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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 SACE. 1S
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The X1 circuit-breaker by 

Emax comes from more than 60 

years' experience of ABB SACE, a world leader 

in constructing moulded-case and air circuit-breakers. Our 

know-how, appreciated and recognised world-wide, has allowed us to 

obtain results which will amaze you. X1 by Emax is really small, powerful and 

safe. In fact, the search for extremely compact dimensions has not in any way affected the 

reliability and safety standards, because what counts most of all at ABB is the excellence of quality 

of our products. 

The new X1 by Emax is revolutionary from all points of view. For example, the new rapid accessory fitting 

system: no wires inside the circuit-breaker, rapid and safe connection to the external circuit, and no screws for 

connection to the external power supply.
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The performan-

ce of an air circuit-breaker with 

extremely compact dimensions. X1 by Emax is 

the best solution for all those applications where dimensions 

are an important and determining factor in selecting the circuit-breaker, 

but without necessarily having to give up high rated current, breaking capacity or 

short-time withstand current values.

Its performances are really astonishing when put in relation to its dimensions. Rated current Iu up 

to 1600 A, high Icw for selective circuit-breakers and, for the current-limiting version, an incredible Icu 

of 150kA at 415V AC. Performances proven by reliability, safety and ABB SACE's high quality standards.
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The decidedly 

compact dimensions offer 

enormous benefits in terms of easier installation 

and wiring cabling – the space for curving the wires cables or 

for busbar passage definitely becomes greater. Furthermore, the smaller 

dimensions allow optimisation of installations, making them decidedly slimmer, 

also thanks to new and extremely effective installation solutions.

For the first time, an air circuit-breaker can be installed on a back plate and in a horizontal 

position, both in the fixed and withdrawable version. Moreover, with the new racking-in system of the 

moving part, its operation becomes even safer because it prevents accidental or unwarranted and potentially 

hazardous operations.
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X1 by Emax has 

three brand-new latest generation 

electronic trip units available: PR331/P, PR332/P 

and PR333/P, which are definitely to the fore in the present 

panorama of protection trip units for low voltage circuit-breakers. The basic 

version, PR331/P, is fitted with dip-switches for setting the protection thresholds 

and, for each protection function, has a LED for signalling that the protection has tripped. 

On the other hand, PR332/P and PR333/P are fitted with a large graphic display which allows all the 

information needed (settings of the protection functions, alarms and electrical values) to be displayed simply and 

clearly. Apart from the “classic” protection functions, all three trip units offer advanced functions, such as the exclusive 

Data Logger function, which allows all the events and values prior to a fault to be recorded for subsequent analysis.
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X1 E1  E2

Overview of the Emax family
Fields of application

Automatic circuit-breakers X1B X1N X1L  E1B E1N E2B E2N E2S E2L

Poles [N°] 3-4 3 - 4 3 - 4
4p CB neutral current-carrying capacity [% Iu] 100 100 100
Iu (40 °C) [A] 630-800- 630-800- 630-800- 800-1000- 800-1000- 1600-2000 1000-1250- 800-1000- 1250-1600

1000-1250- 1000-1250- 1000-1250-  1250-1600 1250-1600 1600-2000 1250-1600-
1600 1600 2000

Ue [V~] 690 690 690 690 690 690 690 690 690
Icu (220...415V) [kA] 42 65 150 42 50 42 65 85 130
Ics (220...415V) [kA] 42 50 150 42 50 42 65 85 130
Icw (1s) [kA] 42 42 15 42 50 42 55 65 10

(3s) [kA] 36 36 42 42 42 –

Automatic circuit-breakers
with full-size neutral conductor

Poles [N°]               Standard version                 Standard version              Standard version

4p CB 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 X1B/MS E1B/MS E1N/MS E2B/MS E2N/MS E2S/MS

Poles [N°] 3-4 3 - 4 3 - 4 3 - 4 3 - 4 3 - 4
Iu (40 °C) [A] 1000-1250 800-1000- 800-1000- 1600-2000 1000-1250- 1000-1250-

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

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

Automatic circuit-breakers for
applications up to 1150 V AC * X1B/E E2B/E E2N/E

Poles [N°] 3-4 3 - 4 3 - 4
Iu (40 °C) [A] 630-800-1000- 1600-2000 1250-1600-

1250-1600 2000
Ue [V~] 1000 1150 1150
Icu (1150V) [kA] 20 20 30
Ics (1150V) [kA] 20 20 30
Icw (1s) [kA] 20 20 30

Switch-disconnectors for
applications up to 1150 V AC * X1B/E MS E2B/E MS E2N/E MS

Poles [N°] 3-4 3 - 4 3 - 4
Iu (40 °C) [A] 1000-1250- 1600-2000 1250-1600-

1600 2000
Ue [V~] 1000 1150 1150
Icw (1s) [kA] 20 20 30
Icm (1000V) [kA] 40 40 63

Switch-disconnectors for
applications up to 1000 V DC           E1B/E MS E2N/E MS

Poles [N°]          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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Common data

Voltages

Rated service voltage Ue [V] 690 ~

Rated insulation voltage Ui [V] 1000

Rated impulse withstand voltage Uimp [kV] 12

Operating temperature [°C] -25....+70

Storage temperature [°C] -40....+70

Frequency  f [Hz] 50 - 60

Number of poles 3 - 4

Versions                                                                   Fixed - Withdrawable

X1
Performance levels B N L

Currents: rated uninterrupted current (at 40 °C) Iu [A] 630 630 630
[A] 800 800 800
[A] 1000 1000 1000
[A] 1250 1250 1250
[A] 1600 1600
[A]

Neutral pole current-carrying capacity for 4-pole CBs [%Iu] 100 100 100

Rated ultimate breaking capacity under short-circuit Icu
220/230/380/400/415 V ~ [kA] 42 65 150

440 V ~ [kA] 42 65 130

500/525 V ~ [kA] 42 55 100

660/690 V ~ [kA] 42 55 60

Rated service breaking capacity under short-circuit Ics
220/230/380/400/415 V ~ [kA] 42 50 150

440 V ~ [kA] 42 50 130

500/525 V ~ [kA] 42 42 100

660/690 V ~ [kA] 42 42 45

Rated short-time withstand current Icw                    (1s) [kA] 42 42 15

Rated making capacity under short-circuit (peak value) Icm
220/230/380/400/415 V ~ [kA] 88.2 143 330

440 V ~ [kA] 88.2 143 286

500/525 V ~ [kA] 88.2 121 220

660/690 V ~ [kA] 88.2 121 132

Utilisation category (according to CEI EN 60947-2) B B A

Isolation behaviour (according to CEI EN 60947-2) ■ ■ ■

Overcurrent protection
Electronic trip units for AC applications ■ ■ ■

Operating times
Closing time (max) [ms] 80 80 80

Breaking time for I<Icw (max) (1) [ms] 70 70 70

Breaking time for I>Icw (max) [ms] 30 30 12

Overall dimensions
Fixed: H = 268 mm - D = 181 mm - L (3/4 poles) [mm] 210/280

Withdrawable: H = 343 mm - D = 254 mm - L (3/4 poles) [mm] 284/354

Weights (circuit-breaker complete with releases and CS, excluding accessories)

Fixed 3/4 poles [kg] 11/14

Withdrawable 3/4 poles (including fixed part) [kg] 32/42.6

X1
Rated uninterrupted current (at 40 °C) Iu [A] 800 1250 1600

Mechanical life with regular ordinary maintenance [No. operations x 1000] 12.5 12.5 12.5

Operation frequency [Operations/hour] 60 60 60

Electrical life (440 V ~) [No. operations x 1000] 6 4 3

(690 V ~) [No. operations x 1000] 3 2 1

Operation frequency [Operations/hour] 30 30 30

���������	���
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Emax X1 air circuit-breakers
The Ranges

Emax X1 automatic circuit-breakers
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Emax X1 switch-disconnectors
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Emax X1 automatic circuit-breakers for applications up to 1000V AC
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Emax X1 switch-disconnectors for applications  up to 1000V AC
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X1B/E

Rated uninterrupted current (at 40 °C) Iu [A] 630 - 800 - 1000 - 1250 - 1600

Rated service voltage Ue [V ~] 1000

Rated insulation voltage Ui [V ~] 1000

Rated ultimate breaking capacity under short-circuit Icu 1000 V ~ [kA] 20

Rated service breaking capacity under short-circuit Ics 1000 V ~ [kA] 20

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

X1B/E MS

Rated uninterrupted current (at 40 °C) Iu [A] 1000 - 1250 -  1600

Poles 3 - 4

Rated service voltage Ue [V ~] 1000

Rated insulation voltage Ui [V ~] 1000

Rated impulse withstand voltage Uimp [kV] 12

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

Rated making capacity under short-circuit (peak value) Icm [kA] 40
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X1B/MS

Rated uninterrupted current (at 40 °C) Iu [A] 1000 - 1250 - 1600

Rated service voltage Ue [V ~] 690

[V –] 250

Rated insulation voltage Ui [V ~] 1000

Rated impulse withstand voltage Uimp [kV] 12

Rated short-time withstand current Icw (1s) [kA] 42

Rated making capacity under short-circuit (peak value) Icm

220/230/380/400/415/440 V ~ [kA] 88.2

500/660/690 V ~ [kA] 88.2
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Construction characteristics
Structure of the circuit-breaker
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Construction characteristics
Operating mechanism
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➀ CLOSING

➁ OPENING
➀ OPENING

➂ OPENING
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Construction characteristics
Operating and signalling parts

Fixed version

Note:
&'�����(��)�	���	���������������������"����

�����������"�	����������������
����	�

����������	�����������*�&	�����(���)�������

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

������
����	������������	��������������*

&�������������)��������������������"��������

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

������
����	������������	������������

Withdrawable version

Caption

1 Trademark and size of circuit-
breaker

2 PR331/P, PR332/P or PR333/P
trip units

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 signalling of
overcurrent releases tripped
(TRIP RESET)

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

11 Terminal box (for fixed version
only)

12 Sliding contacts (for withdraw-
able version only)

13 Circuit-breaker position indicator:
racked-in/ test isolated /racked-
out / connected/test isolated/
disconnected (for withdrawable
version only)
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Construction characteristics
Fixed parts of withdrawable circuit-breakers

Caption

1 Sheet steel supporting
structure

2 Safety shutters (protection
rating IP20)

3 Terminal support base
4 Terminals (rear, front)
5 Sliding contacts
6 Fastening points*

��+����
�������
�����	�������������������!��������

���	�	��	������
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Construction characteristics
Utilization category

Selective and current-limiting circuit-breakers
Selective�(��
�������
�����
���)�circuit-breakers��������
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Fixed circuit-breaker
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Withdrawable circuit-breaker

Rear terminals (horizontal, vertical or adjustable) Front terminals

Adjustable rear terminals (horizontal or vertical) Front extended terminals

Versions and connections

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

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

������"�	������

Multicable terminals for CuAl Spreaded front terminals Front extended terminals
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Electronic trip units
General characteristics
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PR331/P

PR331/P PR331/P PR331/P

PR332/P

PR332/P PR332/PPR332/P PR332/P

Rc

OT MU

OV RV RP UF OFUV

PR333/P

 OT  D  U  UV  OV  RV  RP  M  UF  OF

PR333/P PR333/P
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New modules available:

Communication opt.

Measuring opt.

Protection

Protection

For all versions

Protection

New modules available:

Communication opt.

For all versions
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PR333/PPR332/PPR331/P

RcRcRcRcRc

U

OT

UV

OV

RV

RP

 D

M

UF

OF

Features

Electronic trip units
Versions available

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 earth fault residual ■ ■ ■

source ground return ■ ■

Residual current (1) opt.(2) ■

Protection against directional short-circuit with adjustable time-delay ■

Protection against phase unbalance ■ ■

Protection against overtemperature (check) ■ ■

Protection against undervoltage opt.(3) ■

Protection against overvoltage opt.(3) ■

Protection against residual voltage opt.(3) ■

Protection against reverse active power opt.(3) ■

Thermal memory for functions L and S ■ ■

Underfrequency opt.(3) ■

Overfrequency opt.(3) ■

Measurements

Currents (phases, neutral, earth fault) ■ ■

Voltage (phase-phase, phase-neutral, residual) opt.(3) ■

Power (active, reactive, apparent) opt.(3) ■

Power factor opt.(3) ■

Frequency and peak factor opt.(3) ■

Energy (active, reactive, apparent, meter) opt.(3) ■

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

Event marking and maintenance data

Event marking with time stamp opt.(4) ■ ■

Chronological event storage opt.(4) ■ ■

Counting the number of operations and contact wear ■ ■

Communication with supervision system and centralised control

Remote parameter setting of the protection functions, unit configuration, communication opt.(5) opt.(5)

Transmission of measurements, states and alarms from circuit-breaker to system opt.(5) opt.(5)

Transmission of the events and maintenance data from circuit-breaker to system opt.(5) opt.(5)

Watchdog

Alarm and trip for release overtemperature ■ ■

Check of the release status ■ ■ ■

Interface with the user

Presetting parameters by means of dip switches ■

Presetting parameters by means of keys and LCD viewer ■ ■

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

Alarm signal of all the following protections: undervoltage, overvoltage, residual voltage, active
reverse of power, phase unbalance, overtemperature, inversion of cyclical sense of the phases opt.(3) ■

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 selectivity

Can be activated for protection functions S, G and (PR333/P only) D ■ ■

����'�$��	�������������	���	������	�	����������		�����	��������*��,��-��������'�����������������������	��"����.'//,0.�12 '���	�"����.'//,0.�12 3�����.'//�0��������*

�/��"����.'//�0�*��4����"������"����5+�/����������������������	�.'���+*��#��"����.'//�06(7
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In [A]
400 630 800 1000 1250 1600

630

800

X1B 1000

1250

1600

630

800

X1N 1000

1250

1600

630

800
X1L

1000

1250

Type of Rated
circuit-breaker current  Iu

Rating plugs

Electronic trip units
Rating plugs
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1

Compliance with Standards
Standards, approvals and certifications
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1

Compliance with Standards
A design dedicated to Quality and respect
for the environment
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Installations
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2

Installation in switchgear
Extremely reduced volumes
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Three-pole circuit-breakers

For TN-C systems (the neutral
cannot be interrupted because it
also acts as the protection
conductor).

Four-pole circuit-breakers

In all other instances, with
exceptions for the IT system
(see CEI 64-8/473.3.2.2
Standards).

Three-pole circuit-breakers
with external neutral

Current transformers can be
installed on the external neutral
of five-wire systems (TN-S) with
3-pole circuit-breakers.

Installation in switchgear
Choosing the type of circuit-breaker

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

Fixed or withdrawable version
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Connecting the main circuit-breaker circuits
3������������������
������� ��� ������������
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Switchgear with access from the rear:

Installation in switchgear
Choosing the type of circuit-breaker

Horizontal rear terminals Vertical rear terminals

Front terminals Extended front terminals
(fixed version only)

Spreaded front terminals
(fixed version only)

Multicable for CUAl
(fixed version only)

Wall-mounted switchgear, with access from the front only:
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Protection Degrees
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��������������	������������������������������������������
�����������������������
������������

��� ���� �����
��� ���� ����������� ���������� �����
�� 7������������ ���� ������ 
����
�������
�� ��� ���


��

������������$�����������
�����������������
��

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

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

$��
�������
������� ���� $�"�%&)'8�5�*���������������
��

������������
������������
������

����
����������������������������������������
��7�����������������������
���
�
����������

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

����
������

IP20�9�����������������������������
��

��������������
�
��

������������������

IP30�9������������������
��

������������+
�������������-�

IP40 9����� ��� ������������� �������� 
��

������������ 
����

��������� 
�����

IP54� 9����� ��� ������������� �������� 
��

������������ ������

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

�����������������
������+�����#
���-�

07 EmaxX1eng_0201.pmd 3/10/06, 4:39 PM5



ABB SACE2 /6

2

Installation in switchgear
Current-carrying capacity in switchgear

Power losses
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Power losses

Circuit-breaker Iu Fixed Withdrawable
3/4 Poles 3/4 Poles

[A] [W] [W]

X1 B-N 630 31 60
800 51 104
1000 79 162
1250 124 253
1600 203 415

X1 L 630 61 90
800 99 145
1000 155 227
1250 242 354

Note
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10 20 30 35 40 45 50 55 60

Iu [A]

T [°C]

1800

1600

1400

1200

1000

800

600

400

200

0

X1 800

X1 1250

X1 1600

X1 1000

X1 630

Changing the rated uninterrupted current
in relation to the temperature
Temperature derating
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Temperature X1 630 X1 800 X1 1000 X1 1250 X1 1600
[°C] % [A] % [A] % [A] % [A] % [A]

10 100 630 100 800 100 1000 100 1250 100 1600
20 100 630 100 800 100 1000 100 1250 100 1600
30 100 630 100 800 100 1000 100 1250 100 1600
40 100 630 100 800 100 1000 100 1250 100 1600
45 100 630 100 800 100 1000 100 1250 100 1600
50 100 630 100 800 100 1000 100 1250 97 1550
55 100 630 100 800 100 1000 100 1250 94 1500
60 100 630 100 800 100 1000 100 1250 93 1480

Withdrawable X1 - horizontal rear
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10 20 30 35 40 45 50 55 60

Iu [A]

T [°C]

1800

1600

1400

1200

1000

800

600

400

200

0

X1 800

X1 1250

X1 1600

X1 1000

X1 630

Temperature X1 630 X1 800 X1 1000 X1 1250 X1 1600
[°C] % [A] % [A] % [A] % [A] % [A]

10 100 630 100 800 100 1000 100 1250 100 1600
20 100 630 100 800 100 1000 100 1250 100 1600
30 100 630 100 800 100 1000 100 1250 100 1600
40 100 630 100 800 100 1000 100 1250 100 1600
45 100 630 100 800 100 1000 100 1250 100 1600
50 100 630 100 800 100 1000 100 1250 97 1550
55 100 630 100 800 100 1000 100 1250 94 1500
60 100 630 100 800 100 1000 100 1250 93 1480

Withdrawable X1 - vertical rear
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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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Derating at different altitudes
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Current-limiting and specific let-through energy
curves for X1L limiting circuit-breakers
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X1L
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Specific let-through
energy curves

Current-limiting curves
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ABB SACE 3/1

Trip units and
related accessories
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Operation and protection functions
Protection functions
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Protection trip units and trip curves
PR331/P

User interface
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PR331/P LI

PR331/P LSI

PR331/P LSIG
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Protection trip units and trip curves
PR331/P

Protection functions and setting values - PR331/P
Function Trip threshold Trip time Poss. excl. Relation t=f(I)

Overload I1= 0.4 - 0.425 - 0.45 - 0.475 - 0.5 - With 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
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) Trip between 1.05 and 1.2 x I1 ± 10%  Ig � 6 x In
± 20%  Ig � 6 x In

Selective short-circuit I2= 0.6 - 0.8 - 1.2 - 1.8 - 2.4 - 3 - 3.6 - With current  I = 10 x In ■ t=k/I2

protection 4.2 - 5 - 5.8 - 6.6 - 7.4 - 8.2 - 9 - 10 x In t2 = 0.1 - 0.2 - 0.3 - 0.4 - 0.5 - 0.6 - 0.7 - 0.8 s

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

I2= 0.6 - 0.8 - 1.2 - 1.8 - 2.4 - 3 - 3.6 - With current I > I2 ■ t=k
4.2 - 5 - 5.8 - 6.6 - 7.4 - 8.2 - 9 - 10 x In t2 = 0.1 - 0.2 - 0.3 - 0.4 - 0.5 - 0.6 - 0.7 - 0.8 s

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

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

Tolerance (2) ± 10% � 40 ms

Earth fault I4= 0.2 - 0.3 - 0.4 - 0.6 - I>4.47xI4 I>3.16xI4 I>2.24xI4 I>1.58xI4 ■ t=k/I2

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

Tolerance (2) ± 7% ± 15%

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

Tolerance (2) ± 7% The best of the two data: ± 10% or ± 40 ms
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PR331/P

Auxiliary power 24 V DC ± 20%
supply (galvanically insulated)
Maximum ripple 5%
Inrush current @ 24V ~1 A for 5 ms
Rated power @ 24V ~2 W

Trip time

� ��� !

S ± 20%

I � 60ms

G ± 20%
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t =
k

I2
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Functions L-I

Functions L-S-I

Threshold and trip times
tolerances ........................ page 3/"
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t = k

t = k

t =
k

I2
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Functions L-S-I

Function G

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

Protection trip units and trip curves
PR331/P

I4 = 0.2-0.3-0.4 In repression at 4 In
I4 = 0.6 In repression at 6 In
I4 = 0.8-0.9-1 In repression at 8 In
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Protection trip units and trip curves
PR332/P

Characteristics
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Protection trip units and trip curves
PR332/P

Operation, protection functions and self-test
Basic Protection functions
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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(*)
X1 0-50-100-150-200% 0-50-100-150% 0-50-100%
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Phase unbalance protection U
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Zone selectivity for protections S and G
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Self-diagnosis
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Protection trip units and trip curves
PR332/P
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Trip information and opening data
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Protection trip units and trip curves
PR332/P

PR330/V Measurement Module
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PR332/P LI-LSI-LSIG-LSIRc

Measurement function
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Protection trip units and trip curves
PR332/P
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Protection functions and setting values - PR332/P
Function Trip Threshold Trip Time Poss. Relation Thermal Zone

threshold steps Time Step excl. t=f(I) memory selectivity

Overload With current I = 3xI1
protection I1= 0.4….1 x In 0.01 x In t1= 3 s....144 s 3 s (1) – t=k/I2 ■ –

Tolerance (2) Trip between ± 10%  Ig � 6 x In
1.05 ... 1.2 x I1 ± 20%  Ig � 6 x In

I1= 0.4….1 x In 0.01 x In With current I = 3xI1(4); t1= 3 s....144 s 3 s – t=k (�) (4)

Tolerance 1.05 ... 1.2 x I1 ± 20%  Ig � 5 x I1 �=0.2-1-2
(in accordance with IEC 60255-3) ± 30%  2xI1� Ig � 5 x I1 In

Selective short- With current I > I2
circuit protection I2= 0.6….10 x In 0.1 x In t2= 0.05 s….0.8 s (2) 0.01 s ■ t=k – ■

t2sel= 0.04 s….0.25 s 0.01 s
Tolerance (2) ± 7% Ig � 4 x In The best of the two data:

± 10% Ig � 4 x In ± 10% or ± 40 ms

With current I = 10 x In
I2= 0.6….10 x In 0.1 x In t2= 0.05 s….0.85 s 0.01 s ■ t=k/I2 ■ –

Tolerance (2) ± 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 (2) ± 10% � 40 ms

Earth fault With current I > I4
protection I4= 0.2….1 x In 0.02 x In t4= 0.1 s…..1 s 0.05 s ■ t=k – ■

t4sel= 0.04 s….0.25 s 0.05 s
Tolerance (2) ± 7% The best of the two data:

± 10% or ± 40 ms

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

Tolerance (2) ± 7% ± 15%

Residual Current
protection Id= 3-5-7-10-20-30 A td= 0.06-0.1-0.2-0.3-0.4- ■ t=k – –

0.5-0.8 s (3)

Tolerance (2)  ± 10%

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 data:
± 20% or ± 100 ms

Trip time

L ± 20%

S ± 20%

I � 60ms

G ± 20%

Others ± 20%
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Additional Protection functions and setting values - PR332/P with PR330/V
Function Trip Threshold Trip Time Poss. Relation Thermal Zone

threshold steps Time Step excl. t=f(I) memory selectivity

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

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

± 5% ± 20% or ± 100 ms

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

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

Residual voltage U10= 0.1….0.4 x Un 0.05 x Un With current U0 > U10 0.5 s ■ t=k – –
protection t10= 0.5 s....30 s

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

Reverse power P11= -0.3….-0.1 x Pn 0.02 x Pn With current P < P11 0.1 s ■ t=k – –
protection t11= 0.5 s....25 s

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

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

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

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

Tolerance (1) The better of the two figures:
± 5% ± 10% or ± 100 ms
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PR332/P PR330/D-M

Auxiliary power supply 24 V DC ± 20% from PR332/P
(galvanically insulated)
Maximum ripple 5%
Inrush current @ 24V ~1 A for 5 ms
Rated power @ 24V ~3 W +1 W
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Protection trip units and trip curves
PR332/P

Functions L-I

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

Functions L-S-I
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t =
k

I2

t = k

t = k

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

Function G

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

Functions L-S-I

I4 = 0.2...0.48 In repression at 4 In
I4 = 0.5...0.78 In repression at 6 In
I4 = 0.8...1 In repression at 8 In
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Protection trip units and trip curves
PR332/P

Function L

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

9��������������=�L3.//)�

Function L

9��������������=�L3.//)�
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Function UV

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

Function U
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Protection trip units and trip curves
PR332/P

Function OV

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

Function RV
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Function RP

Threshold and trip times
tolerances ...................... page 3/�"
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Protection trip units and trip curves
PR333/P
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Double selective short-circuit protection S
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Double earth fault protection G
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Directional short-circuit protection with adjustable delay D
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Protection trip units and trip curves
PR333/P
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Protection functions and setting values - PR333/P
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Function Trip Threshold Trip Time Can be Relation Thermal Zone
threshold steps Time Step excluded t=f(I) memory selectivity

Overload With current I = 3xI1
protection I1= 0.4….1 x In 0.01 x In t1= 3 s....144 s 3 s (1) – t=k/I2 ■ –

Tolerance (2) Trip between ± 10%  If � 6 x In
1.05 and 1.2 x I1 ± 20%  If � 6 x In

I1= 0.4….1 x In 0.01 x In With current I = 3xI1(4); t1= 3 s....144 s 3 s – t=k (�) (4)

Tolerance 1.1 ... 1.25 x I1 ± 20%  If � 5 x I1 �=0.2-1-2
(in accordance with IEC 60255-3) ± 30%  2xI1� If � 5 x I1 In

Selective short-circuit With current I > I2
protection I2= 0.6….10 x In 0.1 x In t2= 0.05 s….0.8 s 0.01s ■ t=k – ■

Tolerance (2) ± 7% Ig � 6 x In The best of the two data:
± 10% Ig � 6 x In ± 10% or ± 40 ms

I2= 0.6….10 x In 0.1 x In With current I = 10xIn; t2= 0.05 s…0.8 s 0.01s ■ t=k/I2 ■ –
Tolerance (2) ± 7% Ig � 6 x In ± 15%  If � 4 x In

± 10% Ig � 6 x In ± 20%  If � 4 x In

Selective short-circuit With current I > I2
protection I2= 0.6….10 x In 0.1 x In t2= 0.05 s….0.8 s 0.01s ■ t=k – ■

Tolerance (2) ± 7% Ig � 6 x In The best of the two data:
± 10% Ig � 6 x In ± 10% or ± 40 ms

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

Tolerance (2) ± 10% ��40 ms

Earth fault With current I > I4
protection I4= 0.2….1 x In 0.02 x In t4= 0.1 s…..1 s 0.05 s ■ t=k – ■

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

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

Residual Current
protection Id= 3-5-7-10-20-30 A td= 0.06-0.1-0.2-0.3-0.4- ■ t=k – –

0.5-0.8 s (3)

Tolerance (2)  ± 10%

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

Tolerance (2) ± 10% ± 20%

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

Tolerance (2) ± 10% ± 20% or ± 100 ms

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

Undervoltage U8= 0.5….0.95 x Un 0.01 x In With current U < U8; t8= 0,1 s….5 s 0.1 s ■ t=k – –
protection The best of the two data:

Tolerance (2) ± 5% ± 20% or ± 100 ms

Overvoltage U9= 1.05….1.2 x Un 0.01 x In With current U > U9; t9= 0,1 s….5 s 0.1 s ■ t=k – –
protection The best of the two data:

Tolerance (2) ± 5% ± 20% or ± 100 ms

Residual voltage U10= 0.1….0.4 x Un 0.05 Un With current U0 > U10; t10= 0,5 s….30 s 0.5 s ■ t=k – –
protection The best of the two data:

Tolerance (2) ± 5% ± 10% or ± 100 ms

Reverse With 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 data:

Tolerance (2) ± 10% ± 10% or ± 100 ms

Underfrequency f12 = 0.90….0.99 x fn 0.01 fn With current f < f12; t9= 0.5 s….3 s 0.1 s ■ t=k – –
protection The best of the two data:

Tolerance (2) ± 5% ± 10% or ± 100 ms

Overfrequency f13 = 1.01….1.10 x fn 0.01 fn With current f > f13; t10= 0.5 s….3 s 0.1 s ■ t=k – –
protection The best of the two data:

Tolerance (2) ± 5% ± 10% or ± 100 ms

Trip time

L ± 20%

S ± 20%

I � 60ms

G ± 20%

Others ± 20%

�����������	��������	������
����

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

��%
(3� - 1)

(I/I1)� -1 E����.&$��
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Protection trip units and trip curves
PR333/P

Power supply
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7-5'

PR332/P PR330/D-M

Auxiliary power supply 24 V DC ± 20% from PR332/P-PR333/P
(galvanically insulated)
Maximum ripple 5%

Inrush current @ 24V ~1 A for 5 ms

Rated power @ 24V ~3 W +1 W
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I2

t = k
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Functions L-S-I

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

Functions L-S-I
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k = 0,14
� = 0,02

t =
k

I2

t = k
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Protection trip units and trip curves
PR333/P

Function G

Function L

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

9��������������=�L3.//)�

I4 = 0.2...0.48 In repression at 4 In
I4 = 0.5...0.78 In repression at 6 In
I4 = 0.8...1 In repression at 8 In
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k = 80
� = 2

k = 13,5
� = 1
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Function L

Function L

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

9��������������=�L3.//)�

9��������������=�L3.//)�
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Protection trip units and trip curves
PR333/P

Function D

Function U

Threshold and trip times
tolerances ...................... page 3/�=
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Function UV

Function OV

Threshold and trip times
tolerances ...................... page 3/�=
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Function RV

Function RP

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

Protection trip units and trip curves
PR333/P
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Accessories for protection trip units

Optional modules
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PR330/D-M Communication Module
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Accessories for protection trip units

PR030/B power supply unit
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PR010/T configuration test unit
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Communication devices and systems

Industrial networking and ABB Emax
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System architecture for plant supervision and control

M.V. protection

Emax X1 with PR332/333

Moulded case
circuit-breakers

with communication

Meter with communication
(e.g. remote power measurement)
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Communication devices and systems
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PR332/P PR333/P PR332/P PR333/P
+ PR330/D-M + PR330/D-M + PR330/D-M + PR330/D-M

and EP010 and EP010
Communication functions

Protocol Modbus RTU stand. Modbus RTU stand. FBP FBP
Physical layer RS-485 RS-485 Profibus-DP or Profibus-DP or

DeviceNet cable DeviceNet cable
Maximum baudrate 19200 bps 19200 bps 115 kbps 115 kbps

Measuring functions

Phase currents ■ ■ ■ ■

Neutral current ■ ■ ■ ■

Ground current ■ ■ ■ ■

Voltage (phase-phase, phase-neutral, residual) opt. (1) ■ opt. (1) (2) opt. (2)

Power (active, reactive, apparent) opt. (1) ■ opt. (1) (2) opt. (3)

Power factor opt. (1) ■ opt. (4) opt. (4)

Frequency and peak factor opt. (1) ■ opt. (4) opt. (4)

Energy (active, reactive, apparent) opt. (1) ■ opt. (4) opt. (4)

Harmonic analisys up to the 40th harmonic ■ opt. (4)

Signalling 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 ■ ■ ■ ■

Fault release mechanism failure ■ ■ ■ ■

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

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

Directional protection (timing and trip) ■ ■

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

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 ■ ■ ■ ■

Measurement, signalling and data functions available
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Communication devices and systems

SD-View 2000
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Modbus RTU on RS-485

Tmax T1-T3
+ AC31

Tmax T4-T4-T6
+ PR222DS/PD
or PR223DS
or PR223EF

Emax X1
+ PR332 or PR333

+ PR330/D-M

Converter
RS232-RS485
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Devices which can be connected
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Complete control of the installation
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Communication devices and systems

SD-Pocket
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Personal computer requirements
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Technical characteristics

Up to 4 serial ports
Up to 31 ABB SACE devices for each serial port
9600 or 19200 baud
Modbus® RTU Protocol
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SD-TestBus2
*!)�
��<��.�����	
�������������������������������������
����9<<�*9=����������@��
�����:

�
���
��

�������

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

*!)�
��<��.�������������$��������	
��*)80/�
��#��
�
������������
��
���
���
�������	
���

�	
������������������
��������9��������
�
����
������������
���
�����
��#������$�����
�������


��
��	
��
��

9������� ��� 4����6� ��� 
����	� ��� ����� �
���
���	��	� ��
� ���� �
��������#�����������
��
�#

�����������
�������$�
���#�������������	��� ��������� ������� �����
�� ���9<<�*9=�� ����
���
�%����

���������@��
�����:��
���
����
��
�
��
�������	
��������������������������$
��

9��
���	
�����#��	
��������
�������$�����������
����
���
�������
���������
�
��������������)

������� 
�����#� ��������� ���)

��
�
������������������
���
��

�
������

F	
�� 9<<� *9=�>�� �������)


�
��
�����
��
�
��
�#� ����)

���������������������

���
����

�	
��� �������#� �
��� ��
��

����
��
�
�� ��������#� ���

�
���
�
������������������������

�	��� ��
�)���
���$� ��������
�

�������������� ��� @��
��

�
���������
�

B
�

*!)�
��<��.� ��� ��

���
����

����

���������
�������9<<

*9=�>�� �

���
� '	���%��

�����

����(�

07 EmaxX1eng_0301.pmd 3/10/06, 5:10 PM45



07 EmaxX1eng_0400.pmd 3/10/06, 5:11 PM2



4

ABB SACE 4/1

Accessories

Contents

Functions of the accessories .......................................................................................... 4/2

Accessories supplied as standard ................................................................................. 4/3

Accessories supplied on request ................................................................................... 4/4

Shunt opening and closing releases ............................................................................. 4/5

Undervoltage release ........................................................................................................ 4/7

Geared motor for the automatic charging of the closing springs ........................... 4/8

Signalling of electronic trip units tripped ..................................................................... 4/8

Auxiliary contacts .............................................................................................................. 4/9

Transformers and operation counters ........................................................................... 4/10

Mechanical safety locks ................................................................................................... 4/11

Transparent protective covers ......................................................................................... 4/11

Interlock between circuit-breakers ................................................................................. 4/12

Automatic transfer switch - ATS010 ............................................................................... 4/13

07 EmaxX1eng_0400.pmd 3/10/06, 5:11 PM3



ABB SACE4 /2

4

Functions of the accessories
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Function
Components

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

• Opening release
• Closing release
• Geared motor for automatic charging of the closing springs

• Circuit-breaker open-closed auxiliary contacts
• Circuit-breaker racked-in, test isolated, racked-out  auxiliary

contacts (withdrawable circuit-breaker only)
• Contact for electrical signalling of overcurrent trip units tripped
• Contact signalling “ready to close” (RTC)
• Contact for signalling springs charged

• Opening or undervoltage release

• Instantaneous or time delay undervoltage release (2)

• Contact for signalling undervoltage release energized

• Mechanical interlock between two circuit-breakers
• Automatic transfer switch - ATS010

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

position

Remote control

Remote signalling or actuation of automatic functions
depending on the state (open-closed-tripped) 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).
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Accessories supplied as standard
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Accessories supplied on request

The ranges Automatic circuit-breakers

Circuit-breakers for
applications up to 1000V AC

 Switch-disconnectors

Switch-disconnectors for
applications up to 1000V AC
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Circuit-breaker version Fixed Withdrawable Fixed Withdrawable

1a) Shunt opening/closing release (SOR/SCR)
and second shunt opening release (SOR2)

1b) SOR test unit

2a) Undervoltage rerlease (UVR)

2b) Time-delay device for undervoltage release (UVD)

3) Geared motor for automatic charging of closing springs (M)

4a) Electrical signalling of electronic trip units tripped (AUX-SA)

4b) Electrical signalling of electronic trip units tripped with
remote reset command (TRIP UNIT)

5a) Electrical signalling of circuit-breaker open/closed (1) (AUX)

5b) Electrical signalling of circuit-breaker racked-in/isolated for test/racked-out (AUP)

5c) Contact signalling closing springs charged (AUX-SC)

5d) Contact signalling “ready to close” (AUX-RTC)

6a) Current sensor for neutral conductor outside circuit-breaker

6b) Homopolar toroid for main power supply earthing conductor
(star centre of the transformer)

6c) Homopolar toroid for residual current protection

7) Mechanical operation counter (MOC)

8a-b) Lock in open position (key 8a; padlock 8b) (KLC and PLL)

8c) Circuit-breaker lock in racked-in/isolated for test/racked-out position (KLF FP)

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

8e) Mechanical lock for compartment door

9a) Protective cover for opening and closing pushbuttons (TPC)

9b) IP54 door protection

10) Sliding contacts locks

11) Mechanical interlock (MIC)

12) Automatic transfer switch - ATS010 (2)
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Shunt opening and closing releases
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1a) Shunt opening and closing release (SOR/SCR) and second
opening release (SOR2)
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Characteristics

Power supply (Un): 24 V AC/DC 240-250 V AC/DC
30 V AC/DC 380-400 V AC
48 V AC/DC 415-440 V AC
60 V AC/DC 480-500 V AC
110-120 V AC/DC 500-550 V AC
120 -127 V AC/DC
220 - 240 V AC/DC

Operating limits: (SOR-SOR2): 70% ... 110% Un
(IEC EN 60947-2 Standards) (SCR): 85% ... 110% Un
Inrush power (Ps): DC = 200 W
Inrush time ~100 ms AC = 200 VA
Continuous power (Pc): DC = 3 W

AC = 3 VA
Opening time (SOR- SOR2): (max) 60 ms
Closing time (SCR): (max) 80 ms
Insulation voltage: 2500 V 50 Hz (for 1 min)
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1b) SOR Test Unit
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Shunt opening and closing releases

Specifications of the signalling relays

Maximum interrupted current 6 A
Maximum interrupted voltage 250V AC

Characteristics of device

Auxiliary power supply 24 V ... 250 V AC/DC
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Undervoltage release

2a) Undervoltage release (UVR)
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2b) Time-delay device for undervoltage release (UVD)
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Characteristics

Power supply (D): 24-30 V DC
48 V AC/DC
60 V AC/DC
110-125 V AC/DC
220-250 V AC/DC

Adjustable opening time (UVR+UVD): 0.25-0.5-0.75-1-1.25-2-2.5-3 s

Characteristics

Power supply (Un): 24 V AC/DC 240-250 V AC/DC
30 V AC/DC 380-400 V AC
48 V AC/DC 415-440 V AC
60 V AC/DC 480-500 V AC
110-120 V AC/DC 500-550 V AC
120 - 127 V AC/DC
220 - 240 V AC/DC

Operating limits: IEC EN 60947-2 Standards
Inrush power (Ps): DC = 200 W
Inrush time ~ 100 ms AC = 200 VA
Continuous power (Pc): DC = 3 W

AC = 3 VA
Opening time (UVR): 30 ms
Insulation voltage: 2500 V 50 Hz (for 1 min)
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Geared motor for the automatic charging of
the closing springs
Signal for trip units tripped

3) Geared motor for the automatic charging of the closing springs (M)
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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  (IEC EN 60947-2 Standards)

Inrush power  (Ps): DC = 300 W

Inrush time ~200 ms AC = 300 VA

Rated power (Pn): DC = 100 W

AC = 100 VA

Charging time: 4-5 s

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

4a) Electrical signalling of electronic trip units tripped (AUX-SA)
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4b) Electrical signalling of electronic trip units tripped with remote
reset command (TRIPRESET)
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Auxiliary Contacts
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5) Auxiliary contacts
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5a) Electrical signalling of circuit-breaker open/closed (AUX)

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


����
�����
�����
	���������	�
����

����
�����
�����	�
����
���
��
����������������������&�	
���������&��	�����	��������&�	
��������

�
������������	��

Power supply voltage                   Resistive load I [A]

AC DC

125 V – 0.5
250 V 5 0.3
400 V*** 5 –

Type of auxiliary contacts

AUX 4 open/closed changeover contacts*
AUX-SA 1 contact for signalling SA trip
AUX-RTC 1 contact for signalling ready to close
AUX-SC 1 contact signalling closing springs charged
AUP 6 racked-in/test/racked-out contacts**

5b) Electrical signalling of circuit-breaker racked-in/test isolated/racked out (AUP)

$	�
������	����&���
	��
�����	
���	���
����������������
�����������	��������
�������������������
�	

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

$������	���
�
��
����
���������
�
���������������
������
����	��
��
���	��	�����
������
���

�����������&
�������
�

(�����	�
����
����
������	����	
�������	�
����
����
������������	
���
	������	�
���������	
�����

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

5d) “Ready to close” signalling contact (AUX-RTC)
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5c) Contact for signalling closing springs charged (AUX SC)
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Transformers and operation counters

6a) Current sensor for neutral conductor outside circuit-breaker
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6b) Homopolar toroid for the main power supply earthing
conductor (star centre of the transformer)
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7) Mechanical operation counter (MOC)
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6c) Homopolar toroid for residual current protection
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Characteristics

Rated current 3 ... 30A
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Mechanical safety locks
Transparent protective covers

8) Mechanical safety locks
8a-8b)  Lock in open position (KLC and PLL)
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8c) Circuit-breaker lock in racked-in/test isolated/racked- out position (KLF FP)
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8d) Accessories for lock in test isolated/racked-out position (KLF FP)
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9b) IP54 door protection
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8e) Mechanical lock for compartment door
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9) Transparent protective covers
9a) Protective cover for opening and closing pushbuttons (TPC)
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Circuit-breaker 1 can only be
closed if 2 is open, and viceversa.

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

Interlock between circuit-breakers

11) Mechanical interlock (MIC)
��
��������
�������������������
���� 
������������	���� �	���
��

����������� �������
�������

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

���
�����

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

������
���� 
���������������
��

������������������ 
�������������
��������� ���
&��������

Note:
%

�
�
�,-&
��������
������.�����,/�
�
�����

����	�
���������.�����

��������������
���

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


&
�������������


����0

10) Sliding contact locks
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Left-hand lock Central lock Right-hand lock

Spring charging motor PR331 Auxiliary contacts

“Closing springs charged” contact PR332 Shunt opening releases

“Ready to close” contact PR333 Shunt closing releases

Release trip signalling  Undervoltage release
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Automatic transfer switch - ATS010

12) Automatic transfer switch - ATS010
����)��!/!��	
���
���
�
�� �)
�����
�� ����������	
���"� 
�� �������	���������������	
���
������

�
��������������)II��),-�� ��� 
�������������������
�� ������������������
���	
��� ������(��

�������������
��������
�
�
����������
���������������������-;�8!/>@��-;�8!!@/�5��-;�8!!@5�

5���-,�E@�5�/���-,�E@�5�5���-,�E@�5� "�

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

�������
����
��

������������
�����
�����������	
������������#
�
�
��������(
�������� �������������

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

��

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

�����������������

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

��������

���
�������
������

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

�
��������
�
�������


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

�������� ������
������
���
���� 
���
��'���	��� �
����� ����3��� �3�
�����
�������	����
����"


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

�

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


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

�����	
���
��������������
�����������)��!/!�
�
����������������	����������
��������������
�

������
������������
��

������������)��������
��

�����������
�������),-�-��#����
����������
����

�������	������������

���
���������),-�)��!/!����
���������
������
���������������������
�����

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

��	����
������
����������	�����	
�����������������
�����8!!7�),��;��	�����	
������
������������

��+

���
�����
�����������������������������7"������
������������������������������
���������������

���
������������������������
������/!!7"�

�	��������������������������������
��

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

��������
��� ���������� �����
��

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

�����'�1���$,�������2���������
������2������
�������	
�����	����$��
��
���
��

����������"�

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

���������������������������)��!/!�
�
���
�

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

�����
��������
���������

������
�����������
�����
��

������$���������������

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

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

����)��!/!����
���
�����
�����������
����#���������
������
��
�
������������������
��������������

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

<�������	������������������
������
�����������
�	���������������
�����	�
����������������������

�
�����	����������������
�����������
�����������������
���
�����
����:-9��������������������

���
���

J���	���������������	��
�������
���������������
����
����������
������	������������������������
����

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

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

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

07 EmaxX1eng_0401.pmd 3/10/06, 5:14 PM14



ABB SACE 4 /15

4

VN

CB-N

GE

VE

CoCo

CB-E
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t1

t2

t5 t4

t3

Automatic transfer switch - ATS010
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�������

Operating sequence

General specifications

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

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

Rated power (network present
and circuit-breakers not controlled) 1.8W a 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

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 anomaly (CB-N) 0…32s

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

t3: stopping delay of the generator 0…254s

t4: switching delay due to network re-entry 0…254s

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

Rated voltages settings available 100, 115, 120, 208, 220, 230, 240, 277,
347, 380, 400, 415, 440, 480, 500 V
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Side panel settings
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Circuit-breaker applications
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Primary and secondary distribution
Selective protection
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Circuit diagram with selective
coordination of protections
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S t2 � selectivity time + t opening
I I3 = OFF
G t4 � selectivity time + t opening
Selectivity time same setting for each circuit-breaker
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Primary and secondary distribution
Selective protection
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Directional protection
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Back-up protection
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Earth fault protection
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Use of the toroid on the star center of the transformer
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Switching and protection of transformers

Switching and protection of transformers Sk=750MVA  Vn= 400V

WARNING!
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Transformer Circuit-breaker A Circuit-breaker B
(LV side) (Feeder circuit-breaker)

Sr Uk Transf Busbar Transf Type Trip unit Busbar
Ir Ib Feeder Ik

Ik

[kVA] % [A] [A] [kA] size [kA] 800 A 1000 A 1250 A 1600 A 2000 A 2500 A 3200 A 4000 A

1x500 4 722 722 17.7 X1B 800 In=800 17.7 X1B800*

1x630 4 909 909 22.3 X1B 1000 In=1000 22.3 X1B800*

1x800 5 1155 1155 22.6 X1B 1250 In=1250 22.6 X1B800*

1x1000 5 1443 1443 28.1 X1B 1600 In=1600 28.1 X1B800* X1B1000* X1B1250*

Transformer Circuit-breaker A Circuit-breaker B
(LV side) (Feeder circuit-breaker)

Sr Uk Transf Busbar Transf Type Trip unit Busbar
Ir Ib Feeder Ik

Ik

[kVA] % [A] [A] [kA] size [kA] 800 A 1000 A 1250 A 1600 A 2000 A 2500 A 3200 A 4000 A

2x500 4 722 1444 17.5 X1B 800 In=800 35.9 X1B800*        

2x630 4 909 1818 21.8 X1B 1000 In=1000 43.6 X1N800* X1N1000* X1N1250* X1N1600*     

2x800 5 1155 2310 22.1 X1B 1250 In=1250 44.3 X1N800* X1N1000* X1N1250* X1N1600* E2N2000    

2x1000 5 1443 2886 27.4 X1B 1600 In=1600 54.8 X1N800* X1N1000* X1N1250* X1N1600* E2N2000 E3N2500   

Transformer Circuit-breaker A Circuit-breaker B
(LV side) (Feeder circuit-breaker)

Sr Uk Transf Busbar Transf Type Trip unit Busbar
Ir Ib Feeder Ik

Ik

[kVA] % [A] [A] [kA] size [kA] 800 A 1000 A 1250 A 1600 A 2000 A 2500 A 3200 A 4000 A

3x630 4 909 2727 42.8 X1N 1000 In=1000 64.2 X1N800* X1N1000* X1N1250* X1N1600* E2N2000 E3N2500

3x800 5 1155 3465 43.4 X1N 1250 In=1250 65 X1N800* X1N1000* X1N1250* X1N1600* E2N2000 E3N2500

3x1000 5 1443 4329 53.5 X1N 1600 In=1600 80.2 E2S800* E2S1000* E2S1250* E2S1600* E2S2000 E3H2500 E3H3200

General information
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Switching and protection of transformers Sk=750MVA  Vn= 690V

WARNING!
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Transformer Circuit-breaker A Circuit-breaker B
(LV side) (Feeder circuit-breaker)

Sr Uk Transf Busbar Transf Type Trip unit Busbar
Ir Ib Feeder Ik

Ik

[kVA] % [A] [A] [kA] size [kA] 400A 630A 800 A 1000 A 1250 A 1600 A 2000 A 2500 A 3200 A

1x500 4 418 418 10.3 X1B 630 In=630 10.3 X1B630*

1x630 4 527 527 12.9 X1B 630 In=630 12.9 X1B630*

1x800 5 669 669 13.1 X1B 800 In=800 13.1 X1B630* X1B630*

1x1000 5 837 837 16.3 X1B 1000 In=1000 16.3 X1B630* X1B630* X1B800*

1x1250 5 1046 1046 20.2 X1B 1250 In=1250 20.2 X1B630* X1B630* X1B800*

1x1600 6.25 1339 1339 20.7 X1B 1600 In=1600 20.7 X1B630* X1B630* X1B800* X1B1000* X1B1250*

Transformer Circuit-breaker A Circuit-breaker B
(LV side) (Feeder circuit-breaker)

Sr Uk Transf Busbar Transf Type Trip unit Busbar
Ir Ib Feeder Ik

Ik

[kVA] % [A] [A] [kA] size [kA] 400A 630A 800 A 1000 A 1250 A 1600 A 2000 A 2500 A 3200 A

2x500 4 418 837 10.1 X1B630 In=630 20.2 X1B630* X1B630*

2x630 4 527 1054 12.6 X1B630 In=800 25.3 X1B630* X1B630* X1B800*

2x800 5 689 1339 12.6 X1B800 In=800 25.7 X1B630* X1B630* X1B800* X1B1000*

2x1000 5 837 1673 15.9 X1B1000 In=1000 31.8 X1B630* X1B630* X1B800* X1B1000* X1B1250*

2x1250 5 1046 2092 19.6 X1B1250 In=1250 39.2 X1B630* X1B630* X1B800* X1B1000* X1B1250* X1B1600*

2x1600 6.25 1339 2678 20.1 X1B1600 In=1600 40.1 X1B630* X1B630* X1B800* X1B1000* X1B1250* X1B1600* E2B2000

Transformer Circuit-breaker A Circuit-breaker B
(LV side) (Feeder circuit-breaker)

Sr Uk Transf Busbar Transf Type Trip unit Busbar
Ir Ib Feeder Ik

Ik

[kVA] % [A] [A] [kA] size [kA] 400A 630A 800 A 1000 A 1250 A 1600 A 2000 A 2500 A 3200 A

3x630 4 527 1581 24.8 X1B630 In=630 37.2 X1B630* X1B630* X1B800* X1B1000* X1B1250*

3x800 5 669 2008 25.2 X1B800 In=800 37.7 X1B630* X1B630* X1B800* X1B1000* X1B1250* X1B1600*

3x1000 5 837 2510 31.0 X1B1000 In=1000 46.5 X1N630* X1N630* X1N800* X1N1000* X1N1250* X1N1600* E2N2000

3x1250 5 1046 3138 38.0 X1B1250 In=1600 57.1 E2S800* E2S800* E2S800 E2S1000* E2S1200 E2S1600 E2S2000 E3N2500

3x1600 6.25 1339 4016 38.9 X1B1600 In=1600 58.3 E2S800* E2S800* E2S800 E2S1000* E2S1200 E2S1600 E2S2000 E3N2500 E3N3200
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Switching and protection of generators
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Switching and protection of capacitors

Operating conditions of circuit-breakers during continuous service
for capacitor banks
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Table for selecting the protection and switching circuit-breakers
for capacitors
����������
����������� ��� ���� ����������������
�	�� ����� �
��� �����
�� �������	�������� 	�����

�������������
������������
������
	��������
����������������	�7�	�����	�� 
��
�����������

Rated current Rated current Overload Short-circuit
    Maximum power of the capacitor of the current of the capacitor protection protection

      bank at 50Hz [kvar] Circuit-breaker  transformer bank   setting  setting

400V 440V 500V 690V Type In [A] Inc [A] I1 [A] I3 [A]

578 636 722 997 X1B - X1N 1250 834 1 x In OFF
739 813 924 1275 X1B - X1N 1600 1067 1 x In OFF
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ABB SACE 6/1

Overall dimensions
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Caption

� ����������	�
��


 ����
��

� ��
����������������
�����������

� ��
�����	�	���������

� ��	��	��������
��������	�	�������

�������������

� �	�����	���������� �!�

 "�#����$�%���	��
�&

' (
����$�%���	��
�&

�) �	�����	���������
�!�

�� *�������	��	�����������
������

������	�����
���

�
 *�������	��	�����������
������

������	��������
���

�� ����	�
������
��	�	
�#�����
���

Overall dimensions
Fixed circuit-breaker

Basic version with
horizontal front
terminals

4 POLES

3 POLES

With flange Without flange

A 125 ... 164 170

Standard Ronis Profalux Kirk  Castell

B 208 216 224 245 243

HOLES

3 Poles 4 Poles

C 70 140
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N° 7
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Version with
extended front
terminals

With flange Without flange

A 125 ... 164 170

Standard Ronis Profalux Kirk  Castell

B 208 216 224 245 243

3 Poles 4 Poles

C 70 140

Caption

� +������������������	�
��


 +������������������
������	�
��

� ��
����������������
�����������

� ��
�����	�	���������

� ��	��	��������
��������	�	�������

�������������

� �	�����	���������� �!�

 "�#����$�%���	��
�&

' (
����$�%���	��
�&

�) �	�����	����������
�!�

�� *�������	��	�����������
�����������

�	�����
���

�
 *�������	��	�����������
�����������

�	��������
���

�� ����	�
������
��	�	
�#�����
���

4 POLES

3 POLES

HOLES
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N° 7
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�
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�
�
�
�
�

Version with front
terminals for CuAl
cables

Overall dimensions
Fixed circuit-breaker

Caption

� ����������	�
���
���������
����

� �	�����	���������������

� ��
����
�����������
�����������

� ��
����
	�	���������

�  �	��	��������
���
���
	�	�������

�������������

! �	�����	����������"���

" #�$����%�&���	��
�'

( )
����%�&���	��
�'

�* �	�����	�������������

�� +�������	��	���
�������
������

������	���
�
���

�� +�������	��	���
�������
������

������	������
�
���

�� ����	�
��
���
��	�	
�$�����
���

With flange Without flange

A 125 ... 164 170

Standard Ronis Profalux Kirk  Castell

B 208 216 224 245 243

3 Poles 4 Poles

C 70 140

4 POLES

3 POLES

HOLES
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18.5

N° 7
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Version with rear
terminals

4 POLES

3 POLES

3 poles 4 poles

C 192.5 262.5

D 70 140

E 234 304

Caption

� .�
�����	/���
������	�
��


 .�
��0���	�
������	�
��

� ��
����������������
�����������

� ��
�����	�	���������

� ��	��	��������
��������	�	�������

�������������

� �	�����	����������� �!�

 "�#����$�%���	��
�&

' (
����$�%���	��
�&

�) �	�����	����������
�!�

�� *�������	��	�����������
�����������

�	�����
���

�
 *�������	��	�����������
�����������

�	��������
���

�� ����	�
������
��	�	
�#�����
���

�� �	�	���������������������������

�1 ��	��	��������
��������	�	�������

�����������

With flange Without flange

A 125 ... 164 170

Standard Ronis Profalux Kirk  Castell

B 208 216 224 245 243

HOLES

4 POLES
3 POLES
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Standard Ronis Profalux Kirk  Castell

B 208 216 224 245 243
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Overall dimensions
Fixed circuit-breaker

Version with rear
adjustable terminals

3 poles 4 poles

C 192.5 262.5

D 70 140

E 234 304

With flange Without flange

A 125 ... 164 170

HOLES

Caption
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A 160 230

B 206 276

C 219 289

Standard Ronis Profalux Kirk  Castell

D 290 298 306 313 311

E 287 291 299 298 228
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Overall dimensions
Withdrawable circuit-breaker

4 POLES

3 POLES

3 poles 4 poles

Caption
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���
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Mechanical
interlock

Overall dimensions
Mechanical interlock

Caption
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ABB SACE 7/1

Circuit diagrams

Contents

Reading information - Circuit-breakers ......................................................................... 7/2

Circuit diagram symbols (IEC 60617 and CEI 3-14 ... 3-26 Standards) ..................... 7/7

Circuit diagrams
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Circuit diagrams
Reading information - Circuit-breakers

Warning
������� ���	
������ 	
��������	����
������
�������� ��
����	�����
�������� 	
��������	���
��
���

Operating status shown
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��������	���
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�� ���������������	�����
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��
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����������	����
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�������

��������	��������������
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Versions
�
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���������	
��
�
��������������	��
�����
�������	��
���������������������	�

���
����
�������

Fixed version
�
�����	���� ������	��
��� ��		�����	����� 	�����
��� !� "������	��� #$� #%� #&� #'�
�����	� ��������(�

)�	
� 	
��� ��������� 	
��
�����
	����� �����
	��� ��� �������%#*��
���	�������������

Withdrawable version
�
�����	����������	��
�����		�����	�����	
�����������������	��� #$� #%� #&� #'�"	�����
������ !������	���������(�

Version without overcurrent trip unit
)�	
� 	
��� ��������� 	
��
�����
	����� �����
	��� ��� ��������#%*��#&*��&#*��&$*��&%*��&&*��&'*�
���+$*��
���	���

���������

Version with PR331/P electronic trip unit
)�	
� 	
��� ��������� 	
��
�����
	����� �����
	��� ��� ��������&$*��&%*��&&*��&'*��
���	�������������

Version with PR332/P electronic trip unit
)�	
� 	
��� ��������� 	
��
�����
	����� �����
	��� ��� �������&#*��
���	�������������

Version with PR333/P electronic trip unit
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���	�������������

Caption
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�������
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�� 	���� ����		���� 9#

��/��
��	�������	����	��	������	
� �����������������	���
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Circuit diagrams
Reading information - Circuit-breakers
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Circuit diagrams
Circuit diagram symbols (IEC 60617 and CEI 3-14 ... 3-26
Standards)
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Operating status

Circuit diagrams
Circuit-breakers
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Clamp
not connected

Clamp
not connected
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Circuit diagrams
Electrical accessories

Motor operating mechanism, opening, closing and undervoltage
releases

Signalling contacts
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Auxiliary circuits of the PR331, PR332 and PR333 trip units

Circuit diagrams
Electrical accessories

Signalling contacts

WARNING: read note FWARNING: read note F
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PR332/P and PR333/P electronic trip units connected to PR330/R
actuation unit and PR330/D-M dialogue unit

Measuring module PR330/V

WARNING: read note F

WARNING: see note O
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Ordering codes
General information

Abbreviations used to describe the apparatus

HR/VR Adjustable terminals (horizontal/vertical)
F Fixed

W Withdrawable
MP Moving part for withdrawable circuit-breakers
FP Fixed part for withdrawable circuit-breakers

PR331/P PR331/P Electronic trip unit (LI, LSI, LSIG functions)
PR332/P PR332/P Electronic trip unit (LSI, LSIG, LSIRc functions)
PR333/P PR333/P Electronic trip unit (LSI, LSIG functions)

Functions:
L Protection against overload with long inverse time-delay trip
S Selective protection against short-circuit with short inverse or definite time-delay trip
I Protection against instantaneous short-circuit with adjustable trip current threshold

G Protection against earth faults
Rc Protection against residual current earth faults

Iu Rated uninterrupted current of the circuit-breaker
In Rated current of the electronic trip unit current transformers

Icu Rated ultimate short-circuit breaking capacity
Icw Rated short-time withstand current
AC AC applications
DC DC applications
/MS Switch-disconnector

VR = ��������� ����

���	�
���

EF = ��

������
���

���	�
���

HR= �
���

���� ����

���	�
���

F = ��

�� ���	�
���
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Ordering codes
SACE Emax X1 automatic circuit-breakers

PR331/P PR332/P PR333/P
1SDA......R1 1SDA......R1 1SDA......R1
3 Poles 4 Poles 3 Poles 4 Poles 3 Poles 4 Poles

Iu (40 °C) = 630 A     Icu (415 V) = 42 kA     Icw (1 s) = 42 kA
F = Front terminals

LI 061996 062005 061999 062008

LSI 061997 062006 062000 062009 062003 062012

LSIG 061998 062007 062001 062010 062004 062013

LSIRc 062002 062011

Iu (40 °C) = 630 A     Icu (415 V) = 65 kA     Icw (1 s) = 42 kA
F = Front terminals

LI 062173 062182 062176 062185

LSI 062174 062183 062177 062186 062180 062189

LSIG 062175 062184 062178 062187 062181 062190

LSIRc 062179 062188

Iu (40 °C) = 630 A     Icu (415 V) = 150 kA     Icw (1 s) = 15 kA
F = Front terminals

LI 062209 062218 062212 062221

LSI 062210 062219 062213 062222 062216 062225

LSIG 062211 062220 062214 062223 062217 062226

LSIRc 062215 062224

Iu (40 °C) = 800 A     Icu (415 V) = 42 kA     Icw (1 s) = 42 kA
F = Front terminals

LI 062245 062254 062248 062257

LSI 062246 062255 062249 062258 062252 062261

LSIG 062247 062256 062250 062259 062253 062262

LSIRc 062251 062260

Iu (40 °C) = 800 A     Icu (415 V) = 65 kA     Icw (1 s) = 42 kA
F = Front terminals

LI 062281 062290 062284 062293

LSI 062282 062291 062285 062294 062288 062297

LSIG 062283 062292 062286 062295 062289 062298

LSIRc 062287 062296

Iu (40 °C) = 800 A     Icu (415 V) = 150 kA     Icw (1 s) = 15 kA
F = Front terminals

LI 062317 062326 062320 062329

LSI 062318 062327 062321 062330 062324 062333

LSIG 062319 062328 062322 062331 062325 062334

LSIRc 062323 062332

Fixed parts ......................... page 8/�� Terminals ............................ page 8/��

X1B 06

Fixed (F)

X1N 06

Fixed (F)

X1L 06

Fixed (F)

X1B 08

Fixed (F)

X1N 08

Fixed (F)

X1L 08

Fixed (F)
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Ordering codes
SACE Emax X1 automatic circuit-breakers

Iu (40 °C) = 1000 A     Icu (415 V) = 42 kA     Icw (1 s) = 42 kA
F = Front terminals

LI 062353 062362 062356 062365

LSI 062354 062363 062357 062366 062360 062369

LSIG 062355 062364 062358 062367 062361 062370

LSIRc 062359 062368

Iu (40 °C) = 1000 A     Icu (415 V) = 65 kA     Icw (1 s) = 42 kA
F = Front terminals

LI 062389 062398 062392 062401

LSI 062390 062399 062393 062402 062396 062405

LSIG 062391 062400 062394 062403 062397 062406

LSIRc 062395 062404

Iu (40 °C) = 1000 A     Icu (415 V) = 150 kA     Icw (1 s) = 15 kA
F = Front terminals

LI 062425 062434 062428 062437

LSI 062426 062435 062429 062438 062432 062441

LSIG 062427 062436 062430 062439 062433 062442

LSIRc 062431 062440

Iu (40 °C) = 1250 A     Icu (415 V) = 42 kA     Icw (1 s) = 42 kA
F = Front terminals

LI 062461 062470 062464 062473

LSI 062462 062471 062465 062474 062468 062477

LSIG 062463 062472 062466 062475 062469 062478

LSIRc 062467

Iu (40 °C) = 1250 A     Icu (415 V) = 65 kA     Icw (1 s) = 42 kA
F = Front terminals

LI 062497 062506 062500 062509

LSI 062498 062507 062501 062510 062504 062513

LSIG 062499 062508 062502 062511 062505 062514

LSIRc 062503 062512

Iu (40 °C) = 1250 A     Icu (415 V) = 150 kA     Icw (1 s) = 15 kA
F = Front terminals

LI 062533 062542 062536 062545

LSI 062534 062543 062537 062546 062540 062549

LSIG 062535 062544 062538 062547 062541 062550

LSIRc 062539 062548

X1B 10

Fixed (F)

X1N 10

Fixed (F)

X1L 10

Fixed (F)

X1B 12

Fixed (F)

X1N 12

Fixed (F)

X1L 12

Fixed (F)

Fixed parts ......................... page 8/�� Terminals ............................ page 8/��

PR331/P PR332/P PR333/P
1SDA......R1 1SDA......R1 1SDA......R1
3 Poles 4 Poles 3 Poles 4 Poles 3 Poles 4 Poles
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Iu (40 °C) = 1600 A     Icu (415 V) = 42 kA     Icw (1 s) = 42 kA
F = Front terminals

LI 062569 062578 062572 062581

LSI 062570 062579 062573 062582 062576 062585

LSIG 062571 062580 062574 062583 062577 062586

LSIRc 062575 062584

Iu (40 °C) = 1600 A     Icu (415 V) = 65 kA     Icw (1 s) = 42 kA
F = Front terminals

LI 062605 062614 062608 062617

LSI 062606 062615 062609 062618 062612 062621

LSIG 062607 062616 062610 062619 062613 062622

LSIRc 062611 062620

X1B 16

Fixed (F)

X1N 16

Fixed (F)

Fixed parts ......................... page 8/�� Terminals ............................ page 8/��

PR331/P PR332/P PR333/P
1SDA......R1 1SDA......R1 1SDA......R1
3 Poles 4 Poles 3 Poles 4 Poles 3 Poles 4 Poles
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Ordering codes
SACE Emax X1 automatic circuit-breakers

Iu (40 °C) = 630 A     Icu (415 V) = 42 kA     Icw (1 s) = 42 kA
MP = Moving part

LI 062014 062023 062017 062026

LSI 062015 062024 062018 062027 062021 062030

LSIG 062016 062025 062019 062028 062022 062031

LSIRc 062020 062029

Iu (40 °C) = 630 A     Icu (415 V) = 65 kA     Icw (1 s) = 42 kA
MP = Moving part

LI 062191 062200 062194 062203

LSI 062192 062201 062195 062204 062198 062207

LSIG 062193 062202 062196 062205 062199 062208

LSIRc 062197 062206

Iu (40 °C) = 630 A     Icu (415 V) = 150 kA     Icw (1 s) = 15 kA
MP = Moving part

LI 062227 062236 062230 062239

LSI 062228 062237 062231 062240 062234 062243

LSIG 062229 062238 062232 062241 062235 062244

LSIRc 062233 062242

Iu (40 °C) = 800 A     Icu (415 V) = 42 kA     Icw (1 s) = 42 kA
MP = Moving part

LI 062263 062272 062266 062275

LSI 062264 062273 062267 062276 062270 062279

LSIG 062265 062274 062268 062277 062271 062280

LSIRc 062269 062278

Iu (40 °C) = 800 A     Icu (415 V) = 65 kA     Icw (1 s) = 42 kA
MP = Moving part

LI 062299 062308 062302 062311

LSI 062300 062309 062303 062312 062306 062315

LSIG 062301 062310 062304 062313 062307 062316

LSIRc 062305 062314

Iu (40 °C) = 800 A     Icu (415 V) = 150 kA     Icw (1 s) = 15 kA
MP = Moving part

LI 062335 062344 062338 062347

 LSI 062336 062345 062339 062348 062342 062351

LSIG 062337 062346 062340 062349 062343 062352

LSIRc 062341 062350

X1B 06

Withdrawable (W) -
MP

X1N 06

Withdrawable (W) -
MP

X1L 06

Withdrawable (W) -
MP

X1B 08

Withdrawable (W) -
MP

X1N 08

Withdrawable (W) -
MP

X1L 08

Withdrawable (W) -
MP

Fixed parts ......................... page 8/�� Terminals ............................ page 8/��

PR331/P PR332/P PR333/P
1SDA......R1 1SDA......R1 1SDA......R1
3 Poles 4 Poles 3 Poles 4 Poles 3 Poles 4 Poles
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Iu (40 °C) = 1000 A     Icu (415 V) = 42 kA     Icw (1 s) = 42 kA
MP = Moving part

LI 062371 062380 062374 062383

 LSI 062372 062381 062375 062384 062378 062387

LSIG 062373 062382 062376 062385 062379 062388

LSIRc 062377 062386

Iu (40 °C) = 1000 A     Icu (415 V) = 65 kA     Icw (1 s) = 42 kA
MP = Moving part

LI 062407 062416 062410 062419

 LSI 062408 062417 062411 062420 062414 062423

LSIG 062409 062418 062412 062421 062415 062424

LSIRc 062413 062422

Iu (40 °C) = 1000 A     Icu (415 V) = 150 kA     Icw (1 s) = 15 kA
MP = Moving part

LI 062443 062452 062446 062455

 LSI 062444 062453 062447 062456 062450 062459

LSIG 062445 062454 062448 062457 062451 062460

LSIRc 062449 062458

Iu (40 °C) = 1250 A     Icu (415 V) = 42 kA     Icw (1 s) = 42 kA
MP = Moving part

LI 062479 062488 062482 062491

 LSI 062480 062489 062483 062492 062486 062495

LSIG 062481 062490 062484 062493 062487 062496

LSIRc 062485 062494

Iu (40 °C) = 1250 A     Icu (415 V) = 65 kA     Icw (1 s) = 42 kA
MP = Moving part

LI 062515 062524 062518 062527

 LSI 062516 062525 062519 062528 062522 062531

LSIG 062517 062526 062520 062529 062523 062532

LSIRc 062521 062530

Iu (40 °C) = 1250 A     Icu (415 V) = 150 kA     Icw (1 s) = 15 kA
MP = Moving part

LI 062551 062560 062554 062563

 LSI 062552 062561 062555 062564 062558 062567

LSIG 062553 062562 062556 062565 062559 062568

LSIRc 062557 062566

X1B 10

Withdrawable (W) -
MP

X1N 10

Withdrawable (W) -
MP

X1L 10

Withdrawable (W) -
MP

X1B 12

Withdrawable (W) -
MP

X1N 12

Withdrawable (W) -
MP

X1L 12

Withdrawable (W) -
MP

Fixed parts ......................... page 8/�� Terminals ............................ page 8/��

PR331/P PR332/P PR333/P
1SDA......R1 1SDA......R1 1SDA......R1
3 Poles 4 Poles 3 Poles 4 Poles 3 Poles 4 Poles
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Ordering codes
SACE Emax X1 automatic circuit-breakers

Iu (40 °C) = 1600 A     Icu (415 V) = 42 kA     Icw (1 s) = 42 kA
MP = Moving part

LI 062587 062596 062590 062599

 LSI 062588 062597 062591 062600 062594 062603

LSIG 062589 062598 062592 062601 062595 062604

LSIRc 062593 062602

Iu (40 °C) = 1600 A     Icu (415 V) = 65 kA     Icw (1 s) = 42 kA
MP = Moving part

LI 062623 062632 062626 062635

 LSI 062624 062633 062627 062636 062630 062639

LSIG 062625 062634 062628 062637 062631 062640

LSIRc 062629 062638

X1B 16

Withdrawable (W) -
MP

X1N 16

Withdrawable (W) -
MP

Fixed parts ......................... page 8/�� Terminals ............................ page 8/��

PR331/P PR332/P PR333/P
1SDA......R1 1SDA......R1 1SDA......R1
3 Poles 4 Poles 3 Poles 4 Poles 3 Poles 4 Poles
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Ordering codes
SACE Emax X1 switch-disconnectors

1SDA......R1
3 Poles 4 Poles

X1B/MS 10

Fixed (F)

X1B/MS 12

Fixed (F)

X1B/MS 12

Withdrawable (W) -
MP

X1B/MS 16

Withdrawable (W) -
MP

Iu (40 °C) = 1000 A Icw (1s) = 42 kA
F = Front terminals

062052 062053

Iu (40 °C) = 1250 A Icw (1s) = 42 kA
F = Front terminals

062056 062057

Iu (40 °C) = 1600 A Icw (1s) = 42 kA
F = Front terminals

062060 062061

Iu (40 °C) = 1000 A Icw (1s) = 42 kA
MP = Moving part

062054 062055

Iu (40 °C) = 1250 A Icw (1s) = 42 kA
MP = Moving part

062058 062059

Iu (40 °C) = 1600 A Icw (1s) = 42 kA
MP = Moving part

062062 062063

X1B/MS 16

Fixed (F)

X1B/MS 10

Withdrawable (W) -
MP

Fixed parts ......................... page 8/�� Terminals ............................ page 8/��
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Ordering codes
SACE Emax X1 circuit-breakers for applications up to
1000 V AC

1SDA.....R1

Iu (40 °C) = 630 A     Icu (1000 V AC) = 20 kA

063501

Note: ������	
���	�
����������
���������������������
��
������	����������
��������	
������������ �!"#���$��%&'���
�%&�

Iu (40 °C) = 800 A     Icu (1000 V AC) = 20 kA

063502

Note: ������	
���	�
����������
���������������%�����
��
������	����������
��������	
������������ �!"#����$��%&'���
�%&�

Iu (40 °C) = 1000 A     Icu (1000 V AC) = 20 kA

063503

Note: ������	
���	�
����������
���������������������
��
������	����������
��������	
������������ �!"#����$��%&(���
�%&)

Iu (40 °C) = 1250 A     Icu (1000 V AC) = 20 kA

063504

Note: ������	
���	�
����������
���������������*�����
��
������	����������
��������	
������������ �!"#���$��%&(���
�%&)

Iu (40 °C) = 1600 A     Icu (1000 V AC) = 20 kA

063505

Note: ������	
���	�
����������
���������������������
��
������	����������
��������	
������������ �!"#���$��%&����
�%&%

X1B/E 06

X1B/E 08

X1B/E 10

X1B/E 12

X1B/E 16
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Ordering codes
SACE Emax X1 switch-disconnectors for applications up to
1000 V AC

1SDA.....R1

Iu (40 °C) = 1000 A     Icw (1 s) = 20 kA
063503

Note: ������	
���	�
����������
��������������+,��������
��
������	����������
��������	
������������ �!"#���$��%&�

Iu (40 °C) = 1250 A     Icw (1 s) = 20 kA
063504

Note: ������	
���	�
����������
��������������+,��*�����
��
������	����������
��������	
������������ �!"#���$��%&�

Iu (40 °C) = 1600 A     Icw (1 s) = 20 kA
063505

Note: ������	
���	�
����������
��������������+,��������
��
������	����������
��������	
������������ �!"#���$��%&�

X1B/E MS 10

X1B/E MS 12

X1B/E MS 16
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1SDA.....R1

Conversion kits for

fixed circuit-breaker

Ordering codes
Fixed parts and conversion kits for fixed circuit-breaker and
fixed parts

Fixed part Type

X1 FP W EF 062045 062049

X1 FP W HR/VR 062044 062048

X1 FP W HR-EF 062046 062050

X1 FP W EF-HR 062047 062051

Note:�-	�	�
������./& /����0���1�������11�
�����������1��	����	������������	
���,2!��'�)�/��0����
����������
3

Type

Kit W MP X1 062162 062163

Type

EF X1 062171 062172

HR/VR X1 063089 063090

Note: Each kit fits both upper and lower applications. To convert a complete circuit breaker order 2 kits

Type

Lef block - MP X1 062164

Central block - MP X1 062165

Right block - MP X1 062166

Lef block - FP X1 062167

Central block - FP X1 062168

Right block - FP X1 062169

Note: Always to be ordered in pairs (block for PM + block for PF) if the circuit-breaker is automatic or fitted with electrical accessories for
withdrawable version

Terminals for fixed

parts

Sliding contacts

blocks

1SDA......R1
3 Poles 4 Poles

3 pieces 4 pieces
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Electrical

accessories

1SDA.....R1

Shunt opening release - SOR
SOR 24 V AC / DC 062065

SOR 30 V AC / DC 062066

SOR 48  V AC / DC 062067

SOR 60  V AC / DC 062068

SOR 110...120 V AC / DC 062069

SOR 120...127 V AC / DC 063547

SOR 220...240 V AC / DC 063548

SOR 240...250 V AC / DC 062070

SOR 380...400 V AC 062071

SOR 415...440 V AC 062072

SOR 480...500 V AC 062073

SOR 500...550 V AC 062074

SOR Test Unit
SOR Test Unit 050228

Shunt closing release - SCR
SCR 24 V AC / DC 062076

SCR 30 V AC / DC 062077

SCR 48  V AC / DC 062078

SCR 60  V AC / DC 062079

SCR 110...120 V AC / DC 062080

SCR 120...127 V AC / DC 063549

SCR 220...240 V AC / DC 063550

SCR 240...250 V AC / DC 062081

SCR 380...400 V AC 062082

SCR 415...440 V AC 062083

SCR 480...500 V AC 062084

SCR 500...550 V AC 062085

Undervoltage release - UVR
UVR-C 24 V AC / DC 062087

UVR-C 30 V AC / DC 062088

UVR-C 48 V AC / DC 062089

UVR-C 60 V AC/DC 062090

UVR-C 110...125 V AC / DC 062091

UVR-C 120...127 V AC / DC 063551

UVR-C 220...240 V AC / DC 063552

UVR-C 220…250 V AC / DC 062092

UVR-C 380...400 V AC 062093

UVR-C 415...440 V AC 062094

UVR-C 480...500 V AC 062095

Time delay device for undervoltage release - UVD
UVD 24…30 V AC / DC 038316

UVD 48 V AC / DC 038317

UVD 60 V AC / DC 038318

UVD 110...125 V AC / DC 038319

UVD 220...250 V AC / DC 038320

Spring charging motor - M
M  24…30 V AC/DC 062113

M 48…60 V AC/DC 062114

M 100…130 V AC/DC 062115

M 220…250 V AC/DC 062116

M 380…415 V AC 062117

Ordering codes
SACE Emax X1 accessories
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1SDA.....R1

Trip reset
Trip reset 24-30V AC/DC 063554

Trip reset 110-130V AC/DC 062118

Trip reset 200-240V AC/DC 062119

Auxiliary contacts - AUX
auxiliary contacts (open/close)

AUX 2Q 24 V AC 062101

AUX 2Q 400 V DC 062102

electrical signalling of electronic trip unit tripped
AUX-SA 250V AC 063553

auxiliary contact circuit breaker ready to close
AUX-RTC 24V DC 062108

AUX-RTC 250V AC/DC 062109

auxiliary contact signalling spring charged
AUX-SC 24V DC 062106

AUX-SC 250V AC/DC 062107

Auxiliary position contacts - AUP
AUP X1 24V DC 062110

AUP X1 400V AC 062111

Ordering codes
SACE Emax X1 accessories

07 EmaxX1eng_0802.pmd 3/10/06, 5:34 PM14



ABB SACE 8 /15

8

1SDA.....R1

Mechanical operation counter - MOC
Mechanical operation counter 062160

Padlock lever lock - PLL
PLL - padlock lever lock 062152

Key lock in open position on the circuit-breaker - KLC
KLC-D - different key 062141

KLC-S - same key for different groups of circuit-breakers (N. 20005) 062142

KLC-S - same key for different groups of circuit-breakers (N. 20006) 062143

KLC-S - same key for different groups of circuit-breakers (N. 20007) 062144

KLC-S - same key for different groups of circuit-breakers (N. 20008) 062145

KLC-R - arrangement for Ronis key lock 062146

KLC-C - arrangement for Castell key lock 062147

KLC-K - arrangement for Kirk key lock 062148

KLC-P - arrangement for Profalux key lock 062149

Key lock in racked-in/test isolated/racked-out position
For 1 circuit breaker - different key 062153

For groups of circuit breakers - same key (N. 20005) 062154

For groups of circuit breakers - same key (N. 20006) 062155

For groups of circuit breakers - same key (N. 20007) 062156

For groups of circuit breakers - same key (N. 20008) 062157

Accessory for lock in racked-out position
Lock in racked-out position 062158

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

Mechanical compartment door lock
Mechanical compartment door lock 062159

Mechanical interlock with cables between two circuit-breakers
Cables kit for horizontal interlock 062127

Plate for fixed 062129

Plate for fixed - on bottom plate 062130

Plate for withdrawable 062131

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

Transparent protection for buttons
Transparent protection for buttons 062132

Transparent protection for buttons - independent 062133

IP54 door protection
IP54 door protection 062161

Mechanical

accessories
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1SDA......R1
3 Poles 4 Poles

High insulating terminal covers - HTC
HTC X1 063091 063092

Low insulating terminal covers - HTC
LTC X1 F 063093 063094

LTC X1 W 063095 063096

Connections

terminals

Ordering codes
SACE Emax X1 accessories
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1SDA......R1
3 pieces 4 pieces 6 pieces 8 pieces

Front extended terminals - EF
EF X1 063103 063104 063105 063106

Front terminals for copper-aluminium cables - FC CuAl
FC CuAl X1 1250 4x240mm2 063112 063113 063114 063115

Front terminals - F (1)

F X1 - Plugs with screws 063099 063100 063101 063102

(1) To be requested as loose kit

Front extended spread terminals - ES
ES X1 (1/2 upper kit) 063107

ES X1 (1/2 lower kit) 063108

ES X1 063109 063110 063111

Rear adjustable terminals
R X1 063116 063117 063118 063119

Rear flat horizontal terminals - HR
HR X1 063120 063121 063122 063123

Rear flat vertical terminals - VR
VR X1 063124 063125 063126 063127
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PR331/P PR332/P PR333/P
1SDA......R1 1SDA......R1 1SDA......R1

Electronic trip units
LI 063131 063134

LSI 063132 063135 063138

LSIG 063133 063136 063139

LSIRc 063137

1SDA.....R1

Modules for PR33x electronic trip unit
HMI030 interface on the front of switchgear 063143

PR330/V voltage measuring module 063144

PR330/D-M communication module (Modbus RTU) 063145

PR330/R actuator module 063146

BT030 external wireless communication module 058259

PR030B power supply unit 058258

Trip unit adapters for PR33x
Adapters for PR33x 063142

Current sensor for external neutral
Current sensor for external neutral - X1 In = 200 A 063158

Current sensor for external neutral - X1 In = 400…1600 A 063159

Ordering codes
SACE Emax X1 accessories
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Rating plug

1SDA.....R1

In=400A 063147

In=630A 063148

In=800A 063149

In=1000A 063150

In=1250A 063151

In=1600A 063152

Extracode rating plug
In=400A 063153

In=630A 063154

In=800A 063155

In=1000A 063156

In=1250A 063157

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

Accessories for

electronic trip units
PR010/T - Test and configuration unit for electronic trip units type PR33x 048964 (1)

EP010 - Module interface for PR33x 059469 (1)

Spare parts Flanges for compartment door
Flange for compartment door for X1 fixed 063160

Flange for compartment door for X1 withdrawable 063161

Single terminal
Single terminal for X1 062170

Auxiliary units Automatic transfer switch ATS010
ATS010 for X1 052927

(1) ���������������� PR010/T and EP010 availability
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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 SACE. 1S
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