.PMD 3/15/05, 10:58 AM7



1

ABB1 /8

6

4

5

3

1

7

5

10

1

6

11

13

14

8

43

7 8

12

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

2

9
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15

Construction characteristics
Operating and signaling parts

Fixed version

Draw out version
Note:
��		����������������������������	��	������

�����������������	�������	����������


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

�����������	��	���������������������

��	�������	����������
���	���������

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

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

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

������		������

Caption

1 Trademark and size of circuit
breaker

2 PR121, PR122 or PR123 Trip
units

3 Pushbutton for manual opening
4 Pushbutton for manual closing
5 Lever to manually charge

closing springs
6 Label with electrical

characteristics
7 Mechanical device to signal

circuit breaker open “O” and
closed “I”

8 Signal for springs charged or
discharged

9 Mechanical indication of trip
10 Key lock in open position
11 Key lock and padlock in

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

12 Racking-in/racking out device
(for draw out version only)

13 Terminal box (for fixed version
only)

14 Sliding contacts (for draw out
version only)

15 Circuit breaker position
indicator: connected/ isolated
for test/racked-out (for draw
out version only)
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�"	��"��������������	��������������
������
�	��
����
	����

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

�����������"��	��������������

Construction characteristics
Cradles of draw out circuit breakers

Caption

1 Sheet steel supporting
structure

2 Single grounding pliers mounted
on the left for E1, E2 and E3,
double grounding pliers for E4
and E6

3 Safety shutters
4 Terminal support base
5 Terminals
6 Contacts signaling that the

circuit breaker is connected,
isolated for test, racked-out

7 Sliding contacts
8 Padlock device for safety

shutters (on request)
9 Fixing points (4 for E1, E2, E3

and 6 for E4, E6)
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10

11

4

2

3

1

7 6b 6a

5a

5b

Construction characteristics
Circuit breaker components

Caption

1 Sheet steel supporting
structure

2 Current sensor for trip unit
3 Pole group insulating box
4 Horizontal rear terminals
5a Plates for main fixed

contacts
5b Plates for fixed arcing

contacts
6a Plates for main moving

contacts
6b Plates for moving arcing

contacts
7 Arcing chamber
8 Terminal box for fixed

version - Sliding contacts for
draw out version

9 Trip unit
10 Circuit breaker closing and

opening control
11 Closing springs

Versions:� ������������ �	���������
�������� �������
����������
���
��������������� �������������
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Fixed circuit breaker
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	������� ��
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	����
����	����	����
��
	��������
����

Draw out circuit breaker

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

Horizontal rear terminals Vertical rear terminals

Versions and connections
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Electronic trip units
General characteristics
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SACE PR121

PR121/P PR121/P PR121/P

SACE PR122

PR122/PPR122/P PR122/P

OT MU

OV RV RP UF OFUV

SACE PR123

PR123/P PR123/P

 OT  D  U  UV  OV  RV  RP  M  UF  OF

Electronic trip units
UL Versions available

7��
	����	
	���
�������������������
�����
�������,

5 ���
	����������������������
�	�����
	������
�������

5 ���
��
������
� �������"�

5 ��"���
������

5 �
���4��������	��
���������������

����	����

5 �
����	��������	����	���
����	�	�
���
��"

5 ���
��	"�	�������	��"�	�������������
�������

5 �����"���
����
	������"�
	���,

- 811�$%9�+%%9�'%%9������	��������"���
���
������
�	��
��0+��0'��0&�	��0(���

0:����������#����
������	��0(�0:����������
	�����
	���
�������6

- 811�$%9���
���	�	
��0(�	��0:�

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

New modules available:

Measuring opt.

Communication opt.

Signaling opt.

Bluetooth (wireless link) opt.

Protection

Protection

For all versions

Protection

New modules available:

Communication opt.

Signaling opt.

Bluetooth (wireless link) opt.

For all versions
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PR123PR122PR121

U

OT

UV

OV

RV

RP

 D

M

UF

OF

���������� �!"#$���!�������%&"'"���((�	������	��	�����'�������� �!"#)�*�

Electronic trip units
UL Versions available

Features
Protection functions

Protection against overload with
inverse long time-delay trip ■ ■ ■

Selective protection against short circuit inverse
or definite short time-delay trip ■ ■ ■

Second selective protection against short circuit inverse
or definite short time-delay trip ■

Protection against instantaneous short circuit
with adjustable trip current threshold ■ ■ ■

Protection against ground fault residual ■ ■ ■

source ground return ■ ■

Protection against directional short circuit with adjustable time-delay ■

Protection against phase unbalance ■ ■

Protection against overtemperature (check) ■ ■

Undervoltage protection opt.(1) ■

Overvoltage protection opt.(1) ■

Residual voltage protection opt.(1) ■

Reverse active power protection opt.(1) ■

Thermal memory for functions L and S ■ ■

Underfrequency protection opt.(1) ■

Overfrequency protection opt.(1) ■

Measurements
Currents (phases, neutral, ground fault) ■ ■

Voltage (phase-phase, phase-neutral, residual) opt.(1) ■

Power (active, reactive, apparent) opt.(1) ■

Power factor opt.(1) ■

Frequency and peak factor opt.(1) ■

Energy (active, reactive, apparent, meter) opt.(1) ■

Harmonics analisys (display of wave forms and harmonics module) ■

Event marking and maintenance data
Event marking with the instant it occurred opt.(2) ■ ■

Chronological event storage opt.(2) ■ ■

Electrical operations counter and contact wear ■ ■

Communication with supervision system and centralised control (IEC only)
Remote setting of the protection functions parameter, unit configuration, communication opt.(3) opt.(3)

Transmission of measurements, states and alarms from circuit breaker to system opt.(3) opt.(3)

Transmission of events and maintenance data from circuit breaker to system opt.(3) opt.(3)

Watchdog
Alarm and trip for release overtemperature ■ ■

Check of trip status ■ ■ ■

Interface with the user
Presetting by means of dip switches ■

Presetting by means of keys and LCD viewer ■ ■

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

Alarm signal of one of the following protections: undervoltage, overvoltage,
residual voltage, reverse power, phase unbalance, overtemperature opt.(1) ■

Complete management of pre-alarms and alarms for all the self-control protection functions ■ ■

Enabling password for use with consultation in “READ” mode or consultation and setting in “EDIT” mode ■ ■

Load control
Load connection and disconnection according to the current passing through the circuit breaker ■ ■

Zone discrimination
Can be activated for protection functions S, G and (PR123 only) D ■ ■
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In [A]
 400 600 800 1000 1200 1600 2000 2500 3000 3200 3600 4000 5000

E1B-A 800

1200

E2B-A 1600

E2N-A 800

1200

1600

E2S-A 800

1200

1600

E2H-A 800

1200

1600

E3N-A 2000

2500

E3S-A 800

1200

1600

2000

2500

3200

E3H-A 800

1200

1600

2000

2500

3200

E3V-A 800

1200

1600

2000

2500

3200

E4S-A 3200

3600

E4H-A 3200

3600

E4V-A 3200

3600

E4L-A 3200

3600

E6H-A 4000

5000

E6V-A 4000

5000

E6L-A 4000

5000

Type of Rated
circuit breaker current Iu

Rating plugs

Electronic trip units
Rating plugs
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1

Compliance with Standards
Standards, approvals, certifications and company quality
System
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Compliance with Standards
A design dedicated to quality and respect
for the environment
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Installation in switchboards and switchgears
Modular design
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Number of poles
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Installation in switchboards and switchgears
Selecting the type of circuit breaker

Fixed or draw out version
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Connecting the main circuit breaker circuits

Installation in switchboards and switchgears
Selecting the type of circuit breaker

Horizontal rear terminals

For switchboards with access
from the rear

Vertical rear terminals

For switchboards with access
from the rear
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Power losses
�����������
��������	���������������	��������	��������
���	��

������	������	����	��

Power loss
Circuit breaker Iu Fixed Withdrawable

3/4 poles 3/4 poles
[A] [W] [W]

E1B-A/N-A 800 65 95

1200 138 212

1600 253 378

E2B-A/N-A/S-A/H-A 800 29 54

1200 65 120

1600 115 215

2000 180 330

E3N-A/S-A/H-A/V-A 800 25 37

1200 55 83

1600 85 150

2000 130 225

2500 205 350

3200 330 570

E4S-A/H-A/V-A 3000 207 374

3200 230 422

3600 292 535

E4L-A 3200 340 541

3600 430 684

E6H-A/V-A 4000 265 445

5000 415 700

E6L-A 4000 432 656

5000 675 1025

Note
�����������	
�	�����������������
���

��������	���������
�������������	���	

����������	
����
�������	���	���	

���������

Derating in altitude
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������	������
�
��		��������		�
��

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

Altitude [ft] <6600 9900 13200 16500

[m] 2000 3000 4000 5000

Rated service voltage Ue [V] 600 600 500 440

Continuous current rating In [A] In 0.98xIn 0.93xIn 0.90xIn
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Trip units and trip curves
PR121/P
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k

I2

t = k
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t =
k

I2

t = k

Operation and protection functions
Protection functions

�	
��������������������
����	


��������������
���������������%

& ��
������ ' (

& �
�
����
��	������������')(

& ���������
�����	������������'�(

& �������������*(�

Overload (L)
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Selective short circuit (S)
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Adjustable instantaneous
short circuit (l)
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Ground fault (G)
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I4 threshold Repression threshold

I4 < 0.5 In 4 In

0.5 In � I4 < 0.8 In 6 In

I4 � 0.8 In 8 In
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Trip units and trip curves
PR121/P

User interface
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Trip units and trip curves
PR121/P

Protection functions and setting values - PR121
Function Trip threshold Trip time Can be excluded Relation t=f(I)

Overload I1= 0.4 - 0.425 - 0.45 - 0.475 - 0.5 - At current I = 3 x I1 – t=k/I2

protection 0.525 - 0.55 - 0.575 - 0.6 - 0.625 - t1 = 3 - 12 - 24 - 36 - 48 - 72 - 108 - 144 s (1)

0.65 - 0.675 - 0.7 - 0.725 - 0.75 -
0.775 - 0.8 - 0.825 - 0.85 - 0.875
0.9 - 0.925 - 0.95 - 0.975 - 1 x In

Tolerance (2) Release between 1.05 and 1.2 x I1 ± 10%  Isc(4) � 4 x In
± 20%  Isc(4) � 4 x In

Selective short-circuit I2= 1 - 1.5 - 2 - 2.5 - 3 - 3.5 - 4 - 5 At current  I > I2 ■ t=k
protection 6 - 7 - 8 - 8.5 - 9 - 9.5 - 10 x In t2 = 0.1 - 0.2 - 0.3 - 0.4 s

Tolerance (2) ± 7% Isc(4) � 4 x In The best of the given:
± 10% Isc(4) � 4 x In ± 10% or ± 40 ms

I2= 1 - 1.5 - 2 - 2.5 - 3 - 3.5 - 4 - 5 At current I = 10 x In ■ t=k/I2

6 - 7 - 8 - 8.5 - 9 - 9.5 - 10 x In t2 = 0.1 - 0.2 - 0.3 - 0.4 s

Tolerance (2) ± 7% Isc(4) � 4 x In ± 15%  Isc(4) � 4 x In
± 10% Isc(4) � 4 x In ± 20%  Isc(4) > 4 x In

Instantaneous I3= 1.5 - 2 - 3 - 4 - 5 - 6 - 7 - 8 - Instantaneous ■ t=k
short-circuit protection 9 - 10 - 11 - 12 - 13 - 14 - 15 x In

Tolerance (2) ± 10% � 30 ms

Ground fault I4= 0.2 - 0.3 - 0.4 - 0.6 - At current  I = 4 x I4 ■ t=k/I2

protection 0.8 - 0.9 - 1 x In (3) t4 = 0.1 - 0.2 - 0.4 s

Tolerance (2) ± 7% ± 15%

I4= 0.2 - 0.3 - 0.4 - 0.6 - At current  I � I4 ■ t=k
0.8 - 0.9 - 1 x In(3) t4 = 0.1 - 0.2 - 0.4 s

Tolerance (2) ± 7% The best of the given: ± 10% or ± 40 ms
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PR121/P

Auxiliary power 24 V DC ± 20%
supply (galvanically insulated)
Maximum ripple 5%
Inrush current @ 24V ~10 A for 5 ms
Rated power @ 24V ~2 W

Trip threshold Trip time

' (�������&��������)�*������)�*�!��� +���,

S ± 10% ± 20%

I ± 15% � 60ms

G ± 15% ± 20%
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Functions L-I

Functions L-S-I

Threshold and trip times
tolerances ........................ page 3/-

emaxULing_0301.PMD 3/15/05, 2:54 PM7



ABB3 /8

3

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

Functions L-S-I

Function G

Threshold and trip times
tolerances ........................ page 3/-

t = k

t = k

t =
k

I2

Note:������!��
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�����#

Trip units and trip curves
PR121/P
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2 
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3 '���,	���������������	�"

4 0������1��$�����

5 0�������2/.�$�����

8 *����������%�����$��������������	

�����������&��0-

9 '�������	��

10 �����	����$��������������������

����

Caption

6 #������������������������������

����������������������$"��������

����%�����	���������&�'(�()*

$�����"�����+�*#(�(�����	���

������������������������'(�()#

����-

7 �.#�'�$�����������������������

������������

Trip units and trip curves
PR122/P
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Trip units and trip curves
PR122/P

Operation, protection functions and self-test
Basic Protection functions
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Start-up function
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Adjustable neutral protection settings

Threshold I1 settings (overload protection)

Circuit breaker model 0.4 � I1 � 0.5 0.5 < I1 � 0.66 0.66 < I1 � 1(*)
E1B-N 0-50-100-150-200% 0-50-100-150% 0-50-100%
E2B-N-S-L 0-50-100-150-200% 0-50-100-150% 0-50-100%
E3N-S-H-V-L 0-50-100-150-200% 0-50-100-150% 0-50-100%
E4S-H-V-L 0-50-100% 0-50% 0-50%
E4S/f-H/f 0-50-100-150-200% 0-50-100-150% 0-50-100%
E6H-V-L 0-50-100% 0-50% 0-50%
E6H/f 0-50-100-150-200% 0-50-100-150% 0-50-100%

�.�����������������������	����������!��
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Zone discrimination for protections S and G
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Trip units and trip curves
PR122/P

Self-diagnosis
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Test Functions
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Data logger
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Trip units and trip curves
PR122/P
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Voltage protections UV, OV, RV
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Reverse power protection RP
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Frequency protections UF, OF
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PR120/V Measurement Module
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PR122/P LI-LSI-LSIG

�
�
�
�
�
�
�
�
�

�
�
�
�
�

Measurement function
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Trip units and trip curves
PR122/P
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Protection functions and setting values - PR122
Function Trip Threshold Trip Time Can be Relation Thermal Zone

threshold steps Time Step excluded t=f(I) memory discrimination

Overload I1= 0.4….1 x In 0.01 x In At current I= 3 x I1 3 s (1) – t=k/I2 ■ –
protection t1= 3 s....144 s

Tolerance (2) Release between ± 10%  Isc(5) � 4 x In
1.05 and 1.2 x I1 ± 20%  Isc(5) � 4 x In

Selective short At current I > I2
circuit protection I2= 0.6….10 x In 0.1 x In t2= 0.05 s….0.4 s (2) 0.01 s ■ t=k – ■

Tolerance (2) The best of the two given:
± 7% Isc(5) � 4 x In ± 10% or ± 40 ms
± 10% Isc(5) � 4 x In

At current I= 10 x In
I2= 0.6….10 x In 0.1 x In t2= 0.05 s….0.4 s 0.01 s ■ t=k/I2 ■ –

Tolerance (2) ± 7% Isc(5) � 4 x In ± 15% Isc(5) � 4 x In
± 10% Isc(5) � 4 x In ± 20% Isc(5) � 4 x In

Instantaneous
short circuit
protection I3= 1.5….15 x In 0.1 x In Instantaneous – ■ t=k – –

Tolerance (2) ± 10% � 30 ms

Ground fault At current I > Iu
protection I4= 0.2….1 x In (3) 0.02 x In t4= 0.1 s…..0.4 s 0.05 s ■ t=k – ■

Tolerance (2) ± 7% The best of the two given:
± 10% or ± 40 ms

I4= 0.2….1 x In (3) 0.02 x In t4= 0.1 s…..0.4 s
(with I= 4 x I4) 0.05 s ■ t=k/I2 – ■

Tolerance (2) ± 7% ± 15%

Protection against
overtemperature may not be set – Instantaneous – – temp=k – –

Phase unbalance
protection I6= 5%….90% 5% t4= 0.5 s…..60 s 0.5 s ■ t=k – –

Tolerance (2) ± 10% The best of the two given:
± 20% or ± 100 ms

Trip threshold Trip time

L Release between 1.05 and 1.25 x I1 ± 20%

S ± 10% ± 20%

I ± 15% � 60ms

G ± 15% ± 20%

Others ± 20%
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Note:
6(���57�	���������������
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��������8*7�(9%)

OV

UV

RP

RV

UF

OF

Additional Protection functions and setting values - PR122 with PR120/V
Function Trip Threshold Trip Time Can be Relation Thermal  Zone

threshold steps Time Step excluded t=f(I) memory discrimination

Undervoltage U8= 0.5….0.95 x Un 0.01 x In At current U < U8 0.1 s ■ t=k – ■

protection t8= 0.1 s....5 s
Tolerance (1) The best of the two given:

± 5% ± 20% or ± 100 ms

Overvoltage U9= 1.05….1.2 x Un 0.01 x In At current U > U9 0.1 s ■ t=k – –
protection t9= 0.1 s....5 s

Tolerance (1) The best of the two given:
± 5% ± 20% or ± 100 ms

Residual voltage U10= 0.1….0.4 x Un 0.05 x Un At current U > U10 0.5 s ■ t=k – –
protection t10= 0.5 s....30 s

Tolerance (1) The best of the two given:
± 5% ± 10% or ± 100 ms

Reverse power P11= -0.3….-0.1 x Pn0.02 x Pn At current P < P11 0.1 s ■ t=k – –
protection t11= 0.5 s....25 s

Tolerance (1) The best of the two given:
± 5% ± 10% or ± 100 ms

Underfrequency f12= 0.90….0.99 x fn 0.01 x fn At current f < f12 0.1 s ■ t=k – –
protection t9= 0.5 s....3 s

Tolerance (1) The best of the two given:
± 5% ± 10% or ± 100 ms

Overfrequency f13= 1.01….1.10 x fn 0.01 x fn At current f > f13 0.1 s ■ t=k – –
protection t10= 0.5 s....3 s

Tolerance (1) The best of the two given:
± 5% ± 10% or ± 100 ms
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PR122/P PR120/D-M PR120/K PR120/D-BT

Auxiliary power supply 24 V DC ± 20% from PR122/PR123 from PR122/PR123 from PR122/PR123
(galvanically insulated)
Maximum ripple 5%

Inrush current @ 24V ~10 A for 5 ms

Rated power @ 24V ~3 W +1 W +1 W +1 W
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Functions L-I

Functions L-S-I

Threshold and trip times
tolerances ...................... page 3/�-

t =
k

I2

Trip units and trip curves
PR122/P
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Functions L-S-I

Function G

Threshold and trip times
tolerances ...................... page 3/�-

t =
k

I2

t = k

t = k
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Function U

Function UV

Threshold and trip times
tolerances ...................... page 3/�-

U

UV

Trip units and trip curves
PR122/P
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Function OV

Function RV

Threshold and trip times
tolerances ...................... page 3/�-

OV

RV
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Function RP

RP

Trip units and trip curves
PR122/P

Threshold and trip times
tolerances ...................... page 3/�-
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Trip units and trip curves
PR123/P
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Trip units and trip curves
PR123/P
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Double ground fault protection G
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Directional short circuit protection with adjustable delay D
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Dual setting of protections
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 D

U

OT

UV

Protection functions and setting values - PR123
Function Trip Threshold Trip Time Can be Relation Thermal Zone

threshold steps Time Step excluded t=f(I) memory discrimin.

Overload protection At current I= 3 x I1(6)

I1= 0.4….1 x In 0.01 x In t1= 3 s....144 s 3 s (1) – t=k/I2 ■ –

Tolerance (2) Release between ± 10%  Isc(5) � 4 x In
1.05 and 1.2 x I1 ± 20%  Isc(5) � 4 x In

At current I= 3 x I1
I1= 0.4….1 x In 0.01 x In t1= 3 s....144 s 3 s –

Tolerance 1.05 ... 1.2 x I1 ± 20%  Isc(5) � 5 x I1
(in accordance with IEC 60255-3) ± 30%  2xI1� Isc(5) � 5 x I1 In

Selective short circuit At current I > I2
protection I2= 0.6….10 x In 0.1 x In t2= 0.05 s….0.4 s 0.01s ■ t=k – ■

Tolerance (2) ± 7% Isc(5) � 4 x In The best of the two given:
± 10% Isc(5) > 4 x In ± 10% or ± 40 ms

At current I= 10 x In
I2= 0.6….10 x In 0.1 x In t2= 0.05 s….0.4 s 0.01s ■ t=k/I2 ■ –

Tolerance (2) ± 7% Isc(5) � 4 x In ± 15%  Isc(5) � 4 x In
± 10% Isc(5) � 4 x In ± 20%  Isc(5) � 4 x In

Selective short circuit At current I > I2
protection I2= 0.6….10 x In 0.1 x In t2= 0.05 s….0.4 s 0.01s ■ t=k – ■

Tolerance (2) ± 7% Isc(5) � 4 x In The best of the two given:
± 10% Isc(5) � 4 x In ± 10% or ± 40 ms

At current I= 10 x In
I2= 0.6….10 x In 0.1 x In t2= 0.05 s….0.4 s 0.01s ■ t=k/I2 ■ –

Tolerance (2) ± 7% Isc(5) � 4 x In ± 15%  Isc(5) � 4 x In
± 10% Isc(5) � 4 x In ± 20%  Isc(5) � 4 x In

Instantaneous short
circuit protection I3= 1.5….15 x In 0.1 x In Instantaneous – ■ t=k – –

Tolerance (2) ± 10% ��30 ms

Ground fault At current I > I4
protection I4= 0.2….1 x In(3) 0.02 x In t4= 0.1 s…..0.4 s 0.05 s ■ t=k – ■

Tolerance (2) The best of the two given:
± 7% ± 10% or ± 40 ms

I4= 0.2….1 x In(3) 0.02 x In t4= 0.1 s….0.4 s (with I= 4 x I4) 0.05 s ■ t=k/I2 2 2
Tolerance (2) ± 7% ± 15%

Directional short At current I > I7
circuit protection I7= 0.6….10 x In 0.1 x In t7= 0.20 s…..0.8 s 0.01 s ■ t=k – ■

Tolerance (2) The best of the two given:
± 10% ± 10% or ± 40 ms

Phase unbalance I6= 5%….90% 5% t6= 0.5 s…..60 s 0.5 s ■ t=k – –
protection The best of the two given:

Tolerance (2) ± 10% ± 20% or ± 100 ms

Protection against
overtemperature cannot be set – Instantaneous – – temp=k – –

Undervoltage At current U < U8
protection U8= 0.5….0.95 x Un 0.01 x In t8= 0.1 s…..5 s 0.1 s ■ t=k – –

Tolerance (2) The best of the two given:
± 5% ± 20% or ± 40 ms

Overvoltage At current U > U9
protection U9= 1.05….1.2 x Un 0.01 x In t9= 0.1 s…..5 s 0.1 s ■ t=k – –

Tolerance (2) The best of the two given:
± 5% ± 20% or ± 40 ms

Residual voltage At current U > U10
protection U10= 0.1….0.4 x Un 0.05 Un t10= 0.5 s…..30 s 0.5 s ■ t=k – –

Tolerance (2) The best of the two given:
± 5% ± 10% or ± 100 ms

RV

OV

Trip units and trip curves
PR123/P
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Power supply
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PR123/P PR120/D-M PR120/K PR120/D-BT

Auxiliary power supply 24 V DC ± 20% from PR122/PR123 from PR122/PR123 from PR122/PR123
(galvanically insulated)
Maximum ripple 5%

Inrush current @ 24V ~10 A for 5 ms

Rated power @ 24V ~3 W +1 W +1 W +1 W

Trip threshold Trip time

L Release between 1.05 and 1.25 x I1 ± 20%

S ± 10% ± 20%

I ± 15% � 60ms

G ± 15% ± 20%

Others ± 20%

RP

OF

Protection functions and setting values - PR123

UF

Function Trip Threshold Trip Time Can be Relation Thermal Zone
threshold steps Time Step excluded t=f(I) memory discrimin.

Reverse At current P < P11
power P11= -0.3….-0.1 x Pn 0.02 Pn t11= 0.5 s…..25 s 0.1 s ■ t=k – –
protection The best of the two given:

Tolerance (2) ± 10% ± 10% or ± 100 ms

Underfrequency At current f < f12
protection f12 = 0.90….0.99 x fn 0.01 fn t9= 0.5 s…..3 s 0.1 s ■ t=k – –

Tolerance (2) The best of the two given:
± 5% ± 10% or ± 100 ms

Overfrequency At current f > f13
protection f13 = 1.01….1.10 x fn 0.01 fn t10= 0.5 s…..3 s 0.1 s ■ t=k – –

Tolerance (2) The best of the two given:
± 5% ± 10% or ± 100 ms
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Trip units and trip curves
PR123/P
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Functions L-I

Functions L-S-I

Threshold and trip times
tolerances ...................... page 3/�-

t =
k

I2
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Function G

Threshold and trip times
tolerances ...................... page 3/�-

t =
k

I2

t = k
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Functions L-S-I

t = k
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Trip units and trip curves
PR123/P
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Function D

Function U

Threshold and trip times
tolerances ...................... page 3/�-

D

U
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Function UV

Threshold and trip times
tolerances ...................... page 3/�-

UV
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Function OV

OV
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Function RV

Threshold and trip times
tolerances ...................... page 3/�-

RV
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Function RP

RP

Trip units and trip curves
PR123/P
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Accessories for trip units
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PR120/V Measurement Module
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Specifications of the signaling relays

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)
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Accessories for trip units
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PR120/D-M Communication Module
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PR120/D-BT Wireless Communication Module
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BT030 Communication Unit
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PR030/B power supply unit
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Interface from front of HMI030 panel
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PR010/T configuration test unit
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PR021/K signaling unit
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Auxiliary power supply 24 V DC ± 20%
Maximum ripple 5%
Rated power @ 24 V 4.4 W

Specifications of the signaling relays

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)

Communication devices
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Measurement, signaling and available data functions
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PR122/P PR123/P
+ PR120/D-M + PR120/D-M

Communication functions

Protocol Modbus RTU Modbus RTU
Physical layer RS-485 RS-485
Maximum baudrate 19200 bps 19200 bps

Measuring functions

Phase currents ■ ■

Neutral current ■ ■

Ground current ■ ■

Voltage (phase-phase, phase-neutral, residual) opt. (1) ■

Power (active, reactive, apparent) opt. (1) ■

Power factor opt. (1) ■

Frequency and peak factor opt. (1) ■

Energy (active, reactive, apparent) opt. (1) ■

Harmonic analisys up to the 40th harmonic ■

Signaling functions

LED: auxiliary power supply, warning, alarm ■ ■

Temperature ■ ■

Indication for L, S, I, G and other protection opt. (1) ■

Available data

Circuit breaker status (open, closed) ■ ■

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

Mode (local, remote) ■ ■

Protection parameters set ■ ■

Load control parameters ■ ■

Alarms

Protection L ■ ■

Protection S ■ ■

Protection I ■ ■

Protection G ■ ■

Trip unit command for fault failure ■ ■

Undervoltage, overvoltage and residual voltage (timing and trip) protection opt.  (1) ■

Reverse power protection (timing and trip) opt.  (1) ■

Directional protection (timing and trip) ■ ■

Underfrequency/overfrequency protection (timing and trip) opt. (1) ■

Phases rotation ■

Maintenance

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 ■ ■

Operating mechanisms

Circuit breaker open/close ■ ■

Reset alarms ■ ■

Setting of curves and protection thresholds ■ ■

Synchronize system time ■ ■

Events

Status changes in circuit breaker, protections and all alarms ■ ■
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SD-Pocket
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Communication devices
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Function
Components

Automatic opening of the circuit breaker for undervoltage
(for example, when operating asynchronous motors)

• Shunt trip
• Closing coil
• Gearmotor for the automatic charging of closing  springs

• Auxiliary contacts of open-closed circuit breaker
• Auxiliary contacts of circuit breaker racked-in, test isolated,

racked-out (draw out circuit breaker only)
• Bell alarm
• Contact for signaling undervoltage release de-energized
• Contact for signaling springs charged

• Opening or undervoltage release

• Instantaneous or time delay undervoltage release (IEC only) (2)

• Contact for signaling undervoltage release energized

• Mechanical interlock between two or three circuit breakers
• Automatic transfer switch - ATS010 (IEC only)

• Kirk key provision
• Key lock in open position
• Padlock device in open position
• Key lock and padlocks in racked-in, test isolated, racked-out

position

Electrical operated

Remote signaling or actuation of automatic functions
depending on the state (open-closed) or position (racked-in,
test isolated, racked-out) of the circuit breaker.

Mechanical safety locks for maintenance or  functional
requirements for interlocking two or  more circuit breakers

Automatic switching of power supplies

Increased degree of protection

Remote opening for various needs, including:
– manual emergency control
–  opening dependent on tripping of other interruption

devices or system automation needs (1).

• IP54 door protection

(1) Examples:
– circuit breakers on Low Voltage side of parallel transformers that must open

automatically when the Medium Voltage side device opens.
– automatic opening for control by external relay (undervoltage, residual current, etc.).

(2) The time-delay device is recommended when unwanted operation due to temporary
voltage drops, is to be avoided (for functional or safety reasons).

Functions of the accessories

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

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

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

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

�������������������	���������	���������������������
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Note:
����������		
��������������������������

Note:
����������		
��������������������������

Accessories supplied as standard

Fixed circuit breaker:
� ���	
��������������������������	������

� ����������������������������

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

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

� �����	������	�������	������������

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

� ���� �	���� ����� �����	���

� �����	
������

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


�	��������������������������	!

Draw out circuit breaker:
� ���	
��������������������������	������

� ����������������������������

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

���	�������

� �����	������	�������	������������

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

� ���� �	���� ����� �����	���

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

���������	������	
�

� �����	
"�������	����	���

� �����	
������

� �	��"�����	
"��������������	�����	
����������
��������������
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Accessories supplied on request

All the accessories

�������

Accessory on request on fixed circuit breaker or moving part
Accessory on request on cradle
Accessory on request on moving part

Circuit breaker

1a) Shunt trip/closing coil (YO/YC) and second shunt trip (YO2)

1b) SOR test unit (IEC only)

2a) Undervoltage release (YU)

2b) Time-delay device for undervoltage release (D) (IEC only)

3) Gearmotor for the automatic charging of the closing springs (M)

4a) Bell alarm

4b) Bell alarm with remote reset command

5a) Electrical signaling of circuit breaker open/closed (1)

5b) External supplementary electrical signaling of circuit breaker open/closed

5c) Electrical signaling of circuit breaker racked-in/test isolated/racked-out

5d) Contact signaling closing springs charged

5e) Contact signaling undervoltage release de-energized (C. Aux YU)

6a) External current sensors for neutral conductor outside circuit breaker

6b) Homopolar toroid for the main power supply grounding conductor (star center of the transformer)

7) Mechanical operation counter

8a) Lock in open position: key

8b) Lock in open position: padlocks

8c) Circuit breaker lock in racked-in/test isolated/racked-out position

8d) Accessories for lock in test isolated/racked-out position

8e) Padlock device for safety shutter

8f) Mechanical lock for compartment door

8g) Anti-racking-out device when the springs are charged (FAIL SAFE)

9a) Protection for opening and closing pushbuttons

9b) IP54 door protection

10) Mechanical interlock

11) Controller for Automatic Transfer Switch - ATS010 (IEC only)
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� � � �

� � � �

� � � �

� � � �

� � � �

� �

� �

� � � �

� � � �

� �

� � � �

� � � �

� �

� �

� � � �

� � � �

� � � �

� �

� �

� �

� � � �

� �

� � � �

� � � �

� � � �

� � � �

Circuit breakers  Switches (MS)

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

Fixed Draw out Fixed Draw out
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Shunt trip and closing coils

��	
���
����
������
�������

���
��
���
�

��	
��
���
�����
����
��
����������

���������
��
���
�����
������ 
����

��
�����
!�
�
������
������"
���

�����
��
���
������"
����#

1a) Shunt trip/closing coil (YO/YC) and second shunt trip (YO2)
������������������������	�������������������������������������������������������	�����

��	����	�����	����	������	���������	��������	��	���������������������#����	������������������

��� ����������������	��

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

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


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


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

&���������������	�%�'������	����(������������������	�����	������%����	�����	����������

���������	������	�������������)*+�

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


���������(�������������	����	�	
���������	��������	���������"�	��
� �����������	
������

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

Characteristics

Power supply (Un): 24 V DC 125-127 V AC/DC
30 V AC/DC 220-240 V AC/DC
48 V AC/DC 250 V AC/DC
60 V AC/DC 380-400 V AC
110-120 V AC/DC 440-480 V AC

Operating limits: (YO-YO2): 70% ... 110% Un
(YC): 85% ... 110% Un

Inrush power (Ps): DC = 200 W
Inrush time ~100 ms AC = 200 VA
Continuous power (Pc): DC = 5 W

AC = 5 VA
Opening time (YO- YO2): (max) 60 ms
Closing time (YC) (max) 80 ms
Insulation voltage: 2500 V 50 Hz (for 1 min)
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�
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�
�
�
�
�

1b) SOR Test Unit (IEC only)
)	����������������� ������� �������	
���	�����	����� ������� ���

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

���������	�������������������'��������������������������������"

����

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

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

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

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

��
	���	
��	�������	����	��

�����,+���	������	����	�����	
������)	����	��������	��	�������

���	�� ������������� �������������	
������
�������	�-.�*��	�

-/0�*��12��	��32�%������������������	����	������������	�	
�����

�������	�����������

2�	��	���������������������������������	��	����������-0�������	

������

�����	�������4'3���	��������	�%��������������������������	
��	"

��������	!

� 5,6'+�,7!�������������������	�

� 8,��'��#7$!�������	����
����

� �'���&1#4'3!���
	����������	
�����������������������������������

������������

� 141+9!���
	����������	
��������������������

�����������������	�����	
�"����������������������%���������"

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

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

�������������

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

��	����+'�'���	��������	����������	���

Characteristics

Auxiliary power 24 V ... 250 V AC/DC
Maximum interrupted current 6 A
Maximum interrupted voltage 250V AC
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Undervoltage release

2a) Undervoltage release (YU)
�����	��������
�������������	������������������������	������

�������
	�����	�������
��������	�������������������#����	�������

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

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

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

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

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

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

6��	����������
�����������	����������:0;������������������"

�
�%�����)*+������������������

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

</;�

#����	�������������������	����������
	������	������	��������
�

������������	��
� ����2������8)=���������������/���

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

Note
���������������
�������
����������������

�������� ������� ������������������

����

Characteristics

Power supply (Un): 24 V DC 125-127 V AC/DC
30 V AC/DC 220-240 V AC/DC
48 V AC/DC 250 V AC
60 V AC/DC 380-400 V AC
110-120 V AC/DC 440-480 V AC

Inrush power (Ps): DC = 200 W
AC = 200 VA

Continuous power (Pc): DC = 5 W
AC = 5 VA

Opening time (YU) 30 ms
Insulation voltage: 2500 V 50 Hz (for 1 min)
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2b) Time-delay device for undervoltage
release (D) (IEC only)

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

����"����������������	��������������������������������)�����

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

������	
����	������������������	���������	�����>�����������

�����
��������

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

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

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

Characteristics

Power supply (D): 24-30 V DC
48 V AC/DC
60 V AC/DC
110-127 V AC/DC
220-250 V AC/DC

Adjustable opening time (YU+D): 0.5-1-1.5-2-3 s
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Gearmotor for the automatic charging of closing
springs

3) Gearmotor for the automatic charging
of closing springs (M)

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

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

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

������������

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


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

�����������	
����	��	�	���

#�� �������������������������� ������ ������� ���� ��
	���	
� ����� ���

�����	
�����	
����������
������������������/���

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

Characteristics

Power supply 24-30 V AC/DC

48-60 V AC/DC

100-130 V AC/DC

220-250 V AC/DC

Operating limits: 85%...110% Un

Inrush power (Ps): DC = 500 W

AC = 500 VA

Rated power (Pn): DC = 200 W

AC = 200 VA

Inrush time 0.2 s

Charging time: 4-5 s

Insulation voltage: 2500 V 50 Hz (for 1 min)

emaxULing_0401.PMD 3/15/05, 2:59 PM10
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Bell alarm

4) Bell alarm
�����������	
���
	���������������������������������	�����������

4a) Bell alarm

1����������������������	������������������������������	�����

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

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

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

������������������������������

�������������	����������	�
���������� !����"�

4b) Bell alarm with remote reset command

1����������������������	������������������������������	�����

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

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

�	�����6������������������%���������������������������������	����

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

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

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

Available reset coils

24-30 V AC/DC
110-130 V AC/DC
220-240 V AC/DC
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Auxiliary Contacts

5) Auxiliary contacts
1�����������	��������������������	���������	�������������������%

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

����������	�������������������������!

5a-5b) Electrical signaling of circuit breaker open/closed

#�� ����������� ������������������� ��
	���	
���� ����������� ����	�

���������������������������������	
�.%�:0����:/�������������	������

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

� .����	����������	����������5+:-:��-�	�����������	�?�-�	��"

�������������

� .����	����������	����������5+:--�5+:-@��-�	�����������	�?

-�	���������������?�-��������������������	���

� :0����	����������	����������5+:-:��/�	�����������	�?�/�	��"

�������������

� :0����	����������	����������5+:--�5+:-@��/�	�����������	

?�/�	���������������?�-��������������������	���

� :/���������	��������	����������	������ ���� �	���������	����"

������������������������

�������	�������	��
������	�7,�72�����������������	��

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

����������������

6��	�:0����	����������	����������5+:--�5+:-@�������(�����%

���� �	����������	����	��	��5+:-0�A��	�������	������������

�������������	�����������	�
����������#$�%�&��������

Characteristics

Un In max T

125 V DC 0.3 A 10 ms

250 V DC 0.15 A

Un In max cos�

250 V AC 15 A 0.3
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5c) Electrical signaling of circuit breaker racked-in/test iso-
lated/racked-out
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5e) Contact signaling undervoltage release de-energized
(C. Aux YU)
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5d) Contact signaling closing springs charged
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Auxiliary Contacts
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Current sensors and operation counters

6a) External current sensors for neutral
conductor outside circuit breaker
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6b) Homopolar toroid for the main power
supply grounding conductor (star
center of the transformer)
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Mechanical locks

8)  Mechanical locks
8a-8b) Lock in open position
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8c) Circuit breaker lock in racked-in/test isolated/racked-
out position
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8d) Accessories for lock in test isolated/racked-out position
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8e) Padlock device for safety shutter
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8f) Mechanical lock for compartment door
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8g)Anti-racking-out device when the springs are charged
(FAIL SAFE)
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9) Transparent protective covers
9a) Protection for opening and closing pushbuttons
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Transparent protective covers

9b) IP54 door protection (NEMA 3/S/13)
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Interlock between circuit breakers

10) Mechanical interlock
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Note
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����������%���
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������������������������������������

������������

Vertical interlock Horizontal interlock

Type A: between 2 circuit breakers (power supply + emergency power supply)

Type B: between 3 circuit breakers (2 power supplies + emergency power supply)

Type C: between 3 circuit breakers (2 power supplies + bus-tie)

Type D: between 3 circuit breakers (3 power supplies/one single closed circuit breaker)
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Interlock between circuit breakers

�����������������	������	�����������������	�����%�����	�"
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Type of interlock Typical circuit Possible interlocks

Type A

� $ �������
����%��
����

� $ �������
����%��
������

Circuit breaker 1 can
only be closed if 2 is
open, and vice-versa.

Between two circuit breakers
One normal power supply and one emergency
power supply

Type B

� $ �������
����%��
����

� $ �������
����%��
������

Circuit breakers 1 and 3
can only be closed if 2 is
open.
Circuit breaker 2 can
only be closed if 1 and 3
are open.

Between three circuit breakers
Two normal power supplies and one emergency
power supply.

Type C

� $ �������
����%��
����

� $ �������
����%��
������

One or two circuit
breakers out of three
can be closed at the
same time.

Between three circuit breakers
The two half-busbars can be supplied by a single
transformer (bus-tie closed) or by both at the
same time (bus-tie open)

Type D

� $ �������
����%��
����

� $ �������
����%��
������

Only one of three circuit
breakers can be closed.

Between three circuit breakers
Three power supplies (generators or transformers)
on the same busbar, so parallel operation is not
allowed
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Controller for Automatic Transfer Switch -
ATS010 (IEC only)

11) Controller for Automatic Transfer Switch - ATS010 (IEC only)
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�"�������	���������������������������������������������		�����	�����������	��������	�

�����	
�����������������������������		�����	��������������������	
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VN

CB-N

GE

VE

CoCo

CB-E

LOAD

t1

t2

t5 t4

t3

Caption
VN '������
����

CB-N (����
�
���������������������
���

GE )��������

VE *���������
������
����

CoCo *���
�������������������������
���

CB-E *���������
�������������������

�
���

LOAD +����������������
�����	�������

��������� 
���

Operating sequence

Setting range for thresholds and times

Minimum voltage Un Min -5%…-30% Un

Maximum voltage Un Max +5%…+30% Un

Fixed frequency thresholds 10%…+10% fn

t1: opening delay of the normal line circuit breaker
due to network error  (CB-N) 0…32 s

t2: generator start-up delay due to network error 0…32 s

t3: stopping delay of the generator 0…254 s

t4: switching delay due to network stop 0…254 s

t5: closing delay of the emergency line circuit breaker
after detecting the generator voltage (CB-E) 0…32 s

General specifications

Rated supply voltage 24V DC ± 20% 48V DC ± 10%
(galvanically insulated from ground) (maximum ripple ± 5%)

Maximum absorbed power 5W at 24V DC 10W at 48V DC

Rated power (mains present
and circuit breakers not controlled) 1.8W at 24V DC 4.5W at 48V DC

Operating temperature -25 °C…+70 °C

Maximum humidity 90% without condensation

Storage temperature -25 °C…+80 °C

Degree of protection IP54 (front panel)

Dimensions [mm] 144 x 144 x 85

Weight [kg] 0.8

Rated voltage settings available 100, 115, 120, 208, 220, 230, 240, 277,
347, 380, 400, 415, 440, 480, 500 V
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Front panel

Caption
1 "�������������,!"-�-���������
����

2 $	��������������
�����

3 (����
�
���������

4 (����
�
��������������������������

5 .�
����������������������
���

6 *���������
��������������������������

7 )���������������

Caption
1 "�
���������������������� ����������
����

�������
�

2 +�	 ���������������/

0 �������
����

0 �����
�����
� 	�������� ����� 	����


���

0 ������ ���1�����

0 ���������� ��������

3 "����������
�����������������������������2

Side panel settings

Controller for Automatic Transfer Switch -
ATS010 (IEC only)
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Spare parts

Spare parts
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���	�������������������������	�
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� 5+:@0�D���������������	��

� ������

� �����������5+:@0�D���������������	��

� ���	�����������	�����������+�	�����������

&������������������%���(�������������������1DD�������������������
�
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Overall dimensions

Contents

Fixed circuit breaker .......................................................................................................... 5/2

Draw out circuit breaker ................................................................................................... 5/7

Installation in switchboard ............................................................................................... 5/15

Mechanical interlock ......................................................................................................... 5/16

Circuit breaker accessories ............................................................................................. 5/18
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E1-A
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E4-A

E6-A
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E1

E2-E3 E4-E6
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Overall dimensions
Fixed circuit breaker

Basic version
with horizontal
rear terminals

A  3 Poles B  4 Poles
Caption
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�����
����
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E1 3 poles / E2 3 poles E1 4 poles / E2 4 poles

E3 3 poles E3 4 poles
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E4 3 poles E4 4 poles

E6 3 poles E6 4 poles

Basic version
with horizontal
rear terminals

Overall dimensions
Fixed circuit breaker

Caption
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E1 E2 E3 800÷2000 A

E1 E2 E3 800÷2000 A
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Basic version
with vertical
rear terminals
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E3 2500÷3200 A E4 E6

E3 2500÷3200 A E4 E6
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Overall dimensions
Fixed circuit breaker

Basic version
with vertical
rear terminals

emaxULing_0501.pmd 3/15/05, 3:03 PM6



ABB 5 /7

5
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E2-A
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E4-A
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Basic version
with horizontal
rear terminals

Overall dimensions
Draw out circuit breaker

A  3 Poles B  4 Poles

Caption
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Basic version
with horizontal
rear terminals

Overall dimensions
Draw out circuit breaker

E1 3 poles / E2 3 poles E1 4 poles / E2 4 poles

E3 3 poles E3 4 poles

Caption
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E4 3 poles E4 4 poles

E6 3 poles E6 4 poles
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Basic version
with vertical
rear terminals

Overall dimensions
Draw out circuit breaker

E1 3 poles / E2 3 poles E1 4 poles / E2 4 poles

E1-E2

Caption
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E3 3 poles 800÷2000 A E3 4 poles 800÷2000 A
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Basic version
with vertical
rear terminals

Overall dimensions
Draw out circuit breaker

Caption
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E3 3 poles 2500 A (*) E3 4 poles 2500 A (*)

E3 2500 A (*)
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E4

Caption

� ������
��	�
��
����������
���

� ��	�	�����
�����
��������

� �#
�������	
�����
��
������
�����
���������
��
���
�������

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

$ "�������
���
���������
��
������	
��
 ��������

emaxULing_0501.pmd 3/15/05, 3:03 PM13



ABB5/14

5

�������

�
�
�
�
�
�
�
�
	
	
�
�
�
�
�

Basic version
with vertical
rear terminals

Overall dimensions
Draw out circuit breaker

E6 3 poles E6 4 poles

E6
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E4-A (*)

E3-A (*)

E6-A (*)

Overall dimensions
Installation in switchboard

A  3 Poles A  4 Poles
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Copper bars

Insulating support

Tightening torque for fastening screws Nm 20 - 177 lb/in
Tightening torque for main terminals Nm 70 - 620 lb/in
Tightening torque for earthing screw Nm 70 - 620 lb/in

High strength M12 screw
Number per terminal

PHASE NEUTRAL

Drilling of compartment door

Dimensions of compartment
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�������Interlock assembly

Horizontal interlocks
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Overall dimensions
Mechanical interlock
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Through-holes for flexible cables for mechanical interlocks
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�������Mechanical
compartment
door lock

A
3 Poles 4 Poles

2�!��
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Minimum distance between circuit breaker and switchboard wallDrilling in compartment
door

Homopolar toroid (IEC only)

Overall dimensions
Circuit breaker accessories
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E1 - E2 - E4

E3 - E6

�������Current sensor
for the external
neutral
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of circuit breaker
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Fixed version Draw out version

15 supplementary auxiliary contacts

Overall dimensions
Circuit breaker accessories
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Electronic
time-delay device
(IEC only)
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Overall dimensions
Circuit breaker accessories

IP54 Protective
cover

PR021/K Unit
(IEC only)
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Circuit diagrams
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Circuit diagrams
Reading information - circuit breakers

Warning
����������	
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Operating status shown
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Versions
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Fixed version
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Draw out version
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Version with PR121/P electronic trip unit
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Version with PR122/P electronic trip unit
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���������	������������	����
�������
��������	�����	��������	����
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Circuit diagrams
Reading information - circuit breakers

Description of figures
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Circuit diagrams
Reading information - ATS010 unit

Operating status shown of the ATS010 unit
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Circuit diagrams
Circuit diagram symbols (IEC 60617 and CEI 3-14 ... 3-26
Standards)
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Circuit diagrams
Circuit breakers
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Motor operator, shunt trip, closing coil and undervoltage release

Signaling contacts

Circuit diagrams
Electrical accessories
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Signaling contacts

Circuit diagrams
Electrical accessories

emaxULing_0601.pmd 3/15/05, 3:07 PM10



ABB 6/11

6

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
	
�
�
�
�
�
�

Auxiliary circuits of the PR121, PR122 and PR123 trip units

Measuring module PR120/V
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Communication module PR120/D-M

Signaling module PR120/K

Circuit diagrams
Electrical accessories
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PR021/K Signaling unit
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Circuit diagrams
Automatic transfer switch ATS010 (IEC only)
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Due to possible developments of standards as well as of
materials, the characteristics and dimensions specified in the
present catalogue may only be considered binding after
confirmation by ABB Inc.

Technical catalog

Low voltage power
circuit-breakers
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