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Overview of the SACE Emax 2 family

Guide to selection

UL 1066 Automatic circuit breakers

IR @ 508VAC  Versione : 800 1200 £1600 £ 2000 £ 2500 £3200 4000 £5000 £6000
200 X-A
125/150 iL-A E6.2
100 IV-A E4.2 :
85 H-A

: E2.2
65 SA L
50 IN-A
s £ E1.2
UL 1066 Switch disconnectors
Withstand | Version | 800 1200 1600 £2000 £2500 £3200 4000 £5000 £6000
50/100 X-A s
100 iL-A )

: E4.2
85 (V-A
65 ‘S-A

: E2.2
50 iN-A

: E1.2
42 iB-A
Protection trip units
Version Application

Distribution Power control Generators
Ekip Dip Protection - -
Ekip Touch Protection and Measurement Protection, Measurement -
and Load control
Ekip Hi-Touch Protection, Measurement Protection, Measurement, )
P and Network Analyzer Network Analyzer and Load control
Ekip G Touch - Protection, Measurement Protection and Measurement
and Load control
Ekip G Hi-Touch ) Protection, Measurement, Protection, Measurements
Network Analyzer and Load control and Network Analyzer
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Distinctive features

SACE Emax 2 is a new series of low voltage power circuit breakers available
up to 6000A and certified to ANSI C37 standards under UL 1066. With the
ability to efficiently and simply control electrical installations — from the
traditional to the more complex — with minimum impact, the new SACE
Emax 2 circuit breakers represent the evolution of a circuit breaker into a
Power Manager.

Efficiency

SACE Emax 2 power circuit breakers have been designed to manage, with maximum efficiency, all low voltage electrical
installations: from industrial plants, naval applications, traditional and renewable power generation installations to buildings,
shopping centres, data centres and communication networks.

Achieving maximum efficiency of an electrical installation in order to reduce consumption and waste requires intelligent
management of power supplies and energy use. For this reason, the new technologies used in the SACE Emax 2 circuit
breakers allow the productivity and reliability of installations to be optimized, and at the same time, power consumption to be
reduced while fully respecting the environment.

1SDC200402F001_UL

1SDC200403F001
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Distinctive features

Control

The exclusive Power Controller function available on the new SACE Emax 2 circuit breakers monitors the power managed by
the circuit breaker, keeping it below the limit set by the user. As a result of this more effective use, the peak of power consumed
can be limited, allowing savings on electricity bills. The Power Controller, patented by ABB, disconnects non-priority utilities,
such as electric car charging stations, lighting or refrigeration units, during the times when consumption limits need to be
respected, and connects them again as soon as it is appropriate. When required, it automatically activates auxiliary power
supplies such as generator sets. No monitoring system is required: it is sufficient to set the required load limit on Emax 2, which
can control any circuit breaker located downstream, even if it is not equipped with a measurement function. In installations that
are already equipped with energy management systems, the load limit can also be modified remotely.

SACE Emax 2 circuit breakers are equipped with a new generation of protection trip units that are easy to program and

read. The Ekip Touch trip units measure power and energy with precision and store the most recent alarms, events and
measurements, in order to prevent faults to the installation or trip effectively when necessary. The Ekip Hi-Touch does the same
and also features the Network Analyzer function, which controls the quality of absorbed power in real time and with extreme
precision and .... it is in agreement with IEEE 1159 Recommended Practice for Monitoring Electric Power Quality and IEEE
1250; Guide for Identifying and Improving Voltage Quality in Power Systems. In addition, the innovative Ekip Touch and
Hi-Touch trip units in the G version include all the functions of generator protection switchgear, offering a safe control solution
that is ready to use. No external devices, wiring or inspections are required. The Ekip G trip unit functions are in agreement with
the parameters and settings detailed in IEEE 242; [EEE Recommended Practice for Protection and Coordination of Industrial
and Power Systems and IEEE C37.102; IEEE Guide for AC Generator Protection.

SACE Ehip Toush LSIG

1SDC200405F001
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Connectivity

SACE Emax 2 series circuit breakers can be integrated perfectly into all automation and energy management systems to
improve productivity and energy consumption and to carry out remote service.

All circuit breakers can be equipped with communication units available for direct use with Modbus, Profibus, and DeviceNet
protocols as well as the modern Modbus TCP, Profinet and EtherNet IP protocols. The cartridge-type modules can be easily
installed directly on the terminal box, even at a later date.

Furthermore, the integrated IEC61850 communication module enables connection to automation systems widely used in
medium voltage power distribution to create intelligent networks (Smart Grids).

Accurate measurements of current, voltage, power and energy are all available by means of the communication modules.
The trip units themselves can be used as multimeters that display the measurements available, or the Ekip Multimeter can be
connected in the front of the switchgear without the need for external instruments and bulky transformers.

All circuit breaker functions are also accessible via the Internet, in complete safety, through the Ekip Link switchgear
supervision system and the Ekip Control Panel operator panel.

The power and auxiliary connections are optimized to simplify connection to the switchgear. The power terminals, which can
be oriented horizontally or vertically, have been designed to easily mount to the most common busbar arangements without
modification, while the push-in connections of the auxiliaries ensure immediate and safe wiring.
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Distinctive features

Performance

The SACE Emax 2 for UL 1066 range is made up of 4 sizes: E1.2, E2.2, E4.2 and E6.2 up to 6000A, which enable switchgear of
compact dimensions and high ratings to be built with busbars of reduced length and cross-section.

The protection trip units, auxiliary connections and main accessories are the same throughout the range to simplify design and
installation. Furthermore, the sizes from E2.2 to E6.2 have the same height and depth.

The rating levels are updated and uniform throughout the sizes to meet the demands and needs of today’s installations, from 42kA
to 200kA in both 508V and 635V, and to standardize switchgear projects.

High short-time withstand currents, together with the efficiency of the protection functions, guarantee complete selectivity in all
situations. Accurate design and choice of materials enable optimization of the overall dimensions of the circuit breaker. In this way
switchgear of compact dimensions can be built and outstanding savings at the same performance can be obtained.

In particular:

- E1.2 offers 1200A with an interrupting rating of up to 65kA and a short-time withstand current of 50KA in an extremely
compact structure. In the three and four pole version, it offers the sturdiness of SACE Emax with reduced dimensions and
enables switchgear of 65kA to be built in units of 16 inches, which is indispensable in places where reduced dimensions are
essential, such as naval and offshore installations.

- E2.2 enables ratings of up to 2000A to be achieved in switchgear with a width of 16 inches when the three pole version is
used. In addition, it provides an interrupting rating of up to 100kA and withstand current of up to 85kA.

- E4.2 is the new standard for circuit breakers up to 3200A. It is designed for interrupting ratings up to 200kA at 508V and
short-time withstand currents of up to 100kA without the need for particular precautions.

- E6.2 is the top of the range, with an interrupting rating of 200kA, a withstand rating of up to 100kA and a structure that
allows 6000A to be reached, even in complex installation conditions.

..—'—'—"'_.-.-
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Ease of use and safety

The entire range is available in fixed and drawout versions, with double insulation between the front of the switchgear and the
live parts to ensure operation in complete safety. The circuit breakers can be powered either from above or below.

All essential information is available in the central area of the front cover and enables immediate identification of the status of
the circuit breaker: open, closed, ready to close, charged and discharged springs.

Maintenance is simple and safe. Thanks to the new front cover, the main accessories can be frontally accessed without
exposing the operating mechanism or other components.

The drawout circuit breaker is inserted and removed via dedicated guide rails that can be fully extened outward and simplify
movement. The correct movement from racked-in, test isolated, to racked-out position is guaranteed by a lock in each
position. As a further guarantee of safety, the shutters of the cradle can be locked from the front when the circuit breaker

is removed. The shutters of the upper terminals are independent of those of the lower terminals to facilitate checking and
maintenance operations.

The Ekip Touch and Hi-Touch protection trip units are equipped with a large, color touch-screen display that enables safe and
intuitive operation. Furthermore the Ekip units can be programmed and consulted from a tablet, smart phone or portable PC via
the Ekip Connect application.

The trip units are easily interchangeable from the front of the circuit breaker, and all communication units can be installed
directly on the terminal box with a few simple operations.

18DC200407F001
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Distinctive features

Key

Trademark and size of circuit breaker

SACE Ekip protection trip unit

Pushbutton for manual opening

Pushbutton for manual closing

Lever to manually charge closing springs

Electrical rating plate

Signal for springs charged or discharged

Mechanical signalling of overcurrent release tripped
0 Size and serial number
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Product conformity

The SACE Emax 2 circuit breakers and their accessories conform with ANSI
C37.13, C37.16, C37.17 and C37.50 standards and are UL 1066 certified.

The UL 1066 certification allows Emax 2 to be used in UL 1558 switchgear,
UL 891 switchboards and CSA C22.2 no. 31 switchgear assemblies.

Approvals and certifications

The SACE Emax 2 family also includes a range that conforms to the international IEC 60947, EN 60947 (harmonized in
30 CENELEC countries), CEl EN 60947 and IEC 61000 Standards and complies with the following EC directives:

— “Low Voltage Directives” (LVD) no. 2006/95/EC

— “Electromagnetic Compatibility Directive” (EMC) no. 2004/108/EC.

The IEC range is also certified by the Russian certification body GOST (Russia Certificate of Conformity) and has achieved
China CCC Certification (China Compulsory Certification).

Certification of conformity with the above-mentioned product Standards is carried out in compliance with the European
EN 45011 Standard by the ltalian certification body ACAE (Association for the Certification of Electrical Equipment),which

is recognized by the European organization LOVAG (Low Voltage Agreement Group), and by the Swedish Intertek SEMKO
certification organization Intertek Semko which is recognized by the international organization IECEE.

The main versions of the devices are approved by the following shipping registers

Registro Italiano

NaYaIe (RINA): Germanischer Russian Maritime Register
Italian Lloyd (GL): of Shipping (RMRS):
Deutsch Russian

18DC200408F001
18DC200411F001
18DC200414F001

Bureau Veritas (BV):
French

Nippon Kaiji Kyokai
(NKK): Japan

Lloyd’s Register
of Shipping (LR):
English

‘ ‘
)

e
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1SDC200409F001

18SDC200415F001

18DC200412F001

Det Norske Veritas (DNV):
Norway

American Bureau
Shipping (ABS):
American

1SDC200410F001
18DC200413F001

For the types of certified circuit breakers, certified ratings and corresponding validity, please contact ABB.
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Product conformity

Quality and Sustainability: company efficiency and integrated management
systems. Quality, Sustainability and Customer Satisfaction have always been
ABB SACE’s major commitment.

The involvement of all company departments and organization of processes have led ABB to develop, implement and certify
management systems in compliance with international standards:

— 1SO 9001 for quality management

— IRIS for the quality of supplies in the railway sector (International Railway Industry Standards)

—1SO 14001 for environmental management

— OHSAS 18001 for the management of the health and safety of employees in the workplace

— SA 8000 for the management of social responsibility.
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The ABB SACE testing laboratory, accredited by ACCREDIA in compliance with
the ISO/IEC 17025 Standard, provides both ABB and external customers with a
qualified service of performing certification tests on devices and electric equipment
of low and medium voltage in accordance with the relevant product Standards.

Thanks to the implementation of systems and their integration (Integrated Management System), ABB SACE, with a view to

continuous improvement, has implemented processes with a focus on:

— quality, preventing defects and faults along the entire supply chain

— environment, reviewing production processes in terms of ecology and waste reduction, rationalizing the consumption of raw
materials and energy, preventing pollution, containing noise emissions and reducing the quantity of rejects in the production
processes

— health and safety of employees, offering a healthy and safe workplace in all of the various stages of work with a “zero
accident objective”

— social responsibility, guaranteeing the respect of human rights and the absence of any discrimination throughout the supply
chain, and offering a favourable and transparent working atmosphere.

A further commitment aimed at safeguarding the environment has been achieved by assessing products’ life cycles (LCA, Life
Cycle Assessment). This includes the assessment and improvement of the environmental performance of products from the
engineering stage throughout their entire life cycle. The materials, processes and packaging used are chosen with a view to
optimising the actual environmental impact of each product, including its energy efficiency and recyclability.

1SDC200420F001
18DC200421F001
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ABB SACE Global Service

ABB’s technical assistance service offers solutions aimed at supporting customers
in all stages of the lifespan of the circuit breaker in service and covering the entire
chain of value; ABB is present from the moment of selection to the end of the life of
the product, thereby guaranteeing the investments of its customers.

ABB supplies annual updates regarding the evolution of the circuit breaker ranges (Life Cycle Management) and for each
product it provides details of associated services and the level of support available, so that customers can chose the products
and spare parts best suited to their needs.

ABB’s organisation offers services that include installation and commissioning, technical training on the use and maintenance of
products, the supply of original spare parts, corrective and preventive maintenance, equipment diagnostics, modernisation of
systems with upgrades and retrofitting kits, consultancy services and personalised maintenance and service contracts.

All this is supported by one of the most extensive global sales and service networks.

Retrofitting kit

Through continuous research targeted at the needs of the customer, ABB SACE Service has developed innovative retrofitting
kits in order to simplify and speed up installation of a new circuit breaker, updating the customer’s investment with the latest
technology available and with very limited down times.

The retrofitting kit between Emax 2 and Emax is a retrofill solution: it is therefore possible to replace the drawout version of
Emax with an equivalent Emax 2 model without changing the switchboard busbars, by simply removing the cradle of Emax
replacing it with a cradle of Emax 2 which has been suitably modified with dedicated terminals.

18DC200422F001
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The Ranges

SACE Emax 2 power circuit breakers UL 1066 2/2
SACE Emax 2 switch disconnectors UL 1066 2/4
SACE Emax 2 power circuit breakers IEC 60947 2/6
SACE Emax 2 switch disconnectors IEC 60947 2/8

SACE Emax 2 power circuit breakers and switch disconnectors
for applications up to 1150V AC IEC 60947 2/10

SACE Emax 2 other versions 2/12
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SACE Emax 2 power circuit breakers UL 1066

Common data

Rated maximum voltage I\ 635

Rated \;oltage 600

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

Freque'r‘wcy [Hz] 50 - 60

Number of poles - 3 -4

Version R  Fixed (F) - Drawout (W)

18DC200424F001_UL

SACE Emax 2 for UL1066
Performance levels

Current

Neutrai‘pole current-carrying capééity for 4 pole CBs

Interrupting rating at 254V
rated maximum voltage

508 V
635V
Rated éhort time current H
Trip tirﬁes Break time with fault current < rated

short time current

Break time with fault current > rated
) short time current

Overalludimensions H H - Fixed
D - Fixed
W - Fixed 3p
W - Fixed 4p/4p full size
H - Draw out

D - Draw out

W - Draw out 3p

W - Draw out 4p/4p full size

Weights
9 Fixed 3p / 4p / 4p full size
Draw out 3p / 4p / 4p full size [lbs/Kg] 90.4/102.5 Ibs - 41/46.5 kg
SACE Emax 2 for UL1066 E1.2
Mechanical life with regular ordinary [A] i< 800
maintenance prescribed by the e T ———
manufacturer [RNo.cyalesx 1000120 0120 G20
) Frequency [chIeS/Hour]
Electrical life with regular ordinary 508 V [

maintenance prescribed by the

635V [
manufacturer

Frequency [Cycles/Hour] (30 {30 130
1) Version not yet available. Contact ABB.
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1SDC200425F001_UL.

18DC200426F001_UL

18DC200427F001_UL

E2.2

E4.2

E6.2

‘B-A ‘N-A ‘S-A

‘H-A

“V-A

‘S-A ‘H-A V-A ‘L-A

XA

‘H-A “V-A ‘L-A

XA

£800

:250

2500 12500 800 £800

£1600

4000 4000 4000

£4000

11600 1600 800

£ 1200

£400

£ 2000

5000 :5000 5000

£ 5000

2000 1200
‘ 11600

£1600

£800

3200 3200 :1600  :1600

12000 2000

£2500

£2000

£ 2000

£1200

2500 2500

£3200

60007 :6000Y i 6000

£6000"

1600

3200 3200

£2000

100 £100 100

£100

100

£100 100 £100 100

£100

©50-100 :50-100 :50-100

£50-100

42 50 65

‘85

100

‘65 ‘85 £100 125

£200

‘85 £100 £150

£200

42 150 65

‘85

100

‘65 ‘85 £100 125

£200

‘85 £100 £150

£200

42 50 65

‘85

‘85

‘65 ‘85 £100 100

£200

‘85 £100 100

£200

42 150 65

‘85

‘85

‘65 ‘85 £100 100

‘50

‘85 £100 100

£100

40 40 40

40

40

40 40 40 40

40

40 40 40

40

25 25 25

25

25

25 25 25 25

25

25 25 25

25

:14.61/371

:14.61/371

:14.61/371

£10.63/270

£10.63/270

£10.63/270

£10.87/276

©15.12/384

£30.00/762

$14.41/366

£20.08/510

34.96/888 - 39.92/1014

©16.73/425

£16.73/425

©16.73/425

$15.47/393

£15.47/393

$15.47/393

©12.48/317

£16.73/425

©31.61/803

£407/16.02

£21.69/551

36.57/929 - 42.09/1069

1 115/148 Ibs - 52/67 Kg

Up to 2500A: 161/208 Ibs - 73/92 kg
: 3200A: 201/256 Ibs - 91/116 kg

:314/360/406 Ibs
- 142/163/184 kg

up to 1600A: 128/150 Ibs - 58/68 Kg

2000A: 135/239Ibs - 61/108kg

Up to 2500A: 261/325 Ibs - 118/147 kg
3200A: 300/377 Ibs - 136/171 kg

486/554/620 Ibs
220/251/281 kg

E2.2

E4.2

E6.2

‘<1600 £ 1600
125 25

£2000
125

£ < 2500 £2500 £3200
120 120 120

£ 4000 £5000

£6000

:60 ‘60

:60

60 .60 .60

‘15 12

‘15 10

10

10 ‘8
{10 i

‘30 130

‘30

20 20 20
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SACE Emax 2 switch disconnectors UL 1066

Common data

Rated maximum voltage I\ 635
£600

Rated yoltage

Test voltage (1min. 50/60 Hz) kv] i 2.2

Freque'r‘wcy [Hz] 50 - 60

Number of poles i3-4

version  Fixed (F) - Drawout (W)

SACE Emax 2 for UL1066

Performance levels

Current

Neutrai‘pole current-carrying capacity for 4 pole CBs

Rated short time current [KA] (42

Overall dimensions H - Fixed [in/mm] 11.65 /296
D - Fixed [in/mm] i7.20/183
W - Fixed 3p 27 /210
W - Fixed 4p/4p full size .02 /280
H - Draw out [in/mm] :14.33/363.5
D - Draw out [in/mm] £11.06 / 281
W - Draw out 3p [in/mm] 110.94 /278
W - Draw out 4p/4p full size [in/mm] 113.70/ 348

1) Rated short-time current is equal to 42kA at 635V.

SACE Emax 2 for UL1066 E1.2

Mechanical life with regular ordinary [A] :800

maintenance prescribed by the T o

NANUTACTUN BT e e
Frequency

Electrical life with regular ordinary 508 V

maintenance prescribed by the 635 V

manufacturer et Aoy
Frequency [Cycles/Hour]

1) Version not yet available. Contact ABB.
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18DC200429F001_UL

1SDC200430F001_UL

E2.2

E4.2

E6.2

N-A

S-A

V-A

S-A

V-A

L-A

L-A

£1600

1800

1800

£2500

£2500

1800

£4000

£2000

£1600

1600

£1600

£5000

£3200

£3200

£2000

£2000

£2000

£ 2500

£6000"

£3200

100

100

100

100

£100

£100

100

£50-100

£50-100

“50

‘65

‘85

‘65

‘85

£100

{50

100

100

£14.61/371

©14.61/371

£14.61/371

£10.63/270

£10.63/270

£10.63/270

£10.87/276

©15.12/384

£30.00/762

£14.41/366

£20.08/510

%34.96/888 - 39.92/1014

©16.73/425

©16.73/425

©16.73/425

©15.47/393

£15.47/393

©15.47/393

©12.48/317

©16.73/425

©31.61/803

£407/16.02

£21.69/551

36.57/929 - 42.09/1069

E2.2

E4.2

E6.2

< 1600

1600

2000

< 2500

2500

3200

4000

5000

6000

125

‘25

25

:20

:20

:20

12

12

:60

‘60

:60

“60

60

:60

‘15

12

10

10

60

:60

‘15

10

10

‘30

30

‘30

20

20

)
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SACE Emax 2 power circuit breakers IEC 60947

Common data

Rated service voltage Ue I\ 690
Rated insulation voltage Ui V] 1000
Rated iumpulse withstand voltage U|mp [kV] 12
Freque'r‘wcy [Hz] 50 - 60
Number of poles R i8-4
Version - Fixed (F) - Drawout (W)
Isolation behaviour - [EC 60947-2
8
SACE Emax 2 for IEC 60947
Performance levels ‘c ‘N ‘L
Rated uninterrupted current lu @ 40°C 1630 1250 1630
""" £800 £630 £800
""" £1000 £800 1000
""" 11250 11000 11250
""" £1600 1250 :
i :
Neutrai‘pole current-carrying Capééity for 4-pole CBs [l  i1c 100 100 100
Rated ultimate short-circuit ©400-415 V 50 66 150
breaking capacity Icu 440 V 50 66 130
500-525 V 42 :50 100
690 V ‘42 “50 ‘45
Rated service short-circuit breakihé capacity Ics 100 100" 100
Rated short-time withstand E) 42 “50 15
current lew 3s) 24 36 -
Rated éhort-circuit making 400-415V 105 145 §330
capacity (peak value) Icm 440V 105 145 086
500-525 V/ ‘88 105 £220
690 V ‘88 105 132
Utilization category (according to IEC 60947-2) B B A
Breaking time i<lew [ms] 40 40 40 140
I>low ms 25 25 25 10
Dimensions " H - Fixed/Withdrawable mm] 1206/363.5 | 206/363.5  296/363.5  296/363.5
D - Fixed/Withdrawable ©183/271  :183/271  :183/271
W - Fixed 3p/4p/4p full size
W - Withdrawable 3p/4p/4p full size  [mm]
Weights (CB with trip unitand  Fixed 3p/4p
current sensor) Withdrawable 3p/4p/4p full size 5
including fixed part kg :38/43
1) Ics: 50KA for 400V...440V voltage; 2) Ics: 125kA for 400V...440V voltage; 3) E4.2H 3200A: 66kA lcw (3s)
SACE Emax 2 for IEC 60947 E1.2
Mechanical life with regular ordinary 1250 1600 1250 L
maintenance prescribed by the %) ) {20
manufacturer ; ; ;
Frequency :60 : 60 :60
Electrié‘al life with regular ordinaryw 440V 8 8 3
maintenance prescribed by the 690 V 6.5 6.5 1
manufacturer : : : ;
Frequency [Oper./Hour] :30 i 30 :30 :30

2/6 1 1SDC200039D0201 | ABB catalogue




1SDC200425F001_UL.

18DC200426F001_UL

E6.2

£4000

£ 5000

£6300

£50-100

£50-100

£100

£150

100

£150

£100

£130

100

100

100

100

100

100

100

100

145

‘187

145

‘187

£330

£220
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SACE Emax 2 switch disconnectors IEC 60947

Switch disconnectors, identified with the abbreviation “/MS”, are devices that satisfy the isolating specifications provided by
the IEC 60947-3 Standard. The switch disconnectors are derived from the corresponding automatic circuit breakers, and they
have the same dimensions and accessory options. This version differs from the automatic circuit breakers only because of the
absence of protection trip units.

Common data

Rated service voltage Ue

Rated insulation voltage Ui

Rated impulse withstand voltage Uimp

Frequency

Number of poles :
Version i Fixed (F) - Drawout (W)

Isolatidn behaviour |IEC 60947-3

18DC200428F001_UL

SACE Emax 2 for IEC 60947
Performance levels

Rated uninterrupted current lu @ 40°C

Rated short-time withstand 0 kAl 4250
current lcw 3s)
'I;-‘R.éted short-circuit making A00-4B Y T g e
capacity (peak value) lcm /77 0 40
500-525 V
GO0V T g s
Utilization category (according to [EC 60947-3) T iacea T iacesa
.I'D“i‘mensions H - Fixed / Withdrawable
D - Fixed / Withdrawable
W - Fixed 3p/4p/4p full size [mm] 010/ og0 T
W - Withdrawable 3p/4p/4p full size  [mm] 0787348 o

SACE Emax 2 for IEC 60947

Mechanical life with regular
ordinary maintenance prescribed
by the manufacturer

Electrical life with regular 440V

ordinary maintenance prescribed 690 V

by the manufacturer S
Frequency

[Oper./Houf]m
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The device, when in the open position, guarantees an isolating distance between the main contacts of the circuit breaker that is
sufficient to ensure that the installation downstream is not live.

Furthermore the switch disconnectors, if used with an external protection relay with maximum delay of 500ms, enable a
breaking capacity at a maximum rated operating voltage (Ue) equal to the value of rated short-time withstand current (Icw) for
one second.

3 3 2
2 ¢ a
E2.2
B/MS
1600
2000

42

88

‘88

88

‘88

| AC-23A

371/425

270/ 383

276/ 366 1384/510 ,

s17/407 1425/ 551 1803 /929 / 1069

E2.2 E4.2 E6.2

<1600 £ 1600 £2000 £ 2500 £ < 2500 :2500 £3200 £4000 £4000 £5000 £6300
$25 :25 :25 :20 20 :20 20 ‘15 12 12 12
:60 “60 60 :60 :60 :60 :60 :60 :60 :60 :60
‘15 12 10 ‘8 £10 ‘8 7 ‘5 :
‘15 10 ‘8 07 10 ‘8 7 ‘4 ‘4 i2 :
130 130 :30 130 20 20 20 20 10 10 10
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SACE Emax 2 power circuit breakers and switch disconnectors
for applications up to 1150V AC

ABB SACE offers a solution designed for electrical applications with voltages up to 1150V in alternating current. The 1150V AC
range, which maintains the same dimensions and accessories as the standard 690V AC range, is identified by the letters “/E”.
The switch disconnectors are not equipped with Ekip protection trip units.

By means of external protection relay with 500 ms maximum timing, the Icu breaking capacity is equal to the value of lcw (1s).

Common data

Rated service voltage Ue V] 1150

.}.:‘E'éted insulation voltage Ui~ I\ 1250

.I.:‘%'éted impulse withstand voltage U|mp [kV] 12

:l%:r:equency [Hz] 50 - 60

Number of poles 3-4

:\Xe::rsion Fixed (F) - Drawout (W)

Isolation behaviour |IEC 60947-2 and -3

SACE Emax 2 power circuit breaker for applications up to 1150V AC E1.2

Performance levels :N/E

Rated uninterrupted current 1u @ 40°C W e 30, 800, 1000, 1250, 1600

Neutral pole current-carrying capacity for 4-pole CBs w[';"/;)lu] 00

Rated ultimate short-circuit breaking 1000 V [kA] 0

capacity Icu 1150 v [KA] 5

Rated service short-circuit breaking capacity Ics '."['%Icu] 00

Rated short-time withstand current lcw (1s) [kA] ©)
(3s) [KA] 5

Rated short-circuit making 1000 V [kA] 3

capacity (peak value) lcm 1150 7 KA] 3

Utilization category (according to IEC 60947-2) ‘B

SACE Emax 2 switch disconnector for applications up to 1150V AC

Performance levels

Rated uninterrupted current lu @ 40°C

SACE Emax 2 power circuit breaker and switch disconnector for applications up to 1150V AC E1.2

Mechanical life with regular [lu] i< 1000

£1000 £ 1600
ordinary maintenance prescribped e : : :
by the ?/nanufacturer P [No. cycles x 1000] :20 :20 :20

Frequency [Oper./Hour] 60 :60 :60
Electrical life with regular ordinary 1150V [No. cycles x 1000] 1 1 1
maintenance prescribed by the =~ E : :
manufacturer Frequency [Oper./Hour] :30 :30 :30
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E4.2

E6.2
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H/E

X/E

: 800, 1000, 1250, 1600, 2000, 2500

: 3200, 4000
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100

100

:50 - 100

:30

‘50

165

:30

:30

.65

100

100

100

:30

:50

65

:30

:30

.65

:63

105

143

153

105

143

‘B

‘B

‘B

E2.2

E4.2

E6.2

H/E MS

H/E MS

X/E MS

: 800, 1000, 1250, 1600, 2000, 2500

3200, 4000

4000, 5000, 6300

100

100

“50 - 100

:30

‘50

‘65

:30

:30

‘65

:53

105

143

‘53

105

143

E2.2

E4.2

E6.2

< 2000 2000 2500

< 3200

3200

4000

4000 5000 6300

125 :25 :20

:20

120

‘15

12 12 12

160 160 60

“60

“60

“60

.60 .60 60

:30 130 130

:20

:20

:20

10 10 ‘10
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SACE Emax 2 other versions

Switch disconnectors for applications up to 1000V DC IEC 60947

ABB SACE extends its solutions to applications in direct current with a range of switch disconnectors for applications up to
1000V, which comply with the international IEC60947-3 standard.

For all applications in which integrated protection is requested in addition to isolation, ABB SACE offers SACE Emax power circuit
breakers with PR122/DC and PR123/DC. For further information, please refer to the technical catalogue “SACE Emax DC. Low
voltage air circuit breakers for direct current applications”.

Common data

Rated service voltage Ue V] 750 (3p)/ 1000 (4p)
Rated insulation voltage Ui~ M 1000
.I.'-‘E'éted impulse withstand voltage Uimnp')m [kV] 12
.Nuumber ofpoles 3-4
Vérsion ''''' Fixed (F) - Drawout (W)
|solation behaviour  IEC 60947-3
SACE Emax 2 DC for IEC 60947-3 E1.2
Performance levels :N/DC MS
Rated uninterrupted current lu @ 40°C ” ” 1800, 1250
Poles H 3 4 4
Rated service voltage Ue 750 : 1000
Rated insulation voltage Ui - 1000 -1000
Rated short-time withstand current low 20 20
Rated short-circuit making capaéity (peak value) Icm 20 20

20
Utilization category (according toﬂ IEC 60947-3) :
SACE Emax 2 DC for IEC 60947-3 E1.2
Mechanical life with regular ordinary [lu] :< 1000 1250
maintenance prescribed by the manufacturer - §20

“60

Electrical life with regular ordinary maintenance

prescribed by the manufacturer

Frequency [Oper./Hour]

Note: by means of external protection relay with 500 ms maximum timing, the breaking capacity Icu at the maximum rated use voltage is equal to the value of lcw (1s).

Other versions
Corrosive substances, vibrations, shocks or very low temperatures can be present in particular applications. In this regard,
SACE Emax 2 circuit breakers offer specific solutions developed precisely for:

- Aggressive environments, such as industrial processes for paper production, oil refining or water treatment, which are
subject to high levels of sulphur dioxide (SO2) and hydrogen sulphide (H2S) contamination.

- Antiseismic installations, for areas with seismic risk where industrial and civil activities take place and where the continuity
of critical processes must be guaranteed, even in the case of particular natural events.
For further detail, please contact ABB.
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Protection trip units

Introduction

The SACE Emax 2 Ekip protection trip units are the new benchmark for the
protection, measurement and control of low voltage electrical systems. The result
of ABB SACE’s experience and research, they make Emax 2 not only a circuit
breaker, but an actual Power Manager with all the functions necessary for optimal

management of the system without the need for external devices.

The protection units are divided into two families: Ekip for distribution protection and Ekip G for generator protection. The trip unit
range is available with three levels of performance, Dip, Touch and Hi-Touch, to satisfy simple to advanced applications. Exclusive
functions such as the Ekip Power Controller and Network Analyzer complete the range, enabling power management and analysis of

energy quality.

The complete, flexible Ekip protection trip unit offering, which can be adapted to the actual level of protection required, is shown

below:
Fields of Measurement and Measurement of Measurement and Network Power
applications Protection of Current Voltage, Power, Energy : Protection of Voltage, : Analyzer Control
Power, Energy
EKip Dip with Ekip Multimeter _ _ _ _
Ekip Touch Distribution . with Ekip Measuring with Ekip Measuring Pro~© — o
....... ....................... Wlth Ek|p POWer COntrO"Er
Ekip Hi-Touch . . . .
Ekip G Touch . . . - ) )
T s Generators with Ekip Power Controller
Ekip G Hi-Touch . . . .

:-:-----'

Ekip Power Controller function
monitors installation loads
and generators, permitting
the power consumed to be
limited and allowing savings
on electricity bills.

o -——-:_,I"II
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The trip units for power distribution, available in the LI, LSl and LSIG versions, are suited to all distribution systems. The
Ekip trip units are designed to protect a vast range of applications, such as use with transformers, motors and drives. Ekip Dip,
Ekip Touch or Ekip Hi-Touch can be selected, depending on the complexity of the system, the need to take voltage or energy
measurements or to include control systems in switchgear.

The Ekip G range of trip units enables the protection of generators without the use of external devices that require dedicated
relays and wiring. It was was created to respect the parameters and settings detailed in IEEE 242; [EEE Recommended
Practice for Protection and Coordination of Industrial and Power Systems and IEEE C37.102; IEEE Guide for AC Generator
Protection, and offers a safe control solution that is ready to use. Ekip G increases efficiency from the design stage to
installation, minimizing the time needed for realization and commissioning of the system, and ensuring high levels of accuracy
and reliability of all protection devices required for running generators in applications such as naval, GenSet or cogeneration.

Ekip Power Controller is the new function that controls the power absorbed, thereby increasing the efficiency of the system.
This ABB SACE patented function measures power and energy but also controls, loads and generators in order to optimize the
power consumed, without the use of complex external automation logic.

Thanks to the Network Analyzer function integrated into all Hi-Touch versions, the quality of energy in terms of harmonics,
micro-interruptions or voltage dips is monitored with no dedicated instrumentation required. The Network Analyzer function
is in agreement with IEEE 1159; Recommended Practice for Monitoring Electric Power Quality and |IEEE 1250; Guide for
Identifying and Improving Voltage Quality in Power Systems. It not only acts as an Event Indicator, but provides recordings
and statistics that allow effective preventive and corrective action to be implemented through accurate fault analysis, thereby
improving the system's efficiency.

BACE Tup G- Tuian L0

Ekip G enables the protection
of generators without the

use of external devices that
require dedicated relays and
wiring.

1SDC200442F001
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Protection trip units
Architecture

All SACE Emax 2 circuit breakers are equipped with protection trip units that are
interchangeable from the front with just a few, simple operations by the customer.
There is no need to dismantle the circuit breaker or access any internal or sensitive
parts.

This enables personalization of the functions available, even during commissioning or when the circuit breaker has already been

installed. In particular, SACE Ekip consists of:

— Protection trip unit, available with different interfaces and versions that range from basic to more complete; it contains a
latest generation microprocessor that performs all the functions of protection and control.

— Ekip Measuring Module, connected internally to Emax 2, performs voltage, power and energy measurements with high
accuracy without requiring any external connection or voltage transformer. The Ekip Measuring Pro version also performs
all protection functions based on voltage and power without the need for external units, thereby simplifying design and
construction of the system.

— Interchangeable rating plug enables all protection thresholds to be adjusted according to the rated current, increasing
flexibility for the customer. It is useful in installations that are prepared for future development or in cases in which the power
supplied may be limited temporarily.

— Main board is the mechanical housing of the trip unit, which includes a micro-controller for measuring currents and the
self-protection functions. The separation of main board and protection trip unit ensures excellent reliability and immunity to
conducted and radiated emissions. Integrated new generation Rogowski sensors, which are sensitive to the true r.m.s. value
of the current, guarantee high accuracy of both measurements and protection.

SACE Ekip Touch LSIG

i

1SDC200444F001
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All protection trip units of the SACE Emax 2 family are self-powered by current

that flows through the circuit breaker. They guarantee excellent reliability due to a
system of self-controlled internal connections. The setting, testing and downloading
of reports can be carried out directly from a Smartphone, Tablet or PC.

Easily installed cartridge type modules enable the units to be integrated into the most complex systems. Additional functions

can be created, such as:

— Synchrocheck, checks the synchronization between two busbar systems before enabling circuit breaker closing;

— Communication with all supervision systems is available in the Modbus, Profibus and DeviceNet protocols as well as the
modern Modbus TCP, Profinet and EtherNet/IP protocols;

— Integration into Smart Grids according to the IEC61850 standard (used to communicate with high and medium voltage
substation automation systems), without the need for an external converter;

— Multi-voltage supply module, which enables the protection trip unit and modules present to be supplied with any auxiliary
voltage available in direct or alternating current;

— Programmable logic management with Ekip Signalling modules that make a high number of electrical input and output
contacts available;

— Logical interlocks between circuit breakers, which can be made with the Ekip Link proprietary communication protocol,
avoiding complex wiring because of the transmission of all signals via bus.

1SDC200445F001
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Protection trip units for power distribution
Ekip Dip

Characteristics

Ekip Dip is the new protection trip unit of the SACE Emax 2 family for all
applications in which high accuracy and reliable protection against overcurrent are
required. Ekip Dip offers a complete set of standard protection functions. Dedicated
LEDs allow the fault that caused tripping to be determined.

The unit is available in the following versions:

- Ekip Dip LI
- Ekip Dip LSI
- Ekip Dip LSIG
1
2
4
off 0.1 0.2 03
O mm mm mEw
L] - -
04 06 08 1
3 -
0.02 0.05 0.07
"miﬁ.=1l‘| - I‘I.I III' LLLL
12 13 14 15 S
t4
i m
L 6
[T -
0.1 o2
- -
g
2
Key: 4. Dip switches for setting the network frequency
1. Power-on LED for signalling correct operation and neutral protection device
(watchdog) 5. Pushbutton for test and for indicating the cause
2. LEDs for alarm signalling of L, S, | and G of tripping
protection functions and diagnostics 6. Test and programming connector

3. Dip switches for setting the protection functions
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Protection functions
Ekip Dip offers overcurrent protection functions and, in the event of tripping, controls the opening of the circuit breaker,
preventing it from closing again unless it has been reset by the operator (lockout device — code ANSI 86).

Overload (L - ANSI 49): with inverse long-time delay trip of the type t = k/I? available with 25 current
thresholds and 8 curves, it provides effective protection of all systems. A pre-alarm warning is also
available on reaching 90% of the threshold set.

Time-delayed overcurrent (S - ANSI 51 & 50TD): with constant tripping time (t = k), or with constant
specific let-through energy (t = k/1?), it provides 15 current thresholds and 8 curves, for fine adjustment.
The function can be excluded by setting the dip switch combination to “OFF”.

Thermal memory: for L and S protection functions, this is used to protect components, such as
transformers, from overheating following an overload. The function, which can be enabled by the Ekip
Connect software, adjusts the protection tripping time according to the length of time that has elapsed
since the first overload, taking into account the amount of heat generated.

Instantaneous overcurrent (I - ANSI 50): with tripping curve without intentional delay, it offers 15
tripping thresholds and can be excluded by setting the dip switch combination to “OFF”.

Ground fault (G - ANSI 51N & 50NTD): with tripping time independent of current (t = k) or constant
specific let-through energy (t = k/I?). The function can be excluded by setting the dip switch combination
to “OFF”.

Neutral protection: available at 50%, 100% or 200% of the phase currents, or disabled,
it is applied to the overcurrent protections L, S and I.
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Protection trip units for power distribution
Ekip Dip

Measurements

The Ekip Dip unit measures phase and neutral current with great accuracy: 1% including the current transformers in the 0.2 ...

1.2 In range (class 1 in accordance with IEC 61557-12). Using the current sensors in the circuit breaker and without the need to

install an external measuring system, it is possible to view the measurements from the display on the front of the Ekip Multimeter

and Ekip Control Panel.

Ekip Dip also records the characteristics of the circuit breaker, to enable a rapid analysis during troubleshooting or maintenance:

— Maximum and average current values per phase;

— Date, time, fault current per phase and type of protection tripped over the last 30 trips;

— Date, time and type of operation of the last 200 events (for example: opening/closing of the circuit breaker, pre-alarms, editing
settings);

— Number of mechanical and electric operations of the circuit breaker;

— Total operating time;

— Contact wear (endurance);

— Date and time of the last maintenance carried out, in addition to the estimate of the next maintenance required;

— Circuit-breaker identifying data: type, serial number, firmware version, name of the device as assigned by the user.

The values can be displayed on the front of the Ekip Multimeter or Ekip Control Panel or by Ekip Connect software on a
Smartphone, Tablet or PC by using the communication units Ekip T&P or Ekip Bluetooth.

Watchdog

All the protection trip units of the SACE Emax 2 family ensure high reliability owing to an electronic circuit that periodically controls
the continuity of the internal connections, such as trip coil, rating plug and each current sensor (Ansi 74). In the event of a
malfunction, the LEDs indicate the corresponding alarm to enable the fault to be identified rapidly. Furthermore, Ekip Dip detects
and indicates that the circuit breaker has been opened because one of the protection functions has been tripped (Ansi BF code).

In order to preserve the correct operation of the unit, Ekip Dip is also provided with self-protection against abnormal temperature
(OT) inside the protection trip unit. The user can set it to open the circuit breaker or to merely indicate an alarm.

User interface

Ekip offers a great variety of thresholds and trip times, the protections can be set by dip-switches. Up to 5 LEDs are also
available (depending on the version) to indicate correct operation or alarms. The interface always enables the status of the
installation to be identified clearly and quickly:

— correct operation (green LED)

— overcurrent pre-alarms or alarms

— presence of self-control functions alarms

— maintenance interval expired

— indication of tripped protection after a fault

The protection tripped indication is activated by pressing the iTest key, and operates without the need of an external power
supply because a battery is installed inside the unit.

Communication

The Ekip Bluetooth wireless communication unit enables the operator to interact with the protection trip unit by computer,
Smartphone or Tablet. In fact, the free Ekip Connect software for Smartphones, Tablets and PC, enables measurements and
fault data to be read along with alarm status and information from the circuit breaker to be displayed. It is also possible to set
parameters such as date, time and thermal memory and for records to be reset.
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Test function

The test port on the front of the protection trip unit can be used to run circuit breaker tests by connecting one of the following

devices:

— Ekip TT to run the trip test, the LEDs test and check absence of alarms detected by the watchdog function;

— Ekip T&P to permit not only the trip test and LEDs test but also to run the test of the individual protection functions and save
the relative report;

— ITest key that is pressed to run the battery test when the circuit breaker is disconnected.

Supply

The Ekip Dip protection trip unit does not require an external supply for the protection functions or for the alarm indication
functions because it is self-supplied by the current sensors installed on the circuit breaker. A three-phase 100A current suffices
to activate the LED indications.

The Ekip Supply module enables an auxiliary supply to be easily connected and is able to receive both a direct current supply
(24-48VDC or 110-240VDC) and an alternating current (110-240VAC) to activate additional functions such as:

— G protection at values below 100A or below 0.2 In;

— connecting to external devices such as Ekip Multimeter and Ekip Control Panel;

— recording the number of operations.

The Ekip Dip protection trip unit also has a battery that enables the indication of the cause of the fault to be viewed for an unlimited
time after tripping. In addition to that, the battery enables date and time to be maintained and updated, thus ensuring the chronology
of the events. On the other hand, when the unit is switched off, the battery test can be run by simply pressing the iTest key.

Supply Ekip Supply
Nominal voltage i24-48V DC £110-240V AC/DC

Voltage range . 21,:5 N 53V‘,DC

Inrush current {~10 Afor 5 ms {~10 A for 5 ms

Whenever cartridge modules are not used in the terminal box area, the trip unit can be supplied by means of a galvanically
isolated 24V DC auxiliary voltage.
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Protection trip units for power distribution
Ekip Touch

Characteristics

Ekip Touch is the new protection trip unit for SACE Emax 2 that provides a
complete series of protections and high accuracy measurements of all electric
parameters and can be integrated perfectly with the most common automation and
supervision systems.

The simple and intuitive touch screen interface enables the operator to access

all the information and settings rapidly and easily by minimizing installation and
commissioning time.

The unit is available in the versions:
- Ekip Touch LI

- Ekip Touch LSI

- Ekip Touch LSIG

SACE Ekip Touch LSIG

1SDC200466F001

Key: 4. Alarm LED

1. Wide high-resolution color touch screen display 5. Home pushbutton to return to home page

2. Power-on LED to indicate correct operation 6. Pushbutton for test and indicating cause of trip
(watchdog) 7. Test and programming connector

3. Pre-alarm LED
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Protection functions
Ekip Touch enables all the protection functions to be set with a few simple steps directly from the wide touchscreen display. If

the circuit breaker is tripped it must be reset manually or electrically by the operator (lockout relay — code ANSI 86).

Overload (L - ANSI 49): available with three different types of trip curve:
Very Inverse 1. t = k/I> with inverse long time;

Standard Inverse

2. IDMT in accordance with IEC 60255-3 for coordination with medium voltage protections, that are
available according to the Standard Inverse (Sl), Very Inverse (VI) and Extremely Inverse (El) curves;
3. with t = k/I* curve for better coordination with upstream circuit breakers or with fuses.

The thresholds can be fine tuned (for example 1A for circuit breaker E1.2 1000A) and the timings to the
second can be set directly from the display. The settable pre-alarm indicates the set threshold is reached
before the protection is tripped. The protection can be disabled by rating plug L=off.

Time-delayed overcurrent (S - ANSI 51 & 50TD): with constant trip time (t = k), or constant specific let-
through energy (t = k/I?).

Thermal memory: for protections L and S it is used to protect the components, such as transformers,
against overheating following overloads. The protection adjusts the trip time of the protection according
to how much time has elapsed after the first overload, taking account of the overheating caused.

hot curve

Instantaneous overcurrent (I - ANSI 50): with trip curve without intentional delay.

Closing on short-circuit (MCR): the protection uses the same algorithm of the protection |, limiting
operation to a settable time window from the closing of the circuit breaker. The protection can be
disabled, also alternatively to protection |. The function is active with an auxiliary supply.

Ground fault (G - ANSI 51N & 50NTD): with trip time independent of the current (t = k) or with constant
specific let-through energy (t = k/I?). A pre-alarm indication is also available when 90% of the threshold is
reached to activate corrective measures before the protection is tripped. The function also enables the
trip to be excluded so that only the alarm is indicated, for use in installations where continuity of service is
an essential requirement.

Instantaneous ground fault (G - ANSI 50N): with trip curve without intentional delay.
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Protection trip units for power distribution
Ekip Touch

Ground fault on toroid (G ext - ANSI 51G & 50GTD): with trip time independent of the current (t = k) or
with constant specific let-through energy (t = k/I?). Pre-alarm that 90% threshold has been reached permit
the fault to be reported to supervision systems without interruption of continuity. The protection uses the
external toroid installed, for example, on the star centre of the transformer, and is an alternative to the G
and Rc functions. The function is active with an auxiliary supply.

Neutral protection: available at 50%, 100%, 150% or 200% of the phase currents, or disabled, it is
applied to the overcurrent protections L, S and |.

s
I
_’I
—
(ta sy ) Start-up function: enables protections S, | and G to operate with higher trip thresholds during the
state start-up starting phase, avoiding untimely trips due to high inrush currents of certain loads (motors, transformers,
lamps). The starting phase lasts 100 ms to 30 s and is recognized automatically by the trip unit:
— at the closing of the circuit breaker with a self-supplied trip unit;
— when the peak value of the maximum current exceeds the set threshold (0.1...10 x In) with an externally
e | supplied trip unit; a new start-up is possible after the current falls below the threshold.

; ™ Current imbalance (IU — ANSI 46): with constant trip time (t = k), protects from an imbalance between
the currents of the single phases protected by the circuit breaker.

Zone selectivity for S and G protection (ANSI 68): can be used to minimize circuit breaker trip times
closest to the fault. The protection is provided by connecting all the zone selectivity outputs of the

trip units belonging to the same zone and feeding this signal to the trip unit input that is immediately
upstream. Each circuit breaker that detects a fault reports it to the circuit breaker upstream; the circuit
breaker that detects the fault but does not receive any communication from those downstream opens
without waiting for the set delay to elapse. It is possible to enable zone selectivity if the fixed-time curve
has been selected and the auxiliary supply is present.

Current thresholds: this function enables the realization of four independent thresholds to be indicated in
order to enable corrective action implementation before the overload L protection trips the circuit breaker.
For example, by disconnecting loads located downstream of the circuit breaker that are controlled by Ekip Signalling.

Power Controller: Power controller function (optional) with Ekip Measuring module.

t Second protection against instantaneous overcurrent (2l): the function is supplied as standard on all Ekip
‘ Touch and Hi-Touch versions. It is an instantaneous protection that permits opening of the circuit breaker
14 faster than the standard | protection. It is independant from ANSI 50, with predetermined thresholds and is a
temporarily activation. It can be activated for different uses in three ways:
— locally, directly on the input on the Ekip display unit
1] - remotely, via any Ekip Com module connected to the circuit breaker

— remotely, via a switch wired through an Ekip Signalling module.
When active, the Ekip display unit will show a confirmation of the activation and a red LED alarm will flash
on the diagnosis bar.
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Protection functions with Ekip Measuring Pro
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The Ekip Touch protection functions can be further increased by using the Ekip Measuring Pro measuring
and protection module. With this module, all the protection functions linked to voltage, frequency and
power can be enabled, thus making Ekip Touch a multifunction unit that can measure, control and protect
even the most complex installation.

A different operating mode can be chosen for each protection function:

1. Active: protection enabled by opening of the circuit breaker when the threshold is reached;

2. Only alarm: protection active, with only alarm indication when the threshold is reached;

3. Deactivated: protection disabled.

Furthermore, when the voltage and frequency protections are activated, they indicate an alarm status
even when the circuit breaker is open so that a fault can be identified before the circuit breaker closes.

Undervoltage (UV - ANSI 27): with constant trip time (t = k), function is tripped when phase voltage falls
below set threshold.

Overvoltage (OV - ANSI 59): with constant trip time (t = k), function is tripped when phase voltage
exceeds the set threshold.

Underfrequency (UF - ANSI 81L): with constant trip time (t = k), function is tripped when network
frequency falls below set threshold.

Overfrequency (OF - ANSI 81H): ): with constant trip time (t = k), function is tripped when network
frequency exceeds the set threshold.
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Protection trip units for power distribution
Ekip Touch

Voltage imbalance (VU - ANSI 47): with constant trip time (t = k), protects against an imbalance
between the voltages of the individual phases that are protected by the circuit breaker.

Residual current (Rc — ANSI 64 & 50NDT): with constant temperature (t=k) protects against indirect
contacts and is integrated into Ekip Touch by a dedicated residual current rating plug and external toroid.
The protection is an alternative to the functions G and Gext.

Reverse active power (RP - ANSI 32R): with constant trip time (t = k), function is tripped when total
active power — in the opposite direction of the current - exceeds the set threshold.

In addition to the protection functions, the following indication and control functions are available to

warn the user that a given condition has been reached. The active indications are always shown on the
display and are also available by communication on the system bus (with Ekip Com modules) or electrical
indication (with Ekip Signalling modules).

Synchrocheck (SC - ANSI 25): the synchronism control function compares the voltages in the module,
the frequency and phase of the two circuits to which the circuit breaker is connected. Ekip Touch
indicates that conditions have been reached that enable the two lines to be made parallel. The function is
available with two work modes:
— In systems with both busbars supplied, where synchronism is determined by:
1. voltage of the two half-busbars above the Ulive threshold for the set time
. difference of the module of the two voltages below the threshold AU
. difference of the frequency of the two voltages below the threshold af
. difference of the phase of the two voltages below the threshold A®
. desirable time for synchronism condition tsyn
6. circuit breaker open
— In systems with an out-of-service line (dead busbar), where the synchronism condition is determined by
the concurrence of the following conditions for the tref set time:
1. voltage of the active half-busbar above threshold Ulive
2. voltage of the dead half-busbar below threshold Udead
3. circuit breaker open

o~ WN

In both cases, synchronism consent is withdrawn when one of the above conditions is missing and it has not

been less than 200ms from the change of the circuit breaker condition (when the relationship has been set).

The indication of reached synchronism is available directly as an electrical indication via a contact that is always
V1 supplied with the module. The function can be activated simply by connecting the Ekip Synchrocheck module to

any Ekip Touch provided with an Ekip Measuring Pro module.

Cyclical direction of the phases (ANSI 47): indicates an alarm through inversion of the phases sequence.

V3 V2 Power factor (ANSI 78): available with a three-phase threshold, warns when the system operates with a
power factor that is less than the set power factor.

3/14 11SDC200039D0201 | ABB catalogue



Measurements
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Measurements and meters

All versions of the Ekip Touch unit measure the RMS value of the currents of

the three phases (L1, L2, L3) and of neutral (Ne) with 1% accuracy in the 0.2 to
1.2 In range (class 1 in accordance with IEC 61557-12). The complete range of
measurement is from 0.03 to 16x In, where In is the value of the rating plug.

The display shows the current of the most loaded phase both in numeric and
analogue format on an ammeter with a 0-125% In scale for rapid identification of
the load of the circuit breaker.

Alternatively, bar graphs that show the currents of the three phases and of neutral
on a 0-125% In scale in addition to the numeric value of the most loaded phase
can be selected as the default page. The bar graphs are yellow in the event of a
pre-alarm and red in the event of an overload to enable an irregular condition to be
identified immediately.

Where applicable, the measurement of the ground fault current is shown on a
dedicated page. The ammeter can operate both in self-supplied mode and with
auxiliary voltage. In the latter case, the display always has back lighting and the
ammeter is also active at currents below 100A.

Adding the Ekip Measuring or Ekip Measuring Pro module to Ekip Touch enables
Ekip Touch to be used as a multimeter to measure the values of:

— Voltage: phase-phase, phase-neutral (accuracy 0.5%);

— Power: active, reactive, apparent (accuracy 2%);

— Energy: active, reactive, apparent (accuracy 2%);

— Frequency (accuracy 0.2%);

— Power factor by phase and total;

— Peak factor.

Maximum values and values register

The Ekip Touch unit is able to supply the measurement trend of certain parameters
over a settable period of time such as: average power, maximum power,

maximum and minimum current, maximum and minimum voltage. The values of
the last 24 time intervals are recorded in the unit with a relative timestamp and

can be consulted directly from the display or remotely using one of the available
communication protocols. The communication can also be used to synchronize the
recording time interval.

Data logger

Ekip Touch is always supplied with the exclusive Data Logger (register) function that
stores with high sampling frequency the instantaneous values of all the measurements
in two memory buffer registers. The data can be easily downloaded by the Ekip
Connect unit and transferred to any personal computer. This enables the current and
voltage waveforms to be analyzed for rapid fault analysis. The function continuously
stores and stops recording, with a selectable delay, whenever the event set by the
user occurs (e.g. trip or alarm). In this manner, it is possible to analyze the complete
evolution of the fault: from the start to its complete elimination.
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Protection trip units for power distribution
Ekip Touch

Information on trip and opening data

If a trip occurs, Ekip Touch stores all the information that is required for rapid
identification and elimination of the causes:

— Protection tripped

— Opening data (current, voltage or frequency)

— Time-stamping (data, time and consecutive opening number)

If the iTest key is pressed, the trip unit displays all these data directly on the display.
No auxiliary supply is required. The information is also available to the user with the
circuit breaker open or without current flow, due to the battery installed inside the unit.

Maintenance indicators

A complete set of information about the circuit breaker and its operation is available

for effective fault analysis and preventive scheduling of maintenance. All the

information can be seen from the display or from a PC using a communication unit.

In particular:

— Date, time, fault current by phase and type of protection tripped over the last 30
trips;

— Date, time and type of operation of the last 200 events (example: opening/closing
of the circuit breaker, pre-alarms, editing of settings, ect.);

— Number of operations of the circuit breaker: divided into mechanical operations
(no current), electrical operations (with current) and protection function (trip);

— Contact wear (enduarnce) estimated in function of the number and type of
openings;

— Total operating time of the circuit breaker with circulating current;

— Date and time of the last maintenance session, scheduling of the next
maintenance session;

— Circuit-breaker identifying data: type, serial number, firmware version, device
name assigned by the user.

18DC200471F001

All the information can be viewed directly from the display and from a Smartphone,
Tablet (with Ekip Bluetooth) or PC using the front port of the trip unit or the system
communication.
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Watchdog

All of the trip units in the SACE Emax 2 family ensure high reliability because of an electronic circuit that periodically controls
continuity of the internal connections, such as trip coil, rating plug and each current sensor (Ansi 74). In the event of an alarm,
a message is shown on the display, and if it is set during the installation phase, the trip unit can command the opening of

the circuit breaker. If a protection function intervenes, Ekip Touch always checks that the circuit breaker has been opened by
auxiliary contacts that indicate the position of the main contacts. Otherwise, Ekip Touch indicates an alarm (ANSI BF code -
Breaker Failure) to be used to command the opening of the circuit breaker located upstream.

Ekip also contains self-protection that preserves the correct operation of the unit against abnormal temperatures (OT) inside
the protection trip unit. The user disposes of the following indications or controls:

— “Warning” LED for temperature below -4°F/-20°C or above 158°F/70°C, at which the trip unit operates correctly with the
display switched off

— “Alarm” LED for temperature outside the operating range, at which the trip unit commands the opening of the circuit breaker
(if set during the configuration phase).

User interface

All Ekip Touch operations are simple and intuitive due to the wide graphic color
touchscreen display. For example, all the main information is listed on one page

: (settable by default), thus enabling the state of the installation to be identified rapidly:
2138.7A 2.1 MWAR maximum current, maximum voltage, active, reactive, apparent power and energy.
676.9V 486 3KVAR a9 In addition, the use of Ekip Touch is further simplified by the possibility of scrolling
through the menu and reading the alarms in one of the languages that can be set
directly from the display: Italian, English, German, French, Spanish, Portuguese,
Chinese, Russian, Turkish and Thai.
The home pushbutton enables you to return, at any moment, to the main page and
the iTest key enables the information to be viewed after a circuit breaker trip or test.

- B

0.966 2.2 MWAR

18DC200472F001

As in the previous generation of trip units, a password system is used to manage
“Read” or “Edit” modes. The default password, 00001, can be edited by the user.
The protection parameters (curve and trip thresholds) are settable in “Edit” mode
whereas it is always possible to consult the information in “Read” mode.

On the front of the trip unit there are also two LEDs: a pre-alarm LED (square yellow
LED) and an alarm LED (red triangular LED); a message on the display always
accompanies the flashing of the LEDs for clear identification of the type of event.
2138.7A The list of all the alarms active at that moment can be viewed by simply touching
I II - the display on the white strip in the bottom left of the alarms zone.
676.9V

Ekip Touch is also supplied with a front port that permits a temporary connection to
devices for test, supply or communication (for example Ekip T&P).

18DC200473F001
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Protection trip units for power distribution
Ekip Touch

Communication

Communication modules that can be installed inside the circuit breaker enable Ekip Touch to be integrated into the most
modern supervision systems with protocols:

- IEC 61850

— Modbus TCP

— Modbus RS-485

— Profibus

— Profinet

— DeviceNet

— EtherNet/IP

The integration into communication systems enables measurements, statuses and alarms to be programmed and viewed by
remote functions. If the circuit breaker has to be opened and closed remotely, the Ekip Com Actuator module can be installed
in the circuit breaker front, in the right-hand accessories chamber.

For each circuit breaker, several communication modules with different protocols can be used simultaneously; for example, this
enables the circuit breaker to be connected to the Ekip link system to obtain local supervision from the front of the switchgear
and to simultaneously integrate it into a communication network. In addition, for applications requiring very high reliability, up
to two modules of the same protocol can be inserted by use of the redundant version that enables two different addresses to
communicate on the same bus.

Test function

For testing the circuit breaker, it is possible to use the test port and the iTest key positioned on the front of the protection trip

unit. The available functions are:

— trip test, test of the display and of the LEDs and check of absence of alarms detected by the watchdog function using Ekip
TT (always supplied with Ekip Touch);

— test of the single protection functions and saving of the report, in addition to the trip test and test of the display, using Ekip
T&P;

— test of the battery with the circuit breaker switched off by pressing the iTest key.

3/18 11SDC200039D0201 | ABB catalogue



Supply

The Ekip Touch protection trip unit is self-supplied by the current sensors and does not require an external supply for the
basic protection functions or for the alarm indication functions. All protection settings are stored in a non-volatile memory that
maintains the information, even without a power supply. To activate the indication functions the ammeter and the display, a 100A
three-phase current suffices.

An auxiliary supply can easily be connected. The Ekip Supply module can be connected to supplies of both direct current and
alternating current to activate additional functions such as:

— using the unit with circuit breaker open;

using additional modules such as Ekip Signalling and Ekip Com;

— connection to external devices such as Ekip Multimeter and Ekip Control Panel;

recording the number of operations;

G protection with values below 100A or below 0.2 In;

— zone selectivity;

— Gext and MCR protection functions.

Supply %Ekip Supply

Nominal voltage i24-48V DC {110-240V AC/DC

Voltage range 21553vDC -105-265V ACDC
Rated power (ihéfuding modﬁiés) """ oW max. Ty OW max """"""""""""""""""""""""""""""""""""""""""""""""""""""
Inrush current T 10Afors5ms 10Afor5ms

The Ekip Supply module allows the cartridge modules to be used in the terminal box area. Otherwise, the trip unit can be
supplied by means of a galvanically isolated 24 VDC auxiliary voltage.

The Ekip Measuring Pro module can supply the Ekip Touch trip unit with line voltage above 85V. In addition, if the module is
installed with voltage pick-ups on the supply side, the trip unit can be used even if the circuit breaker is open.

The Ekip Touch protection trip unit is also supplied with a battery that enables the cause of the fault to be indicated after a trip,
without a time limit. In addition, the battery enables date and time to be updated, thus ensuring the chronology of the events.
When Ekip Touch is operating, it uses an internal control circuit to indicate automatically that the battery is flat. On the other
hand, when the unit is switched off the battery test can be run by simply pressing the iTest key.
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Protection trip units for power distribution
Ekip Hi-Touch

Characteristics

The Ekip Hi-Touch of SACE Emax 2 is a high-performance multifunction unit that is
extraordinarily versatile and can be used in even the most complex installations. Ekip
Hi-Touch, in fact, features exclusive functions such as: directional protection, restricted
ground fault and dual setting of the protections. In addition, Ekip Hi-Touch is supplied
with the exclusive Network Analyzer function that can monitor the quality of the power
absorbed by the installation in accordance with IEEE 1159 and IEEE 1250.

Ekip Hi-Touch boasts all the features of Ekip Touch; as standard, it features the measuring and protection module Ekip
Measuring Pro and can also be fitted, like Ekip Touch, with the additional features provided by the internal modules and by the
external accessories.

The front interface of the unit, which is common to Ekip Touch, is extremely simple to use because of the touchscreen color
display; it is able to show measurements, bar graphs and sine curves of the different electrical values.

The unit is available in the versions:
- Ekip Hi-Touch LSI
- Ekip Hi-Touch LSIG

2
SACE Ekip Hi-Touch LSIG Measuring Pro
3
4
5
1
6
7
- 8
2
Key: 5. Home pushbutton to return to home page
1. Wide high-resolution color touch screen display 6. Pushbutton for test and for indicating cause of
2. Power-on LED indicating correct operation the trip
3. Pre-alarm LED 7. Test and programming connector
4. Alarm LED 8. Ekip Measuring Pro module, with relative LED

power on
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The Ekip Hi-Touch trip unit shares the following protection functions with Ekip Touch:
— Overload (L — ANSI 49);

— Time-delayed overcurrent (S — ANSI 51 & 50TD);

— Thermal memory;

— Instantaneous overcurrent (I — ANSI 50);

— Closing on short-circuit (MCR);

— Ground fault (G - ANSI 51N & 50NTD);

— Instantaneous ground fault (G - ANSI 50N);

— Ground fault on toroid (G ext — ANSI 51G & 50GTD)
— Neutral protection;

— Start-up function;

— Zone selectivity for functions S and G (ANSI 68);

— Current imbalance (IU — ANSI 46);

— Undervoltage (UV — ANSI 27);

— Overvoltage (OV — ANSI 59);

— Underfrequency (UF — ANSI 81L);

— Overfrequency (OF — ANSI 81H);

— Voltage imbalance (VU - ANSI 47);

— Residual current (Rc — ANSI 64 & 50NTD);

— Reverse active power (RP — ANSI 32R);

— Synchrocheck (SC - ANSI 25, optional);

— Cyclical direction of the phases (ANSI 47);

— Power factor (ANSI 78);

— Current thresholds;

— Power Controller function (optional);

— Second protection against instantaneous overcurrent (21).

The following protections are also available:

Second time-delayed overcurrent protection (S2 — ANSI 50TD): in addition to the standard protection
S, a second (excludible) time-constant protection is available that enables two independent thresholds to
be set in order to ensure precise selectivity, especially in highly critical conditions.

Second protection against ground fault (ANSI 50GTD/51G & 64REF): whereas with Ekip Touch the
user has to choose between implementation of the protection G by internal current sensors (calculating
the vector sum of the currents) or G ext external toroids (direct measurement of the ground fault current),
Ekip Hi-Touch offers the exclusive feature of simultaneous management of both configurations by two
independent ground fault protection curves. Owing to this characteristic, the trip unit is able to distinguish
a non-restricted ground fault and then activate the opening of Emax 2, from a restricted ground fault, and
to thus command the opening of the medium voltage circuit breaker.

Another possible configuration is with the residual current protection replacing the Gext protection, while the
G protection remains active. The residual current protection is activated in the presence of the residual current
rating-plug and of the toroid.
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Protection trip units for power distribution
Ekip Hi-Touch

Directional overcurrent (D — ANSI 67): the protection is able to recognize the direction of the current
during the fault period and thus detect if the fault is upstream or downstream of the circuit breaker. The
protection, with fixed time trip curve (t=k), intervenes with two different time delays (t7bw and t7fw),
according to the current direction. In ring distribution systems, this enables the distribution portion to be
identified in which the fault occurred and to disconnect it while maintaining the operation of the rest of the
installation.

Zone selectivity for protection D (ANSI 68): enables the possibility to connect circuit breakers among
them, that in case of fault rapidly isolate the fault area, disconnecting the installation only at the level
nearest to the fault, maintaining the operation of the rest of the installation. The function is particularly
useful in ring and grid installations where, in addition to the zone, it is also essential to define the

flow direction of the power that supplies the fault. It is possible to enable directional zone selectivity

alternatively to the zone selectivity of the protections S and G, and in the presence of an auxiliary supply.

Start-up function for protection D: enables higher trip thresholds to be set at the outgoing point, as
available for protections S, | and G.

Second protection against undervoltage and overvoltage (UV2 and OV2 - ANSI 27 and 59): enables
two minimum and maximum voltage thresholds to be set with different delays in order to be able to
discriminate, for example, between voltage dip transients due to the start-up of a motor and an actual fault.

Second protection against underfrequency and overfrequency (UF2 and OF2 - ANSI 81L and 87H):
enables two minimum and maximum frequency thresholds to be set simultaneously. For example, only an
alarm can be set to be tripped when the first threshold is reached, and the circuit breaker can be set to
be opened when the second threshold is reached.

Dual setting of protections: Ekip Hi-Touch can store a set of alternative parameters for all protections.
This second series (set B) can replace, if necessary, the default series (set A) by an external control.

The control can be given when the network configuration is edited, for example when an emergency
source is activated in the system, changing the load capacity and the short-circuit levels. Another typical
application is protecting the operator opposite the switchgear against the electric arc. In this case,
protection delays are minimized to safeguard the operator (Set A), whereas in the absence of an operator
the protections are set to ensure selectivity with the circuit breakers downstream (Set B). It is possible to
activate series B by:

— Digital input available with an Ekip Signalling module;

— Communication network, by means of one of the Ekip Com communication modules;
— Directly from the Ekip Hi-Touch display;

— By a settable internal time, after the circuit breaker has closed.
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The Ekip Hi-Touch trip unit offers a complete series of measurements, common to Ekip Touch:
— Measurements and counters: currents, voltage, power, energy;

— Maximum values and value log;

— Data logger;

— Information on the trip and opening data;

— Maintenance indicators.

Ekip Hi-Touch integrates the exclusive Network Analyzer function, which analyzes the quality of energy consumed by the
installation, in accordance with the provisions of international standards EN50160, IEC 61000-4-30, IEEE 1159 and IEEE 1250,
in terms of harmonic content, average value and long or short term changes in voltage. Changes in the quality of energy can
cause malfunctions in the switchgear and a reduction in their lifespan, as well as increasing losses and reducing the energy
efficiency of the installation.

It is therefore increasingly important to assess the quality of the energy and the economic impact it has on the productive
process, so that the appropriate preventive and corrective actions can be taken. With Ekip Hi-Touch, the causes of an increase
in power lost in transformers or motors, or a reduction in the lifespan of cables and capacitors, can be identified without the
need to install any external instrumentation.

The Network Analyzer function performs continuous monitoring of the quality of energy, and shows all results through a display

or communication module. In particular:

— Hourly average voltage value: in accordance with international standards, this must remain within 10% of the rated value,
but different limits can be defined according to the needs of the installation. The positive sequence voltage is obtained from
the three line voltages and compared with the limits. If the limits are exceeded, Ekip Hi-Touch generates a signalling event. The
quantity of these events is stored in a counter. The counter values are available for each of last 7 days, as well as the total. The
measures availabe are the positive and negative sequence voltages and positive and negative sequence currents of the last
interval monitored. The interval calculation time of the average values can be set between 5 minutes and 2 hours.

- Interruptions / short dips in voltage (voltage interruptions / voltage dip): if the voltage remains below the threshold for more
than 40ms, Ekip Hi-Touch generates an event that is counted in a dedicated log. The voltage is monitored on all lines.

— Short voltage spikes (voltage transients, spikes): if the voltage exceeds the threshold for 40ms, set for a pre-determined
time, Ekip Hi-Touch generates an event that is counted.

- Slow voltage sags and swells (voltage sag / voltage swell): when the voltage goes outside the range of acceptable limit values
for a time greater than the one set, Ekip Hi-Touch generates an event that is counted. Three values can be configured for
voltage sags and two for voltage swells, each of which associated to a time limit: this enables us to verify whether the voltage
remains within a curve of values that are acceptable by equipment such as computers. The voltage is monitored on all lines.

- Voltage imbalances: if the voltages are not equal or the phase displacements between them are not exactly 120°, an
imbalance occurs, which is manifested with a negative sequence voltage value. If this limit exceeds the threshold value set,
an event is stored which is counted.

- Harmonic analysis: the harmonic content of voltages and currents, measured to the 50th harmonic, as well as the value of
total harmonic distortion (THD), is available in real time on the display or through the communication modules. Ekip Hi-Touch
also generates an alarm if the THD value or the magnitude of at least one of the harmonics exceeds the values set.

The voltage is monitored on all lines and currents on all phases.

All information can be displayed directly on the screen or on a smartphone, tablet or PC using the front port of the trip unit (with
Ekip Bluetooth) or installation communication.

Ekip Hi-Touch integrates all the features in terms of user interface, communication, test and supply described for Ekip Touch
equipped with Ekip Measuring Pro.
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Protection trip units for generators
Ekip G Touch

Characteristics

Ekip G Touch by SACE Emax 2 is the new protection trip unit designed for

use in applications with generators, such as Genset, cogeneration and marine
applications, in conformity to international standards IEC 60034-1 and |IEEE
C37.102. Ekip G Touch has been approved by the main shipping registers and
enables the number of components installed, such as external protection devices,
current sensors, voltage transformers and the relative cabling, to be reduced.

The reductions allow the installation to be significantly simplified. In addition, all
the protection functions can be tested individually, using the Ekip T&P device that
enables the function to be tested before commissioning.

The unit is available in the Ekip G Touch LSIG version and features all the characteristics provided by Ekip Touch. The Ekip
Measuring Pro measuring and protection module is supplied as standard and, like Ekip Touch; the functions can be increased
further using the internal modules and the external accessories.

The front interface of the unit, which is common to the Ekip Touch family, is characterised by a wide, high resolution
touchscreen display that is simple to use and displays measurements and alarms clearly and accurately.

| 2
! SACE Ekip G-Touch LSIG I:I Measuring Pro
| O |-
| 4
‘| 5
1
m :
‘i 7
e g 8
| g
o
@
Key: 5. Home pushbutton to return to home page
1. Wide, high resolution touchscreen display 6. Pushbutton for test and for indicating cause of
2. Power-on LED indicating correct operation the trip
3. Pre-alarm LED 7. Test and programming connector
4. Alarm LED 8. Ekip Measuring Pro module with relative power-
on LED
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Protection functions

The Ekip G Touch trip unit provides all the protection functions of Ekip Touch and, in addition, provides a series of dedicated
generator protections. If Ekip G is tripped, it opens the circuit breaker and prevents it from closing again until it has been reset
manually or electrically by the operator (lockout relay — code ANSI 86).
The trip unit is provided with the following protection functions:

— Overload (L — ANSI 49);

— Time-delayed overcurrent (S — ANSI 51 & 50TD);

— Thermal memory;

— Instantaneous overcurrent (I — ANSI 50);

— Closing on short circuit (MCR);

— Ground fault (G - ANSI 51N & 50NTD);

— Instantaneous ground fault (G - ANSI 50N);

— Ground fault on toroid (G ext — ANSI 51G & 50GTD);

— Neutral protection;

— Start-up function;

— Zone selectivity for functions S and G (ANSI 68);

— Current imbalance (IU — ANSI 46);

— Undervoltage (UV — ANSI 27);

— Overvoltage (OV — ANSI 59);

— Underfrequency (UF — ANSI 81L);

— Overfrequency (OF — ANSI 81H);

— Voltage imbalance (VU — ANSI 47);

— Differential ground fault (Rc — ANSI 87N);

— Reverse active power (RP — ANSI 32R);

— Synchrocheck (SC — ANSI 25, optional);

— Cyclical direction of phases (ANSI 47);

— Power factor (ANSI 78);

— Current thresholds;

— Power Controller function (optional);

— Second protection against instantaneous overcurrent (21).

11203 The following protection is also available:

Differential ground fault (Rc - ANSI 87N): protects against internal ground fault on generator winding. It is
required that the toroid hugs the active conductors and the ground conductor. Rc protection is integrated by a
dedicated residual current rating plug and the external toroid.
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Protection trip units for generators
Ekip G Touch

The specific functions for generator protections are described below, for each of which it is possible to choose the operating
mode: active, only alarm or deactivated. All the voltage and frequency protections also operate when the circuit breaker is
open, enabling the fault to be identified before the closing of the circuit breaker.

Voltage controlled overcurrent protection (S(V) - ANSI 51V): protection from maximum current with
constant trip time (t = k) that is sensitive to the voltage value. The set current threshold, following a
voltage drop, decreases by steps or linearly.

In step mode (controlled mode) the protection is tripped at the set threshold (120) if the voltage is above
U, whereas it is tripped at the lower threshold of the factor Ks (120 * Ks) if the voltage is below U.

On the other hand, in linear mode (restrained mode) two voltage limits are selected within which the
protection is tripped at the set threshold (120) reduced by the factor K corresponding to the measured
voltage. The variation of the factor K is proportional to the voltage, and for voltages greater than the upper
threshold (Uh) the threshold 120 works, whereas for voltages below the lower threshold (Ul) the minimum
threshold (120 * Ks) applies.

Residual overvoltage (RV - ANSI 59N): with constant trip time (t = k), protects against insulation loss in
systems with insulated neutral or with neutral earthed with impedance.
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Q27

P26

123

P23

Loss of field or reverse reactive power (RQ - ANSI 40 or 32RQ): with constant trip time (t = k), is
tripped when the total reactive power absorbed by the generator exceeds the set threshold. It is possible
to select the constant threshold (k=0) or a function of the delivered active power of the generator (k=0).

Reactive overpower (OQ — ANSI 320F): with constant trip time (t = k), the function is tripped when
reactive power exceeds the set threshold in the generator to network direction.

Active overpower (OP - ANSI 320F): with constant trip time (t = k), the function is tripped when the
active power exceeds the threshold set in the delivering direction of the generator.

Active underpower (UP — ANSI 32LF): with constant trip time (t = k), the function is tripped when the
active power delivered by the generator is lower than the set threshold. It is possible to disable the
protection temporarily, to manage the start-up phase, by setting a time window from the closing of the
circuit breaker, by using an electric signal or via incoming communication to a relay.
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Protection trip units for generators
Ekip G Touch

Measurements

The Ekip G Touch trip unit provides a complete series of measurements, which are common to Ekip Touch:
— Measurements and meters: currents, voltage, power, energy, frequency;

— Maximum values and values register;

— Data logger;

— Information on trip and opening data;

— Maintenance indicators.

All the information can be viewed directly from the display of the trip-unit, by means of the external Ekip Multimeter display or
by Smartphone, Tablet or PC using the front port of the trip unit (with Ekip Bluetooth) or the system communications.

Other functions
Ekip G Touch provides the same characteristics in terms of user interface, communication, test and power supply described for

Ekip Touch equipped with Ekip Measuring Pro.
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Protection trip units for generators
Ekip G Hi-Touch

Characteristics

SACE Emax 2’s Ekip G Hi-Touch is the new benchmark for the protection of low
voltage electric generators. It provides optimum protection, even in complex
installations, due to exclusive functions such as protection against frequency creep
and maximum directional current.

Ekip G Hi-Touch, like all Hi-Touch trip units, is supplied as standard with the Ekip Measuring Pro measuring and protection
module and enables an independent second set of protections to be set. In addition, the Network Analyzer function enables it
to monitor the quality of the power delivered by the generator.

Ekip G Hi-Touch is available in the LSIG version and ensures all the protection, measuring and control functions of Ekip Hi-
Touch and the specific protections for Ekip G Touch generators. The user interface and the accessories are common to the rest
of the family.

G G 2
| S Measuring Pro
O |-
4
Energy counters
OkWh n 5
OkVARA
1
1.410kVAR “ 6
2 [
gl § §
Q Q
S - )
Key: 5. Home pushbutton to return to home page
1. Wide, high resolution touchscreen display 6. Pushbutton for test and for indicating cause of
2. Power-on LED indicating correct operation the trip
3. Pre-alarm LED 7. Test and programming connector
4. Alarm LED 8. Ekip Measuring Pro module with relative power-
on LED
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Protection trip units for generators
Ekip G Hi-Touch

Protection functions
The Ekip G Hi-Touch trip unit is provided with the following protection functions, common to Ekip Hi-Touch:
— Overload (L — ANSI 49);
— Time-delayed overcurrent (S — ANSI 51 & 50TD);
— Time-delayed overcurrent, second threshold (S2 — ANSI 50TD);
— Thermal memory;
— Instantaneous overcurrent (I — ANSI 50);
H — Directional overcurrent (D — ANSI 67);
— Voltage controlled overcurrent protection (S(V) — ANSI 51V);
— Closing on short circuit (MCR);
— Ground fault (G — ANSI 51N & 50NTD);
— Instantaneous ground fault (G - ANSI 50N);
— Second protection against ground fault (ANSI 50GTD/51G & 64REF);
— Ground fault on toroid (Gext — ANSI 51G & 50GTD);
— Neutral protection;
— Start-up function;
— Zone selectivity for functions S and G (ANSI 68);
— Zone selectivity for directional protection D (ANSI 68)
— Start-up function for protection D;
— Current imbalance (IU — ANSI 46);
— Undervoltage (UV — ANSI 27);
— Undervoltage, second threshold (UV2 — ANSI 27);
— Qvervoltage (OV — ANSI 59);
— Overvoltage, second threshold (OV2 — ANSI 59);
— Underfrequency (UF — ANSI 81L);
— Underfrequency, second threshold (UF2 — ANSI 81L);
— Overfrequency (OF — ANSI 81H);
— Overfrequency, second threshold (OF2 — ANSI 81H);
— Voltage imbalance (VU — ANSI 47);
— Residual overvoltage (RV — ANSI 59N);
— Differential ground fault (Rc — ANSI 87N);
— Loss of field or reverse reactive power (RQ — ANSI 40 or 32R);
— Reverse active power (RP — ANSI 32R);
— Reactive overpower (OQ — ANSI 320F);
— Active overpower (OP — ANSI 320F);
— Active underpower (UP - ANSI 32LF);
— Synchrocheck (SC — ANSI 25, optional);
— Cyclical direction of phases (ANSI 47);
— Power factor (ANSI 78);
— Current thresholds;
— Dual setting of protections;
— Power Controller function (optional);
— Second protection against instantaneous overcurrent (21).
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In addition, the following protections are also available:

ff(HZ) N\ Rate of change of frequency (ROCOF - ANSI 81R): enables both positive and negative frequency
- i e variations to be detected rapidly. The protection is constant and is tripped when the frequency variation

in Hz/s is greater than the set threshold.

50/60Hz ~

frequency
after failure

—)
\ Time /

Second protection against voltage controlled overcurrent protection (S2(V) - ANSI 51V): available in
addition to the protection S(V), enables total selectivity to be achieved in all installations.

KsxI120 1120 121 I

\ KsxlI21 /

(Q \ Second protection against loss of field or reverse reactive power (RQ - ANSI 40 or 32R): enables
ke the generator’s de-energization curve to be followed very accurately, thereby avoiding any unnecessary

P disconnection.

Q25

Q24

——

Measurements

The Ekip G Hi-Touch trip unit provides all the measurements available with Ekip Hi-Touch:
— Network Analyzer, in conformity to EN50160 and IEC 61000-4-30;

— Measurements and meters: currents, voltage, power, energy, frequency;

— Maximum values and values register;

— Data logger;

— Information on trip and opening data;

— Maintenance indicators.

Other functions

Ekip G Hi-Touch has all the features of Ekip Touch equipped with Ekip Measuring Pro in terms of user interface, communication,
test and power supply.
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Protection trip units for power control
Ekip Power Controller

The exclusive Ekip Power Controller function, patented by ABB and available on
new SACE Emax 2 circuit breakers, monitors installation loads and generators,
permitting the power consumed to be limited and allowing savings on electricity
bills.

Ekip Power Controller, which can be used with all Ekip Touch trip units of the Emax 2 series, effectively helps to improve energy
efficiency by managing the entire low voltage electrical system. It is, in fact, able to adapt the demand for power according to
the availability of the energy source, the time of day and the costs indicated in the current pricing plan.

In this way Ekip Power Controller is able to maintain power consumption within the limits defined, thereby optimizing the costs
of managing the installation and reducing emissions.

Controllable
Controllable load
generator

Non-controllable

Non-controllable
generator

Control
circuit

Emax 2 with
Ekip Power
Controller

Ekip
Power Controller Transformer

Energy meter
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Distinctive features

Reduction of energy costs with minimum impact. The loads are disconnected from the power supply for short periods, in
the minimum number necessary and in a fixed order of priority, enabling power consumption peaks to be limited. This allows
the contract drawn up with the energy provider to be renegotiated, reducing the power allocated, with a consequent reduction
in total energy costs.

Power limited only when necessary. Ekip Power Controller manages up to four different time bands: it is therefore possible
to respect a particular power limit according to whether it is during the day (peak) or night (off peak). In this way, consumption
during the day when rates are at their highest can be limited.

Simple to install. Ekip Power Controller allows the installation to be managed efficiently with a simple architecture. Thanks to
a patented design, it is sufficient to measure the total power of the installation without having to measure the power consumed
by each load. Installation costs and times are thereby reduced to a minimum.

Ready to use. Ekip Power Controller does not require the writing, implementation and testing of complicated programs for
PLCs or computers because the logic has already been implemented in the protection unit and is ready to use; it is sufficient to
set the installation parameters from a smartphone or directly from the circuit breaker display.

Improvement of the efficiency of the electrical system. Ekip Power Controller significantly helps to flatten the load curve,

limiting the use of peaking power plants in favor of base load power plants with greater efficiency.

Graph of daily load

Power (kW)
600 s Load graph
= Average P
500 P 15 min
P1h

400

300

200

100

T 2 34 5 67 89101112 13141516 1920 21222324 Time

Perfect integration into intelligent networks. Because of integrated communication modules, Ekip Power Controller can
receive the maximum absorbable power directly from the medium voltage control system, determining consumption for the next
15 minutes. Ekip Power Controller, according to the information received, manages the switching off of non-priority loads or
the switching on of reserve generators. Ekip Power Controller gives maximum priority to non-programmable preferred energy
sources, such as wind and solar, and they are therefore considered uninterruptable. In the event the production of internal
power to the controlled network is reduced, due, for example, to decreased production of solar power, Ekip Power Controller
will disconnect the necessary loads to respect the consumption limit set.

Perfect integration in self-generation systems. This benefit is used, for example, in installations with a system of cogeneration.
Ekip Power Controller controls the total consumption drawn from the electrical network, interrupting non-indispensable loads
when production is reduced and reconnecting them when generator power is sufficient to not exceed limits. There are multiple
advantages: reduction in energy costs, maximum use of local production and greater overall energy efficiency.
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Protection trip units for power control
Ekip Power Controller

Operating principle

Ekip Power Controller is an advanced system of control in real time that limits the average power consumed in each time range
to a maximum, pre-determined value. This is achieved by delaying, only when necessary, the operation of controllable loads,
which are then put back into operation as soon as possible without exceeding the limits of power set. In each instance, Ekip
Power Controller optimizes the number of deactivated loads on the basis of a determined order of priority, constantly seeking
to supply the most necessary part of the installation possible. If controllable generators are present such as, for example, diesel
generators, Ekip Power Controller controls their switching on and off to limit the peak of power consumed. The types of loads
that can be interrupted for a few minutes with a limited impact are many and vary according to the application, for example:

— industrial ovens, fridges;

— ventilation or air compression systems;

electric car charging systems;

— electrical air conditioning/heating of corridors, stairways and passageways;

electric kitchens in hotels/hospitals;

swimming pool heating systems and circulation pumps.

The method of calculation

Ekip Power Controller controls the maximum power consumed by the installation,
utilizing the same method as that used for fiscal metering, thereby achieving

PV = -y savings on the component connected to maximum power ($/kW) on electricity bills.
: The power consumed is calculated by the energy meter as an average value over

I pre-determined time periods such as, 15 minutes, or even 1 hour.

' The user therefore pays the same bill both in the event that he consumes 1MW

: (ST continuously (profile 1) or 2MW for 50% of the time and OMW for the remaining 50%
1

Profile 1

MW

power
(profile 2), since the average power is the same.

0 min 30 min 60 min Time

Estimation of consumption

Ekip Power Controller uses this principle together with a predictive algorithm that estimates, moment by moment, power at
the end of the period in order to decide whether to disconnect or connect loads and generators. This enables brief transient
requests for high power to be tolerated, such as, for example, the starting up of motors, without causing the disconnection of
loads as soon as the power exceeds the threshold set.

The operations of connection and disconnection therefore depend on the consumption from the beginning of the period up to
the present moment: for example, if during the first few minutes of the period of reference consumption was very high, Ekip
Power Controller will disconnect a greater number of loads in the minutes after; if, on the other hand, the initial consumption
was low, it will leave a greater number of loads in operation.
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Management of loads

According to the consumption estimate at the end of the period, Ekip Power Controller will take different actions:

— if the value estimated is greater than the power set as a target, Ekip Power Controller makes the decision to disconnect one
of the loads controlled from the power supply, or to connect a generator;

— if the value estimated is equal or slightly less than the average power set as a target, Ekip Power Controller makes the
decision to leave the conditions of the controlled loads and generators unchanged;

— if the value estimated is significantly lower than the average power set as a target, Ekip Power Controller makes the decision
to reconnect one of the loads controlled to the power supply, or switch off a generator if one or more of these have been
switched on previously.

This operation is carried out cyclically each time by calculating a new estimate: therefore, if the estimate of power consumed

continues to be too high despite the fact that a load has been disconnected, Ekip Power Controller will proceed to

disconnect another and so on, until the power limit is respected. In this way, the number of connected or disconnected loads
varies dynamically, and always with the guarantee that only the minimum number needed to maintain the power limit are
disconnected.

Priority of loads

If the decision made is to disconnect or re-connect one of the loads controlled, Ekip Power Controller proceeds according

to an established order: the load indicated as the first will be that of least importance, or that for which a temporary period

of deactivation is acceptable; the load indicated as the second will be the next one in order of importance, and so on. The
loads that have been disconnected in that order will be re-connected in the reverse order, beginning with the load that is most
important for the installation. In this way, the impact on the production process can be minimized, limiting the disconnection
time for loads of the highest priority. Furthermore, by gradually connecting and disconnecting the loads in order of priority,
voltage imbalances and consumption peaks that can affect the network are avoided.

Protection of the installation

Ekip Power Controller can be integrated perfectly into the installation’s protection devices. In fact, if one of the controlled circuit
breakers opens due to an overcurrent or by manual operation, Ekip Power Controller considers the load unavailable until the
operator resets it, making it available again. In this way, safe operation of the installation is always guaranteed.
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Protection trip units for power control
Ekip Power Controller

Architecture
Ekip Power Controller is installed on the main low voltage circuit breaker, immediately downstream of the transformer and energy
meter. By using the high precision current and voltage sensors located inside the SACE Emax 2, it is able to measure the average
power consumed by the installation, using the same method as that used for fiscal metering, over an established time period. To

control this average power, Ekip Power Controller performs controlled opening and closing of the switching devices.

A Power Controller system consists of:

— a SACE Emax 2 circuit breaker with Ekip Touch protection trip unit equipped with Ekip Power Controller and Ekip Measuring.
This circuit breaker is the power controller and meter, which implements the Power Controller function, determining the
connection and disconnection of loads;

— up to 15 controlled loads and/or generators. The connection between Ekip Power Controller and users can be achieved:

- with Ekip Signalling modules for connections inside the same switchboard. This allows circuit breakers or contactors
installed on the power circuit to be commanded directly through available outputs. The opening and closing operations are
always carried out in safety due to an input that receives feedback on the state of the controlled device.

- with Ekip Signalling modules acting on the generator starting circuit or on the control circuit of the loads. This allows, the
consumption of motors powered by drives to be reduced without interrupting the production cycle.

- with Ekip Link communication modules for installations with circuit breakers in different switchboards. This enables wiring
between switchboards to be simplified, requiring only one EtherNet cable.

k MV Breaker

S

Energy Meter

Energy meter clock

EKip Link

220 VAC

XT2-MOE-E

No Priority loads

XT2-MOE-E

No Priority loads

88-265V AC

No Priority loads

88-265V AC

No Priority loads

_uL

Priority loads

18DC200479F001

In the event that the installation is constructed with a single medium voltage delivery point and two or more transformers in
parallel, Ekip Power Controller can acquire, via Ekip Link, the power measurement carried out by the other Emax 2 devices
present. In this way the power limit can be respected at the medium voltage measuring point, without having to duplicate the
control circuit of the loads.
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Installation
Ekip Power Controller is not only simple to implement and use, it is also very flexible because of parameters which have been
specially developed to satisfy the needs of all applications.

Installation parameters:

— Power limit: this is the average power that Ekip Power Controller respects, which can be selected in kW directly from the
display.

— Evaluation window: this is the period in which the distributor of electrical energy evaluates the maximum power, which can be
selected within a wide range to respect the local needs of each country.

— Synchronization input: this is used to synchronize the clock inside Ekip with that of the meter. It can also be used to signal a
change in band.

Parameters of the user:

— Type of user: can be selected from among load and generator.

— Minimum disconnection time (T off min): this is the minimum time for which a load or generator is not supplied with power
following disconnection. This is useful when you wish to avoid frequent operations on users that are at the top of the priority
list. EKip Power Controller reconnects the load or generator only after the time set has passed.

— Maximum disconnection time (T off max): this is the maximum time for which no power is permitted. It is required, for
example, in the case of an oven to keep the temperature within the established limits. When the time has passed, Ekip Power
Controller reactivates it automatically, disconnecting, if necessary, a load of a higher priority.

— Minimum connection time (T on min): minimum time for which a load or generator is kept powered following reconnection. It
is useful in the event the generator has a minimum time for which it must remain connected. Until the time set has passed,
Ekip Power Controller will not disconnect the load, connecting, if necessary, loads of a higher priority.

— Time window: this is the hours in the day when a load or generator can be operated. It is useful, for example, in the case of a
cafeteria that cannot be disconnected during meal times, or a diesel generator that can not be operated at night due to noise
pollution.

— Temporary unavailability: a user can be temporarily deactivated, for example, because it is undergoing maintenance, through
the circuit breaker display or digital input connected to a manual/automatic selector. The digital input can also be used, for
example, in the case of a fridge, to manage its interruptability: with active input the fridge cannot be disconnected as it is
above the minimum temperature, with inactive input, on the other hand, it can be disconnected.

Power limit can be set directly in kKW

nds up to 4

nization with contactor *
£5...120 min

§upto15

%from 1to 15
“1...360 min

£1...360 min
£1...360 min
£ 1 for each device

load/generator

er circuit breaker

i - modular circuit breakers

i - contactors

Type of connections - wired

- with Ekip Link communication for ACB
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Technical characteristics for protection trip units
Protection functions

ABB Code ANSI/IEEE C37.2 : Function Threshold
Code
L 49 Overload protection [1=04-042-045-047-05-052-0.55-0.57-0.6-0.62-0.65-0.67-0.7 -
0.72-0.75-0.77-0.8-0.82-0.85-0.87-0.9-0.92-0.95-0.97 - 1 xIn
Thermal memory
Tolerance tripping between 1.05 and 1.2 x I1
S 51 : Short-circuit selective protection 12=06-08-1-15-2-25-3-35-4-5-6-7-8-9-10x1n
Tolerance +7%If<6xIn
+10%If>6xIn
Short-circuit selective protection 2=06-08-1-15-2-25-3-35-4-5-6-7-8-9-10x1n
Thermal memory
Tolerance +7%If<6xIn
+10% If >6xIn
| :50 ¢ Short-circuit instantaneous protection 13=15-2-3-4-5-6-7-8-9-10-11-12-13-14-15x1In
‘ Tolerance Cx 10%
G ‘51N ¢ Ground fault protection 140=01-0.2-03-0.4-06-08-1xIn®

i Tolerance

7%

Ground fault protection

M40=01-02-03-04-06-08-1xIn9

i Tolerance

[£7%

(1) G protection below 100A or below 0.2 In available with auxiliary supply
(2) The minimum trip time is 1s, regardless of the type of curve set (self-protection)
(3) The maximum value for G protection is 1200A

The tollerances above apply to trip units already powered by the main circuit with current flowing in at least two-phases or an auxiliary power supply. In all other cases the following tollerance values apply

ABB Code Trip threshold Trip time
L i Trip between 1.05 and 1.2 x I1 i+ 20%
s F+10% L+ 20%
I L+ 15% £ < 60ms
G Cx 15% Cx 20%
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Cx15%

Trip time Excludibility : Pre Alarm Trip curve
with1=31,11=3-12-24-36-48-72-108-1445s® No 50...90 11 t=k/P
.......... Step 1%
Yes
+10% If<6xIn
+20%If>6xIn
(2= 01-02-03-04s Yes “No t=k
i The better of the two data: ‘
i£10%or+40ms H H
fwith =101, 2 = 0.1-0.2-0.3-0.4s  Yes “No ‘t=k/P )
....... Yes No
+15% If <6 xIn
+20% If>6xIn
: Instantaneous i Yes :No t=k
‘<30ms
‘t4=01-0.2-04-08s Yes “No t=k
{ The better of the two data: ‘
i£10%or+40ms : :
it4=0.1-02-04-08s Yes iNo it=k/P
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Technical characteristics for protection trip units
Protection functions

ABB Code ANSI Code :Function Thereshold Threshold step : Tripping time Time Step
L 49 : Overload Protection =04..1xIn :0.001 x In with 1=31,11=3..144 s
: %Thermal Memory
i Tolerance : tripping between {+10%1<6xIn
: 05and 1.2 x I1 i+20%1>6xIn
49 Overload Protection M=04.1xn 10,001 x1n with 1 =311, 1 =3..144 5
Standard inverse SI: k=0.14 a=0,02
Very Inverse VI: k=13.5 a=1
Extremely Inverse El: k=80 a.=2
t=k/l4: k=80 a=4
Tolerance tripping between +10%1<6xIn
1.05and 1.2 x 11 +20%1>6xIn
S %50TD : Time-delayed overcurrent protection (12=06..10x1In :0.1xIn 2= 0.05..0.4s
68 :Zone selectivity ‘ 1256l = 0.04...0.25
;Star‘[ up %Activation: 0.6...10xIn N 01 xIn %Range: 0.1...30s
i Tolerance %l<6xh i The better of the two data:
: 10% 1>6x1In H i+ 10% or + 40 ms
51 ;Time—delayed overcurrent protection =06..10xIn ;0.1 xIn §with I=101In,t2= 0.05...0.4s
i “Thermal Memory : :
Tolerance £7%(<6xh +15%1<6xIn
+10%1>6xIn +20%1>6xIn
S2 :50TD : Time-delayed overcurrent protection 15=06..10x1In :0.1x1In 5= 0.05..0.4s :0.01s
§ “Start up “Activation: 0.6...10 x In : 0.4 xIn §Ftange: 0.1...30s .
Tolerance +7%1<6xIn The better of the two data:
+10%1>6xIn +10% or + 40 ms
S(V) 51V :Voltage controlled overcurrent protection 120=0.6...10x1In :0.1xIn 120 = 0.05...30s
§ %Step mode (controlled mode) : :0.01 xUn :
£0.01
%Linear mode (restrianed mode) : f0.01 xUn
: ‘Uh=0.2...1xUn £0.01xUn
Ks=0.1..1 :0.01
Tolerance 0% The better of the two data:
: +10% or = 40 ms
S2(V) %51V :Voltage controlled overcurrent protection 121 =0.6...10x1In :0.1xIn 121 = 0.05...30s
i ;Step mode (controlled mode) : 2. 1xUn :0.01 xUn :
: A £0.01
%Linear mode (restrianed mode) 2. 1xUn :0.01 xUn
: : 2..1xUn £0.01 xUn
Ks2=0.1...1 :0.01
Tolerance £10% The better of the two data:
: + 10% or + 40 ms
| 50 : Istantaneous overcurrent protection 13=1.5..15xIn :0.1x1n :Instantaneous
: ;Start up Activation: 15...15xIn 01 xIn %Range: 0.1...30s
: gToIerance 0 ; s 30 ms
2l 50 Istantaneous overcurrent protection 131=1.5..15x1In 01 xIn Instantaneous
: “Tolerance 0% ‘<30 ms
MCR Closing on short-circuit protection 13=1.5..15x1In 0.1xIn Instantaneous {0.01s
Activation range: 40...500ms
i Tolerance T 7 i<30ms
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Excludibility

Excludibility trip

Pre-allarm

Trip curve

EKip Hi-Touch

Ekip G Touch

Ekip G Hi-Touch

:yes, with rating plug L=off :

no

50

0

iyes

§yes, with rating plug L=off

no

2

iyes

iyes

§yes

yes

‘yes

‘yes

yes

‘yes

iyes

‘yes

iyes

iyes

iyes

iyes

‘yes

ino

yes

‘yes

ino

yes

no

Table continued on next page
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Technical characteristics for protection trip units
Protection functions

ABB Code ANSI Code :Function Thereshold Threshold step : Tripping time Time Step
G :50N/50N TD : Ground fault protection 149 =Inst, 0.1..1xIn @ :0.001 xIn with | > 14,14 = 0.1...1s :0.05s
68 “Zone selectivity : ‘tasel = 0.04...0,2
;Start up ;O.2x In %range: 0.1...30s
i Tolerance ‘ i The better of the two data:
: i+10% or + 40 ms
51N {Ground fault protection £0.01x1n iwithI=41n,t4= 0.1...1s
iToIerance +15%
Gext “50GTD  :Ground fault protection £0.001 x In Toroid it4 = 0.1...1s
%Start up 0.02xIn %range: 0.1...30s
i Tolerance i The better of the two data:
B i+ 10% or + 40 ms
i51G {Ground fault protection £0.001 xIn fwith 1 =41n,t4= 0.1...1s
iToIerance +15%
D 67 gDirectional overcurrent protection 01 xIn t7 = 0.2..0.8s
‘68 :Zone selectivity ‘t7sel = 0.13...0.55
: Start up 0.1xIn §range: 0.1...0.8s
Tolerance +7%I17<6xIn The better of the two data:
+10% 17 >6xIn +10% or + 40 ms
U 46 Current imbalance protection 16= % In i 1%In t6 = 0.5...60s
Tolerance +10 The better of the two data:
+10% or + 40 ms
Rc 64 50N TD  :Residual current protection Differential ground :lAn=3-5-7-10 - 20 - 30A tAn= 0.06-0.1-0.2-
8N FRUIEPIOBCION e 080405085 e
; : Tolerance i-20% + 0% ; :0.06s
uv 27 :Undervoltage Protection :U8=0.5....0.98 x Un £0.001 x Un 8= 0.05...120s 0.055
Tolerance +5% The better of the two data:
+10% or = 40 ms
uv2 27 Undervoltage Protection U15=0.5....0.98 x Un 0.001 x Un t15 = 0.05...120s 0.05s
Tolerance + 5% The better of the two data:
+10% or + 40 ms
ov 59 Overvoltage protection U9=1.02....1.5x Un 0.001 x Un t9 = 0.05...120s 0.05s
Tolerance +5% The better of the two data:
+10% or + 40 ms
ov2 59 Overvoltage protection U16=1.02....1.5x Un 0.001 x Un t16 = 0.05...120s 0.05s
Tolerance +5% The better of the two data:
+10% or + 40 ms
RV 59N Residual overvoltage protection U22=0.1....0.5xUn 0.001 x Un t22 = 0.5...120s 0.05s
Tolerance +5% The better of the two data:
+10% or = 40 ms
Vu 47 Voltage imbalance protection U14=2...90% Un imbalance  :1%Un t14 = 0.5...60s 0.5s
Tolerance +10% The better of the two data:
+10% or = 40 ms
UF 81L Underfrequency protection f12=0.9....0.99 x fn 0.01 xfn t12 = 0.2...120s 0.1s
Tolerance +5% The better of the two data:
+10% or = 40 ms, min = 30 ms
UF2 81L Underfrequency protection 0.01xfn t17 = 0.2...120s
Tolerance The better of the two data:
+10% or + 40 ms, min = 30 ms
OF 81H Overfrequency protection 0.01xfn t18 = 0.2...120s 0.1s
Tolerance The better of the two data:
+10% or + 40 ms
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Excludibility

Excludibility trip

Pre-allarm

Trip curve

Ekip Hi-Touch

Ekip G Hi-Touch

‘yes

190% 14

“yes

‘yes

yes

%yes

%yes

t_

‘yes

‘yes

%yes

%yes

yes

‘yes

‘yes

‘yes

yes

yes

yes

Attivabile with rating
plug"lﬁc

‘yes

‘yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes
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Technical characteristics for protection trip units
Protection functions

ABB Code ANSI Code :Function Threshold Threshold step : Tripping time Time Step
0F2 81H Overfrequency protection f18=1.01....1.1xfn 0.01 xfn t18 =0.2...120s 0.1s
Tolerance +5% The better of the two data:
+10% or = 40 ms
ROCOF 81R Rate of change of frequency protection f28=0.4....10 Hz/s 0.2 Hz/s with f > f28 0.1s
........... t28 = 05108 F - P
Tolerance +10% The better of the two data:
+20% or + 200 ms
RP 32R Reverse active power protection P11=-1...-0.05 Sn 0.001 Sn t11 = 0.5...100s 0.1s
Tolerance +10% The better of the two data:
+10% or + 40 ms
RQ :40/32R :Loss of field or reverse reactive power protection : Q24=-1...-0.1 Sn :0.001 Sn 124 = 0.5...100s
: § ‘Kg=-2...2 £0.01
;Loss of field or reverse reactive power protection Q25=-1...-0.18n 0.001 Sn §t24 = 0.5...100s
: Kge=-2...2 0.01 5
Tolerance +10% The better of the two data:
+10% or + 40 ms
oP 320F Active overpower protection P26=0.4...2 Sn 0.001 Sn t26 = 0.5...100s 0.5s
Tolerance +10% The better of the two data:
+10% or = 40 ms
0oQ 320F Reactive overpower protection 027=0.4...25n 0.001 Sn t27 = 0.5...100s 0.5
Tolerance +10% The better of the two data:
+10% or = 40 ms
up :32LF : Active underpower protection :P23=01..1x8n :0.001 x Sn 123 = 0.5...100s
: i Temporary deactivation : irange from closing: 0.1...30s
s N o With digital inDUt ......................................................
Tolerance +10% The better of the two data:
+10% or = 40 ms
Synchrocheck: 25 Synchrocheck (Live busbars) Ulive= 0.5...1.1 Un 0.001 Un tref=0.1...30s 0.1s
SC AU=0.02...0.12 Un 0.001 Un Time settings stability voltage time
Af=0.1...1Hz 0.1Hz for live state = 0,1...30s
AQ=5...50%et 5° elt Minimum matching Time=0,1...3s
: Tolerance i+ 10% :
iSynchrocheck (Live,Dead busbars) ive=0.5...1.1 Un £0.01 Un itref=0.1...30s
: dead= 0.02...0.2 Un :0.01 Un :

78

iTolerance

10%

Cyclical direction of the phases

§3phase Power factor

A

i Current thereshold €1=50%...100% 1 :

‘ €2=50%...100% I1 1%

S iw=03...1000 £0.01 xIn
iTolerance

1) G protection below 100A or 0.2 x In available with auxiliary supply.
2) The maximum value for G protection is 1200A.

The tollerances above apply to trip units already powered by the main circuit with current flowing in at least two-phases or an auxiliary power supply.
In all other cases the following tollerance values apply:

ABB Code “Trip threshold “Trip time
L Trip between 1.05 and 1.2 x I1 +20%

S +10% +20%

| +15% <60ms
G +15% +20%
Other protection : +15% +20%
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Excludibility Excludibility trip : Pre-allarm Trip curve Ekip Touch Ekip Hi-Touch Ekip G Touch Ekip G Hi-Touch
yes yes no =k [ ] [ J
yes yes no t=k [ ]
yes yes no t=k [ ] [ ] o [ ]
:yes iyes i
%yes %yes .................................................................. .
yes yes no t=k [ J [ ]
yes yes no t=k [ J [ ]
iyes :yes ‘@
‘yes : :

yes only signalling no - (@] (ee] (ee] (ee]

(/0]

yes 0 .
%yes ;only signalling O 0 L
‘yes nly signalling ‘e ‘e ‘e
Key:

- not available

® available

O available with Ekip Measuring and Ekip Measuring Pro

OO available with Ekip Synchrocheck
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Technical characteristics for protection trip units

Measurement functions

Instantaneous measurements Displayed with Parameters
H EKip Multimeter
Currents (RMS) A ‘e iL1, 12,13, Ne
Ground fault current (RMS) Al . g
Record of values: of the parameter for each interval with time-stamping Parameters
Current: minimum and maximum [A] . | Min, | Max
Information on trip and opening data: after a fault with or without auxiliary supply Parameters
Type of protection tripped ; . eg. L,S 1,G
Fault values per phase A . 0. 1, 12, 13, neutral for S protection
Time-stﬁmping : e : Iﬂéte, time and progressive number
Maintenance indicators Parameters

Information on last 30 trips

Information on last 200 events

g .

Number"of mechanical operations

Total number of trips “[no] .
Total obérating time [h] .
Wear of contacts [%] .
Date of 'maintenance operations perfoi;ﬁed : T

Indication of maintenance operation neéded

Circuit-breaker 1.D.

Type of protection, fault values and time-stamping
e of event, time-stamping

Can be associated to alarm

Prealarm >80%, Alarm = 100%

Last

ype of circuit-breaker, assigned device name,
i serial number

Self-diagnosis

i Parameters

Check of continuity of internal connnections

Failure 6f circuit-breaker to open (ANéi‘ 50BF)

Temperéture (T)

¢ Alarm due to disconnection: rating plug, sensors,
rip coil

Alarm following non-tripping of protection functions

: Pre-alarm and alarm for abnormal temperature

M with auxiliary supply present
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Precision Standard di riferimento { Ekip Dip
1%  Class 1 IEC 61557-12 ‘e
£2% : ‘e
Window Intervals
Fixed, synchronizable by remote Duration: 5...120min [ ]
Number of intervals: 24
i
‘®
‘@
‘o
[ ]
Note: Opening of the circuit-breaker [}
can be set in the event of alarm
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ ‘e
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ o
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Technical characteristics for protection trip units

Measurement functions

Instantaneous measurements Parameters
Currents (RMS) Al 12,13 Ne

Ground fault current (RMS) ) w

Phase-phase voltage (RMS) ) M 012 U3 Ust

Phase-neutral voltage (RMS) ’ M TR R —
Phase séquence - ,,,,,,,,,,,,,,,
Frequency - i I
Active power - W e
Reactive power - R G
Appareﬁt power H [KVA]

Power factor ) :

Peak faétor ,,,,,,

Counters recorded from installation or from the last reset

Active energy ¢ [kwih]
Reactive energy [kVARh]
Apparent energy [KVAR]  Es total
Network Analyzer Parameters
Hourly average voltage value V] - Umin=0.75...0.95 x Un
[no] - Umax= 1.05...1.25 x Un
- Events counter (nr. of events day by day in the last year plus the total
: events in the breaker's lifetime)
Short voltage interruptions [no] - Umin=0.75...0.95 x Un
- Events counter (nr. of events day by day in the last year plus the total
events in the breaker's lifetime)
Short voltage spikes [no] - Umax=1,05...1,25 x Un
- Events counter (nr. of events day by day in the last year plus the total
events in the breaker's lifetime)
Slow voltage sags and swells [no] - Umin1=0.75...0.95 x Un
: i -Umin2=0.75...0.95 x Un
i - Umin3=0.75...0.95 x Un
- Umax1=1.05...1.25 xUn
- Umax2=1.05...1.25x Un
- Events counter (nr. of events day by day in the last year plus the total
; events in the breaker's lifetime)
Voltage imbalance V] - U neg. seq.= 0.02...0.10 x Un
[no] - Events counter (nr. of events day by day in the last year plus the total
events in the breaker's lifetime)
Harmonic analysis

¢ Current and Voltage

¢ - upto50°

i - Alarm THD: 5...20%

¢ - Single harmonic alarm:

¢ 3...10% plus a count of minutes the harmonic has been exceeded
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Precision

Ekip Hi-Touch

Ekip G Touch

Ekip G Hi-Touch

1%

£2%

£0.5%

£0.5%

£0.2%

£2%

£2%

£2%

£2%

Precision

$2%

2%

2%

Intervals

t=5...120min

L e . ..................... e .
o s . ..................... e .
gt: L e . ........................................... .
§T=5m120min e . ........................................... .

e . ................................ .
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Technical characteristics for protection trip units

Measurement functions

Record of values: of the parameter for each interval with time-stamping Parameters

Current: minimum and maximum [A] i I Min, | Max

Phase-enase voltage: minimum and me‘)'(‘imum H [V] UMm U max
Active power: average and maximum H [kW] :"F."'i\'/‘lean, PMax
Reactrve power: average and maxrmum H [kVAR] W(')mli/‘lean, aMax
Apparent power: average and maximum ) [KVA] §'§'Mean, S Max
Data logger: record of high sampling rate parameters Parameters

Currents A ‘11,12, 13, Ne, Ig

Voltages ) m v us
sampling rate ” Mg 12009600
MaX|mum recording duration H [s] 18 """"""
Recordlng stop delay H [s] :NON:1"OS """
Number of registers H [no] ét‘éﬂi‘ndependent """

Information on trip and opening data: after a fault without auxiliary supply

Parameters

Type of protection tripped

:egLSIGUVOV

Fault values per phase [AV/Hz wNAR]  eg. 1, 12,13, neutral for S protection

iV12, V23 V32 for UV protection
Time-Stémpi"g """ Date time and progressive number
Maintenance indicators parameters
Information on last 30 trips  Type of protection, fault values and time-stamping
Informa{‘ion on last 200 events Type of event, time- stampmg """"
Number of mechanical operations ® ) [no] Can S
Total number of trips ; [no] e
Total operatlng time ) [h] ,,,,,,
Wear of contacts i [% ] e

i Alarm = 100%

Date of marntenance operations performed

Indrcatron of maintenance operation needed

Circuit- breaker 1.D.

¢ Type of circuit- breaker assigned device name, serial number

Self-diagnosis

Parameters

Check of continuity of internal connnections

: Alarm due to disconnection: rating plug, sensors, trip coil

Failure of circuit-breaker to open (ANSI SOBF)

arm following non- trlpplng of protection functions

Temperature o1

Prealarm and alarm for abnormal temperature

(1) with auxiliary supply present
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Ekip Hi-Touch Ekip G Touch Ekip G Hi-Touch
it g ‘o

Window i Intervals

" Fixed ‘ Duration: 5...120min
i synchronizable by remote i Number of intervals: 24

: Note: Opening of the circuit-breaker [} .

""""""""""""" i can be set in the event of alarm : ‘®
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Communication devices and systems

Introduction

SACE Emax 2 circuit breakers provide a complete and flexible offering that can be
adapted to the actual level of supervision and control required.

The rising need of systems that provide supervision and control for low voltage electrical distribution plants is being driven by

the growing need to:

- optimize energy efficiency by analyzing energy consumption;
- ensure service continuity, minimizing the time needed to identify and rectify faults;
- guarantee efficient planning of maintenance activities.

Typical sector

Industrial Hospital

OEMs Naval

Level of supervision and control
in low voltage systems

Switchgear compartment

Sulution with SACE Emax 2

- Ekip Touch trip units with high
resolution display

- Ekip trip units

- Ekip Multimeter display on the
front of switchgear

Benefit of the ABB solution

- simple and intuitive use

- does not require an auxiliary
power supply for safety

- reduced dimensions
- flexible installation

- simultaneous reading of various
electrical values
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According to their complexity, the supervision of low voltage systems may involve different levels:

- switchgear compartment: for control of the main electrical values of the circuit breaker. It provides a general but precise
indication of the level of absorption of the system (main circuit breaker) and the individual utilities (outgoing feeder circuit breakers).

- electrical switchgear: to display the data of all circuit breakers installed in the switchgear from a single point: in local mode
via the operator panel on the front of the switchgear, or remotely via an Internet connection.

- electrical system: to manage complex systems in which devices must be integrated with automated industrial processes or
in intelligent electrical networks, better known as smart grids.

Industries Shopping Office buildings : Oil & gas Automated Data centers Smart grids
of medium centres industrial
dimensions processes

S

Q

Electrical switchgear Electrical installation
- Ekip trip units - Ekip Touch trip units
- Ekip Link module - Ekip Com communication modules

- Ekip Control Panel operator panel -
with color touch screen

Ekip View supervision software

- Standardized EtherNet components

- centralized control from front of the switchgear - wide range of protocols supported

- access to the installation via the web - installation times reduced to a minimum
- rapid installation - redundancy of communication

- ease of use - ready to smart grid circuit breakers

- ready to use system - complete network supervision
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Communication devices and systems
Supervision of the switchgear compartment

The SACE Emax 2 circuit breakers equipped with Ekip electronic trip units enable
electrical measurements and diagnostic data to be displayed on the front of the
switchgear.

Solution with Ekip Touch trip units
The Ekip Touch electronic trip units are the ideal solution for supervision and control of the compartments in switchgear. In

particular:

- their use is simple and intuitive thanks to a large, high resolution, color touch screen;

- they do not require an auxiliary power supply for safety; the Ekip Touch trip units are directly supplied by the current sensors
integrated in the circuit breaker, thereby avoiding the use of external power supplies.

Ekip Touch Ekip Multimeter

i

=]
ry
o
I+
|

o

(=]

[

i

i i

111
1
1

£

-

’I

1SDC200491F001

For the list of information available for each trip unit, consult chapter 3.
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Solution with Ekip Multimeter Display on the front of the switchgear

The Ekip Multimeter is a display unit to be installed on the front of the switchgear for SACE Emax 2 power circuit breakers

equipped with Ekip electronic trip units.

This device remotely displays the information about the system that is available in the trip unit to which it is connected.

The main characteristics of the Ekip Multimeter unit are:

- Graphical and functional uniformity with the Ekip Touch trip units; Ekip Multimeter uses the same display as the trip unit
to which it is connected, ensuring perfect continuity between the graphic display and the menu items.

- Reduced dimensions; the Ekip Multimeter guarantees the precision of the trip unit to which it is connected and performs the
function of a measuring instrument without requiring the installation of external current and voltage transformers.

- Flexible installation; the Ekip Multimeter can be installed up to 49 feet (15 meters) from the trip unit, enabling access to
information from the most convenient point.

- Simultaneous reading of the various electrical values; the advanced connection system used allows several Ekip
Multimeter devices to be connected to the same protection trip unit.

Furthermore, if connected to trip units equipped with a display, the Ekip Multimeter enables adjustment of the parameters and

protection thresholds.

Supervision of swﬂchgear compartment

Electronic trip unlt Ekip Dip Ekip Touch Ekip Touch + Eklp Ekip Hi Touch
H measuring module
: 'Ekip G Touch  Ekip G Hi-Touch
Solution Ekip trip units + Ekip Multimeter
Type of trip unlts connectable to Ekip Multlmeter ¢ Ekip trip units
“Neﬁ;iber of trip unlts connectable to Ekip Multlmeter 1

Measurement functions

Currents ‘e ‘e ‘e ‘e
; - ; : . ; "
- - e L]
_ _ N .
_ _ _ e
Network Analyzer P i i ‘e
Adjustment functions
Setting of thresholds P ‘e ‘e ‘e
Settmg of thresholds, second set - - - .
Resetting of alarms ‘e ‘e ‘e ‘e
Diagnostics
Protection function alarms ‘e ‘e ‘e ‘e
Device alarms ‘e ‘e ‘e ‘e
.ﬁl‘;e‘t'ectlon unit trlpplng detalls . . . .
Events log . . . .
Protection unit tripping log ‘e ‘e ‘e ‘e
Maintenance
Number of operations ‘e ‘e ‘e ‘e
Number of trips. ‘e ‘e ‘e ‘e
Contact wear (endurance) ‘e ‘e ‘e ‘e
Other data
Status of circuit breaker ‘e ‘e ‘e ‘e
Circuit breaker posmon I ‘e ‘e ‘e ‘e
Local/remote mode ‘e ‘e ‘e ‘e

1) Circuit breakers equipped with auxiliary contacts to indicate position
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Communication devices and systems
Switchgear supervision

Ekip Link is a flexible and efficient solution for controlling and supervising low
voltage electrical switchgear; it is a system that enables SACE Emax 2 circuit
breakers to be connected to the Ekip Control Panel operator panel by means of
Ekip Link interface modules.

Ekip Link system
The main characteristics of the Ekip Link System are:

centralized control; from the Ekip Control Panel operator panel, all the main values of the installation (electrical
measurements, system diagnostics, trends...) can be monitored and controlled.

adaptation to real requirements; when only current needs to be monitored, the economic Ekip Dip trip unit can be
connected to Ekip Link without having to use circuit breakers equipped with communication modules.

access via the Internet to the installation by any Internet browser using the web server function performed by the Ekip
Control Panel.

rapid installation, through the use of standardized EtherNet components such as STP cables and RJ45 type connectors.
ease of use; due to the Ekip Control Panel operator panel in front of the switchgear with color touch screen, the system
mimic panel can be displayed so that the entire installation can be controlled rapidly and intuitively.

ready to use; Ekip Control Panel is supplied with pre-configured software that requires no programming. It is only necessary
to start scanning the Ekip Link system from the operator panel and in a few seconds communication with the connected
devices is active.

Ekip Link enables supervision of electrical switchboard or switchgear containing up to 30 SACE Emax 2 circuit breakers.
Tmax T and Tmax XT series circuit breakers equipped with Modbus RTU communication can also be easily integrated into the
Ekip Link system using the multi-serial port fitted on the Ekip Control Panel.

e -| °
—

# | i

—I—L-‘
]

Tl T 1

1
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Switchgear supervision

Electronic trip unit { Ekip Dip {Ekip Touch Ekip Touch + Ekip Ekip Hi-Touch

: : i measuring module

: : 'Ekip G Touch {Ekip G Hi-Touch
Solution Ekip protection trip units equipped with the Ekip Link module

i + Ekip Control Panel operator panel + standard EtherNet components
Type of trip units connectable Ekip protection trip units
Number of trip units connectable to the Ekip link system wtoson
Data exchange rate of Ekip link system 100 Mbit/sec
Supervision and control functions
Circuit breaker opening and closing ? . . . .
Electrical value trends | | : I,V,P
Log of electrical value trends | | IL,V,P
Dynamic installation mimic panel . . . U
Automatic scanning of the Ekip Link system . . . ie
Centralized synchronizing of time . D . ie
P o o S o
Measurement functions
Currents . o ie ‘e
Voltages - - S B
o - - S B
Enorgios - - S B
L - : s B
Notwork Analyzer - - s B
Data logger - : S £
Adjustment functions
Setting of thresholds P ‘e ‘e ‘e
Resetting of alarms : : S £
Diagnostics
Protection function alarms o . . .
G : : e £
Protection unit tripping details . . . ‘e
Events log . : S #
Pratostion unit tinsing 1og . : i #
Transmission of alarms via SMS optional §optional optlonal .................................. optional
Transmission of alarms via e-mail optional goptional optlonal ........................... optional
Maintenance
Number of operations ‘e ‘e ‘e ‘e
Number of tripe . : i f
Contact wear (ondurance) . : i B
Other data
Circuit breaker status ‘e ‘e ‘e ‘e
Gireuit breaker position : : S B
TR " B S =

1) Ekip Control Panel is available in two versions that can manage a maximum of 10 or 30 circuit breakers. The number of circuit breakers may vary depending on their type. For
details, contact ABB.

2) Circuit breakers equipped with actuation module, electric accessories, opening and closing releases and spring charging motor

3) Two client web accesses included in the licence

4) Circuit breakers equipped with auxiliary contacts to indicate position
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Communication devices and systems
Supervision of the electrical installation

The integration of low voltage devices in communication networks is required in
particular for: automated industrial processes, industrial and petrochemical sites,

modern data centers and intelligent electricity networks, better known as smart grids.

Ekip Com Modules
Thanks to the wide range of communication protocols supported, SACE Emax 2 circuit breakers equipped with Ekip Touch
electronic trip units can be directly integrated into communication networks without the need for external interface devices.

The distinctive characteristics of the SACE Emax 2 circuit breaker offering for industrial communication are:

- Wide range of protocols supported; the Ekip Com communication modules enable integration with the most common
communication protocols based on RS485 serial lines and the most modern communication systems based on EtherNet
infrastructures, which guarantee an exchange of data in the order of 100 Mbit/s.

- Reduced installation times; the plug & play technology of the communication modules enable them to be snapped directly
into the terminal box, without needing to remove the electronic trip unit.

- Repetition of communication for greater reliability of the system; the circuit breaker can be equipped with two
communication modules at the same time, allowing the information on two buses to be exchanged simultaneously.

- Ready to smart grid; the Ekip Com 61850 module is the solution for integrating SACE Emax 2 into the automated systems
of electrical substations without the need for complex external devices.

- Complete supervision of Modbus RTU or Modbus TCP/IP networks via the Ekip View software for PCs.
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Supervision of the electri

al installation

Electronic trip unit

{ Ekip Touch

Ekip Touch + Ekip
i Measuring module

Ekip Hi-Touch

{Ekip G Touch

Ekip G Hi-Touch

Solution

Ekip Touch trip units + Ekip Com modules

Protocols supported:

Modbus RTU Ekip Com M(Sdbus RS-48

Profibus-DP : Ekip Com PrE)fibus

DeviceNet Ekip Com DéViceNet

Modbus TCP/IP ' Ekip Com Modbus TGP

Profinet ' Ekip Com Profinet

EtherNet / IP _Ekip Com EtherNet®
IEC61850 'Ekip Com IEC61850

Control functions

Circuit breakers opening and closing "

Measurement functions

Currents

Voltages

Powers

Energies

Harmonics

Network Analyzer

Data logger

Adjustment functions

Setting of thresholds

Resetting of alarms

Diagnostic

Protection function alarms

Device alarms

Protection unit tripping details

Events log

Protection unit tripping log

Maintenance

Number of operations

Number of trips

Contact wear (endurance)

Other data

Circuit breaker status

Circuit breaker position ?

Local/remote mode

1) Circuit breakers equipped with Ekip Com Actuator module, electrical accessories, opening and closing releases and spring charging motor

2) Circuit breakers equipped with auxiliary contacts to indicate position
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Communication devices and systems
Supervision and control software

ABB offers software applications that allow the Ekip electronic trip units to be

utilized to their fullest potential in terms of power management, acquisition and
analysis of the electrical values,
and testing of the protection, maintenance and diagnostic functions.

Overview of the software
An overview of the software available and their main characteristics are given below:

Software Functions Distinctive characteristics
Ekip Connect - commissioning of circuit breakers - simple and intuitive use
ta:siliﬁzso?t:?;ﬁunication bus - integrated with DOC electrical design software (IEC)
; : - useable via EtherNet
- automatic updating from the Internet
- off-line mode
- multi-media (smart phone, tablet or PC)
Ekip View - supervision and control of communication networks - engineering free

i - analysis of electrical value trends
i - condition monitoring

- analysis of past trends

i - customizable reports

‘- access to the installation via the Internet

- possibility of integrating third party devices

Ekip T&P interface

- testing of protection functions
i - ordinary maintenance of trip units

- test signals can be pre-set or configured as desired

: - advanced graphical interface

- generation of test reports

Ekip Connect
Ekip Connect enables data to be exchanged with one or more protection trip units, which:

- Assists with system commissioning; all system parameters and the protection thresholds can be set rapidly in the Ekip trip

units because of to the easy and intuitive navigation pages of the software.

- Permits rapid access to diagnostics; it is possible to consult and download the records of events, alarms and trip history,

thereby facilitating the identification and understanding of the anomalies.
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- Enables testing of the communication network; Ekip Connect performs an automatic scan of the Modbus RS-485 or
Modbus TCP network and determines whether the circuit breakers have been correctly connected and, when necessary,
signals incorrect configurations of the communication parameters (addresses, baud rate, parity).

The distinctive characteristics of the software are:

- Integration with DOC electrical design software (IEC only); the adjustments and settings calculated by the DOC software
can be downloaded directly into the protection trip units, thereby reducing commissioning times and the potential for errors.

- Ease of connection: Ekip trip units equipped with Modbus TCP Ekip Com modules can be controlled directly by the
EtherNet network.

- Multi-media; Ekip Connect is designed to operate on a PC or on the more modern tablet PCs and smart phones.

- Automatic updating from the Internet; if connected to the Internet, the software is able to constantly control the availability
of any updates.

The software is available free of charge on the ABB website www.abb.com/lowvoltage.

Media Ekip Connect Software

: Personal PC Smartphone/Tablet: iPhone/iPad
Operating system Windows XP, Windows 7, Windows Vista Android iOS
Method of connection to the trip units : Communication ;Test connector ;Wireless i Wireless i Wireless

i network i communication i communication i communication

SACE Emax 2 trip units

{ Ekip Com Modbus | Ekip T&P { Ekip Bluetooth { Ekip Bluetooth { Ekip Bluetooth

RS485 or TCP
SACE Tmax XT trip unlts """" ERidCom -
SACE Emax,T7.X1,T8 trip units PR120/D-M, -
PR330/D-M : : : :
SACE Tmax T trip units PR222DS/PD,  Ekip T&P or BT0O30 : BT030 -

! PR223DS; PR223/EF!

Functions of reading and control

Automatlc network scan

C|rcwt breaker opening and closing

Datalogger download

Other functions

Report generatlon ‘e

Use via EtherNet

1) Circuit breakers equipped with auxiliary contacts to indicate position
2) only in the presence of Modbus TCP Ekip Com modules
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Communication devices and systems
Supervision and control software

Ekip View
Ekip View is the software for supervising devices connected to a communication network that uses a Modbus RTU or Modbus
TCP protocol.

It is the ideal tool for all applications that require:

- remote control of the system,

- monitoring of power consumption,

- fault detection of the system,

- allocation of energy consumption to the different processes and departments,
- preventative planning of maintenance.

The main characteristics of Ekip View are:

- Engineering free and ready to use software which guides the user in the recognition and configuration of the protection
units without the need for any supervision system engineering activities.

- Dynamic mimic panel; after automatic scanning of the network, for each of the devices found, Ekip View proposes a
dynamic symbol that summarizes the most important information (status, electrical measurements, alarms). The extensive
library of electrical symbols enables the entire electrical system to be depicted in detail.

- Analysis of trends; the instantaneous and past trends of currents, powers and power factors are represented graphically
and can be exported into Microsoft Excel for detailed analysis.

- Reports; advanced reports can be created regarding system and communication network diagnostics. Using the Alarm
Dispatcher option, the user can receive the most important indications via SMS or e-mail.

- Access via web to the installation, due to the Web Server function of Ekip View.
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{ EKip View Software

Communication characteristics

Protocol Supported _iModbusRTU ModousTCP
Physical layer iRS485 EtherNet
M‘aximum data exchange rate 19200 bps ) 100 Mbps
Operating system Windows XP, Windows 7, Windows Vista

Devices supported

SACE Emax 2 trip units i Ekip com Modbus RS485 ) _iEkip com ModbusTCP
SACE Emax,T7,X1,T8 trip units 1 PR120/D-M, PR330/D-M ) e
§ACE Tmax T trip units PR222DS/PD, PR223DS

§ACE Tmax XT trip units Ekipcom e
Third party devices i optional 0 . optona®
Licences available - up to 30 2 controllable devices

- up to 60 ? controllable devices
- unlimited number @ of controllable devices

Supervision and control functions

Circuit breaker opening and closing ¢ e .
E]ectrical value trends . e
Log of electrical value trends .

Dynamic installation mimic panel e
Automatic scanning A L
Centralized synchronizing of time A A
Web server function i R L
Redundancy i optional

OPC server-client optional

Measurement functions ©

Currents . e
Voltages . .

- o
Energies R A e
Harmonics N A e
Network Analyzer N A e
Data logger . .

Adjustment functions

“Smetting of thresholds A e
Resetting of alarms . .

Diagnostics

.l?.r‘otection function alarms A e
Device alarms R T e
Communication system alarms A S
.F".r‘otection unit tripping details A S
Events log it e
E.r‘otection unit tripping log e ) ) e
Beport generation R e
Transmission of alarms via SMS i optional ) _ioptiona .
Transmission of alarms via e-mail optional optional

Maintenance

Ngmber of operations e ,: ..............
Number of trips R A e
Contact wear (endurance) ie ‘e

Other data

.C“i‘rcuit breaker status e ,: ..............
.Q“i‘rouit breaker position ” A e
local/remote mode e e

1) Contact ABB to integrate other devices in the Ekip View software 5) two client web accesses included in the licence, optional accesses for up to 5

2) can be increased 6) according to the values supported by the trip units

3) within the physical limit of the protocol used 7) circuit breakers equipped with auxiliary contacts for position indication

4) circuit breakers equipped with Ekip com Actuator module and electrical accessories
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Communication devices and systems
Supervision and control software

Ekip T&P Interface

The Ekip T&P Interface software, used together with the Ekip T&P device, enables the electronic protection trip units to be
tested for correct operation during the stages of commissioning and system maintenance.

As a result of advanced graphical interfaces, the user can simply select the test to perform: from simple current and voltage
signals to more complex wave forms with the presence of harmonic distortion.

18DC200497F001
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The software creates and stores all reports, keeping a record of the tests carried out and essential information such as the
operator name, date, serial number of the circuit breaker, type of test and the result.

1SDC200498F001
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Accessories
Functional areas

The new SACE Emax 2 circuit breakers have been designed to optimize the
installation and commissioning of accessories.

The front of the circuit breaker features two functional areas, which are protected by separate covers:

- Accessories area for the installation of accessories inside the circuit breaker and Ekip trip unit. The areas dedicated to
accessories can be accessed by removing the flange and the accessories cover. On removal, the operating mechanism area
remains segregated and protected, providing safety for operators.

- Safety area, for housing the stored energy operating mechanism of the circuit breaker. To carry out maintenance on the
operating mechanism, the cover of the accessories and safety area must be removed.

5/2 1 1SDC200039D0201 | ABB catalogue
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As a result of two distinct functional areas that determine the operating spaces, the
accessorizing logic of the circuit breakers has been considerably simplified.

The auxiliary connection terminal box also features two areas:

- Terminal area for housing and inserting the terminals for wiring the auxiliary connections. The terminals can be wired first and
then installed in the circuit breaker terminal box, thereby facilitating cable connection for the operator.

- Cartridge module area for housing for the Ekip modules. These are installed directly on the upper part of the circuit breaker
or of the cradle without having to remove the Ekip electronic trip unit, thereby minimizing the time required for the installation
and commissioning of accessories.

1SDC200500F001_UL

1 accessories area

2 safety area

3 terminal area

4 cartridge module area
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Accessories
Standard supply

The fixed versions of SACE Emax 2 automatic circuit breakers and switch disconnectors are always supplied as standard with

the following accessories:

- IP30 protection for switchgear door (door escutcheon)

- lifting plates for E2.2 through E6.2 circuit breakers

- front terminals for E1.2 circuit breaker

- adjustable rear terminals for E2.2 through E6.2 circuit breakers, mounted in HR — HR configuration, with exception for E4.2 L
version, E4.2 3200A and E6.2 6000A in which they are supplied in VR - VR configuration.

In addition, for fixed automatic circuit breakers only:

- four standard open/closed auxiliary contacts - AUX 4Q (4 Form C)

- four terminal blocks for auxiliary connections

- mechanical signalling of the tripping of the protection trip unit - TU Reset
- Ekip TT power supply and test unit, for displayed trip units

- trip signalling contact (S51 / bell alarm).

18DC200501F001_UL
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The drawout versions of circuit breakers and switch disconnectors are always supplied as standard with the following
accessories:

- closed circuit breaker racked out mechanism lock

- lifting plates for E2.2 through E2.6 circuit breakers

- lever for racking in and racking out

- anti-insertion lock

- anti-racking out device (fail safe).

In addition, for drawout circuit breakers only:

- four standard open/closed auxiliary contacts - AUX 4Q (4 Form C)

- four terminal blocks for auxiliary connections

- mechanical signalling of the tripping of the protection trip unit - TU Reset
- Ekip TT power supply and test unit, for displayed trip units

- trip signalling contact (S51 / bell alarm).

The cradles feature:

- IP30 protection for switchgear door (door escutcheon)

- anti-insertion lock

- standard shutter lock — SL

- adjustable rear terminals, mounted in HR — HR configuration, with exception for E4.2 L version, E4.2 3200A and E6.2 6000A
in which they are supplied in VR - VR configuration..

1SDC200502F001_UL
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Accessories
Circuit breaker accessories

SACE Emax 2 circuit breakers offer a wide range of accessories developed to satisfy the application and installation

requirements of every customer.

Automatic circuit breaker

Switch disconnector

E1.2 E2.2-E4.2 - E1.2 E2.2-E4.2 -
E6.2 E6.2

Signalling
Standarot'open/closed auxmary contacts - AUX 4Q (4 Form C) o/ 00 o/ 00 O/00
Open/closed auxiliary contacts - AUX 6Q (6 Form C) - 0/00 -
Open/ctoeed auxiliary contacts- AUX 15Q (1 5 Form C) O /00 O/00 O/00
Auxiliary position contacts - AUP ° ° °
Ready t:o::close 3|gnalllng contact RTC O/00 O/00 O/00
TU Reset‘rnechanlcal S|gnaII|ng of the trlpplng of protectlon trip un|t TU Reset o/ 00 o/ 00 -
Trip signalling contact - §51 / bell alarm o/ 00 o/ g® -
Contact signalling loaded springs — S33 M/2 (supplled with Motor) O /00 O/00 O/00
Control
Shunt trip / closmg coil - YO/YC 0/00 0/00 0/00

O /00 O /00 O /00

0/00 0/00 0/00

0/00 0/00 0/00

O/00 O /00 O /00

0/00 0/00 -
Shunt trip and closmg con test un|t YO/YC Test Un|t (IEC onIy) o/e o/e o/e
Safety
Anti-racking out device (fa|I safe) - FS oo [ ) { 1)
Key lock and padlock in open posmon KLC and PLC O /00 O/00 O/00
Key Ioc:k:and padlock in racked in / test / racked out posmon KLP and PLP ° (0] °
Shutter lock - SL ° ° o
Lock for racking- out mechanlsm W|th circuit breaker in cIosed posmon ° o0 o
Lock for"r”ackmg |n / rackmg out the moblle part when the doori is open - DLR - [ -
Lock touorevent door opening when circuit breaker is in racked in/
test position - DLP ) ® .
Lock to:orevent door openmg when c|rcu|t breaker isin closed posntlon DLC O /00 O/00 O/00
Anti-insertion Iock o/ 00 o/ 00 o/ 00
Mechantcal operatlon counter - MOC 0/00 0/00 0/00
Protection devices
Protect!on device for openlng and closmg pushbuttons PBC O /00 O/00 6/00 O/OO ...........
IP30 Protection (door escutcheon) e/0 e/0 /o o/o .............
IP54 Protection (door escutcheon) o/e o/e o/e o/e
Termlna‘lucovers HTC / LTC 0/00 - A .
Phase o‘arners PB O /00 - I S
Connections
Adjustable rear terminal - HR/VR o o o LI
Front terminal - F . ° ® ©
Other conflguratlons o/e - o/e -
Interlocks and switching devices
Mechanical |nter|ock Mi 0/00/@ 0/00/@ 0/00/® 0/00/ e
Automatl‘c transfer swﬂches ATS (IEC only) 0 /00 O/00 o/00 T O/OO ...........

° Standard accessory for fixed circuit breaker
O Accessory on request for fixed circuit breaker
[ 1) Standard accessory for mobile part

(ee) Accessory on request for mobile part

[ Standard accessory for cradle

o Accessory on request for cradle
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1SDC200503F001

18DC200505F001

1SDC200504F001

Signalling

Open / closed auxiliary contacts - AUX

SACE Emax 2 circuit breakers can be equipped with auxiliary contacts that signal the open or closed
status of the circuit breaker. The first block of four standard contacts is always provided with the
automatic circuit breakers. The switching contacts are available in the following configurations:

Open / closed auxiliary contacts - AUX 4Q (4 Form C)

E1.2

E2.2 ... E6.2

4 auxiliary contacts standard

Open / closed supplementary auxiliary contacts - AUX 6Q (6 Form C)

6 auxiliary contacts standard

e

Open / closed external supplementary auxiliary contacts - AUX 15Q (15 Form C)

15 auxiliary contacts : standard

digital signals

Maximum number of open / closed
auxiliary contacts that can be installed

19

‘25

Standard contact

Contact for digital signals

Type : changeover contacts : changeover contacts
Minimum load 1100mA @ 24V imA@5V
Breaking capacity
DC F24v P 0.1A
125V {0.3A @ Oms -
250V 10.15A @ Oms -
AC 1250V {5A @ cos 1 -
: 5A @ cosp 0.7 -
: 5A @ cose 0.3 -
L 400V {3A @ cos 1 -
2A @ cosg 0.7 -
1A @ cose 0.3 -

Electrical diagram reference: figure 1, 81, 91

Aux 6Q (6 Form C) is an alternative to the Ekip Signalling 4K module. AUX 15Q (15 Form C)
is an alternative to the mechanical interlock (Ml), the lock to prevent door opening when the
circuit breaker is in the closed position (DLC) or the lock to prevent door opening when the
circuit breaker is in the racked in or test position (DCP) if mounted on the right side.
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Accessories
Circuit breaker accessories

Auxiliary position contacts - AUP
When the circuit breaker is a drawout version, the position of the mobile part can be signalled
electrically by accessorizing the cradle with one of the following signalling contact units:

1SDC200506F001

Aucxiliary position contacts (AUP) E1.2 E2.2 ... E6.2
"  standard e i-
6 auxiliary contacts i : : i
: digital signals e i
. i standard i- ie
5 auxiliary contacts i : : :
: digital signals i - i e
5 supplementary standard - .
auxiliary contacts  digital signals . ‘e

Maximum number of auxiliary position

contacts that can be installed 6 10
H é Standard contact Contact for digital signals
i § Type changeover contacts changeover contacts
[+ " Minimum load 100mA @ 24V 1mA @ 5V
. Breaking capacity
DC 24V - 0.1A
125V 0.3A @ Oms -
250V 0.15A @ Oms -
AC 250V 5A @ cose 1 -
5A @ cosg 0.7 -
5A @ cosg 0.3 -
400V 3A @ cosgp 1 -
2A @ cosp 0.7 -
1A @ cosp 0.3 -

Electrical diagram reference: figure 95, 96, 97

Ready to close signalling contact - RTC

The ready to close signalling contact — RTC — indicates that the circuit breaker is ready
to receive the closing command. The circuit breaker is ready to close when the following
conditions have been met:

- circuit breaker open

- springs loaded

- no opening command or locks on the opening command

- circuit breaker reset following tripping of Ekip protection trip unit.

1SDC200508F001

Standard contact Contact for digital signals
Type : Switching
Minimum load {100mA @ 24V i1mA @ 5V
Breaking capacity
L4y ‘0.1
DC ......... PP
: 250V 5A @ Oms / 0.2A 10ms i -

AC {250V {3A @ cosg 0.7 i

Electrical diagram reference: figure 71
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Mechanical signalling of the tripping of the protection trip unit - TU Reset

The automatic circuit breakers are always equipped with a mechanical device that signals
the tripping status of the protection trip units. After the Ekip trip unit has tripped due to an
electrical fault, the signalling device clearly indicates the tripping status on the front of the
circuit breaker. The circuit breaker can be reset only after the signalling pushbutton has been
restored to its normal operating position. The device conforms to the ANSI 86T standard.

18DC200509F001

Trip signalling contact - S51 / bell alarm

The contact signals the opening of the circuit breaker after the Ekip protection trip unit

has tripped. The circuit breaker can only be closed after the “TU Reset” tripped trip unit
mechanical signalling pushbutton has been restored to its normal operating position.

The switching contact, which is always supplied with the standard version of the automatic
circuit breakers, is also available on request in a version for digital signals. It can also

be associated with an optional accessory for resetting by remote control - YR. For
electromechanical characteristics, please refer to the RTC contact.

Electrical diagram reference: figure 11

1SDC200685F001

Contact signalling loaded springs — S33 M/2

This contact is always supplied with a geared motor in its standard (250V) format. It remotely
signals the spring status of the circuit breaker operating mechanism. It is available in both a
standard version and a 24V version for digital signals.

Standard contact Contact for digital signals
Type : changeover contacts : changeover contacts
Minimum load | 100mA @ 24V 1mA @5V
Breaking capacity

‘- [0.1A
:0.3A @ Oms i
5A @ Oms -
@ coso 1 -
5Am@ cose 0.7

3r@ coso 1 -

§1A@cos<p0.3

Electrical diagram reference: figure 12
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Accessories

Circuit breaker accessories

18DC200510F001

Control

Shunt trip / closing coil - YO/YC

The shunt trip and closing coil enable the circuit breaker to be controlled remotely. Opening

is always possible, while closing is available only when the closing springs of the operating
mechanism are loaded and the circuit breakers is ready to close.

The releases operate by means of a minimum impulse current duration time of 100 ms.
Furthermore, they can operate in permanent service. In this case, if an opening command is
given by means of the shunt trip, the circuit breaker can be closed by de-energizing the shunt
trip and (after a time of at least 30ms) by supplying a closing command.

Electrical diagram reference: figure 75, 77

Second shunt trip / closing coil - YO2/YC2

For certain installations the redundancy of mechanisms and circuit breaker operating circuits

is often requested. To answer these needs, SACE Emax 2 circuit breakers can be equipped
with double shunt trips and double closing coils. The technical characteristics of the second
accessories remain the same as those of the first.

A second closing coil can be used for E2.2, E4.2 and EB.2 circuit breakers. A second shunt
trip can be used as an alternative to the undervoltage release or anti-racking out device on any
breaker.

Electrical diagram reference: figure 72, 79

General characteristics

Power supply (Un)

£ YO/YO2: 70%...110% Un
- YC/YC2: 85%...110% Un

E1.2
Eo2..E62

Closing time (YC/YC2)
tme . e
S i
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Shunt trip and closing coil test unit - YO/YC Test Unit (IEC only)

The shunt trip and closing coil test unit helps ensure that the various versions of releases are
running smoothly, to guarantee a high level of reliability in controlling circuit breaker opening.
The test unit ensures the continuity of the shunt trips and closing coils with a rated operating
voltage between 24V and 250V (AC and DC), as well as verifies the functions of the electronic
circuit.

Continuity is checked cyclically with an interval of 20s between tests. The unit has optic
signals via LEDs on the front, which provide the following information:

POWER ON: power supply present

TESTING: testing in progress

TEST FAILED: signal following a failed test or lack of auziliary power supply

ALARM: signal given following three failed tests.

Two relays with one change-over area also available on board the unit, to allow remote
signalling of the following events:

Failure of a test - resetting takes place automatically when the alarm stops

Failure of three tests - resetting occurs only by pressing the manual RESET on the unit.

Charachteristics of device
Auxiliary power supply 24V...250V AC/DC

Maximum interruped current {BA

Maximum interrupted voltage {250V AC
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Accessories
Circuit breaker accessories

Undervoltage release - YU

<& The undervoltage release opens the circuit breaker when there is a significant voltage drop
or power failure to its control signal. It can be used for safe remote tripping, for blocking
closing or to control the voltage in the primary and secondary circuits. The power supply
for the release is therefore obtained on the supply side of the circuit breaker or from an

' B independent source. Circuit breaker closing is permitted only when the release is powered.
; The undervoltage release is an alternative to a second shunt trip or the anti-racking out device.
L ;l_ ; §
b 7, : General characteristics
v Power supply (Un) AC

s :
30V .
48V .
60V
110V...120V e
120V...127V e
220V...240V .
240V...250V .
277V ‘e
380V...400V e
415V...440V e
480V...500V e

Operating limits ” 170%...110% Un

Inrush power (Ps) | 300VA

Continug‘L.l; power (Pc) 3.5VA

E1.2 ) 130ms
E2.2 .. E6.2 50 ms

Electrical diagram reference: figure 73
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Time-delay device for undervoltage release - UVD (IEC only)

The undervoltage release can be combined with an external electronic time-delay device

for the circuit breaker, allowing for delayed tripping with adjustable preset times. Use of the
delayed undervoltage trip unit is recommended to prevent tripping when the power supply
network for the trip unit is subject to brief voltage drops or power supply failures. Circuit
breaker closing is inhibited when it is not powered. The time-delay device must be used with
an undervoltage release with the same voltage.

General characteristics

Power supply (UVD)

Adjustable opening time (YU + D): :0.5-1-1.5-2-3 s

Remote reset - YR

The reset coil YR permits remote resetting of the circuit breaker after a release has tripped due
to an overcurrent condition.

It is available for all automatic circuit breakers, in different voltage supplies:

General characteristics

Power supply (Un)

Operating limits

£90%...110% Un

Electrical diagram reference: figure 14
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Accessories

Ci

5/14

rcuit breaker accessories

Motor - M

The spring charge motor automatically loads the closing springs of the circuit breaker. The
device, which can be installed from the front, automatically reloads the springs of the operating
device when they are unloaded and power is present. In the event that no power is present,
the springs can be manually loaded by a dedicated lever on the operating device. The motor is
always supplied with the limit switch contact S33 M/2 which signals the status of the springs.

: ¢ § General characteristics
_;4: B Power supply (Un) AC DC
24V-30V ‘e ‘e
48V-60V ie ie
100V...130V Qe ie
220V...250V ‘e ‘e
r s 277V . -
1 380V...415V ‘e -
o 440V...480V (E2.2 ... E6.2) ie -
fJ . Operating limits :85%...110% Un
o | [ % Inrush power (Ps) 300VA E1.2 300W E1.2
8 500VA E2.2 ... E6.2 500W E2.2 ... E6.2
: ,J/ % Inrush time :200ms
Continuous power (Pc) 100VA E1.2 100W E1.2

150VAE2.2 ... EB.2

150W E2.2 ... E6.2

Charging time

E1.2

i8sec

E2.2 ... E6.2

i8sec

1) A 277V motor is available for E2.2 through E6.2
Electrical diagram reference: figure 13
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Safety

Anti-racking out device / Fail safe - FS

The anti-racking out, or fail safe device prevents the moving part of a drawout circuit breaker from
being racked out of the cradle when the springs are charged. It is always supplied with the moving
part of a UL version drawout circuit breaker or switch and is an alternative to the undervoltage
release or second shunt trip.

Key lock in open position - KLC

Due to these safety devices, the SACE Emax 2 circuit breakers can be locked in the open
position. The lock can also be used during maintenance activities when the shield of the
accessories area is removed. The device is available as a lock with different keys — KLC-D (for
only one circuit breaker) or with the same keys — KLC-S (for several circuit breakers).

Four different key numbers are available for the KLC-S.

SACE Emax 2 also allows alternative key locks to be installed. The following key lock adapters
are also available:

— Ronis

— Profalux

- Kirk

— Castell

In this case, the key locks must be supplied by the customer.

1SDC200515F001

1SDC200516F001

Padlocks - PLC

The padlock options allow the circuit breaker to be kept open by acting directly on the mechanical
operating device (opening pushbutton). Three different padlock versions are available:

— Locking device with plastic structure for up to a maximum of three padlocks of 4mm/0.15"
— Locking device with metal structure for up to a maximum of two padlocks of 8mm/0.31"

— Locking device with metal structure for one padlock of 7mm/0.27" or for padlock hasps
The padlocks must be supplied by the customer. This device is an alternative to the protection
device for opening and closing pushbuttons (PBC).

18DC200517F001
B

1SDC200518F001

Key lock in racked in / test / racked out position - KLP

This device enables the mobile part to be locked in one of the three positions: racked in, test
and racked out.

This device can be supplied with locks with different keys — KLP-D or with the same keys —
KLP-S. A second key lock option can be added for a maximum of two key locks per breaker.
Locking in the racked in, test and racked out positions can be achieved by using other key

locks — KLP-A. Adapters are offered for acceptance of Ronis, Profalux, Kirk and Castell locks,
which are to be provided by the customer. With the exception of the Castell version, every circuit
breaker can accept up to two key locks. Moreover, it is possible to allow locking only when in the
racked out position with a supplementary lock in racked out position accessory.

. ﬁ
d 1SDC200519F001

1SDC200520F001

Y

Padlock in racked in / test / racked out position - PLP

This device can hold up to three padlocks of 8mm/0.31" in diameter. The structure housing the
padlocks can also be used in combination with the 2™ key KLP keylock option. Furthermore,

it enables the lock of the moving part in the racked out position only by means of the
supplementary lock in racked out position.

18DC200521F001

Shutter lock - SL

When the mobile part of a drawout unit is in the test position, the shutters of the cradle close,
maintaining the insulation distance and physically segregating the live parts of the of the cradle
from the internal breaker compartment of the cradle. Using two dedicated mechanisms, the
upper and lower shutters can be locked independently of one another. The shutter lock is always
supplied with the cradle of the SACE Emax 2 circuit breakers and locks the shutters, using

a maximum of three padlocks of 4mm/0.15", 6mm/0.23" or 8mm/0.31". The padlocks are
supplied by the customer.
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18DC200624F001

1SDC200523F001

Protection devices

Lock for racking out mechanism with circuit breaker in closed position

SACE Emax 2 drawout circuit breakers are always supplied with a lock that prevents the
mobile part from being racked in and racked out when the circuit breaker is in the closed
position. To rack in the mobile part, the circuit breaker must be in the open position.

Lock for racking in / racking out the mobile part when the door is open - DLR
This accessory, which is mounted on the cradle, prevents the mobile part from being racked in
or out when the switchgear door is open.

Lock to prevent door opening when the circuit breaker is in racked in / test position - DLP
This safety device prevents the switchgear door from being opened when the mobile part of
the drawout version of the circuit breaker is in the racked in or test position.

The circuit breaker can only be racked in when the door is open. This accessory can be
installed on either the right or left side of the cradle. It is available for the E2.2, E4.2 and E6.2
circuit breakers. If mounted on the right side, it is an alternative to the mechanical interlock,
the AUX 15Q (15 Form C) or the DLC lock.

Lock to prevent door opening when the circuit breaker is in the closed position - DLC
This prevents the compartment door from being opened when the circuit breaker is in the
closed position (and with the circuit breaker racked in for drawout circuit breakers).

It also blocks the circuit breaker from closing when the compartment door is open. It is an
alternative to the mechanical interlock, the AUX 15Q (15 Form C) or the DLP if mounted on the
right side.

Anti-insertion lock
The withdrawable circuit breakers are equipped with special locks that allow the mobile part to
be inserted only into the corresponding cradle.

Mechanical operation counter - MOC

The number of mechanical operations is often one of the elements that determines the
frequency of ordinary maintenance operations on circuit breakers. With the mechanical
operation counter, which is always visible on the front of the circuit breaker, the user knows
how many mechanical operations the device has performed.
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Protection device for opening and closing pushbuttons - PBC

This accessory is applied to the safety cover of the circuit breaker and is available in two

versions:

— Pushbutton protection device, which blocks operations on both the opening and closing
pushbuttons unless the special key is used.

— Padlockable pushbutton protection device, which makes it possible to block either or
both pushbuttons and lock the covers in place. It does not trip the breaker as a standard
"Padlock device" would.

— This device is an alternative to PLC padlocks.

IP30 Protection (door escutcheon)
Supplied with every circuit breaker, the cover frame is installed on the door of the switchgear
to achieve an IP30 degree of protection on the front part of the circuit breaker.

IP54 Protection (door escutcheon)

This transparent cover completely protects the front of the circuit breaker, enabling an I1P54
degree of protection to be achieved. This accessory is provided with double key lock (same or
different keys).

Terminal covers - HTC / LTC

These accessories are installed over the terminal area, thereby reducing the risk of direct
contact with the live parts of the circuit breaker. Two versions are available for E1.2: HTC high
terminal covers and LTC low terminal covers.

Phase barriers - PB
These protection devices increase the insulation distance between adjacent phases. They are
available for all the frames.
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Connections
The SACE Emax 2 circuit breakers to ANSI C37 / UL 1066 offer a wide variety of terminals, thereby always guaranteeing an
optimal solution for connection to the power circuit.

Solution for fixed circuit breakers

Type | Abbreviation E1.2 E2.2 {E4.2 {E6.2

HR

Rear adjustable terminal * VR :
Multiple stab design
° . ®
Extended front terminal EF
Front terminal °F O ‘0 @]
Front spread terminal ES
Terminal for cable FcCuAl FoCUAl

4x500kcmil / 240mm?

@ Standard configuration

O Configuration on request

(*) The adjustable terminals are supplied as standard in the HR — HR configuration, with exception for E4.2 L version, E4.2 3200A and E6.2 6000A
in which they are supplied in VR - VR configuration.
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Solutions for cradles, drawout circuit breakers

Type { Abbreviation ‘E1.2 E2.2 {E4.2 ‘E6.2

HR

Rear adjustable terminal VR

® °
Front terminal F O @]
Extended front terminal EF
Front spread terminal ES
Terminal for cable FcCuAl Fc CuAl

4x500kcmil / 240mm?

@® Standard configuration

O Configuration on request

(*) The adjustable terminals are supplied as standard in the HR — HR configuration, with exception for E4.2 L version, E4.2 3200A and E6.2 6000A
in which they are supplied in VR - VR configuration.
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Interlocks and switching devices

Mechanical interlocks

These interlock systems enable various opening and closing configurations to be obtained between two or three
circuit breakers. Four types of interlock configuration are available:

Types of interlock

%Possible application

%Circuit breakers

Type A

Excludes the possibility of having two
circuit breakers in the closed position
at the same time.

Main line power supply and emergency
power supply.

BEEE
EEEE

Available between
circuit breakers of
different sizes and with
i any fixed / drawout
version

Type B

Permits a pair of circuit breakers to be closed
if the third is open. The latter can only be
closed when the pair is open.

Two power supplies from transformers
and one emergency power supply.

o[=Je]=][e]=
—llo]le]lo][o]
lel=]=]e]le]e

Available between

E2.2, E4.2 and E6.2
circuit breakers and

i with any fixed / drawout
version

Type C

Permits two out of three circuit breakers
to be closed at the same time.

Two half-busbars can be powered by a single
transformer (bus-tie closed) or by both at the

: same time (bus-tie open).

»
Tt

-I[=]le]e]lo] - ][]
el Te]=]e][e]
ERREREEE

Available between

E2.2, E4.2 and EB.2

i circuit breakers and
with any fixed / drawout
version

Type D

Permits one out of three interlocked
circuit breakers to be closed.

Three power supplies on the same busbar
that must not operate in parallel.

o—m/u—@—

—
—4

olo]=]e]=
o] =Je]lo ]
EHRERE

Available between

E2.2, E4.2 and EB.2
circuit breakers and

i with any fixed / drawout
version
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The mechanical interlocks offer multiple solutions for installation that simplify their integration into the switchgear. The interlocks
can be mounted:

— vertically VR

— horizontally HR

— mixed L

Different types of interlocks can be supplied according to the maximum distance between two interlocked breakers:

‘Type A :Type B, C, D
Horizontal 9ft/2750mm 5.25ft/1600mm
Vertical £3.25ft/1000mm 3.25ft/1000mm

Breakers E1.2 e

For B, C and D types, the maximum distance between the two furthest breakers is 10.5ft/3200mm for horizontal configurations
and 6.5ft/2000mm for vertical configurations. It is possible to make the mechanical interlock among three circuit-breakers
disposed in "L position" by using the cables of three horizontal circuit-breakers interlock. Make sure the distance between the
horizontal and vertical circuit-breakers respect the minimum and maximum distance. All cables can be cut to guarantee easy
installation in switchboards. Mechanical interlocks are not compatible with AUX 15Q (15 Form C), the locks for preventing door
opening when the circuit breaker is in the closed position (DLC) or when the circuit breaker is in the racked in or test position
(DLP) if mounted on the right side.

Automatic Transfer Switches ATS (IEC only)

The ATS (Automatic Transfer Switch) is a network-unit transfer device used in installations where switching from the main
power line to an emergency line is required in order to ensure that power is supplied to the loads in the case of power loss or
abnormalities from the main line.

These devices are able to control the entire transfer procedure automatically, but also offer commands for performing the
procedure manually. In the event of loss or anomalies in the main line voltage, the opening of the main line circuit breaker, the
starting of the generator set (if present) and the closing of the emergency line are activated according to the parameters set by
the user. In the same way, when the main line returns to normal, the reverse transfer procedure is performed automatically.
The new generation of ATSs (ATS021 and ATS022) offers the most advanced and complete solution for ensuring service
continuity. The ATS021 and ATS022 devices can also be used with all automatic circuit breakers and switch disconnectors of
the Tmax XT family.

The ATS021 and ATS022 devices have been designed to be self-powered. ATS022 is also designed for the connection of an
auxiliary supply, which enables the use of further functions.

The ATS021 and ATS022 devices can control both power supply lines and also analyze:

— phase imbalance;

- frequency imbalance;

— phase loss.

In addition to the standard control functions, the ATS022 unit also permits:

— the priority line to be selected;

— a third circuit breaker to be controlled;

— the device to be integrated into a supervision system with Modbus communication (auxiliary supply needed);

— parameters to be read and set, and measurements and alarms to be displayed by means of a graphical display.

Typical applications are: supply of UPS (Uninterrupted Power Supply) units, operating rooms and primary hospital services,
emergency power for civil buildings, airports, hotels, databases and telecommunication systems and power supply of industrial
lines requiring continuous processes.

For correct configuration, each circuit breaker connected to the ATS021 or ATS022 device must be fitted with the following
accessories:

— mechanical interlock;

— motorized control of opening and closing ;

— contact for signalling status (open / closed) and contact for signalling tripping;

— contact for signalling circuit breaker racked in (for drawout circuit breaker).
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Technical characteristics

18DC200537F001

1SDC200538F001

 ATS021

 ATS022

General Auxiliary supply voltage

Not required

Not required
(24-110V DC is required only

: for Modbus communication and
i systems of 16 2/3 Hz)

Supply voltage, Un Max 480V AC Max 480V AC
Frequency, fn 50, 60 Hz 16 2/3, 50, 60, 400 Hz
Dimensions Hin/mm  3.78/96 13.78/96
H ‘Win/mm | 5.67/144 15.67/144
R Din/mm | 6.79/170 £6.79/170

Installation on front of switchgear
Installation on DIN rail

Installation on front of switchgear
Installation on DIN rail

: Operating mode

: Automatic/Manual

: Automatic/Manual

: Monitoring of normal and emergency line

Characteristics

: Control of circuit breakers on normal and emergency line

: Setting start-up of generator

i Setting switch-off of generator with settable time delay

hird circuit breaker

election priority line

; M‘édbus Rs485 communication

: Display - .
Environmental ful':"'fétection degree IP20 IP20
conditions  Operating temperature 1220 ... +60 °C / -4...+140°F 1220 ... +60 °C / -4...+140°F
- Humidity 5% - 90% without condensation 5% - 90% without condensation
Operating H‘dervoltage %—30% ... -5% Un %—30% ... =5% Un
thresholds vervoltage [ +5% ...+30% Un [ +5% ...+30% Un
 Frequency thresholds £-10% / +10% fn 1-10% ... +10% fn
Tests Test Mode ‘e ‘e
' Mode Test Gen set ‘e ‘e
Standards fulé.l‘éotronic devices for use in electrical installations EN-IEC 50178 EN-IEC 50178
. Electromagnetic compatibility |EN 50081-2 |EN 50081-2
. |EN 50082-2 |EN 50082-2
. Environmental conditions IEC 68-2-1 | IEC 68-2-1
: IEC 68-2-2  IEC 68-2-2
{IEC 68-2-3 {IEC 68-2-3

Electrical diagram reference: figures 100,101 and 102.
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Ekip trip unit accessories

The electronic trip unit accessories enable utilization of all the potential of Ekip protection trip units in terms of signalling,
connectivity, protection functions and testing.

Electronic trip unit

Ekip DIP . Ekip Touch "Ekip Hi-Touch  Ekip GTouch | Ekip G Hi-Touch
Power supply
Ekip Supply S
Battery for Ekip trip uunits o ..........
Connectivity
Ekip Com
Ekip Com Redundantﬂ ...........
Ekip Com Actuator ) o ..........
Ekip Link o ..........
Ekip Bluetooth O
Signalling
Ekip Signalling 2K
Ekip Signalling 4K e
Ekip Signaling 10K —

Ekip Power Controller

Measurement and Protection

Ekip Measuring Pro

Ekip Measuring

Ekip AUP
Ekip RTC o ..........
Ekip Synchrocheck H ...........
Ekip LCD i e
Rating Plug o ..........
Homopolar toroid ~~~~~~~~~~~
Toroid for differential 'brotection (IEC only) ...........
Current sensor for exiernal neutral O """""
Displaying and Supervision

Ekip Multimeter O
Ekip Control Panel o ..........
Testing and Programming

Ekip TT o
Ekip T&P o ..........
Ekip Programming o ..........

@ Standard accessory
O Accessory on request
(" not available for E1.2
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All accessories are automatically recognized by the Ekip units without the need for any specific configuration. Based on the
installation method and connection of the trip units, the electronic accessories can be divided into:

Installation

Modules

{ Highlights

Terminal box

Accessorizing
area

Ekip trip unit
test port

External

Cartndge modules:
Ekip Com
Ekip Link
Ekip 2K
Ekip Supply
Ekip Synchrocheck

- The Ekip Supply module enables the trip units to be supplied with a wide
range of control voltages

- The Ekip Supply module has a dedicated posmon in the |nsta||at|on area
in the terminal box; the other modules can be installed as desired in the
positions available

- When fitted with the Ekip Supply module, up to 2 addltlonal modules can
be installed on E1.2, and up to3onE2.2, E4.2and E6.2

Ekip LCD

Ekip Com Actuator
Ekip RTC

Ekip AUP

Ekip Measuring
Ekip Signalling 4K
Rating Plug
Battery for Ekip

- For all the trip unlts with a touch screen mterface, an LCD version is
available without any adjustment in the protection and measurements
functions

- Thanks to the optlonal modules Ekip RTC and Ekip AUP aII the Ekip tr|p
units can acquire and monitor the ready to close state and the racked in/
test |so|ated/racked out position of the circuit breaker

- The Ekip Signalling 4k module increases the remote S|gnalllng pOSS|b|I|t|es
for E2.2, E4.2 and EB.2 and can be installed if the Ekip Supply module or
another 24V auxmary power supply is present

Ekip T&P
Ekip TT

i Ekip Bluetooth

- These can be connected to the front test port of the tnp unlts even Wlth the
evice in operation

ompatlble Wlth the SACE Tmax XT range

 Ekip Multimeter
Ekip Control Panel

Ekip 10K

Ekip Multlmeter can supply a 24V DC output to the trip un|t it is connected to

- Several Ekip unlts and / or Eklp Signalling 1OK can be connected at the
same time to the same Ekip trip unit

{ External neutral sensor
i Homopolar toroid
: Differential toroid (IEC only)

i - These are connected to the trip unit by the termmal box of the circuit
breaker
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Power supply

Ekip Supply Power Supply module

The Ekip Supply module supplies all Ekip trip units and modules present on the terminal box
and of the circuit breaker with auxiliary power (in AC or DC) available in the switchgear.

The module is mounted in the terminal box and permits the installation of the other advanced
modules. It can be field installed at any time.

Two versions are available according to the control voltage available:

— Ekip Supply 110-240V AC/DC

— Ekip Supply 24-48V DC

Electrical diagram reference: figures 31, 32

Connectivity

The Ekip Com modules enable all SACE Emax 2 circuit breakers to be integrated in an
industrial communication network for remote supervision and control of the circuit breaker.
They are suitable for all distribution and generator protection versions of the Ekip Touch and
Hi-Touch trip units.

Since they are mounted in the terminal box, communication can be maintained with
withdrawable circuit breakers, even while in the racked out position.

Several Ekip Com modules can be installed at the same time, thereby enabling connection to
communication systems that use different protocols.

The Ekip Com modules are supplied complete with auxiliary position contacts Ekip AUP and
ready to close circuit breaker contacts Ekip RTC.

The Ekip Com modules for Modbus RTU, Profibus-DP and DeviceNet contain a terminating
resistor and dip switch for optional activation to terminate the serial network or bus. The
Profibus-DP module also contains a polarization resistor and dip switch for its activation.

For industrial applications where superior reliability of the communication network is required,
the Ekip Com R communication modules, installed together with the corresponding Ekip Com
modules, guarantee redundant connection to the network.

The Ekip Com modules enable Ekip trip units to be connected to networks that use the
following protocols:

Protocol Ekip Com Module Ekip Com Redundant Module

Modbus RTU { Ekip Com Modbus RS-485 { Ekip Com R Modbus RS-485

Modbus TCP  Ekip Com Modbus TCP . Ekip com R Modbus TCP

Profibus-DP  Ekip Com Profibus  Ekip Com R Profibus

Profinet  Ekip Com Profinet _Ekip Com R Profinet
EtherNet / IP  Ekip Com EtherNet / IP 'Ekip Com R EtherNet /IP
DeviceNet Ekip Com DeviceNet Ekip Com R DeviceNet
IEC61850 Ekip Com IEC61850 'Ekip Com R IEC61850

Electrical diagram reference: figures from 51 to 57. Redundant version from 61 to 66.
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Ekip Link module

The Ekip Link module enables a SACE Emax 2 circuit breaker to be connected to the ABB
communication system for locally supervising switchgear by means of the Ekip Control Panel
and to act as Power Controller. It is suitable for all Ekip trip units and can be factory or field
installed in the circuit breaker terminal box, even when Ekip Com communication modules are
present. In this way, it is possible to have both local supervision of the switchgear by means
of the Ekip Control Panel and supervision of the electrical system by means of the Ekip Com
modules connected to the communication network.

The Ekip Link modules are supplied complete with auxiliary position contacts Ekip AUP and
ready to close circuit breaker contacts Ekip RTC.

Electrical diagram reference: figure 58

1SDC200541F001

Ekip Com Actuator module

The Ekip Com Actuator module enables the SACE Emax 2 circuit breakers to be opened and
closed remotely.

The Ekip com Actuator is optional and can be ordered for all Ekip trip units equipped with Ekip
Com or Ekip Link modules; it is installed on the front of the circuit breaker in the right-hand
accessories area.

Electrical diagram reference: figure 76, 78

1SDC200542F001

Ekip Bluetooth wireless communication unit

Ekip Bluetooth permits remote connection with the trip unit by portable PC, tablet or smart
phone on which Ekip Connect software has been installed. The device is connected to the
front test port found on all Ekip trip units of SACE Emax 2 and SACE Tmax XT circuit breakers
and supplies power by means of a rechargeable Li-ion battery.

18DC200543F001
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Signalling

Ekip 2K Signalling modules

The Ekip 2K Signalling modules supply two input and two output contacts for control and
remote signalling of alarms and circuit breaker trips. They can be programmed from the trip
unit’s display or through the Ekip Connect software. Furthermore, when using Ekip Connect,
combinations of events can be freely configured. They are suitable for all distribution and
generator protection versions of the Ekip Touch and Hi-Touch trip units.

Three versions of the Ekip 2K Signalling modules are available: Ekip 2K-1, Ekip 2K-2, Ekip
2K-3. In this way, a maximum of three modules for E2.2, E4.2, E6.2, and two for E1.2 can be
installed at the same time.

Electrical diagram reference: figures 41, 42, 43

Ekip 4K signalling module

The Ekip 4K Signalling module, available for E2.2, E4.2 and E6.2, supplies four input contacts
and four output contacts for control and remote signalling. It can be programmed from the trip
unit’s display or through the Ekip Connect software. Furthermore, when using Ekip Connect,
combinations of events can be freely configured.

It is installed in the housing provided in the front left of distribution and generator protection
versions of the Ekip Touch and Hi-Touch trip units, without having to remove the trip unit itself
and is an alternative to the AUX 6Q (6 Form C) auxiliary contacts unit..

Electrical diagram reference: figure 2

Ekip 10K signalling unit

Ekip 10K Signalling is an external signalling unit designed for DIN rail installation for SACE
Emax 2 automatic circuit breakers. The unit provides ten contacts for electrical signalling of
timing and tripping of protection devices.

If connected via the Ekip Connect software, the contacts can be freely configured in association
with any event and alarm or combination of both.

Several Ekip 10K Signalling (max 4) can be installed at the same time on the same Ekip trip unit.
The Ekip 10K Signalling module can be powered either by direct or alternating current and can
be connected to Ekip Touch and Hi-Touch trip units via internal bus or Ekip Link modules.

Electrical diagram reference: figure 103
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Characteristics of output contacts Number of contacts

Type Monostable Ekip 2K :Ekip 4K :Ekip 10K

Maximum switching power (resistive load) : 1250VA

Maximum switching voltage 1150V DG / 250V AC .

Maximum switching current : ; 5 4 10
30V DC i2A : output output | output
50V DC :0.8A Po+2 +4 0 +M
150V DO 0.9A ¢ input input input
250V AC L4A : :

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

Ekip 10K signalling unit power supply

Agxiliary supply 24-48V DC, 110-240V AC/DC

Voltage range :21.6-563V DC, 105-265V AC/DC

Rated power “law

Signalling contacts for Ekip trip units (EKip RTC and Ekip AUP)

Ekip trip units can acquire the status of circuit breaker ready to close (RTC) and the racked in,
test, or racked out position though the optional signalling contacts Ekip RTC and Ekip AUP.
These contacts, housed in the accessories area of the circuit breakers, are available with Ekip
Dip, Ekip Touch and Ekip Hi-Touch.

Ekip Com communication modules and Ekip Link modules are always supplied with Ekip AUP
and Ekip RTC contacts.

Measurement and protection

Ekip Measuring module

The Ekip Measuring module enables the trip unit to measure the phase and neutral voltages,
powers and energy.

The Ekip Measuring module is installed on the front, right housing of the distribution protection
versions of the Ekip Touch trip units, without having to remove the trip unit itself. The voltage
connections are installed by default on the lower terminals, but can be altered to the upper
terminals on request.

The measuring module requires no external connection since it is connected internally to the
lower or upper terminals of Emax 2. If necessary, the voltage outlet connection can be moved
outside the circuit breaker by using voltmetric transformers and the alternative connection
positioned in the terminal box. The use of external connections is obligatory for rated voltages
that are higher than 690V. The module must be disconnected for dielectric strength tests on
the main busbars.

Electrical diagram reference: figures 20, 21, 22, 23
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Ekip Measuring Pro module

The module has the same connection and installation characteristics as the Ekip Measuring
module. In addition, the Ekip Measuring Pro version offers:

— Protection features for voltage and power values

— Ekip trip unit power supply from busbar voltage (for line voltages greater than 85V)

— LED signalling when voltage is detected on the main busbars.

The Ekip Measurement Pro module comes standard with the Ekip Hi-Touch, Ekip G Touch and
Ekip G-Hi Touch trip units.

Electrical diagram reference: figures 20, 21, 22, 23

Ekip Synchrocheck

This module enables the control of the synchronism condition when placing two lines in parallel.
The module can be used with distribution and generator protection versions of the Ekip Touch
and Hi-Touch trip units equipped with the Ekip Measuring Pro module.

Ekip Synchrochek measures the voltages from two phases of one line through an external
transformer and compares them to the measured voltages at the breaker utilizing the Ekip
Measuring Pro Module. An output contact is available, which is activated upon reaching
synchronism, and enables the circuit breaker to be closed by means of wiring with the closing coil.

Characteristics of output contacts Number of contacts
Type Monostable Ekip Synchrocheck
Maximum switching power (resistive load) :120W /1250VA
Maximum switching voltage £150V DC / 250V AC
Maximum switching current :
30V DC C2A |
50V DC 0.8A ; ottpLt
150V DC C0.2A
250V AC L AA 5
Contact/coil insulation £2000 Vrms (1min @50Hz) :
S (Phase)
220Vac

(Neutral)

External operating
mechanism (synchronizing
unit or manual operating
mechanism)

18DC200551ENFO01_UL

Electrical diagram reference: figure 48
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Ekip LCD display interface

For installations in particularly aggressive environments, such as low temperatures, high
humidity or the presence of dust or chemical agents, the Ekip protection trip units can be
requested with an LCD black and white display interface with pushbuttons for navigation. This
version guarantees excellent immunity by integrating all functions, with regard to protection
devices, measuring devices and the possibility of introducing the same accessories available
on the color touch screen versions.

Rating Plug

The rating plugs are field interchangeable from the front on all trip units and enable the
protection thresholds to be adjusted according to the actual rated current of the system.

This function is particularly advantageous in installations that may require future expansion or
in cases in which the power supplied needs to be limited temporarily (e.g. mobile Gen Set).
The Overload (L) protection function can be disabled at any time by using an L OFF version of
the rating plug. The L OFF versions of the rating plugs are IEC rated only.

Circuit-breaker Rating plugs available (both in standard and L OFF " versions)

E1.2 400—6902)—630”-800—1 000-1 2002)“-“1 250"-1600"

E1.2 250 100—QQO—QSO .

E2.2 400—6902)—630”—800—1000—12002)“—"1250"—1600—2000—2500” )

E2.2 250 100-200-250 )

E4.2 400-6002-630"-800-1000-12002-1250"-1600-2000-2500-30002-3200-
36002T74OOO”

£ 400-6002-6301-800-1000-12002-1250"-1600-2000-2500-30002-3200-

E6.2  3600-4000-5000-60002-6300"

1) IEC rated; 2) UL rated (no L OFF version available)

Special rating plugs are also available for differential protection (residual current) against
earthing faults in combination with a suitable toroid to be installed externally. These rating
plugs are IEC rated only.

Circuit-breaker Rating plug available for Rc protection (IEC rated)
E1.2 | 400-630-800-1250

E1.2 250 1100-200-250

E2.2  400-630-800-1250-2000

E2.2 250 £100-200-250

E4.2  400-630-800-1250-2000-3200-4000
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1SDC200556F001

18DC200557F001

18DC200687F001

Current sensor for external neutral
Intended for use with three-pole circuit breakers; it enables protection of the neutral phase to
be achieved through connection to the Ekip trip unit. It is supplied on request.

Electrical diagram reference: figure 27

Homopolar toroid for the earthing conductor of main power supply (transformer star
center sensor input)

The distribution and generator protection versions of the Ekip Touch and Hi-Touch trip

units can be used with an external toroid positioned, for example, on the conductor that
connects the star centre of the MV/LV transformer to earth (homopolar transformer): in this
case, the earth protection is called Source Ground Return. There are four sizes of the toroid:
100A, 250A, 400A, 800A. The homopolar toroid is an alternative to the toroid for differential
protection.

Electrical diagram reference: figure 25

Toroid for differential protection (Rc residual current protection sensor input) (IEC only)
Connected to the Ekip Touch LSIG and Hi-Touch LSIG trip units equipped with a rating plug
for differential protection, this toroid enables earth fault currents of 3...30A to be monitored.
To be installed on the busbar system, it is an alternative to the homopolar toroid.

Electrical diagram reference: figure 24
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Accessories

Ekip trip unit accessories

1SDC200558F001

18DC200559F001

Displaying and supervision

Ekip Multimeter Display on the front of switchgear

Ekip Multimeter is a display unit to be installed on the front of the switchgear for SACE Emax 2
circuit breakers equipped with Ekip electronic trip units. The device, 3.78"x3.78" / 96mmx96mm
in size, is equipped with a large touch screen display and enables measurements to be displayed
with the same levels of precision as the trip unit itself. If connected to trip units with a display,
Ekip Multimeter enables the adjustment of parameters and protection thresholds.

Up to 4 Ekip Multimeter devices can be connected at the same time to the same Ekip protection
trip unit to display currents, voltage, powers and energy.

Ekip Multimeter can be powered either in direct current (24-48V DC or 110-240V DC) or in
alternating current (110-240V AQC). It is equipped with a 24V DC output that supplies the trip
unit to which it is connected.

Power supply 24-48V DC, 110-240V AC/DC
Tolerance i21.5-53V DC, 105-265V AC/DC
Rated Power i8wW

Ekip Control Panel on the front of switchgear

The Ekip Control Panel enables SACE Emax 2 circuit breakers connected to the Ekip Link

system to be controlled and monitored. It offers a 15" color LCD touchscreen display in a

package that is 15.08"/383mm wide, 12.09"/307mm high and 3.09"/78.5mm deep.

The panel is supplied already equipped with supervision software and requires no

programming. Ekip Control Panel requires a 24V DC power supply and is equipped with:

— 2 RJ45 EtherNet ports for connection to the Ekip Link system and to the local network for
remote control via web server option

— 1 RS485 serial port for integration of the Modbus network if it is to be used with circuit
breakers of the Tmax series

— 4 USB ports for downloading data.
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18DC200561F001

18DC200561F001

1SDC200688F001

Testing and programming

Ekip TT testing and power supply unit (battery pack)

Ekip TT is a device that allows you to verify that the circuit breaker trip mechanism is
functioning correctly (trip test).

It also allows a trip unit not provided with auxiliary power supply to be supplied with power so
that the last protection device tripped can be displayed directly on the screen or by the lighting
up of corresponding LEDs.

The device can be connected to the front test port of any Ekip trip unit of SACE Emax 2; it is
supplied as standard with the versions for distribution and generator protection of the Ekip
Touch, Hi-Touch trip units to set protection functions.

Ekip T&P testing kit

Ekip T&P is a kit that includes different components for programming and testing the electronic
protection trip units.

The kit includes:

— Ekip T&P unit;

— Ekip TT unit;

— adaptors for Emax and Tmax trip units;

— USB cable to connect the T&P unit to the Ekip trip units;

— installation CD for Ekip Connect and Ekip T&P interface software.

The Ekip T&P unit easily connects from your PC (via USB) to the trip unit (via mini USB) with
the cable provided.

The Ekip T&P unit can perform simple manual or automatic tests on the trip unit functions.

The Ekip T&P will also provide the ability to conduct more advanced function testing that
allows the addition of harmonics and the shifting of phases to more accurately represent the
real conditions of an application. Thus, leading to more concise protection function parameters
that may be required for critical applications. It can also generate a test report as well as help
you to monitor maintenance schedules.

Ekip Programming Module

The Ekip Programming module is used for programming Ekip trip units via USB to a PC using
the Ekip Connect software that can be downloaded on-line. This can be useful for uploading/
downloading entire sets of parameters for multiple breakers both for set-up as well as for
maintenance (for periodic cataloging breaker parameters in case of a catastrophic situation).
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Accessories
Spare parts

Spare parts

The following original and guaranteed spare parts are available:
— Front shield and lateral covers

— Opening solenoid for Ekip protection trip unit

— Arc chamber

— Complete pole

— Operating mechanism and closing springs

— Loading lever for closing springs

— Racking out lever

— Racking out handle and plates

— Jaw isolating contact for the cradle of a drawout circuit breaker
— Shutters for the cradles

— Trip units - current transformers wires

— Transparent protection for trip unit

— Mainboard for protection trip units

— Terminal box and sliding contacts

— Grease and oil.

For further details, please refer to the ABB SACE Spare Parts Catalog.
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Installation
Circuit breaker

The new SACE Emax 2 family maintains the traditional characteristics of strength
and reliability that have always distinguished ABB SACE power circuit breakers.

The new SACE Emax 2 circuit breakers, available in four sizes, are extremely compact. With reduced depths and heights,
combined with rationalized widths, they provide the answer to the most stringent installation requirements.

Safety is guaranteed because of double insulation of the live parts and total segregation of the phases. Furthermore, the new
functional design of SACE Emax2 circuit breakers has been developed with the purpose of improving installation operations
and the use of the devices and accessories; making them simple, intuitive and safe.

Distinctive characteristics Benefits
P Ekip protection trip units are interchangeable from front of circuit breaker Reduced times during the stages of:
. ) ) o . - installation
- Rapid configuration of the Ekip trip units - wiring
- Electronic modules can be installed on terminal box without removing the electronic trip units and - configgrqtiorj
protection shield - commissioning

- maintenance

- Electrical plug-in accessories can be installed from the front of circuit breaker

o - New push-in terminal box allows rapid auxiliary connections Increased level of safety
Simplicity of

use and safety : - Horizontal or vertical rear connections can be modified on-site by turning 90°

- Accessorizing logic common to the entire family of circuit breakers

- Accessory cabinet and terminal box are stamped with accessory codes for easy identification

- Accessories area is separated functionally from the safety area

- Mechanical safety locks in open position are active when the shield is removed

- Guided racking in and out of the mobile part
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Sizes

SACE Emax 2 circuit breakers, available in 4 sizes up to 6000A, provide:

- Versatility, where installation space is a critical and influential factor, such as naval applications, wind turbine towers or
switchgear

- Opportunities, optimization of the switchgear dimensions results in a potential reduction in materials used.

6000A

3200A

2000A
1200A

1SDC200562F001_UL

Emax E1.2 Emax E2.2 Emax E4.2 Emax EB6.2
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Installation
Circuit breaker

Versions

SACE Emax 2 circuit breakers are available in both fixed and drawout versions. The drawout version is recommended in
applications in which service continuity is a fundamental requirement. Replacement of the moving part with a new device
does not require any intervention on power connections or on auxiliary connections, thus permitting reset in the shortest time
possible.

The fixed version, which is connected directly to power system through the circuit breaker terminals, is recommended in
applications where the need for space means that compact products are required without compromising the performance and
possibility of fitting accessories.

Fixed Drawout

(o9}
_uL

1SDC200563F001
18DC200564F001_UL

. Moving part

. Sliding contacts

Cradle

. Terminal box

Racking out mechanism
Racking out guide rails

. Pushbuttons

. Data label and accessories

N A WN
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Poles

SACE Emax 2 circuit breakers are available in three-pole and four-pole versions and can be used in all types of distribution
systems. Furthermore, with the possibility of connecting the external current sensor, three-pole circuit breakers can be used
efficiently even in systems in which the neutral conductor cannot be isolated.

The four-pole circuit breakers E1.2, E2.2 and E4.2 are always provided with a full-size neutral pole with rated uninterrupted
current-carrying capacity identical to the phase poles. The E6.2 circuit breakers, due to thier modular construction, are
available with the neutral set at 50% - normal supply — and with a full-size neutral, so that the customer does not need to

oversize the neutral unless it is strictly necessary.

The standard supplied circuit breakers are suitable for connection of phases in the sequence L1, L2, L3 for three-pole circuit
breakers or N, L1, L2 and L3 for four-pole circuit breakers with neutral on the left. A special optional kit enables the position of
the circuit breaker neutral to be changed to the right, making the sequence L1,L2,L3,N available.

Circuit breaker

i Standard version

Three-pole Four-pole Four-pole
Emax E1.2
,,,,,,, 3 L2 s N1 L2 L3 L1 L2 13 N
Emax E2.2 % % % % % % % % %
El"ﬁaxE4.é
.Ié.f'r"laxEG.é
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Installation
Circuit breaker

Terminals

The integration of the circuit breaker into an electrical system is simplified because of the connection terminals of the circuit
breakers. The silver-plated copper terminals are designed to assist installation of connecting bars according to the change in
the rated capacity of the circuit breaker. Each terminal has been created to the standard width of busbar for that amperage
and is equipped with one, two or three terminal stabs for easy connection to multiple bus runs that may be required for

the application. For particular installation requirements, the circuit breakers can be equipped with different combinations of
terminals for the upper and lower part.

Type Abbreviation E2.2 E4.2 E6.2
Rear adjustable HR

terminal iVR Fw F.W F,W
Front terminal F F, W F, W F, W

Extended front

4x500kcmil / 240mm?

terminal =
Fron_t spread ‘Es
terminal :
Terminal for cable FcCuAl Fo CuAl

(1) The rear adjustable terminals are supplied as sandard in the HR-HR configuration, with exception for E4.2 L version, E4.2 3200A and E6.2 6000A in which they are supplied in
VR - VR configuration.
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Degree of protection

SACE Emax 2 circuit breakers guarantee the following degrees of protection:

- IP20 for circuit breakers in fixed or drawout versions, excluding the terminals.

- IP30 for the front parts of the circuit breaker when installed in switchgear with the IP30 flange mounted on the door.

- IP54 for circuit breakers equipped with optional IP54 transparent flange fixed on the door on the front of the switchgear.

Power losses
To guarantee the performance of the electrical switchgear in terms of rated uninterrupted current-carrying capacity, the design
of the electrical switchgear must take into consideration the power losses by the circuit breaker and by live parts installed.

The values given in the table refer to total power for three and four pole circuit breakers with balanced loads with a current flow
equal to rated uninterrupted current "lu" at 60Hz.

Circuit breaker type [WI/[A] 1250 400 800 1200 1600 :2000 :2500 :3200 3600 4000 5000
'E1.2B-A, N-A, S-A W 7 47 59 125
{15 148 1100 (170

{E2.2 B-A, N-A, S-A ‘W 3
'E2.2 H-A, V-A/E2.2 2000A B-A, N-A, S-A ‘W ' ‘15 148 99 167 250

Fixed :E4.2 S-A, H-A, V-A W ‘44 186 1143 211 310
{E4.2 L-A/ E4.2 3200A S-A, H-A, V-A ‘W ‘42 i81 1132 193 280 445 3 3
{E6.2 H-A, V-A ‘W : : : : : 323 1395 476 700
'E6.2 L-A ‘W ; ; ; 5 5 476 700
E1.2 B-A, N-A, S-A ‘W 14 i35 1118 1250 | : :
‘E2.2 B-A, N-A, S-A W 22 173 1152 260
{E2.2 H-A, V-A / E2.2 2000A B-A, N-A, S-A i W 22 168 138 233 350

Drawout : E4.2 S-A, H-A, V-A ‘W : 58 114 189 279 410
{E4.2 L-A/ E4.2 3200A S-A, H-A, V-A W 49 111 181 1264 384 610 | 5 5
‘E6.2 H-A, V-A W : : : : : 1438 1536 646 1950
'E6.2 L-A W : : 1646 950
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Installation
Circuit breaker

Temperature derating

Under certain installation conditions, the circuit breakers can operate at higher temperatures than the reference temperature
of 40°C (104°F). In this case the current-carrying capacity of the circuit breaker may be lower than the rated current-carrying
capacity at the reference temperature; therefore the derating coefficients shown in the table must be applied. Percentage
values refer to drawout and fixed circuit breakers.

Emax 2 E1.2 Temperature [°C/°F]
£ <40/104 :45/113 :50/122 :55/131 £60/140 :65/149 :70/158

Emax 2 E2.2 Temperature [°C/°F]
£ <40/104 :45/113

250 9
400
T T L T B B
B B B e
B L s T P P
S P B S 0 e
Emax 2 E4.2 Temperature [°C/°F]
- <40/104 :45/113 :50/122 :60/140 :70/158
w65 i AW o S dN s S B g
eos S
© 2000 1100% 1100% 100%
2500 196% 90% 88%
e
Emax 2 E6.2
50/122 :60/140 :70/158
E6.2 4000 1100% 100% 1100% 100% 100%
E6.2 5000 [96% 93% 91% 89% 8%
P e
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Installation
Installation environment

SACE Emax 2 circuit breakers have been designed and tested in accordance with major international standards to manage

with the electrical plant with maximum reliability. The installation requirements prescribed by the international standards are
listed below. In addition, ABB provides instructions for the use of circuit breakers in nonstandard environments, for example
personalized maintenance programs or installation solutions aimed at increasing performances and extending the lifecycle of the
circuit breaker.

Temperature
SACE Emax2 circuit breakers can operate in the following environmental conditions:

Temperature

: Operating H : Active Display = .storage
Emax 2 with EkKip DIP -25°C ... +70°C / -13°F...+158°F -  1-40°C ... +70°G/-40°F..+158°F
Emax 2 with Ekip Touch, Hi-Touch -25°C ... +70°C/-13°F...+168°F  :-20°C ... +70°C / -4°F..+158°F 1 -30°C ... +70°C/-22°F..+168°F
Emax2withLCD -25°C ... +70°C / -13°F...+158°F -25°C ... +70°C / -13°F...+158°F G ... +70°C/ -40°F..+168°F
Emax 2 swith-disconnectors -25°C ... +70°C / -13°F...+158°F - -40°C ... +70°C / -40°F...+158°F

Environmental conditions

The devices can be installed in industrial environments with pollution level 3, IEC 60947. SACE Emax 2 circuit breakers also
comply with:

— |[EC60721-3-6 class 6C3

— |IEC60721-3-3 class 3C2

Altitude

SACE Emax 2 air circuit breakers do not undergo changes in rated performance up to 6600 feet. Beyond this altitude, the
properties of the atmosphere in terms of composition, dielectric capacitance, cooling power and pressure can vary and,
therefore, the performance of the circuit breakers is subject to derating, which can be measured by means of the variation in
maximum rated service voltage and rated uninterrupted current.

Altitude | 6600 9900 13200 {16500
‘m 12000 13000 14000 15000

Rated service voltage - Ue M 600 600 500 440

Rated current (%I 100 98 93 90

Vibration

The circuit breakers have been tested according to:

- |[EC60068-2-6

- From 1 to 13 Hz with amplitude 1Tmm
- From 13 to 100 Hz with constant acceleration 0.7g
- IEC60721-3-1
- Storage: 1M3
- IEC60721-3-2
- Transport: 2M2
- |[EC60721-3-3
- Operational conditions: 3M2
— Shipping registers or certifications

Electromagnetic compatibility

The use of specific devices in industrial installations may cause electromagnetic interference in the electrical system. SACE
Emax 2 circuit breakers have been developed and tested for electromagnetic compatibility in accordance with IEC 60947-2;
Appendices J and F, ANSI C37.90.1 and C37.90.2.
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Installation
Installation in switchgear

Due to the four construction sizes and the reduced insulation distances required, SACE Emax 2 circuit breakers optimize the
installation spaces of the compartments of electrical switchgear, thereby providing a rational solution to application needs.

Emax E1.2 Emax E2.2 Emax E4.2 Emax EB.2
1200 A 2000 A 3200 A 6000A

1SDC200568F001_UL

J@OO..AOO mrTJJ> L400...560 mm‘J> 1 500...620 mm 900...1200 mm
10...16 in 16...221in 20..251in 36...48 in

SACE Emax 2 circuit breakers enable the design of electrical switchgear to be improved, allowing optimization in terms of

performance, and also in terms of materials used.

— Copper: because of the possibility of developing compact units, the length of the distribution system / busbar can be
minimized.

— Metal frame and structure: reduced volume means less metal is used for panels and internal structures.

— Space: the optimization of the individual units benefits the entire switchgear, which is more compact and can therefore be
installed taking up less space.

Traditional circuit breaker 3p lu 2000A Emax E2.2 3p lu 2000A

Efficiencies with Emax 2:

Savings in copper
for the main busbars

----- Saving in metal frame,
segregation and plates

v

Space savings

-33%

Copper and
footprint surface

1SDC200569F001_UL

600 mm | | 400 mm | 200 mm|
24in ! ! 16in " 8in

4+
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Installation

Installation in switchgear

1SDC200690F001_UL

Up to four Emax 2

at 100KA in
one column!

Position

All SACE Emax 2 circuit breakers can be floor mounted in a vertical position inside
the switchgear compartment. The E1.2 circuit breaker can also be installed in a
horizontal position and wall mounted. Conveniently, the screens of the Ekip Touch
and Hi-Touch versions rotate to a horizontal view for key data when the E1.2 is
installed horizontally.

Power supply

The Emax 2 circuit breakers can be supplied, indifferently, from either the upper or
lower terminals. In the event a measurement module is present, in order to make
use of all information when the circuit breaker is in the open position, the voltage
sockets must be installed on the power supply side.

18DC200573F001

Insulation distances and connection

The circuit breakers can be connected to the main power system using the most
common configurations and dimensions of copper bars. Installation of live parts
must ensure:

— Minimum insulation distances between the phases

The use of phase barriers is recommended for fixed version circuit breakers used
in voltages over 480V.

— Minimum enclosure dimensions

Fixed circuit breakers Drawout circuit breakers

Width c- ib- Width c- b-
3p 4P Height : Depth Height : Depth

E1.2 [mm] 250 322 3825 (130 E1.2  [mm] 440 1252

linch] :9.84 1267 1505 511 finch] 11732 9.92

E2.2 [mm] 400 490 500 221  E2.2 | [mm] . 1440 1355
linch] 11929 1968 87 finch] 17.32 1897
E42 620 500 221 E42 [mm] 420 355
2441 1968 87 finch] 17.32 1897
E6.2 [mm] 11020 500 221 EB.2 [mm] . 420 355
[linch] | 35.43 40.16 . 19.68 8.7 finch] 1732 1397
E6.2/f [mm] - 1200 500 221  E6.2/f [mm] .- 420 355
fnch] - 47.24 11968 87 finch] - 1732 1397

- For Emax 2 "X" versions ask to ABB.
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Installation
Installation in switchgear

- Anchorage plates

The electrodynamic force released during a short-circuit can cause high levels of
mechanical stress to the devices and structures of the switchgear. To minimize
this, fastening plates must be positioned near the circuit breaker terminals.

500/

19.69

450/ E1.2

E2.2 E6.2

17.72 \
400/

N

15.75
350/

NN

13.78 \

300/ \

11.81 \
250/

9.84

200/

N

7.87

L [mm]: Max distance of the first anchorage plate from the circuit breaker terminals

i

™~

3.94 40 60 80

- Tightening torques

100 120 140 160

180

200

220 240 260 280 300

Ipk [kA]: Peak current

The following table indicates the values required for connecting the circuit breaker
terminal and the connecting bars.

Terminals

E1.2

E2.2/E4.2/E6.2

Adjustable HR/VR rear

40 Nm / 354.08 Ib-in

_i70Nm/619.55 Ib-in

Spread rear

40 Nm / 354,03 Ib-in

Front

40 Nm / 354.03 Ib-in

70 Nm/ 619.55 Ib-in

Extended front

40 Nm / 354.03 Ib-in

Spread front

70 Nm / 619.55 Ib-in

Front for cables

43 Nm / 380.58 Ib-in

— Segregation and separator plates
The rear part of the circuit breaker has been designed with specific slots in which
insulating walls can be housed to facilitate segregation of live parts. In addition,
phase barriers are available as an optional accessory for E1.2.

Earthing connection
To achieve continuity and equal potential of earthing between the Emax 2 circuit
breaker and the protection circuit of the switchgear, customers can use either

option below:

— Connect the Emax 2 fixed circuit breaker or the cradle of the drawout circuit
breaker to the protective circuit by means of a cable with suitable cross-sectional
area to fulfil the switchgear requirements.

— If the continuity of the circuit breaker frame with the switchboard earthing is
guaranteed by the metal contact (support) between the circuit breaker and
the metal structure of the switchboard (which is a part of the protective circuit)
no connection is necessary (provided that no panels of insulating material are
interposed between the circuit breaker and the metal frame of the switchboard).

Emax E1.2, fixed version, does not require any earthing connection.
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1SDC200691F001

Busbar types

The circuit breakers, via the terminals, can be connected to the main distribution
system by busbars of different types: copper, silver-plated copper and tinned
aluminium when the main distribution system is made of aluminium.

The circuit breakers can be connected directly with copper or aluminium cables in
the case of E1.2 circuit breakers, or indirectly by cable-carrying bars in the case of
E2.2, E4.2 and EB.2.

Bars recommendation

Vertical Horizontal
Qty Size (in) Size (mm) Qty Size (in) Size (mm)
1 1/4 x 3 6.4 x 76.2 2 1/4 %2 6.4 x 50.8
2 /4% 2 6.4x762 3 1/4x2 £6.4 x 50.8
02 1/4x3 6.4 Xx76.2 ‘3 1/4x2.5 ©6.4 X 63.5
‘3 “1/4x2 '6.4x508 4 “1/4x2 6.4 x50.8
4 “1/4x2 '6.4x508 4 1/4x2.5 ©6.4 X 63.5
‘4 “1/4x2 '6.4x508 4 1/4x2.5 ©6.4 X 63.5
: ‘3 “1/4x 4 6.4 x 102 ‘4 S1/4 x4 6.4 x 102
E42 3200 4 “1/4x 4 6.4 x 101
E6.2 4000 :4  1/4x5 64x127 4 1/4x5 6.4x127
E6.2 5000 6  1/4x5 6.4 x 127 8 1/4x5 6.4 x127

Note: The tables should be used solely as a general guideline for selecting products. Due to the extensive variety of
switchgear construction shapes and conditions that can affect the behavior of the apparatus, the solution used must
always be verified.

Bars connection

The Emax 2 terminal design maximizes the thermal performance into the

switchgear. Thanks to the busbar friendly, single to multiple stab design, it is

possible to connect bars easily and smartly:

— a wide contact surface between terminals and bars improves the current carrying
capacity;

— a spacing between stabs and multi bars increase the ventilation efficacy on E2.2,
E4.2 and E6.2;

— a ¥” spacing eliminates the need to bend bars and allows for an easier
connection to the main busbars.

Auxiliary connection
The new terminal box uses spring clamp technology. All cables can be connected
to each terminal without tools, guaranteeing time saving during the wiring activities.
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Installation
Installation in switchgear

Accessories

SACE Emax 2 circuit breakers offer a wide range of accessories that improve safety levels
for technicians working on the switchgear and circuit breakers. Furthermore, thanks to the
different types of mechanical interlocks available, pre-determined coordination strategies can
be achieved between the circuit breakers. In detail:

— Horizontal and vertical interlocks between circuit breakers

— Door lock with circuit breaker in closed position

— Switchgear door lock in racked in/out position

— Lock of racked out mechanism with door open

— Flange for switchgear door IP30 and IP54

For further accessory information, see chapter 5.
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Dimensions

Fixed circuit breaker 7/2
E1.2 7/4
E2.2 78
E4.2 7110
E6.2 713
Withdrawable circuit breaker 7/15
E1.2 77
E2.2 721
E4.2 721
E6.2 7/25
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Dimensions
Fixed circuit breaker

E1.2 E2.2 - E4.2 - E6.2
A
A
40 ”
Y
B 1.57" T C
= C — .
=1 =
! . \ . : : :
_ = T = 1 ; [mm/in] ;A B iC
AN o ; . M ; : §3p A3p
527" ‘ st 0 L o= i214/8.42  1107/4.21
268 ) 291 3 3.03"7 [ 3 i H .
0.55" o A T % 145" & ! ‘ 2 i276/10.86 :138/5.43
; olo g 1 | oo 1685 £ ; : :
33 0|0 g : = | 6.63" % 84/15.11 192/7.5
- . . § ; ‘ 0, ‘ JL § 62/30  i318/12
ek | ° 2 PR ] L 3 E ; :
v i I Y i E6.2/f i1014/39.92 :- -
12 6
0.47" 0.23"
Compartment door drilling
E1.2 E2.2 - E4.2 - E6.2
306/12.04"
244/9.60"
226/8.89" Y
122/4.80"Y [ s L s
I
i i 153/6.02" 3
5 1% 3 ; R A
g 3 @ 5 o =
NER: 3l & ~ 2
P S (s = gl x g - x
l e g« 2 2 ‘ 5
] s » R X < o
| 5 E 3
= . oo
‘ 100/3.93 100/3.93 g
7 —5
@4 n°6 holes v
158/6.22"
@5 n°8 holes
E1.2 E2.2 - E4.2 - E6.2
12.5/0.49"
i ﬂJJ E1.2 Standard Ronis/Profalux Kirk §Castell
! A MIN [mm/in] : 49.5/ 63.5/ 63.5/ %83.5/
| B Lo e
i . 97.5/ . 117.5/
! |:‘| Léz 3.28" 3.83" 3.83" :4.62"
| — § - ; :
p @ E2.2-E4.2-E6.2 Standard Ronis/Profalux Kirk : Castell
' AMIN [mm/in]  29.5/ 41,5/ 46.5/ i 65/
: 1 20.07" 1.16" 1.63" 1.83" :2.55"
130 N awax i s95 " a1s) 5.5 105/
>3/0.11"| 5.11" MIN ‘ AMIN (48/1.88") AMIN : : :
i 1 2.73" 3.20" 3.40" : 413"
164 MIN AMAX (88/3.46") AMAX
6.45" MIN
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Dimensions of the compartment

[mm/in] A B c D
3p “4p : :

E1.2  1250/9.84 :322/12.67

E2.2 | :490/19.29

. E42 620/24.41
3 g E6.2 i1020/40.16
§ % E6.2/f i- i1200/47.24 i500/19.68
8 o
§ g
Floor fixing
Y
& [mm/in] A
W \ d i :
& ‘ v 3 4
o | T: 3p 14p
IS ‘ c E1.2  117/460 :187/7.36
G e e —--=X : : : :
! l: ) E22 i154/6.06 :244/9.60 :154/6.06 :154/6.06
s ‘m 2 E4.2 208/818 334/13.14 1208/818 :208/8.18
L ¥ g E6.2 460/18.11 : :
A(D A B — g E6.2/f i 586/23.07 - :460/18.11 1150/5.90 :10.5/0.41
A (V) | g ‘ ‘ ‘ ‘ ‘ ‘
Wall fixing (only for E1.2) Earthing device E2.2 - E4.2 - E6.2
A
- 61.25/2.41"
5 M | By By, -
3 : §283 .
5 ﬁu%’* ‘T .
By, ] ( 10/0.39"MAX )
88 | f 3
5 ' M5x8 screws supplied 8
BIA x| —t—-+X . ; 5
o 351.97" ‘ L . Tightening torque 3Nm §
R10 ‘ ~_ g
J 1y . [mm/in] i3p 4p ~
ﬁ:D 5 A i192.5/757" :262.5/10.33"
«4( g B i70/2.75"  i140/5.51"
@5.5/0.21"- M5 175068 3 — :
B @ 1) for fixing with rear terminals
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Dimensions
Fixed circuit breaker

E1.2

Front terminals - F

284 .
1118 V) o
T gaz o
107 :
i‘A.zw" > 1
-
T ———
i
: 134
i | 527"
|
| . l 268
X 10.55"

MIN. 130/6.11" - MAX. 164/6.45" WITH FLANGE
170/6.69" WITHOUT FLANGE

7.24"

Extended front terminals - EF

129 |
5.07 295
15 1.16"

L
0.59" 1
la 70 70 [T 0.039"
" | 2.75" v 275"

MIN. 130/5.11" - MAX. 164/6.45" WITH FLANGE
e 170/6.69" WITHOUT FLANGE

-

s e 184 |
| f

214 (
8.42"
284 (V) ——>]
11.18"

—

L S _‘ 205
173" 080"

Key

1 Front terminals for flat connection 5 Door position - Ref. page 7/2

2 Extended front terminals 6 Obligatory phase separators 100mm/3.93in
3 To be supplied by the customer 7 Obligatory insulating plate to be supplied by
4 Tightening torque 18Nm - 159Ib in the customer
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Orientable rear terminals - HR/VR

284 (IV)
—
11.18 " (IV)
214 (1)
8.43 " (I1)
1 23.88
Fa2nr .
a — 0.94
B - E—{—E . 127
H * = 0.06 " 0.5
138.51 ! ! ¥
5.45" T
277 | — 295 b1
10.91" M T~ —*11.63 " R 5.5 | 78
H Ho | = R0.22 ‘ 3.07" 106
4 i 417"
{ plodno |
i
i 3 g
Y
P
1.73 "
Terminals HR
184 92
7.24" 3.62
@\ 129 12.7
’“5 08 " 0.5
; 1
“‘
B |
W
—r— 3 !
]
[l s
4.02 ' b :
204y 11 | 257
3.03" " 10.11
' 12.7
B 0.5
H
L
PR -
t
MIN. 130/5.11" - MAX. 164/6.45" WITH FLANGE
}‘ | 170/6.69" WITHOUT FLANGE
178
. —
7.01
Terminals VR
Bt
: i
| k2udl
MIN. 130/5.11" - MAX, 164/6.45" WITH FLANGE 2,
170/6.69° WITHOUT FLANGE 1
71075,, Lw 70 |, 70
! 2.76" 2.76" 2.76"
Key

1 Horizontal orientable terminals HR
2 \Vertical orientable terminals VR

3 Tightening torque 20Nm - 177Ib in
4 Door position - Ref. page 7/2

18DC200595F001_UL
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Dimensions
Fixed circuit breaker - E1.2

Spread extended front terminals - ES
3-pole version

258.5
10.17"

B
T

4-pole version

~ sor 7
- |._405
la 116 o 1.59"
4.56' 15
059" [ |, 1
0.03"

22

4

258.5 v
o 02 :: sor
4.01" [ :

—r—
|
@/ ) -
@_/LL MIN. 130/5.11" - MAX. 164/6.45" WITH FLANGE

178 | 170/6.69" WITHOUT FLANGE

b
o
Fe
¢ 174
\
Key o
=}
1 Splayed extended front terminals 4 Obligatory phase separators 200mm/7.87in 3
2 Tightening torque 18Nm - 159Ib in 5 Obligatory insulating plate to be supplied by the ]
3 Door position - Ref. page 7/2 customer g
Q
(=]
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Front terminals for cables — FcCuAl

I ‘
9% ; i
3.74" ' W —ﬂ
4 .
134 ™ _ 20 1L2
5.27 20 o 1 078 L~
078" g
291 404 204 l |
268 - o
10.55" - T x e 15.90" 8.03"
—| =
P B iOlo T
- / 150
‘ 5.90

1
!
Y
70 ,70,1,70

F275 275 2750

101
3.97 TN, 130/5.11" - MAX. 164/6.45" WITH FLANGE
170/6.69" WITHOUT FLANGE

S
2@
>
S

]

N2

*»—f—'

Key o
2
1 Front terminals for cables FC CU AL 4 Door position - Ref. page 7/2 é‘
2 Tightening torque 43Nm - 379Ib in 5 Obligatory insulating plate to be ;5,
3 Tightening torque 18Nm - 159Ib in supplied by the customer g
Q
o
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Dimensions
Fixed circuit breaker - E2.2

Orientable rear terminals - HR/VR

E2.2 B-A, N-A, S-A, H-A, V-A 250A - 2000A VR adjustment HR adjustment
366 (IV)
LR (1Y I —— ’@ ’@
1? 276 (Il 70
% 3 10.87 " (lll) - F— 063"
1 Y
"
HIR=I= ‘
Te0 | | 60 ﬂ %
12.36 i o | o 2.36" s
i l 60 i 500 024"
! 2.36" H = 19.69" ;%
E ,,,77,7JFD,, |1 vl 1 ~ b
13.03") ‘ O r X 128" .
3 | ‘ S| 1685
! | 6.63" M5
== LR S =asecnm
pe ’H« o Zﬁ 114
047 024 3 @/ 0.04" O VU i N
: S 23
515901 " ™ 091"
48 MIN /88 MAX
™ 1.89" MIN / 3.46" MAX

388 111 / 5141V

—= 15.28 "Il / 20.24"IV |=—
-
254 T
j r ; jE{ﬁ;:n \
o | L 0.24" g,gg" |
2051 5@’4@ # T N 500 ‘
| 19 100 2 19.69 " |
‘ 075" 304 12, ‘ ~
| |
1]
| ; oy
L5 L & e
VR adjustment
e S Sl e
(O
@
1 1
LN
HR adjustment
= S04 v 35 >{Y< 3047
[[ela]] [ole
| i |
LJ L1 L2 L3
Key
1 Horizontal terminals 1600A-2000A 4 Door position - Ref. page 7/2 9 Insulating sheet or
2 \Vertical terminals 1600A-2000A 5 Grounding insulated metallic sheet
3 Tightening torque 8.6Nm - 76lb in 8 Mounting outside feet 10 Metallic sheet
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E2.2 B-A, N-A, S-A, H-A, V-A 250A - 2000A

366
(V) 270

1 ; G
| iz ls sl a—t ®\ @ K
o = ‘ l

[ |

‘ ‘0
Sor x*f**fﬂjf**f‘ 514 sosed 4 TPy

=

“lrél
L |ne]
Fél
oA
ré]

20.23" 270"

[ A A 15 ¥ = i
| 1 l 0.50" 103
[ . 405" 24
P N I R K P o
(S s O o I 3 Y -
84 20
U 330" 1 0.78"
il 37
1.45"
48/1.92" MIN 150 23
88/3.46" MAX 5.90" 0.90"

1T
o
x
A

*
— e %

20
| 230 ] 078"
9.05" 15
| o ﬂ‘
£} ® T
® @ @ ® “; 60
M 137" 2.36"
e @ @ ° 3 6{%} " &
Key 3
1 Upper front terminals 4 Door position - Ref. page 7/2 8
2 Lower front terminals 8 External fixing point. §
3 Tightening torque 8.6Nm - 76lb in Reccomended screws M10x25 high class g
o
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Dimensions
Fixed circuit breaker - E4.2

Orientable rear terminals - HR/VR

E4.2 S-A, H-A, V-A, L-A 800A - 2500A

157"

13.03 "

510 (V)
2008 " () ———————f
T
276 (1) |
10.87 " (Il i
Y a3 !
’“ 543" " !
. 1
| 1
;
|
i :
: | a5
= e IR
J ] : 247"
]
H— X
] T
1
L ‘ = || 1685
H 1| 663 "
H ;
J 1
192
756"
384 (Il
15.12" (Ill) 8

Key

1 Horizontal terminals 2500A
2 Vertical terminals 2500A
3 Tightening torque 20Nm - 1771b in

7/10

| 1SDC200039D0201 | ABB catalogue

VR adjustment

I

500

1969 " ®
ol T

@13 175"
051"
t

L ae

VR adjustment

126 126 126

496~

496" *i“ 496 "~

HR adjustment

126 121 126

’* 496" »’« 4.92" «»‘? 4.96" »‘

4 Door position - Ref. page 7/2
5 Grounding
8 Mounting outside feet

1.89"MIN/3.46"MAX

HR adjustment

10.63 "

500
19.69

325
12.8"

+
¥
#
@/‘

48MIN/8BMAX

388 111 / 5141V

—= 15.28 "Il / 20.24"1V

e

|
T
I
|
500 ‘
I
I

494 111 /1 6001V

19.45 "Il / 23.62"I1V

9 Insulating sheet
insulated metall
10 Metallic sheet

or
ic sheet

20 MIN
0.79" MIN

1SDC200602F001_UL



E4.2 S-A, H-A, V-A, L-A 3200A

510 (IV)

f—— 20.08" (1v) ———+

276 (111) @
— 10.87" (111)+ @
cq--- T
40 | \ 138 1 270 Y
1.577] 5.43" » ! «— 10.63" —=f
i l‘ ! 20 MIN
! | 1 0.79"MIN
L == £
TT4s ‘ 45
l-—iy.77” " | et 1.77"
|
155 H |2 | 55
V2L 17 ; 2.17"
331 1,1 D A U 1 Ty 325 ] .
13,081 "} 1 F 12.8" —
1 1 —
Lo L ‘D | 168.5 5 s i
- | 1 || 6.63" ¢ | -
Lot | i = i 1
L Y I ' o !
e ) — + <
12 | 192 547‘1‘ i
.‘_‘% 6

L 150 L 214 |
8 5.91" 842"

0.47" 7.56" —=
0.24" = 24 /‘»3.31 —
384 (I11) 0.94" l« 0.91"
15.12" (I11) —» /

48 MIN 88MAX
1.89"MIN 3.46"MAX

T
4

@ %"53
L

\

= | i

- 80 = 494111 6001V

I 25.4 388111 5141V
1 —>|15.28" 11T 20.24"IV}—
L ® = ‘ z
0.24" ‘
- |
200 | O —
7.87" ;
2 212 = 44.45
= e |
- 19.69" i
I

lAnnnanA
220puuuuu

i

3.15" - [«<— 19.45"II1 23.62"IV =
120 b -
4.72"
Key s
1 Lateral vertical terminals 3200A 4 Door position - Ref. page 7/2 9 Insulating sheet or é
2 Central vertical terminals 3200A 8 Mounting outside feet. insulated metallic sheet g
3 Tightening torque 20Nm - 177Ib in Reccomended screws M10x25 high class 10 Metallic sheet g
o
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Dimensions
Fixed circuit breaker - E4.2

Front terminals - F

E4.2 S-A, H-A, V-A, L-A 800A - 3200A

510
Iv
2007 (1Y) e 270
276 1062
20

10.86"

138 |
5.43"

\
e r | @
ii ii: 4» 059" 175 v
RN s [frsTs ) || res s ‘ ess L /(D
57 st ;

aa

S

20 A Rl ] I [ ul
1 EAE mE ﬂ j)

; ||

1 o o

! 500 r /@

1 — 19.68

! [ £

1
331 o wl:l 325 7777:‘74
DX e M I I Dfiiffﬁx 12.79"

1 2023

! L W57 4y 3

1

1 H 168.5

! H ‘ 6.63 A

' 0.23 u 1

: ' j Rt i \l@eﬁ%

T
| i

6 63"
,Ag;f e 7 o 7 o 7 # =
| ! 103 24
}‘* - o ° o x o o ol 4.05" 0.94" 2
¢l [oe @, @ & 7% by 84 20
3.30

12 192 30" 0.78"
047" 380 7.56" "l s il 37
~ 15417 (IT1) —— 0.50" 48/1.92'MIN _| 150 23 145

88/3.46" MAX 5.90" 0.90'

;

20
0.78"
240
9.44"
15
©13 0.59"
0.51"
3
® o o e —
° i\ 35 80
137" 3.14'
o o o e Ot
@ &

Key

1 Upper front terminals 5 Earthing device - Ref. page 7/3
2 Lower front terminals 6 Metallic sheet

3 Tightening torque 8.6Nm - 76lb in 7 Insulating sheet or

4 Door position - Ref. page 7/2 insulated metallic sheet
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126 126
4.96" 4.96" j
) W i V) 1

%!

e\
A
2

T
560
A

T

o
AR
2
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Dimensions

E6.2 H-A, V-A, L-A 4000A - 5000A

VR adjustment

HR adjustment

888 (V)
o 3206 "(1V) —————————
762 (1) 19 @0
30" (111
@\: a2 (V) 1T /@
40 ; 17.48 " (IV) : 270 210
157 | 318 (1) | 10.63 " — 1083 —
] b 12.52 " (Ill)  —] i 1 7 0.79 "MIN
7 ! 1
= = O
' 55 voloss :F
el . - g . 6.65
= 2.17 e 2.17 500 500 0.26
: 65 H ‘D 65 I 19.69 " 19.69 " =1
sa1 T 2% | ]| I P HI a5 s 325 e
. § - . H-——-
13.03 7 ] ‘D P 12.8 z e 12.8 449"
i s || = I 1168.5 24 2‘: ;
1 0.24 " i ‘ | 16.63" 0.94 0.9 &
. i ] i v E = v H = % 3.82"
! L N R e . 8 K - '
‘ f v \ T = T T
v L Lo T @
4
o2, 5.43 " » @/ o @/ .
276 3.31"" | 4.65" e 3.31" -
«— 10.87 " —= e 48 MIN / 88MAX 150 L 48 MIN / 88MAX 150 23
1.89 " MIN / 3.46"MAX 5.91 " 1.89 " MIN / 3.46"MAX 5.91 " 0.91"
44.7
44.45 19.05 176"
"1 75"" 0.75 " " : ’1
} }
o~ 6
% & T { 0.24"
©13
20.51" 100 442 .65
0.26"

Key

1 Horizontal terminals 5000A

2 Vertical terminals 5000A

3 Tightening torque 20Nm - 177Ib in
4 Door position

~N o o

Grounding

Ferrule for grounding

Screws M5x8 provided
Tightening torque 3Nm - 26lb in

8 Mounting outside feet é
9 Insulating sheet or 8
insulated metallic sheet g

10 Metallic sheet 2
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Dimensions

Fixed circuit breaker - E6.2

Front terminals - F

E6.2 H-A, V-A, L-A 4000A - 5000A

1014 (IV FS)
39.92 " (IV FS)
888 (1V)

15 [ 1252 0y 7
40 0.59" [ T r-----
1.57 | i ‘ Y i
i I
e 2l | w) e sl el e =) s w1l = |
T— 115 i i = B
RIEST | ITRTL T I L SR IR R[St A
1 o 1
: H 500
: F = i 19.69 4
! 138
51 331 x;,fﬁ,f,f,,i, ‘Di,iﬂli 325 x4 ,7773
- j 12.8"
20.24 " 13:03 ! O 4
! | | =
12 | 024" H ; 276 1 Nk
0.47" 4 l I 10.87 " & =
o T Lo = 1 yP)e |
= F T o T T ] ) T :
! 24
I
‘.‘.L.'. (SRS N "SR I S R I SR I "SR I P 0.94 "
i L) @ @ ® @ Akl @ B ® @ L |
v ok L
762 (111)
- 307 (1) = 48 MIN / 8BMAX 4‘.
1.89" MIN / 3.46"MAX o
15
5.91" 'l =

Key

1 Upper and lower front terminals

2 Single front terminals

3 Tightening torque 20Nm - 1771b in

_
34.96 " (IV) 270
444 (IV/IV FS) ’.i . 4.1
17.48 " (IV/IV FS) 10.63 20
318 (I11) A’H‘*ONH

20
0.79 "
37

1.46 "

0.91"

" 189 252 252
1.81 ’-— B vt ey
T o |
HE‘jM‘:fM\:TM]:
|

240
9.45 "
e S
213 0.59"
©0.51"
5 Q‘g - T
& & 8| o R 9\ 3 80
1.38" 3.15"
@ & & o
) ° ¥
‘ ‘ 46
) )
o o
M 35 80
1.38" .
® ol o ® 3.15
@ o L]
20

) ) T
® e @ 35 80
M 1.38" "
© e o 318
® ® N N
013
20.51"

4 Door position - Ref. page 7/2
5 Grounding
8 Mounting outside feet
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9 Metallic sheet
10 Insulating sheet or
insulated metallic sheet
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Dimensions
Withdrawable circuit breaker

E1.2 E2.2 - E4.2 - E6.2

A
B
e
Y |
H— ]
[
" \
ook | ]
363.5 i H =
| 1431 b 10 132753.
s o e g
£ =Nk 1815 g
3 Ll I 2
§ ¥ H 7.14" g
S T ee e | g £1056/41.53
—r 2 £ ‘ 2 :
Y
Compartment door drilling
E1.2 E2.2 - E4.2 - E6.2
306/12.04"
274/10.78"
161/6.33" Y
S [ A
, e ——n ‘ .
IS Sk 153/6.02" 8
2 I TS
5 g IEE R 5 ®
S [ ol SR Y 4 I Q
PSR N = 21
& \ b & 4 e ol ,
(I 8 ]
————— Y — B
A 100/3.93"|100/3.93" 8
23/0.90"Y | 7 —7 3
143,5/5.64" | 143,5/5.64" '\ v '\ -
158/6.22"
@4 n°8 holes F .|
@5 n°8 holes
Distance from connected to isolated position
E1.2 E2.2 - E4.2 - E6.2
\ c
305/12" 12.5/0.49" -
— ! I
| i
al b 1
i | E1.2 Standard :Ronis/Profalux :Kirk §Castell
4| | 47/1.85 , :
< | = B [mm/in] i44.5/1.75  i55/2.16 i65/216 i85
g ! | c [mm/in] i36/1.41  146.5/1.83 i46.5/1.83 i76.5
n | | | K s
T ”””””””” T | 40157 — T i § E2.2-E4.2 Standard :Ronis/Profalux :iKirk §Caste|l
3/0.11" 251/9.88" 2/0.07" 75/2.95" é B [mm/in] :22/0.86  :34/1.33 :39/1.53 %57.5/2.26
275.5/10.84" : e c [mm/in] i23/0.90  i35/1.37 i40/157  i58.5/2.30
! B B refers to KLC; C refers to KLP
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Dimensions
Withdrawable circuit breaker

Dimensions of the compartment

[mm/in]: A B c D

:3p Ap : :
E1.2  280/11.02 (35011377  440/1732 i252/9.92
E2.2 4001574 1490/19.29 440/17,32 355/13.97
E42 1500/19.68 [620/2441 1440/17,32 1355/13.97
£6.2 2500/35.43wilQ:EO/40.16 44011732 1355/13.97

E6.2/f - 1200/47.24  1440/17.32  355/13.97

?’\"

18DC200591F001_UL

FT=gog
=GO

/AN,

Floor fixing

Y
D (V)
D (1) - C)
E () — i
E (V) [mm/in}iA )
A A—Y 4, A " 50/1.96 - o

7 A ' E1.2 1805314 150/5.90

|
v
A(ll) — == B (M) — 7512.95 : :
| E2.2 (750295 175/6.88
F (1) T ‘ ?= ) : :
X -— -\ —-—-—- - X ¢ E4.2  100/3.93 ;225/8.85
=3 G ; . $= :

} E6.2  :363/1429 1375/147
Y
L— A (V) ——<~——B(IV) —»‘

18DC200692F001_UL

E6.2/f - 42511673 405/16.73:150/5.90' -

Key
1 Ventilation drilling on the switchgear

Earthing device E2.2 - E4.2 - E6.2 Fixing on support sheet (only for E1.2)
e @10/0.39" MAX
% M5x8 screws supplied ﬁ/\/iy

|

Tightening torque 3Nm T

100
3.93"
- v

uL

1SDC200593F001

80 80
i

314 34

150 vy L .

590 V)
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Dimensions
Withdrawable circuit breaker - E1.2

Orientable rear terminals - HR/VR

VR adjustment HR adjustment

T
w
Lo
;ja\

T
w
Lo
PR
- v

Qf:i:ﬂfiﬁ

Qrod——1

12.7
0.5"
=t
12.7 T T
0.5" 100 106
3.94" 4477
- e
VR adjustment
Key o
=)
2 Horizontal rear terminals 5 Door position - Ref. page 7/12 é‘
3 \Vertical rear terminals 7 Rear segregation for rear terminals %
3 Tightening torque 12 Nm - 106lb in 8 Insulating Protection g
Q
o
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Key =
1 Front terminals 5 Door position - Ref. page 7/12 8 Insulating protection g
2 Rear terminals for cables 6 Rear segregation for front terminals 10 Sectioning run 3
3 Tightening torque 48 Nm - 424lb in 7 Rear segregation for rear terminals §
4 Tightening torque 12 Nm - 106lb in - Ref. page 7/15 12
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Dimensions
Withdrawable circuit breaker - E1.2

Front spread terminals - ES
3-pole version

114 114

4.48" 4.48" 448"
22
R ISR O I 0se' |

Key o
=1
1 Spread terminal 4 Door position - Ref. page 7/12 6 Rear segregation for front terminals 5
2 Tightening torque 40 Nm - 353Ib in 5 Insulating protection (refer to front terminals - Ref. page 7/15 2
3 Front terminal page 7/15) 8 Sectioning run §
a
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Dimensions
Withdrawable circuit breaker - E2.2

Orientable rear terminals - HR/VR

HR adjustment

E2.2 B-A, N-A, S-A, H-A, V-A 250A - 2000A VR adjustment
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HR adjustment
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Key

1 Horizontal terminals 1600A-2000A
2 Vertical terminals 1600A-2000A
3 Tightening torque 8.6Nm - 76lb in
4 Door position - Ref. page 7/13
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5 Grounding

8 Mounting fixed part screws

9 Moving part
10 Fixed part

11 Segregation

12 Connected, test, disconnected
distances

13 Roof insulation or insulated metal
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E2.2 B-A, N-A, S-A, H-A, V-A 250A - 2000A
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Key <
1 Upper front terminals 8 External fixing point. 11 Connected, test, disconnected distances é
2 Lower front terminals Reccomended screws M10x25 high class 12 Insulating sheet or insulated metallic sheet 2
3 Tightening torque 8.6Nm - 76lb in 9 Moving part 13 Roof insulation or insulated metal §
4 Door position - Ref. page 7/13 10 Fixed part 14 Fixing plate 2
5 Earthing device
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Dimensions
Withdrawable circuit breaker - E4.2

Orientable rear terminals - HR/VR

E4.2 S-A, H-A, V-A 800A - 2500A VR adjustment
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Key
1 Horizontal terminals 2500A 5 Grounding
2 Vertical terminals 2500A 8 Mounting fixed part screws
3 Tightening torque 20Nm - 1771b in 9 Moving part
4 Door position - Ref. page 7/13 10 Fixed part
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HR adjustment

11 Segregation

12 Connected, test, disconnected
distances

13 Roof insulation or insulated metal
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E4.2 S-A, H-A, V-A, L-A 3200A
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Key

1 Lateral vertical terminals 3200A 8 Mounting outside feet. 10 Metallic sheet §
2 Central vertical terminals 3200A Reccomended screws M10x25 high class 11 Segregation z
3 Tightening torque 20Nm - 1771b in 9 Insulating sheet or 13 Roof insulation or insulated metal §
4 Door position - Ref. page 7/2 insulated metallic sheet 2
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Dimensions
Withdrawable circuit breaker - E4.2

Front terminals - F

E4.2 S-A, H-A, V-A, L-A 800 - 3200A
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Key
1 Upper front terminals 8 External fixing point. 11 Connected, test, disconnected distances
2 Lower front terminals Reccomended screws M10x25 high class 12 Insulating sheet or insulated metallic sheet
3 Tightening torque 20Nm - 176Ib in 9 Moving part 13 Roof insulation or insulated metal
4 Door position - Ref. page 7/13 10 Fixed part 14 Fixing plate
5 Earthing device
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Dimensions

E6.2 H-A, V-A, L-A 4000A - 5000A VR adjustment HR adjustment
929 (1V)
36.57 "
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18.29 "
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Key s
1 Horizontal terminals 5000A 7 Mounting fixed part screws M8x25 provided 10 Segregation é‘
2 Vertical terminals 5000A Tightening torque 20Nm - 177Ib in 11 Roof insulation or insulated metal §
3 Tightening torque 20Nm - 177Ib in 8 Moving part §
4 Door position 9 Fixed part ]
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Dimensions
Withdrawable circuit breaker - EB6.2

Front terminals - F

E6.2 H-A, V-A, L-A 4000A - 5000A
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Upper and lower front
Single front terminals
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5 Grounding

1
2

3 Tightening torque 20Nm - 1771b in
4 Door position - Ref. page 7/2

7/26
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8 Mounting fixed part
9 Moving part
10 Fixed part

11 Connected, test, disconnected distance
12 Insulating sheet or insulated metallic sheet
13 Roof insulation or insulated metal
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T

14 Fixing plate
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2.48"

9.92"
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Electrical diagrams

Reading information

Circuit breakers 8/2
ATS021 and ATS022 8/7
Power controller 8/8
Circuit diagram symbols 8/9
Circuit breakers 8/10
Terminal box E1.2 8/11
Terminal box E2.2 - E4.2 - E6.2 8/12
Electrical accessories 8/13
ATS021 and ATS022 8/38
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Electrical diagrams
Reading information — Circuit breakers

Operating state shown

The diagram is shown in the following conditions:

- drawout version circuit breaker, open and racked in
- with de-energized circuits

- trip units not tripped

- motor operator with unloaded springs.

Versions
The diagram shows a drawout version circuit breaker, but it is also valid for fixed version circuit breakers.

Fixed version
The control circuits are included between the XV terminals (the X connector is not supplied).

Drawout version
The control circuits are included between the poles of the X connector (the XV terminal box is not supplied).

Description of figures

8/2

Supplementary open/closed auxiliary contacts of the circuit breaker - AUX 6Q (6 Form C)
Ekip Signalling 4K

Trip signalling contact

Contact for signalling position of loaded springs - S33 M/2

Motor for loading closing springs- M

Remote reset - YR

Ekip Measuring/Measuring Pro with voltage socket inside the four pole circuit breaker
Ekip Measuring/Measuring Pro with voltage sockets inside the three-pole circuit breaker and connection for external
neutral

Ekip Measuring Pro for residual voltage protection (for Ekip G only)

Ekip Measuring/Measuring Pro with external voltage socket

Rc residual current protection sensor input

Transformer star center sensor input

Zone selectivity

Current sensor input for external neutral (only for 3-pole circuit breakers)

Direct auxiliary supply 24V DC and local bus - Ekip Supply

Auxiliary supply through module 110-240V AC/DC or 24-48V DC and local bus - Ekip Supply
Ekip signalling 2K-1

Ekip signalling 2K-2

Ekip signalling 2K-3

Ekip Synchrocheck

Ekip Com Modbus RS-485

Ekip Com Modbus TCP

Ekip Com Profibus

Ekip Com Profinet

Ekip Com DeviceNet

Ekip Com EtherNet/IP

Ekip Com IEC61850

Ekip Link

Ekip Com R Modbus RS-485 Redundant

Ekip Com R Modbus TCP Redundant

Ekip Com R Profibus Redundant
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»

4) Ekip Com R Profinet Redundant

5) Ekip Com R DeviceNet Redundant
6) Ekip Com R EtherNet/IP Redundant
1) Ready to close contact - RTC

2) Second shunt trip - YO2

3) Undervoltage release - YU

NN N~NO D

)
)
)
4) Undervoltage release with external time-delay device - YU, D
75) First shunt trip - YO
76) First shunt trip with control from protection trip unit - YO, Ekip Com Actuator
77) First closing coil - YC
78) First closing coil with control from protection trip unit - YC, Ekip Com Actuator
79) Second closing coil - YC2
81) Open/closed auxiliary contacts of circuit breaker - AUX 4Q (4 Form C)
91) External supplementary open/closed auxiliary contacts of circuit breaker - AUX 15Q (15 Form C)
95) Auxiliary position contacts - AUP (E1.2)
96) Auxiliary position contacts - AUP (E2.2 - E6.2)
97) Supplementary auxiliary position contacts - AUP (E2.2 - E6.2)
98) ATS wiring with no auxiliary power supply
99) Circuit breakers with auxiliary safety voltage in direct and alternating current

100) ATS021

101) ATS022

102) Controlling a third circuit breaker with ATS022

1083) Ekip Signalling 10K

104) Ekip Multimeter

105) Application diagram for Ekip Touch, Hi-Touch, G Touch, G Hi-Touch with Power Controller function.

ABB catalogue | 1SDC200039D0201 | 8/3



Electrical diagrams
Reading information — Circuit breakers

Key

* = See the note indicated by the letter

A1 = Applications located on the mobile part of the circuit breaker

A3 = Applications located on the cradle of the circuit breaker

A4 = Indicative devices and connections for control and signalling, outside the circuit breaker

BUS1 = Serial interface with external bus

D = Electronic time-delay device of YU undervoltage release, outside the circuit breaker

F1 = Time-delayed trip fuse

GZi(DBi) = Zone selectivity input for G protection or input in “reverse” direction for D protection

GZo(DBo) = Zone selectivity output for G protection or output in “reverse” direction for D protection

1 O01...82 = Programmable digital inputs of the EKIP protection trip unit

K51 = Electronic overcurrent protection trip unit of the types: EKIP DIP, EKIP TOUCH, EKIP LCD,
EKIP HI-TOUCH , EKIP HI-LCD, EKIP G TOUCH, EKIP G LCD, EKIP G HI-TOUCH , EKIP G HI-LCD

K51/COM = Communication module

K51/MEAS = Measurement module

K51/SIGN = Signalling module

K51/SUPPLY = Optional auxiliary supply module (110-220VAC/DC and 24-48VDC)

K51/SYNC = Synchronization module

K51/YC = Closing control from the Ekip protection trip unit

K51/YO = Opening control from the Ekip protection trip unit

M = Motor for loading closing springs

001...82 = Programmable signalling contacts of the Ekip protection trip unit

O SsC = Ekip protection trip unit contact for synchronism control

Q = Circuit breaker

Q/1...Q/25 = Auxiliary contacts of circuit breaker

Q/26...Q/27 = Auxiliary open/close contacts used internally by the trip unit

RC = RC (residual current) protection sensor

RT1...RT3 = Temperature sensors

RTC EKIP = Auxiliary ready to close contact of circuit breaker, used internally by the trip unit

RTC = Contact for signalling circuit breaker is ready to close

S33M/1...2 = Limit contacts of spring loading motor

S43 = Switch for presetting remote/local control

S51 = Trip signalling contact (bell alarm)

S75E/1...4 = Contacts for signalling circuit breaker in racked out position (provided only with drawout version)

S751/1...5 = Contacts for signalling circuit breaker in racked in position (provided only with drawout version)

S75T/1...2 = Contact for signalling circuit breaker in test position (provided only with drawout version)

SC = Pushbutton or contact for closing the circuit breaker

SO = Pushbutton or contact for immediate opening of the circuit breaker

SO1 = Pushbutton or contact for opening the circuit breaker with UVR time-delayed trip

SR = Pushbutton or contact for remote electrical resetting of S51 (bell alarm) trip contact

SZi(DFi) = Input for zone selectivity for S protection or input in “direct” direction for S protection

SZo(DFo) = Output for zone selectivity for S protection or output in “direct” direction for D protection

TI/LA = Current transformer phase L1

TI/L2 = Current transformer phase L2

TI/L3 = Current transformer phase L3

TI/N = Current transformer on neutral

TU1...TU2 = Insulation voltage transformer (outside circuit breaker)

Uaux = Auxiliary power supply

Ul/LA1 = Current sensor phase L1
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ul/L2 = Current sensor phase L2

ul/L3 = Current sensor on phase L3

UI/N = Current sensor on neutral

ul/o = Single-pole current sensor

W2 = Serial interface with internal bus (local bus)

W9...W13 = RJ45 connector for communication modules

WOR.W11R = RJ45 connector for redundant communication modules

X = Delivery connector for auxiliary circuits for drawout version of circuit breaker
XB1...XB7 = Connectors for circuit breaker applications

XF = Delivery terminal board for position contacts of drawout version of circuit breaker
XK1...XK3 = Connectors for auxiliary circuits of the Ekip protection trip unit

XK7 = Connector for auxiliary circuits of communication module

XV = Delivery terminal box for auxiliary circuits of fixed version circuit breaker

YC = Closing coil

YC2 = Second closing coil

YO = Shunt trip

YOt = Shunt trip for overcurrent

YO2 = Second shunt trip

YR = Remote reset

YU = Undervoltage release
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Electrical diagrams
Reading information — Circuit breakers

Notes

A) Auxiliary supply for Ekip trip unit is mandatory ( refer to diagram 1SDMOO0O09R0001 figures 31 - 32- 33 - 34).

B) When there are mixed auxiliary contacts Q1 and Q2 are rated for 400V, while Q3 and Q4 are rated for 24V. Then Q5, Q6, Q7
are 400V, while Q8, Q9, Q10 are 24V.

C) Always supplied with Ekip Com module.

D) Always supplied with motor for loading closing springs in Fig. 13.

E) Mandatory voltage transformer in the case of external sockets. Mandatory external sockets for systems with rated voltage
greater than 690V.

F) The connections between the RC residual current protection sensor and the poles of the X connector (or XV) of the circuit
breaker must be made with 4-pole shielded cable with conductors interwoven in pairs (type BELDEN 9696 paired or
equivalent), of a length no greater than 32.8ft/10m. The shield should be earthed on the circuit breaker side.

G) Gext- protection against earth fault is available for all displayed electronic trip units with LSIG protection. The current sensor
must be positioned on the star center of the MV/LV transformer.

The connection between terminals 1 and 2 of the UI/O current transformer and Ge+ and Ge- poles of the X connector (or
XV) must be made with shielded and stranded 2-pole cable (type BELDEN 9841 or equivalent) of length no greater than
49.2ft/15m.

H) The connection between the terminal box and external neutral sensor must be made with the 6.5ft/2m cable provided. For

three pole circuit breakers, the Ne+ and Ne- poles of the X connector (or XV) must be short-circuited if no sensor is present

on the external neutral conductor.

Mandatory with the use of any Ekip module.

Only for E2.2, E4.2 and E6.2 drawout version circuit breakers as an alternative to Fig. 31-32-34.

Only for E2.2, E4.2 and E6.2 drawout version circuit breakers as an alternative to Fig. 31-32-33.

Only for E2.2, E4.2 and E6.2 drawout version circuit breakers as an alternative to Fig. 31-32-33.

In the presence of Fig. 32, for E2.2, E4.2 and EB.2 circuit breakers, one each of up to 3 options between Fig. 41...58 can

be utilized. Likewise, E1.2 circuit breakers, up to two applications between Fig. 41...58 can be used. The Ekip Com module

selected can be duplicated if required, by choosing between Fig. 61...66.

N) In the presence of Fig. 34, for E2.2, E4.2 and EB.2 circuit breakers, a single application between Fig. 41...58 can be used.

O) In the presence of several Ekip Com modules with drawout version circuit breakers, the contact S751/5 should be
connected only once to a single module.

P) The auxiliary voltage Uaux. enables activation of all the functions of the EKIP electronic protection trip units. Since an earth
insulated Uaux was requested, it is necessary to use “galvanically separated convertors” which comply with the standards
IEC 60950 (UL 1950) or equivalent, which guarantee a common mode current or leakage current (refer to IEC 478/1, CEl
22/3) no greater than 3.5mA, IEC 60364-41 and CEl 64-8.

Q) Regarding local bus the maximum cable lenght is 49.2ft/15m..

Cxx3&e=
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Electrical diagrams
Reading information — ATS021 and ATS022 (IEC only)

Operating state shown

The diagram is shown in the following conditions:
- circuit breakers open and racked in #

- with de-energized circuits

- trip units not tripped *

- unloaded closing springs.

Key

A = ATS021 and ATS022 devices for automatic switching of two circuit breakers
CB1-N = Normal supply line circuit breaker

CB2-E = Emergency supply line circuit breaker

K1 = Auxiliary contactor type NF22E for voltage presence of normal power supply

K2 = Auxiliary contactor type NF22E for voltage presence of emergency power supply
KC1-KC2 = Auxiliary contactors type AL__-30 circuit breaker closing

KO1-KO2 = Auxiliary contactors type AL__-30 circuit breaker opening

M = Motor for loading the closing springs

QM = Auxiliary contact of the circuit breaker

Q60 = Thermal protection for isolating and protecting the auxiliary circuits of safety auxiliary voltage
Q61/1-2 = Thermal protection for isolating and protecting the auxiliary circuits of the lines
Si1 = Contact for enabling automatic switching of the ATS021 device

S511...815 = Signalling contacts for the inputs of the ATS022 device

S1-S2 = Contacts controlled by the cam of the motor operator

S3 = Changeover contact for electrical signalling of local/remote selector state

S33M/1 = Limit contacts of spring charging motor

S51 = Contact for electrical signalling of circuit breaker open due to tripping of overcurrent trip unit (bell alarm)
S751/1 = Contact for signalling circuit breaker racked in #

BUS 1 = Serial interface with control system (MODBUS EIA RS485 interface) available with the device ATS022
X = Connector for auxiliary circuits of drawout version circuit breakers

XF = Delivery terminal box for the position contacts of the circuit breaker

XV = Delivery terminal box for the auxiliary circuits of the fixed version circuit breakers

YC = Closing cail

YO = Shunt trip

# This diagram shows the drawout version circuit breakers, but it is also valid for the fixed version circuit breakers. In this
case, it is not necessary to connect the S751/1 contacts on the X31:1 input of the ATS021 device otherwise it is necessary
to connect the X32:5 and X32:6 terminals with the terminal X32:9 of the ATS022 device.

*  This diagram shows circuit breakers with overcurrent release but it is also valid for circuit breakers without release (switch
disconnectors). If the S51 (bell alarm) contact is not present, the S51contacts on the X31:1 input of the ATS021 device
should not be considered, while it is necessary to connect the X32:7 and X32:8 terminals with the X32:9 terminal of the
ATS022 device.
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Electrical diagrams
Reading information — Power Controller

Operating state shown

The diagram is shown in the following conditions:
- circuit breaker, open and racked in #

- with de-energized circuits

- trip units not tripped *

- motor operator with unloaded springs.

Key

A13 = Ekip Signalling 10K unit

A17 = MOE actuator unit for stored energy operating mechanism for the Tmax XT circuit breaker
A21 = EtherNet Switch device

Fl = Time-delayed trip fuse

|01 ..12 = Programmable digital inputs of the Ekip protection trip unit

J.. = Connectors for auxiliary circuits of the Tmax XT circuit breaker in the drawout version

K51 = Ekip electronic overcurrent protection trip unit for Emax 2 circuit breaker

K51/COM = Communication module for the Ekip trip unit

K51/SIGN = Signalling module for Ekip trip unit

K51/SUPPLY = Optional auxiliary supply module for the Ekip trip unit

K51/YC = Closing control from the Ekip protection trip unit

K51/YO = Opening control from the Ekip protection trip unit

M = Motor for loading closing springs for Emax 2 circuit breaker

M = Motor for opening the circuit breaker and for loading closing springs for Tmax XT circuit breakers
0 01...12 = Programmable signalling contacts of the EKIP protection trip unit

QN1 = Auxiliary contacts of circuit breaker

Qi = Emax 2 circuit breaker equipped with Ekip Power Controller

Q2 = Emax 2 circuit breaker

Q3 = Tmax XT circuit breaker equipped with MOE actuator unit

Q4 = Emax 2 MS switch-disconnector

R1 = Resistor

S33M/1 = Limit contacts of spring loading motor

S51 = Trip signalling contact (bell alarm)

S751/5 = Contacts for signalling Emax 2 circuit breaker in racked in position (provided only for drawout version)
W13 = RJ45 connector for communication modules

X = Delivery connector for auxiliary circuits for drawout version of Emax 2 circuit breaker

XV = Delivery terminal box for auxiliary circuits of fixed version circuit breaker

YC = Closing caoll

YO = Shunt trip
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Electrical diagrams
Circuit diagram symbols (IEC 60617 standards)

==

Shield
(may be drawn in any shape)

Delay

Mechanical connection
(link)

Manually operated control
(general case)

Operated by turning

Operated by pushing

Equipotentiality

Converter with galvanic
separator

Conductors in a screened
cable (i.e., 3 conductors
shown)

Twisted conductors
(i.e., 3 conductors shown)

Connection of conductors

J4

Terminal

Plug and socket
(male and female)

Motor
(general symbol)

Current transformer

Voltage transformer

Winding of three-phase
transformer, connection star

Make contact

Break contact

Change-over break before
make contact

Position switch (limit switch),
make contact

Position switch (limit switch),
break contact

/ >>

/3>

/3> =

Position switch
(limit switch) change-over
break before make contact

Circuit breaker-
disconnector with
automatic trip unit

Switch disconnector
(on-load isolating switch)

Operating device
(general symbol)

Instantaneous
overcurrent or
rate-of-rise relay

Overcurrent relay with
adjustable short time-lag
characteritic

Overcurrent relay with
inverse short time-lag
characteritic

Overcurrent relay with
inverse long time-lag
characteritic

Earth fault overcurrent
relay with inverse
short time-lag characteritic

Fuse
(general symbol)

Current sensing
element

ABB catalogue | 1SDC200039D0201 |
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Electrical diagrams
Circuit breakers

3-pole or 4-pole circuit breaker

3-pole or 4-pole switch disconnector

8/10 11SDC200039D0201 | ABB catalogue
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Electrical diagrams
Terminal box E1.2

Diagram figure number fﬁ-:
——
a3 2
|_/—'— Open/closed auxiliary contacts E- 1
| 2 _r of circuit-breaker (first set) -
a1 s
7
K51 i i 75176
First shunt trip :75}76 i
First closing coil [t e}
K51
778
Second shunt trip or undervoltage release :-7-3-[7-4-.
1
Ly )
Ready to close contact 7
in alternative f-7-1-: :RTC —— :_'_'_'I
127
- kst Ne+ Current sensor input on external neutral
[y
K51/..
g 3 - B R
31 g s Auxiliary supply and local bus 1311321
1321 | aumaus *t o I
T2 [AusueeLy gy (3
o
+ <
VL KstsN (=] e ,w/ Kiz_ !
H .o 2 ke 1 s
HEES] vl
1 H11
\ S K51/SIGN ki Lol
: P e | B0 e Signalling modules
FR R i P = AR & &
B N L AR e E e
1421 Ksusion 122 KSHISIGN k2 1 K51/COM i I
-1 —@— TR T and/or Ekip Synchrocheck 1481
1 1 22
:.—I—KWS'GN P2 iy K21 E E §§ D 3 FT T T T
i Ho? 121 e |} g8 and/or communication modules 1811158,
' L) .
| p— - Ceeccccccccca-
i3 U T Tkecom T R
'_491' M@i :zj . — and/or redundant communication modules ?61[ . Jr--Tse:
! [ SE ws W gt B N P
1 | KstisioN = [ ELEH
:- KStISIGN o1 Ll EEEH
1 HC3 131 k3 || §§ ex ~
' [ --
TTTTTTTTTTTTTmmomomoomomoms mooooooooooooooos Zone selectivity 126!
K51 o 122
K51 K51 o g 3 = Transformer star centre sensor input 5-25 \
e 28] ] 5
e —Ge— 194! e — 4 = RC residual current protection sensor input 4!
'_2_5_' — -_2‘_‘.' e = [}
T Ekip Measuring volt ket 0T 2
K51/MEAS K51/MEAS K51/MEAS ip Measuring voltage sockets 120121122123,
R VN
1214
1 1
120 7} 123
1
NLtzs 07 L1123 l R "ﬂ':
v 3 emote reset 14
14 > -
'_-- -
e Bl ssawn_ui Motor 31
131 t--y
s . ‘ y 4 -
Ty I%—'— Contact for signalling position of loaded springs :12 i
[ —_— -

T lﬁ}_—p—% Trip signalling contact (bell alarm) e
o — % —

1SDC200623F001
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Electrical diagrams

Terminal box E2.2 - E4.2 - EB.2

K51ISIGN . Wi
o

K51/SIGN . H11

K51/SIGN EI
1 H22
KSUSIGN =] ot
.

K61ISIGN EI 132

K51

| Kstision . Hat
o

K51/MEAS

K51/SIGN

Ge+
Ge-.

N L1L21L3

HC

in alternative

a4 s

K51/..
z w3
| 2 w4
3 ]
1321 | Amaus.
'_32_' AUX. SUPPLY K2
Ks11SIGN Kz |1 KstsWe kst 1481 )
2 e Lo xsc k2 TTT
|| K51/SYNC I
K51/SIGN K111 : VS1 :
1T ks 4 vs2 !
____________________________ L I
K51ISIoN 2 |1 _kstcom i51)
1 -
122 k4 | 4 B o
[ 29 !
I S= fngg >
K51/SIGN k20l =2 [..:
21 ks ! &8 v
____________________________ T 198
KS1ISION k2 |1 b Kstcom 161
Y -
. ZEps WR [..:
P s as -z
Ks1ISIGN kst 1 g3 23 [..'
— — 1 ! =t !
131 ka3 0t 28~ vyl
186 )
K51 s
2i
=
& Gzi
> Gzo
Szc
K51/MEAS K51/MEAS
(ot VN VN
191 . V1
20 55y v
1224 --- V3
- L1123
R 3 R1
1 >
) .
[ F1 s33mi  y
134 w2
36
co5 0 S33MR2 -
e ——
96
vl S51 1 s
My
KB1/SIGN | (TTTTTIIoTT T TS
— = Q10
004 k10 | 1 I:/ﬂ—mz i
K51/SIGN ks ! ! 2,
Pl @9 5 |
KGTISIGN ol |
Ml aB Z .
1 [ e —
1 1
72
i >: a7 o i
! I:/'—
b b
1
: : Qe 64 1
] ] 61 :
1
po ars o
) . | o
in alternative 1 i I£ !
4 o= -
' 1
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3
[
o
4
w

EKIP Signalling 4K

Diagram figure number !

Open/closed auxiliary contacts
of the circuit-breaker (first set)

aieia]
1

=

P}

Second closing coil

First shunt trip

First closing coil

Second shunt trip or undervoltage coil

Ready to close contact

Current sensor input on external neutral

Auxiliary supply and local bus

Signalling modules

and/or Ekip Synchrocheck

and/or communication modules

and/or redundant communication modules

gty PR B S}

Zone selectivity !-2-6-:
Transformer star centre sensor input :r;'5-':
RC residual current protection sensor input :rg_{:
Ekip Measuring voltage sockets !-g-q-f_z_]:rg_z__fg_?;:
Remote reset !-1_:1_-:
Motor ]

Contact for signalling position of loaded springs

Trip signalling contact (bell alarm)

Ekip signalling 4K

Supplementary auxiliary contacts
of circuit breaker

[P

-

PN

!

1SDC200624F001



Electrical diagrams
Electrical accessories

I e

XS eKiP signalling 4K Module Module Module EKIP Supply

81) Open/closed auxiliary contacts of circuit breaker - AUX 4Q (4 Form C)

A4
X T2 T T2 T2 T2 T T4 Tu«
XV ®12 @14 @22 @24 @32 @34 @42 @44

12
14
22
24
32
34
2
44

*B)
A1 Qn Q/2 '\ Q/3 '\ Q/4 \
= & & <
XV @11 @21 ® 31 041
X UL S 21 UKL JUEL

A4

1SDC200626F001
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Electrical diagrams
Electrical accessories

o HC H1lH2 BlH3 ElH4
Rl e s e e s
Rl e e e
XXX ExiP signalling 4K

77) First closing coil - YC

78) First closing coil with control from protection trip unit - YC, Ekip Com Actuator

79) Second closing coil - YC2

8/14
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Module

Module

Module

EKIP Supply

77 78 79
e e —— e — —— e—— e e ——
~ ] ~ ] ] ~ ]
Ad | | | |
| | I |
scg— scc-,  sa3C-7 scg—
\ \ = \
| | | |
| | | |
X T c1 T c1 T c3 T c21
XV LY ¢Cl écC3 ¢ C21
5 5 3 8
XK7') 9 K51
5
K51\ 3
YC §
&
Al xk7 | 10
xB3 T 1 xB3 T 1 x83T 3
[yc] (el [vca]
x83 | 2 x83 | 2 x83 | 4
S S 8
XV ¢ C2 ®C2 ¢ C22
X J c2 J c2 J c22
| | |
| | |
Ad | | |
i | _ | _ |
- —— R - ——

77- 78 as an alternative to each other
79 valid only for E2.2 - E4.2 - EB.2
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51 |61

HC Il H1 IlH2 BlH3 Bl H4
[ e
* [ e e e

XS eKiP signalling 4K Module Module Module EKIP Supply

75) First shunt trip - YO
76) First shunt trip with control from protection trip unit - YO, Ekip Com Actuator

75 76
t e - — t e e — — — a——
~ T ~ T T
A4 | | |
-\ ~ !
sor—* sog—* 343_,——17
\ \ {
I I I
I I I
X H\c11 H\cn Ac13
XV P2k ¢ Ci ¢Ci3
= - ®
13} o 13}
XK7'' 7 K51
S
K51\ 3
YO §
s
Al xk7 | 8
xBa T 1 xBa T 1
[Yo] [Yo]
xea | 2 xe4 | 2
o N
15} o
XV ®C12 ®C12
X vc12 VC12
I I
I I
A4 ! ! g
-- oo - -- ‘o= %
g

75-76 as an alternative to each other
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Electrical diagrams
Electrical accessories

o HC H1lH2 BlH3 ElH4
Rl e s e e s
Rl e e e
XXX ExiP signalling 4K

Module Module

71) Ready to close signalling contact - RTC

72) Second shunt trip - YO2

73) Undervoltage release - YU

74) Undervoltage release with external time-delay device - YU, D

Module

EKIP Supply

7 72 74
+ + +
e e e e B e
A4 ! | | | |
I I [ I
sog-* soE—l—7 soft-7 SOE_Y I
\ { { |
I I I I I
I I I I I
X T4 Tas 1o 1o : 1o :
XV 46 @48 ¢ D1 ¢ D1 ! ¢ D1 !
g 3 a a : a :
I I
I I
I I
I I
xss]'2 T3 | |
I I
A I I
I I
RTé\ | |
xB5]' 1 X857 1 | xes T |
I I
I I
[vo2] K s
xg6 1,1 I I
xes |, 2 xes |, 2 1oxes |2 I
I I
I I
2 8 8 o !
XV 045 ¢ D2 ¢ D2 X eD2 |
I p2 |
X Jes J o2 U . J !
I I [ I
| | T !
r- =
Ad I I I o I g
- C— - e - g
1]
2

72-73 or 74 as an alternative to each other
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51 |61

HC Il H1 IlH2 BlH3 Bl H4
[ e
* [ e e e

XS eKiP signalling 4K Module Module Module EKIP Supply

EKIP Supply

32) Auxiliary supply through module 110-240V AC/DC or 24-48V DC and local bus - Ekip Supply

32
A e
.'/N____‘.___*__
A4 | | Uaux.
— | | 110-240VAC/DC
e | | 24-48VDC
X ’I\J?. Txk T
XV oL oK1 o K2
< ¢

Q
I
I3
A3 __Ks1 SR
SUPPLY NN
NS
3
]s
§lu
\ij \ij
2 S
XV o W3 o W4
X \:JWS YW4
L - -
T
[
%\I
! *
A4 (B Q)
H) L

W2 (LOCAL BUS)

1SDC200630F001

As an alternative to figures 31-33
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Electrical diagrams
Electrical accessories

o [Pl e el v o[ ]

XXX ExiP signalling 4K Trip Unit /0 Module Module Module EKIP Supply

EKIP Supply

31) Direct auxiliary supply 24V DC and local bus - Ekip Supply

- El
T
1,7 0
A4 A b :
|
: Uaux :
| 24vDC |
]
X T T k2
XV ® K1 ® K2
¥ ¢

A3 K51
EKIP
2 z
XV o W3 o W4
X sz \!/W4
L - -
[ )
[
\g
|
A4 [ *Q)
(H) L)
W2 (LOCAL BUS)

18DC200631F001

As an alternative to figures 32-33
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£l HC Il H1 IlH2 BlH3 Bl H4
e e e
I e

XS exiP signalling 4K Module Module Module

EKIP Supply

41) Ekip Signalling 2K-1
42) Ekip Signalling 2K-2

[41] [42]
F__T__‘I F__T__‘I
I I I I
A4 | | | | | |
\ \ | \ \ |
\ \ I \ \ I
I I I I I I
I I I I I I
X Tk Triz Thn THi2 Thet Trat Tkes Thet THzz THez
XV OK1T  @®KI3 @HI1 @HI12 @HCI ®K21 K23 @H21 @H22 @HC2
b © T & 5 3 @ S N &
x < T T g ¢ g ES g %
E &
A3 N 3
K51 011\ 012 1] [112 S K51 |021\ 022 121 [122 S
I
SIGN 5 SIGN S
[%) [%)
2 2
o o
N < N <
< < g g
XV eK12  @Ki4 eK2 K24
X Jriz L QK2 raa
A4 3
2
2
g
g
I3}
?
*L), * M), *N) *L),* M), *N)
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Electrical diagrams
Electrical accessories

R1 1|31
[oc f[oo Jur [ ] ] Jeafors] [refz]e]
e e [l ]o]

XS ExiP signalling 4K s51|s33| m | YR Trip Unit 11O Module Module Module EKIP Supply

43) Ekip Signalling 2K-3
48) Ekip Synchrocheck

43 b L Tu2 48
| | ]
T R S
A4 | | | + !
\ \ | _l_ N
\ \ | - i :I e
I I I !
| | | i |
X Tkst Tk THa THaz THes T kst Tvs2 Tvst
XV ® K31 @®K33 @H31 @H32 @HC3 @ KS1 ®VS2 @VS1
- 1) - I ] 5 N D
e ¢ 2 2| 2 ¢ 4 2
N S
19
A3 3 5
Ks1 031\ 032 131] [132 g K51 |0sC £
SIGN S| [sYNC S
@ s
$ 8
&
g g g
XV OK32  @K34 ® KS2
X JK32 |k Jks2
A4 5
2
3
g
*L), * M), *N) *L), *M), *N)
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£l HC H1 lH2 BlH3 Il H4
Rl S e e s
i e e
XS eKiP signalling 4K

51) Ekip Com Modbus RS-485
52) Ekip Com Modbus TCP

53) Ekip Com Profibus

Module

Module

Module

EKIP Supply

51 52 53
A4
X
XV
* O) * O) * O)
S751/5 S751/5 S751/5
8 3 8 3 8 3
XK7¥1 XK7¥2 XK7¥1 XK7¥2 XK7¥1 XK7¥2
A3
K51 S K51 g K51 g
COM § COM S COM 5
1S S
5 ° S s
S 3 w9 s &
N < @ s
\ij \ij : \ij \ij
=l ™ 2| ¢
1
XV oW1 o W2 | o W5 o W6
|
X : W1 sz | : w5 \!JWG
|
= ar - | = ar -
T e —C T e
[ | [
| |
Ad \ \N \
[ | [
(A) (B) | (A) (B)
BUS 1 BUS 1 BUS 1
*L), * M), *N) *L),* M), *N) *L), * M), *N)
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Electrical diagrams
Electrical accessories

= %%%% K10
XXX ExiP signalling 4K

54) Ekip Com Profinet

55) Ekip Com DeviceNet
56) Ekip Com EtherNet/IP

8/22

Module

Module

Module

EKIP Supply

| 1SDC200039D0201 | ABB catalogue

54 55 56
A4
X
XV
* O) * O) * O)
S751/5 S751/5 S75115
3 3 3 ) 3 3
XK7¥ 1 XK7¥2 XK7¥ 1 XK7¥2 XK7¥ 1 XK7¥2
A3
% z $
K51 5 K51 5 K51 3
CoM g CoM g CoM &
3 3 8
gﬂg,] W10 H tg[,g,] RS
! b !
™ 5 e N
S g 7
|
| |
XV | o W7 o W8 |
X : w7 w8 :
I X | I
| baor- |
ZCy CI 0 ZCy
| o |
|
A4 \N \ \N
| o |
| O |
BUS 1 BUS 1 BUS 1
“L),*M), *N) *L),* M), *N) *L), *M), *N)
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51 |61

HC Il H1 IlH2 BlH3 Bl H4
e e e
I e

XS eKiP signalling 4K Module Module Module EKIP Supply

57) Ekip Com IEC61850
58) Ekip Link

57 58
Ad
X
XV
* O) * O)
S751/5 S751/5
3 3 3 3
XK7¥1 XK7¥2 XK7¥ 1 XK7¥2
A3
§
Kot 8 K51 £
COM 5 COM &
© Y 2
g @ w128 3 @ W13
| |
& &
n n
| |
1 1
XV | |
| |
X | |
| |
| |
Gl uib) o
| |
A4 \N \N
| ! 5
| | g
BUS 1 BUS 1 g
]
2
*L),* M), *N) *L), * M), *N)
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Electrical diagrams
Electrical accessories

Rl e e e
XXX ExiP signalling 4K

Trip Unit /0

61) Ekip Com R Modbus RS-485 Redundant
62) Ekip Com R Modbus TCP Redundant
63) Ekip Com R Profibus Redundant

8/24

| 1SDC200039D0201 | ABB catalogue

Module Module Module

EKIP Supply

Le1] [e2] [62]
A4
X
XV
A3
& 2 ]
K51 E K51 £ K51 &
CoM § CoM s COoM £
x - § S
§ g @ WoRE s
iy} W
[ H i
14 o o o
5| ¢ m gl g
Il
XV ®WIR  @W2R | ®W5R @ W6ER
X WI1R W2R ! W5R W6R
] : e R S A
g - | g -
T ZC o CIT D
[ | [
! |
A4 \ \N \
[ | [
(A) (B) | (A) (B)
BUS 2 BUS 2 BUS 2
“L),*M), *N) *L),* M), *N) *L), *M), *N)
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£l HC H1 lH2 BlH3 Il H4
Rl S e e s
i e e
XS eKiP signalling 4K

64) Ekip Com R ProfiNet Redundant
65) Ekip Com R DeviceNet Redundant
66) Ekip Com R EtherNet/IP Redundant

Module Module Module

EKIP Supply

[&4] [e5] [66]
A4
X
XV
A3
3 g :
i 3
K51 S K51 2 K51 3
COM b COM = COM &
g@me% s g@WﬂR%
< [ <
o o
) = < 1A
| 5| = |
Il Il
XV | V+ @ @W7R @WSR @ V- |
[ [
X | V+\}J YW7RYW8RTV |
I I
| roh o ! |
ZC FAEZOTIZ T2 I ZC
| ! [ | |
[ I
A4 ) ! [ ! |
| ! [ I |
| V£ (H) L) V- |
BUS 2 BUS 2 BUS 2
*L),* M), *N), *R) *L), * M), *N) L), * M), *N), *R)
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Electrical diagrams
Electrical accessories

61
o HC Il H1 ElH2 IlH3 Bl H4
2 HHCEKJEKAWKSWKG
o WHCW!GHK&HKQEKIO

XS ExiP signalling 4K Module Module

Trip Unit /O

Module

EKIP Supply

25) Transformer star center sensor input (homopolar toroid for the earthing conductor of main power suppy)
27) Current sensor input for external neutral (only for 3-pole circuit breakers)

8/26

PE L1 L2 L3 N 25 27
N
ul/o
P ———— -
ool unN |G ELT T \
A4 o | | |
@ oy o
3 - | | | |
4 | | | |
__l_ N *G) N *H)
= | ] | ]
s | | | |
- | | | |
X A Ge- A Ge+ T Ne- A Ne+
XV ®Ge- @ Ge+ ®Ne- @ Ne+
A1
K51 K51
EKIP EKIP
XV
X
A4

As an alternative to figure 24
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HC Il H1 IlH2 BlH3 Bl H4
e e e
I e

XS eKiP signalling 4K Module Module Module EKIP Supply

Trip Unit /O

24) Rc residual current protection sensor input (ANSI 64 & 50NTD)
24a) Rc differential ground fault protection (ANSI 87N)

24 24a
1 L2 L3
o - 3A... 304 g - o 3A... 304 Ar-— - - ]
| | | | | | | | 8 m e e~ —-——
4 JRM74) S
S [ I 2 - —f— il I I
o N = B IR - R R
RC | | | | RC | | | |
‘ ‘ ‘ ‘ ! ! ! ! Y | | | |
N L1 L2 L3 | | | | | | | |
\:7 \ PE \ \
| | £ | |
| | | | = | | | |
*F) | | | | | | | |
| | | | | | | |
X TRea TRt Tce e+ TRea Rt Toce Toe+
XV ® Rca ® Rct ® Ge- @ Ge+ ® Rca @ Rct ® Ge- ® Ge+
(JZZZCZZZdZZZ1I>M CIZZZLCZZZdZZZ1I>h
A1
K51 K51
EKIP EKIP
XV
X
A4 g
8
g

As an alternative to figure 25
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Electrical diagrams
Electrical accessories

5l HC H1 lH2 BlH3 BlH4
Rl S e e s
i e e e
XS eKiP signalling 4K

Trip Unit /O

Module

Module Module

22) Ekip Measuring Pro for residual voltage protection (for Ekip G only)
23) Ekip Measuring/Measuring Pro with external voltage socket
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EKIP Supply

Earthing security I£ TUA Iﬂ
busbar of the N L1L2 L3 ; =
switchgear or earthing JE VLS R | E, _3_ ______ -
- mesh of - B1 %I% U L 51
| the plant =
| P | e | e X U
— - et
= L1 L2 13 ' Te2 ,g b2 L | '
A4 ! ” ! =TT kg
| _:_ Clas 4 e & . l |
[ 3¢ 0 hgu s
| PO B {1 I T : ~ .Ir_::-!
| o
- [ | |
:_ *E) - ‘llr e : |
- | | |
| Fooeqo el
X Tw Tva Tvz Tv1 Tw Tvs Pv2  Twi
XV SVN OV3 eV2 eV ® VN oV  @V2 eV
n " I "
L1213
l
" J\ " " " "
N L I ! I
g &
MEAS 3 MEAS £
S 83
g U8
XV
X
A4

As an alternative to each other or to 20-21 diagram
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HC Il H1 IlH2 BlH3 Bl H4
[ e
* [ e e e

XS eKiP signalling 4K Module Module Module EKIP Supply

Trip Unit /O

20) Ekip Measuring/Measuring Pro with voltage socket inside the four pole circuit breaker
21) Ekip Measuring/Measuring Pro with voltage sockets inside the three-pole circuit breaker and connection to
the external neutral

@] 21
N
Ad
TT T T
I
I
I
I
I
X TVN Tva Tvz Tv1 Tw Tva Tvz Tv1
XV OVN eV3 eV2 eVl VN eV3 eV2 eVl
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As an alternative to each other or to 22-23 diagram
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Electrical diagrams
Electrical accessories
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