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Glossary
Term Description
SACE Emax 3 New series of ABB SACE air circuit-breakers and air switch-disconnectors

CB Circuit-breaker

Protection release
Electronic unit connected to the CB and to all the main electronic actuators and accessories. It provides 
measuring, monitoring and protection functions for the CB in the case of faulty operating conditions. If an 
alarm occurs, it commands a TRIP

Mainboard
Electronic board of the CB to which the protection release and all the main accessories and electronic 
actuators connect

Ekip DIP Protection release for SACE Emax 3 CBs, equipped with dip-switch type interface

Trip coil Opening actuator inside the CB controlled directly by the protection release

TRIP
Conclusive action of a protection timing or test command which, except in special configurations provided 
for by the protection release, coincides with activation of the trip coil, which instantly opens the bars of each 
pole and interrupts the circulating current

Vaux Auxiliary power supply

4P / 3P / 3P + N CB configuration: four-pole (4P), three-pole (3P) and three-pole with external neutral (3P + N)

If Fault current measured by the protection release, useful for calculating trip time tt
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Introduction

1 - Contents

Overview

Reception Installation Commissioning Maintenance Disposal

Integrated informations A full description of SACE Emax 3 circuit-breakers is available in document 1SDH002311A1002 (SACE 
Emax 3 design manual) available at ABB library website.

	 IMPORTANT: all codes and documents mentioned in this document refer to Emax 2 
configured with Trip unit Firmware version= 3.xx.

recipients This manual refers to two user profiles, as defined by standard IEC 60050:
•	 skilled person, in the electrical field (IEV 195-04-01): person with relevant education, training, 

knowledge and experience to enable him or her to perceive risks and to avoid danger which 
electricity can create;

•	 instructed person, in the electrical field (IEV 195-04-02): person adequately advised or supervised 
by electrically skilled persons to enjable him or her to perceive risks and to avoid danger which 
electricity can create.

	 CAUTION! Operations which can be performed by persons trained on the subject of 
electricity and mechanical are specifically indicated in this manual. All the remaining 
operations described in this manual must be performed by skilled persons, in the field 
of electricity and mechanical. ABB declines all liability for damage to persons or property 
caused by failure to comply with the instructions in this document.

Specifications and supporting 
documents

To ensure that the Emax 3 circuit-breaker is installed and configured in the best possible way, please 
read the information in this manual and in the technical documentation of the product, supplied with the 
circuit-breaker or available at ABB library.

Document Description

1SDH002311A1002
Manual for design engineers with full information about SACE Emax 3 
Trip units and accessories

1SDH001140R0001 Communication System Interface for SACE Emax 3 circuit-breakers

1SDC220100D0201 General catalog of SACE Emax 3 circuit-breakers

1SDM000056A1001 Circuit diagrams of SACE Emax 3 circuit-breakers

Design notes The information in this manual was written in Italian and then translated into other languages to conform 
to the laws and/or commercial requirements concerning the product.
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2 - Safety

Warnings

         DANGER
Hazardous voltage.
ACCIDENTAL CONTACT WITH LIVE POINTS CAN 
CAUSE SHOCK, BURNS AND RESULT IN DEATH.

Do not try to use the product in any way, 
before having read this instruction manual.

Figure 1

The following warnings must be respected:
•	 READ THE INSTRUCTIONS CAREFULLY BEFORE TRYING TO INSTALL, OPERATE OR REPAIR THE 

CIRCUIT BREAKER;
•	 store these instructions along with other documents for instruction, maintenance and installation, 

drawings and descriptive notes on the circuit-breaker;
•	 keep these documents available during the installation, operation and maintenance of the appliance. 

The use of these instructions facilitates proper maintenance;
•	 install the circuit-breaker within the limits of the project described in the instruction manual 

shipped with the unit. These circuit-breakers are designed to operate with values ​​of voltage and 
current within the limits of plate ratings. Do not install this equipment in systems operating at 
nominal values ​​exceeding these limits;

•	 follow the safety procedures indicated by Your Company;
•	 do not open any covers or doors, do not work on devices before removing power from all circuits, 

and after making sure of that with a measuring instrument.

	 WARNING!

•	 detailed descriptions of standard procedures for installation, use, maintenance and principles for 
safe operation are not included. It is important to note that this document contains safety and 
precaution instructions, against certain methods (of installation, use and maintenance) that could 
cause harm to personnel, damage devices, or make them unsafe;

•	 these warnings and alarms do not include all conceivable ways to make installation, use and 
maintenance recommended by ABB or not, that may be made, or possible consequences and 
complications of each conceivable way, nor shall ABB investigate all those ways;

•	 anyone using maintenance procedures or devices, recommended by ABB or not, must check thoroughly 
that neither personal safety nor the safety devices are endangered by mode of installation, use, 
maintenance or the instruments used. For more information, questions or specific problems contact 
your nearest ABB representative;

•	 this manual is addressed to qualified personnel only and is not intended to replace an adequate 
training course or experience concerning the safety procedures of this device;

•	 for the products equipped with communication, the purchaser, the installer or the final customer 
is responsible for applying all the IT safety measures necessary in order to prevent risks deriving 
from connection to communication networks; such risks include, among other things, the use of the 
product by unauthorized persons, alteration of its normal functionality, accessing and modifying 
the information;

•	 the purchaser, installer or end user is responsible for ensuring that notices and safety signs are 
posted and that all access points and switching devices are locked securely when the switchgear 
is left unattended, even momentarily;

•	 all the information contained in this document reflects the latest product information available 
at the time of printing. We reserve the right to edit the document at any time and without notice 

Introduction
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3 - Regulations

Standards The SACE Emax 3 circuit-breakers, the switch-disconnectors and their accessories comply with the 
following international standards:
•	 IEC 60947-2 and IEC 60947-3
•	 EN 60947-2
•	 CEI EN 60947-2
•	 "Low Voltage Directives" (LVD) nr. 2014/35/EC
•	 "Electromagnetic Compatibility Directive" (EMC) nr. 2014/30/EU

Devices equipped with BLE and NFC comply with international directives:
 

Introduction
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Ekip Dip

1 - General characteristics

Versions and main functions SACE Emax 3 can be configured with the Trip unit Ekip Dip; the unit is available in three versions (Ekip Dip 
LI, Ekip Dip LSI, Ekip Dip LSIG) and supports and guarantees various features:
•	 current protections and other quantities
•	 measurements, history and manoeuvre counters
•	 trip unit test
•	 interfacing with support software for the configuration and customization of parameters
•	 mechanical, electronic and testing accessories

All detailed information is available in the manual 1SDH002311A1002.

Electrical characteristics The Ekip Dip measurement and protection functions described in this document are guaranteed with 
current values within the following nominal ranges:

Parameter Rated operating range
Primary current 0,004 ÷ 16 In(1)

Rated frequency 45 ... 55 Hz (with fn= 50 Hz) / 54 ... 66 Hz (with fn= 60 Hz)

Peak factor Complying with standard IEC 60947-2

(1) range with reference to each phase; In refers to the rated size defined by the Rating plug installed 
on the Trip unit, available in models from 100 A to 6300 A, depending on the circuit-breaker model 
used

Self-supply The internal current sensors are able to supply the Trip unit directly.

Parameter Operating limits

Minimum three-phase turn-on current

> 30 A (E1.3-E2.3 with Rating Plug < 400 A)

> 80 A (E1.3-E2.3-E4.3 with Rating Plug ≥ 400 A)

> 160 A (E6.3)

Auxiliary power supply Ekip Dip can be connected to an external auxiliary supply source, which is useful when certain functions 
such as communication via Local Bus, recording manual operations, certain measurements and the 
datalogger must be activated.

Auxiliary power supply can be provided by modules from the || Ekip Supply range or by direct 
connection to the terminal box; a direct connection can also be made. Details are available in the manual 
1SDH002311A1002.
 

Ekip Dip
1 - General characteristics
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2 - Operator interface

Introduction The operator interface of the Ekip Dip protection release allows you to:
•	 Set the parameters relating to the available protections.
•	 View the status of the trip unit and alarms.
•	 Connect to the frontal connector to communicate and perform the opening test.

Components of the interface The Ekip Dip operator interface appears as follows:

Figure 2

The following table provides a description of the components of the interface:

Position Type Description
A

LED

L Protection LED (alarm and trip)

B L Protection LED (pre-alarm)

C S Protection LED (alarm and trip)

D I Protection LED (trip)

E G Protection LED (alarm and trip)

F Power-on LED (trip unit powered and on)

G

Protections: 
thresholds

L Protection dip-switch (threshold I1)

H S Protection dip-switch (threshold I2)

I I Protection dip-switch (threshold I3)

L G Protection dip-switch (threshold I4)

M

Protections: times
L Protection dip-switch (time t1)

N S Protection dip-switch (time t2 and type of curve)

O G Protection dip-switch (time t4 and type of curve)

P Settings Neutral and frequency dip-switch

Q
Test

Test pushbutton

R Test connector

	 IMPORTANT: the figure above refers to an Ekip Dip, LSIG version. In the case of Ekip Dip 
LI or LSI versions, LEDs and dip-switches related only to the protections present are 
available.

LED The LEDs are useful on Ekip Dip in order to distinguish and identify various types of information on the 
protection trip unit, the circuit-breaker and state of the line currents.

Operational conditions

The operation of the LED is determined by the power supply conditions of the trip unit:
•	 With the trip unit energized (by current sensors or by auxiliary power supply or by Ekip TT or by 

Ekip T&P) the LEDs are operational for all the signals.
•	 With the trip unit de-energized, the LEDs are limited to the signalling of the last switch-off or trip 

event (combined with the check via iTest, described below).

Continued on the next page

Ekip Dip
2 - Operator interface
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	 NOTE: with the trip unit off, the operation of the LEDs is guaranteed if the internal battery 
of the trip unit is working properly.

About

The LEDs combined with the protections provide various information, through different combinations of 
lighting and blinking.

	 NOTE: all the combinations related to protection LED signals are described in chapter Self-
diagnosis and signalling, on page 17.

The power-on LED provides information about the power status of the protection trip unit:
•	 LED on (default configuration) fixed or blinking, signals trip unit energized.
•	 LED off signals trip unit de-energized.

	 NOTE: with Ekip T&P module and Ekip Connect software, it is possible to configure how the 
power LED functions (LED fixed or blinking).

Protections: Thresholds and 
timing

The thresholds of all protections can be modified with different dip-switches, as shown on the interface 
screen printing.

The values of the protections make reference to the current In, a nominal value defined by the Rating Plug.

The times and the curves of the protections can be modified with various dip-switches, as specified on 
the serigraph of the interface.

	 IMPORTANT:
•	 Changes to the thresholds and times must be made in the absence of protection alarms.
•	 Modifications carried out in alarm conditions are accepted by the trip unit when resting 

condition is restored (absence of protection alarms).

Settings Two further settings are available:
•	 Neutral allows activation and adjustment of the protections on the neutral pole.
•	 Frequency allows the selection of the installation frequency.

iTest pushbutton The iTest pushbutton is useful for three operations:
•	 Perform tests (circuit-breaker opening test and LED test).
•	 Reset the signal of the tripped protection. This operation can be performed when the circuit-breaker 

is both open and closed and with currents present, by pressing the push-button for about 1 second 
(the signal disappears when the push-button is released).

•	 With the trip unit off, check the information relating to the switch-off or tripping event.

	 NOTE: with the trip unit off, pressing of the iTest button switches on (for approximately 4 
seconds):

•	 the power-on LED, if the trip unit is off due to an energy drop (primary current less than 
the minimum level of operation, removal of auxiliary power supply with circuit-breaker open, 
etc.).

•	 the protection tripped LED if the trip unit is off due to a protection trip.

Test connector The test connector allows the connection of Ekip TT and Ekip T&P modules (purchased separately), in 
order to perform the following operations:
•	 The release can be provided with temporary power supply for state verification and conduction of 

trip tests and LED tests (option available with all front interface modules).
•	 Analysis, supervision and setting of additional parameters through external communication test 

units (Ekip T&P). 

Ekip Dip
2 - Operator interface
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3 - Protections - Introduction

Operating principle The protection functions are available with all Ekip Dip versions.

1.	 If the signal measured exceeds the set threshold, the specific protection activates (prealarm and/
or alarm condition).

2.	 The alarm appears on the display and, after a period of time (timing tt), depending on the 
protection parameters set, can convert into a trip command (TRIP) transmitted to the internal 
Trip Coil of the CB.

	 NOTE:

•	 if the signal measured drops below the set threshold before the trip time has elapsed, 
Ekip Dip quits the alarm and/or timing state and returns to the normal operating 
condition

•	 all protections have a default configuration: check the parameters and change to suit the 
installation requirements before commissioning

•	 to allow circuit-breaker tripping to be controlled by a specific protection, the protection 
itself must be enabled

L Protection L protection protects against overloads

	 NOTE: the protection is available and active for all the versions of the trip unit.

When the activation threshold is exceeded, the protection trips in a time that decreases as the current 
read increases.

Parameters

All the parameters that can be modified by the user affect the response curve, and related tripping times.

Parameter Description

Threshold I1

The value I1 contributes in calculating the tripping time, and also defines the 
current value that, if exceeded, activates the protection (with reference to the 
curve, it is the part parallel to the y-axis).

	 IMPORTANT: 
	 • The protection is activated and starts timing for currents between 
1.05 and 1.2 of the threshold I1 set(1).
	 • The delay is interrupted if the current drops below the activation 
threshold.

Time t1

The value t1 contributes in calculating the tripping time (with reference to the 
curve, T1 affects the entire curve by shifting it as a whole along the y-axis).

	 IMPORTANT: 
The protection limits the tripping time to 1 second in two cases:
	 • if, according to the calculation, the time is less than 1 second.
	 • If the fault current is greater than 12 In.

(1) Example (with I1 set to 400 A): the protection is activated for currents between 420 A and 480 A.

 

With the module Ekip T&P and with the Ekip Connect software, it is possible to activate the function 
Thermal Memory, and adjust the threshold of Pre-alarm.
 

Ekip Dip
3 - Protections - Introduction
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S Protection S protection protects against selective short circuit.

	 NOTE: the protection is available for LSI and LSIG versions of the trip unit.

When the activation threshold is exceeded, the protection trips within a fixed or dynamic time (the time 
decreases as the current reading increases).

Parameters

All the parameters that can be modified by the user affect the response curve, and related tripping times.

Parameter Description

Enable By setting the threshold dip-switches to the Off position, the protection is 
disabled.

Type of curve

It determines the dynamic of the curve and the tripping time, fixed or dynamic 
according to the selection:

	  NOTE: calculation of the tripping time of the inverse time curve is based on 
a mathematical expression. The details are provided in the table on page 14.

Threshold I2

It defines the current value that activates the protection when exceeded (with 
reference to the curve, it is the part parallel to the y-axis).

	  IMPORTANT: 
	 • The I2 threshold set must be higher than the I1 threshold. An incorrect 
configuration returns an alarm signal. 
	 • The delay is interrupted if the current drops below the activation 
threshold.

Time t2

The selected function determines the contribution of t2:
 • Fixed time: t2 is the delay time between exceeding the I2 threshold and sending 
the opening command.
 • Dynamic time: t2 contributes in calculating the tripping time (with reference to 
the curve, t2 affects the entire curve, shifting it as a whole along the vertical axis).

	 IMPORTANT: 
	 •  The minimum tripping time of the protection is t2. If, according to the 
calculation, the tripping time is less, it is automatically limited to t2. 
	 •  For E1.3N, t2 cannot be set above 0.6 s.

With the module Ekip T&P and with the Ekip Connect software, it is possible to activate the function 
Thermal Memory.
 

Ekip Dip
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I Protection I protection protects against instantaneous short circuit.

When the activation threshold is exceeded, the protection trips within a fixed non-adjustable time.

Parameters

The user can set the intervention threshold.

Parameter Description

Enable By setting the threshold dip-switches to the Off position, the protection is 
disabled.

Threshold I3

It defines the current value that activates the protection when exceeded (with 
reference to the curve, it is the part parallel to the y-axis).

	 IMPORTANT: The I3 threshold set must be higher than the I2 
threshold. An incorrect configuration returns an alarm signal.

 

Ekip Dip
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G Protection G protection protects against a ground fault.

	 NOTE: the protection is available for the LSIG version of the trip unit.

When the activation threshold is exceeded, the protection trips within a fixed or dynamic time (the time 
decreases as the current reading increases).

Parameters

All the parameters that can be modified by the user affect the response curve, and related tripping times.

Parameter Description

Enable

By setting the dip-switches of the threshold in one of the available combinations 
other than Off, the protection is enabled.
If enabled, the protection is inhibited automatically by the trip unit under two 
conditions:
 • Disconnection of one or more current sensors.
 • Current measured on one of the phases higher than a maximum value.

	 IMPORTANT: the maximum current value that deactivates G protection 
varies according to the threshold set:
	 • 8 In (with I4 ≥ 0.8 In)
	 • 6 In (with 0.5 In ≤ I4 < 0.8 In)
	 • 4 In (with 0.2 In ≤ I4 < 0.5 In)
	 • 2 In (with I4 < 0.2 In)

Type of curve

It determines the dynamic of the curve and the tripping time, fixed or dynamic 
according to the selection:

	 NOTE: calculation of the tripping time of the inverse time curve is based on 
a mathematical expression. The details are provided in the table on page 14.

Threshold I4

It defines the current value that activates the protection when exceeded (with 
reference to the curve, it is the part parallel to the y-axis).

	 IMPORTANT: 
	 • The delay is interrupted if the current drops below the tripping 
threshold.

Time t4

The selected function determines the contribution of t4:
 • Fixed time: t4 is the delay time between the exceeding of the I4 threshold and 
the sending of the opening command.
 • Dynamic time: t4 contributes in calculating the tripping time (with reference to 
the curve, t4 affects the entire curve, shifting it as a whole along the y-axis).

	 IMPORTANT: 
	 • The minimum tripping time of the protection is t4. If, according to the 
calculation, the tripping time is less, it is automatically limited to t4.

With the Ekip T&P module and with the Ekip Connect software it is possible to adjust the threshold of 
Pre-alarm.
 

Ekip Dip
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Neutral and frequency Adjusting of the neutral setting is used to customize the L, S and I protections on the Neutral pole with a 
control factor different from the other phases.

	 NOTE: use the adjustment of the neutral setting only with four-pole or three-pole circuit-
breakers with external neutral: with three-pole circuit-breakers and neutral protection active, 
the trip unit signals the absence of the current sensor.

The adjustment of the frequency is used in order to set the installation frequency (between 50 and 60 Hz).

Neutral parameters

The user can activate the protection and set the percentage for calculation of the protection thresholds.

Parameter Description

Enable By setting the threshold dip-switches to the Off position, the protection on 
the Neutral is disabled.

Threshold InN

Represented as a percentage; it defines the multiplication factor applied to the 
tripping thresholds of the protections:
 • 50%: trip threshold of the neutral current lower than other phases.
 • 100%: same trip thresholds for all poles.
 • 200%: trip threshold of the neutral current higher than other phases.

Limitations

The adjustment of the Neutral threshold to value of 200 % must be performed considering the following 
formula: (I1 * InN) ≤ Iu.

I1 indicates the threshold of L protection in amperes (example: In = 1000 A; I1 = 0.45 In = 450 A), InN is 
the neutral threshold expressed as a multiplication factor (example: 2), Iu indicates the size of the circuit-
breaker (example: 1000 A).

	 WARNING! With 200% threshold and measured neutral current exceeding 16In, the Trip 
unit resets the protection to 100% by itself

 

Ekip Dip
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Additional protections The Ekip T&P module, and the Ekip Connect software, allow you to set some protections not available via 
dip-switch:
•	 Thermal Memory
•	 T Protection
•	 Prealarm threshold
•	 Hardware Trip

Thermal Memory

See the manual 1SDH001330R1002 for details.

	 IMPORTANT: for the S protection the function can be activated if the selected curve is 
time-dependent.

	 NOTE: the function also reduces the trip time in the case of overloads which have not led 
to the open command (longer than 100ms)

T Protection

T protection protects the circuit-breaker against abnormal temperatures recorded by the protection trip 
unit.

T protection is always active; via Ekip Connect it is possible to enable tripping, which takes place for 
temperatures t < -40 °C or t > 85 °C.

Pre-alarm

The purpose of the pre-alarm, available for L and G protections, is to signal that the measured current is 
near the activation threshold of the protection itself.

It is possible to set the pre-alarm threshold in order to establish the pre-alarm activation values; the pre-
alarm threshold is expressed as a percentage in relation to the protection thresholds (I1 and I4) and is 
adjustable between 50% and 90% (default value).

Example: with I1 = 0.6 In and pre-alarm threshold L=50 %, the pre-alarm is activated for currents greater 
than 0.3 In
	

The pre-alarm condition is activated for currents higher than the threshold set, and is deactivated for:
•	 Current less than the pre-alarm threshold.
•	 Current greater than the activation threshold of protection.

Hardware Trip

If enabled, the protection activates if one or more disconnections of the current sensors, Rating plug, Trip 
coil or an alarm inside the unit are detected.

The protection activates with a TRIP if the disconnections persist for more than one second; in the case 
of Trip coil disconnection, the unit merely handles alarm signaling.

Iinst

The purpose of this protection is to maintain the integrity of the circuit-breaker and installation in the 
case of particularly high current values requiring shorter reaction times than those provided by the 
instantaneous short-circuit-protection.

The protection cannot be disabled, the tripping threshold and time are defined by ABB.
 

Ekip Dip
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Summary table of protections

ABB ANSI(5) Threshold(1) Threshold  
tolerance(3) Time(1) Calculation  

formula tt
(2)

Calculation  
example tt

(2) Tolerance tt
(3)

L 49
I1 =
0.4…1 In

activation for If in 
the range (1.05...1.2) 
x I1

t1 =
3…144 s

tt =
(9 t1) / (If / I1)2

tt =  6.75 s with:
I1 = 0.4 In; t1 = 3 s; If 
= 0.8 In

± 10 % with If ≤ 6 In
± 20 % with If > 6 In

S
(t = k)

50 TD
I2 =
0.6...10 In

± 7 % with If ≤ 6 In
± 10 % with If > 6 In

t2 =
0.1…0.8 s

tt = t2 -
The better of the 
two values:
± 10 % or ± 40 ms

S
(t = k / l2)

51
I2 =
0.6...10 In

± 7 % with If ≤ 6 In
± 10 % with If > 6 In

t2 =
0.1…0.8 s

tt =
(100 t2) / (If)2

tt =  5 s con:
I2 = 1 In; t2 = 0.8 s; 
If = 4 In

± 15 % with If ≤ 6 In
± 20 % with If > 6 In

I 50
I3 =
1.5...15 In

± 10 % Not adjustable tt ≤ 30 ms - -

G
(t = k)

50N TD
I4(4) =
0.1...1 In

± 7 %
t4 =
0.1…0.8 s

tt = t4 -
The better of the 
two values:
± 10 % or ± 40 ms

G
(t = k  / 
l2)

51N
I4(4) =
0.1...1 In

± 7 %
t4 =
0.1…0.8 s

tt =
2t4 / (If / I4)2

tt =  0.32 s with:
I4 = 0.8 In; t4 = 0.2 s; 
If = 2 In

± 15 %

Iinst -
Defined by 
ABB

- Instantaneous - - -

(1) See the serigraph for the available combinations.
(2) tt calculation is valid for If values that have exceeded the trip threshold of the protection. Use fault current and threshold values 

expressed in In to calculate tt, as shown in the example.
(3) Tolerances valid with trip unit energized in service conditions or with the auxiliary; tripping time ≥ 100 ms, temperature and currents 

within operating limits. If these conditions are not guaranteed, the tolerances in the table shown below apply.
(4) In the presence of auxiliary power supply, you can select all the thresholds. In self-supply mode the minimum threshold is limited to: 0.3 

In (with In = 100 A), 0.25 In (with In = 400 A) or 0.2 In (for all other sizes).
(5) ANSI / IEEE C37-2 encoding.

Key
•	 (t=k) - Fixed time curve
•	 (t=k/I2) - Dynamic time curve
•	 tt - Tripping time
•	 If - Primary fault current

Tolerances in particular cases

If the conditions defined in point (3) of the above table are not guaranteed, the following tolerances apply:

Protection Tolerance threshold Tolerance tt

L Activation for If in the range (1.05...1.2) x I1 ± 20 %

S ± 10 % ± 20 %

I ± 15 % ≤ 60 ms

G ± 15 % ± 20 %
 



ABB | SACE Emax 3

4 - Measurements

List Ekip Dip is able to take various measurements, all available via Ekip Connect::

Parameter Description
Instantaneous currents Phase current and earth fault measurements in real time

Trip List of current protection trips (TRIP)

Min Max Measurements
History of minimum and maximum currents, recorded at a settable 
interval

Operation counters Number of mechanical and electrical operations

All information are available via the Ekip T&P module and via Ekip Connect software; instantaneous 
measurements are also available via the Ekip Multimeter unit.

Instantaneous currents The instantaneous currents, available in the Measurements pages, are real time measurements of 
the phase and earth fault currents expressed in root mean square value; the measurement time and 
performance depend on the rated current defined by the Rating plug (In):

Measurement Measurement  
interval (min-max)

Normal  
operating range

Accuracy of 
value read(1)

Phase currents 0,004...64 In 0,2...1,2 In 1 %

Internal earth fault currents(2) 0,08...64 In 0,2...1,2 In 2 %

(1) the accuracies refer to normal operating ranges, as established by IEC 61557-12
(2) available with LSIG versions

Maximum and minimum 
currents

The trip unit is able to record the maximum and minimum current, measured inside an interval that can 
be programmed by the user.

Every measurement recorded is accompanied by the following information:
•	 Recording interval.
•	 Phase and value of maximum and minimum current measured.
•	 Date and time of the recording (referring to the internal clock).

	 NOTE: in the case of the minimum current, if the value drops below the 0.03 In threshold, it 
will be recorded and represented by the symbol “…” in the measurement field.

Trips The trip unit is able to record the last 30 openings of the circuit-breaker caused by protection functions 
(trips).

The trips include useful information:
•	 The protection that caused the trip
•	 The progressive number of the opening
•	 The date and time of the opening (referring to the internal clock)
•	 The measurements associated to the trip protection.

Contact Wear Contact wear indicates the state of deterioration of the main contacts of the circuit-breaker.

The value is expressed as a percentage, and is 0 % in the case of no wear, and 100 % in the case of total 
wear.

The contact wear is calculated automatically by the trip unit at every opening for protection or, in the 
presence of an auxiliary power supply, also at every manual opening of the circuit-breaker.

Number of operations In the presence of auxiliary power, the trip unit records a series information relating to the openings of 
the circuit-breaker:
•	 Number of manual operations
•	 Total number of operations (manual + trips) 

Ekip Dip
4 - Measurements
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5 - Test

Presentation The Ekip TT and Ekip T&P modules connected to the Ekip Dip allow you to perform various tests:
•	 Trip unit LED test
•	 Check on the presence of the internal battery
•	 Circuit-breaker opening test (trip test)
•	 Protection test.

LED test The LED test can be performed directly on Ekip Dip:

Phase Operation
1 Connect a module to the front test connector of frontal test.

2 Press the iTest pushbutton for at least 6 seconds, but less than 9 seconds.

3 When the protection LEDs light up, trip unit the iTest pushbutton.

4

Check the following switch-on sequence:
 • S, I, G LEDs on fixed
 • Led pre-alarm L and alarm L that alternate three times
 • All the protection LEDs off

Battery test The battery check is integrated in the LED test procedure, except for the battery error signal:
•	 If the battery is absent or not working, after iTest is pressed the error is signalled by five flashes 

of the pre-alarm LED L.
•	 If the battery is present and working, the LED test proceeds as in the normal procedure.

Protection test In order to perform the protection test, follow the instructions below:

Phase Operation
1 Make sure that the circuit-breaker is closed and that there are no primary currents.

2 Connect Ekip T&P to the front test connector.

3 Start the communication with Ekip Connect.

4
Open the Information page and select the Test command, which opens the protection 
test page.

5 Set up the test as required and verify that the trip unit functions properly.

Opening test The opening test can be performed directly on the trip unit or from Ekip Connect.

To perform the test:

Phase Operation
1 Make sure that the circuit-breaker is closed and that there are no primary currents.

2 Connect a module to the front test connector of frontal test.

3 Press the iTest pushbutton for at least 9 seconds.

4 Check that the circuit-breaker opens and that the TU Reset button comes out

To perform the test from Ekip Connect:

Phase Operation
1 Make sure that the circuit-breaker is closed and that there are no primary currents.

2 Connect Ekip T&P to the front test connector.

3 Start the communication with Ekip Connect.

4 Select the trip test command.

5 Check that the circuit-breaker opens and that the TU Reset button comes out

Further information on Ekip Connect is available on the website https://library.abb.com in particular with 
the manual 1SDH000891R0002.
 

Ekip Dip
5 - Test
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6 - List of alarms and signals

LED view

Ekip Dip continuously monitors its own operating condition and that of all the devices to which it is connected. All the signals are available 
with the front LEDs. The protection LEDs provide information with various combinations of lighting and flashing, while the power-on LED, as 
described on page 7, indicates the power-on conditions of the trip unit.

	 NOTE: the number of LEDs depends on the version of Ekip Dip (LI, LSI, LSIG).

Summary table of LED signals

The following table summarises the signals available with the protection LEDs and the operations to be carried out in response to alarms or fault 
conditions signalled.

Type of Information Slow flashing 
(0.5Hz) Fast flashing (2 Hz) On and fixed 2 flashes 

every 2 s

3 
flashes 
every 
3 s

4 
flashes 
every 
4 s

5 
flashes 
every 
5 s HELP

Colour and LED All R G
All 
R+G

All R
R 
(single)

G
All 
R+G

All R
R 
(single)

G All R G G G G

Internal configuration 
error(5).

  x    x x        A

Pairing error               x A

Trip coil disconnected 
or trip command 
failed

   x            B

Current sensors 
disconnected

x               B

Rating Plug error           X     B+E

Protection delay     x           C

Temperature alarm(1)     x           C

Pre-alarm L          x      C

Trip(2)         x       C

Hardware Trip(3)         x x      B

Installation error      x          E

Parameter error            x    D

Circuit-breaker state 
not defined or in error

 x              B

Error on Local Bus              x  F

Maintenance alarm             x   F

Software 
incompatibility

       x  x      G

Low battery (during 
self-test)(4)      x          H

(1) The temperature alarm is signalled by lighting of the protection L and I red LEDs.
(2) The last trip can also be displayed with trip unit off, by pressing the iTest key.
(3) The Hardware Trip is signalled by lighting of the pre-alarm L yellow LED and the protection I red led.
(4) Five flashes when self-test is started up
(5) Error present with one of the three flashing options displayed alongside.

Key to LED colours

The above table lists the colors of the LEDs, to be interpreted as follows:
•	 R = red LED (alarm LED L, S, I, G).
•	 G = yellow LED (pre-alarm LED L).

	

	 NOTE: for further details refer to the table listing the components of the interface, available on page 6.

Continued on the next page
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HELP

Some LED signals indicate connection errors or operational errors that require corrective or maintenance 
operations. The following are the suggestions for checking with reference to the preceding LED table:

HELP 
note Operation

A
Restart the unit and check if the problem persists. In case of persistence, contact ABB 
providing LEDs behaviors on the unit.

B
Check the connections between trip unit and accessories (Rating Plug, trip coil, sensors, 
etc).

C Normal operation/signalling provided by the trip unit.

D

Error in setting of the dip-switches. Check and correct the following conditions:
 • I1 ≥ I2 or I2 ≥ I3.
 • Iu < (2 * In * I1) in the case where InN = 200 %.
 • I4 < 0.3 In (con In = 100 A), 0.25 In (con In = 400 A) or 0.2 In (for all other sizes), in the 
absence of auxiliary power supply.

E Install by pressing and holding the itest pushbutton for at least 5s.

F Connect via Ekip Connect in order to set the Local Bus or to confirm maintenance.

G Replace the battery.
 

Ekip Dip
5 - Test
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7 - Default parameters

Ekip Dip default parameters The Ekip Dip trip units are supplied with the following default parameters, some adjustable with the front 
DIPs (protections, Frequency, Neutral), other via front bus.

Protection/Parameter Value
L 1 In; 144 s

S(1) Off; 0.1 s

I 4 In

G(1) Off; 0.1 s

Frequency 50 Hz (IEC)

Neutral Off (for three-pole circuit breakers).
50 % (for four-pole circuit-breaker)

Hardware Trip Disabled

Local Bus Off

LED Alive Disabled (Power-on LED fixed)

Maintenance Off

(1) S Protection available with LSI and LSIG versions of the trip unit. G Protection available with LSIG 
version. 

Ekip Dip
7 - Default parameters
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Trip unit Overview

1 - Accessories and software

Internal and external 
accessories

In addition, the supervision, configuration and reporting functions are provided by further modules for 
temporary communication and supply:

Name Description Page
Ekip TT(6) Supply and tests

21
Ekip T&P(6) Supply, communication, programming and tests

(6) Accessory also available and compatible with Ekip Dip

Accessories

1 - Overview

Introduction The Emax E2.3-E4.3-E6.3 circuit breakers have a series of electrical and mechanical accessories that can 
be applied depending on the type of circuit breaker, and a series of electronic accessories that can be 
applied depending on the type of Ekip trip unit with which the circuit breaker is equipped.

Electronic accessories The following table shows the possible combinations of the electronic accessories:

Type of accessory Accessory Trip units

Testing and Programming
Ekip TT R

Ekip T&P R

S: Standard. R: on request. 

Trip unit Overview
1 - Accessories and software
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2 - Testing and Programming

Ekip TT Ekip TT is an accessory and is useful for powering Ekip Touch in the absence of auxiliary power supply; 
the unit allows:
•	 Ekip Touch to be supplied and the tripped protection to be displayed, in the event of a TRIP and 

absence of auxiliary voltage
•	 the protections and certain parameters to be set before installation in the system

	 IMPORTANT: 

•	 Ekip TT can also be connected to Ekip Touch when in service.
•	 Ekip TT only supplies the Trip unit: the presence of an auxiliary supply is required in order 

to set and display the information about the electronic accessories
Ekip TT is connected to the service connector of Ekip Touch by means of the supplied cable.

To switch on the module, set the side switch to the ON position and check the status of the led:
•	 if green, proceed with the required reading and configuring operations
•	 if red, replace the batteries of the device (three 1.5 V AA batteries)

Further details are available in ABB Library, especially in document 1SDH001000R0519

Ekip Programming and Ekip 
T&P

Ekip Programming is a supply and communication accessory that is useful for:
•	 Ekip Touch to be supplied and the tripped protection to be displayed, in the event of a TRIP and 

absence of auxiliary voltage
•	 the protections and certain parameters to be set before installation in the system
•	 with Ekip Connect software, accessing the programming, measuring pages and other exclusive 

functions (Datalogger, Dataviewer, Power Controller, Load Shedding, IPS, IEC 61850)
•	 with Ekip Connect software, accessing the programming, measuring pages and other exclusive 

functions (Datalogger, Dataviewer, IEC 61850)

	 IMPORTANT: 

•	 Ekip Programming can also be connected to Ekip Touch when in service.
•	 Ekip Programming only supplies the Trip unit: the presence of an auxiliary supply is 

required in order to set and display the information about the electronic accessories
Ekip Programming connects to the USB port of the PC, from which it receives the power required to 
switch on and also supply Ekip Touch; connection to the service connector of Ekip Touch must be made 
with the supplied cable.

Ekip Programming has two leds, one green to indicate when the module is on, the other yellow to indicate 
when communication is activated.

Ekip T&P is a supply and communication accessory with the same characteristics as Ekip Programming, 
plus a further function:
•	 with Ekip Connect software, it enables access to the test pages 

Trip unit Overview
1 - Accessories and software
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Commissioning and maintenance

1 - Commissioning

General checks Before putting it into service for the first time or after a prolonged period of inactivity, some checks must 
be carried out on the circuit-beaker and the environment in which it is installed:

Points to be 
checked Checks

Trip unit alarm Connect the protection device Ekip TT to the trip unit and verify that there are 
no alarms present

Final check list Perform the operations described below after having completed the general inspection procedures and 
checked the accessories. Print this sheet and use it to make an inspection report in the "Checks" column.

Operation Description Check

1
Trip unit 
Parameters

Adjust the protection trip unit in accordance with the 
design specifications of the installation (drawn up by 
design engineer of the installation). If necessary, power 
the protection trip unit with an Ekip TT unit

 

2
Removal of the 
Ekip TT

If present, remove the Ekip TT unit  

Maintenance schedule Proper maintenance of the equipment allows good electromechanical operation to be maintained over 
time.

Compliance with the following rules is also recommended:
•	 even circuit-breakers that operate infrequently or that remain closed or open for long periods of 

time must be subjected to programmed maintenance
•	 All the circuit-breakers provide information on the number of operations performed in the presence 

of auxiliary power supply of the Trip Unit. With Ekip Dip trip units, the information can be obtained 
with the aid of Ekip T&P and a PC on which the Ekip Connect software is installed. With Ekip Aware 
trip units, the information is available at any time on the appropriate display. With Ekip Dip trip 
units, installation of the mechanical operation counter is recommended (supplied on request). 

Commissioning and maintenance
1 - Commissioning
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2 - E1.3 maintenance and E2.3, E4.3 and E6.3 first level maintenance

Inspection of the protection 
trip unit

Check that the trip unit is in good condition:

1.	 Power the protection trip unit with an Ekip TT battery unit.

2.	 Check the correct operation of the protection trip unit: tripping test with "Trip Test" and "Autotest".

3.	 With a Ekip Dip verify the absence of alarms through frontal LEDs.

4.	 With a Ekip Aware, verify the absence of alarms via the display and the front LEDs.

5.	 Make sure that the cables are correctly connected to the modules and to the trip unit (if applicable).

6.	 On a Ekip Aware check the percentage of wear on the contacts of the circuit-breaker.

7.	 Finally, remove the Ekip TT battery unit.

Test with Ekip Connect Test the trip unit:

1.	 Connect the Ekip Bluetooth or Ekip T & P unit to the trip unit.

2.	 Connect the computer where the program is installed by means of a Bluetooth or USB connection.

3.	 After connecting the computer and trip unit, check that there are no alarm signals. Otherwise, refer 
to the paragraph " 1 - Identification of alarms or failures" on page 23.

4.	 In the absence of alarms you can proceed to the trip test and self test (depending on the type 
of trip unit). For future checks it is recommended to insert the current date in the area called 
"Information". These data will be stored within the trip unit itself.

5.	 Remove the Ekip Bluetooth or Ekip T & P unit from the trip unit.

For further information regarding maintenance see the document 1SDH002311A1002.

3 - Identification of alarms or failures

Faults, causes and remedies The following is a list of possible fault situations, their possible causes and suggestions for resolving 
them.

Faults Possible causes Suggestions
The language cannot be 
changed

One of the possible power 
supplies is not present

Power the trip unit with Vaux, 
Ekip T&P or Ekip TT

 

Test with Ekip Connect

Commissioning and maintenance
3 - Identification of alarms or failures
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the contents of this document without prior notice.  
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