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Overview of the SACE Emax 2 family

Guide to selection

Ranges available

E2.2

E4.2 E6.2

Automatic circuit-breakers @ 690-1150 V AC i e

Earthing truck

Automatic circuit-breakers

Icu (440Vac) : Versione 2000 2500

3200

4000 5000

150

150
100
85
66

E4.2

50
42

E1.2

Switch-disconnectors

lcw (1s) Version 2000 2500

3200

4000 5000 6300

120

100
85
66

E6.2

E4.2

50

E1.2

42

Protection trip units

Version Application

Distribution Power control

Generators

Ekip Dip Protection devices H -

Ekip Touch Protection devices and Measurements

Protection devices, Measurements,
Network Analyzer

Protection devices, Measurements,

Ekip Hi-Touch Network Analyzer

Ekip G Touch rotection devices and Measurements

Protection devices and Measurements

Protection devices, Measurements,

Ekip G Hi-Touch Network Analyzer

Protection devices, Measurements,
Network Analyzer

1/2 1 18DC200023D0204 | ABB catalogue



Distinctive features

SACE Emax 2 is a new series of low voltage air circuit-breakers available '
up to 6300 A and 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 air 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
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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 programme 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. On request, the Network Analyzer
function is also available, which controls the quality of absorbed power in real time and with extreme precision.

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.

SALCE Thip Touch LAIG
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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 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 for the most common busbars, while the push-in connections of the
auxiliaries ensure immediate and safe wiring.

b
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Distinctive features

Performance

The SACE Emax 2 range is made up of 4 sizes: E1.2, E2.2, E4.2 and EB.2 up to 6300A, 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 150kA, and to standardize switchgear projects.

High short-time 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 1,600A with an interrupting rating of up to 66kA and withstand current of 50kA for 1 second 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 66KA to be built in units of 400mm, which is indispensable in places where reduced dimensions are
essential, such as naval and offshore installations.

- E2.2 enables in the three pole version ratings of up to 2,500A to be achieved in switchgear with a width of 400mm.

In addition, it provides short-circuit currents up to 100kA and 85kA for 1 second.

- E4.2 is the new 4,000A circuit-breakers designed to withstand high currents with a withstand rating of 100kA for 1 second
without the need for particular precautions.

- E6.2 is the top of the range, with an interrupting rating of 150kA and a structure that allows 6,300A 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 withdrawable 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 indifferently from above or below.
All essential information is available in the central area of the front shield and enables immediate identification of the status of
the circuit-breaker: open, closed, ready to close, charged and discharged springs.

Maintenance is simply and safe. Thanks to the new front shield, the main accessories can be frontally accessed without
completely removing it.

The withdrawable circuit-breaker is inserted and removed via dedicated guide rails that 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 fixed part 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 protection trip units are equipped with a large colour touch-screen display which 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, which allows the parameters of the safety devices calculated in the DOC software to be set
automatically.

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.
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Distinctive features

10

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
Mechanical device to signal circuit-breaker open “O” and closed “I”
Signal for springs charged or discharged
Mechanical signalling of overcurrent release tripped
0 Size and serial number

= O©O~NOOOh~WN =

1/8 118DC200023D0204 | ABB catalogue

BACE Eman 2

18DC200402F001



Product conformity

Approvals and certifications

SACE Emax 2 circuit-breakers and their accessories conform to the international IEC 60947, EN 60947 (harmonized in

30 CENELEC countries), CEl EN 60947 and IEC 61000 Standards and comply with the following EC directives:

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

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

The ABB air circuit-breakers include a range that has been certified according to American UL 1066 Standards; it 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 Italian 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 about to be approved by the following shipping registers

Russian Maritime
Register of Shipping
(RMRS): Russian

Germanischer
Lloyd (GL):
Deutsch

Registro Italiano
Navale (RINA):
Italian

18DC200408F001
18DC200414F001

18DC200411F001

Lloyd’s Register Bureau Veritas (BV):

. = Nippon Kaiji Kyokai
IO S ¢  of Shipping (LR): French (NKK): Japan
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For the types of certified circuit-breakers, certified ratings and corresponding validity, please contact ABB SACE.
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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 the company 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
ISO/IEC 17025 Standard, provides both ABB and external customers with a
qualified service for 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
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ABB SACE Global Service

ABB’s technical assistance service offers solutions aimed at supporting the
customer 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 Emax2 and Emax is a retrofill solution: it is therefore possible to replace the withdrawable version of
Emax with an equivalent Emax2 model without changing the switchboard busbars, by simply removing the fixed part of Emax
replacing it with a fixed part of Emax2 which has been suitably modified with dedicated terminals.

18DC200422F001

1/12 | 1SDC200023D0204 | ABB catalogue

1SDC200423F001



The Ranges

SACE Emax 2 automatic circuit-breakers 2/2
SACE Emax 2 switch-disconnectors 2/4
SACE Emax 2 automatic circuit-breakers

for applications up to 1150V AC 2/6
SACE Emax 2 switch-disconnectors

for applications up to 1150V AC 2/8
SACE Emax 2 switch-disconnectors

for applications up to 1000V DC 2/10
SACE Emax 2 derived versions 2/12
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SACE Emax 2 automatic circuit-breakers

Common data

Rated service voltage Ue

Rated insulation voltage Ui

Version

Suitable for isolation according to

18DC200424F001

SACE Emax 2

Performance levels

£630

Rated Qninterrupted current lu @ 46°C
AT o
£1000
£1250
Neutralupole current-carrying capagity for 4-pole CBs 100
Rated Qltimate short-circuit 400-415V 150
breaking capacity Icu 440V 130
500-525 V £100
690 V :60
Rated éervice short-circuit breakin';c']‘ capacity Ics 100
Rated short-time withstand (1) 15
current lcw (3s) )
Rated éhort-circuit making 400-415 V 5330
capacity (peak value) Icm 440V 1086
500-525 V 1220
690 V 132
Utilizati'bn category (according to IEC 60947-2) A
Breaking * Breaking time for I<low 140
Breaking time for I>lcw 10
Dimensions " H - Fixed/Withdrawable : 1296/363.5 :296/363.5
D - Fixed/Withdrawable 183/271 183/271 183271
W - Fixed 3p/4p/4p FS [mm] ‘21020
W - Withdrawable 3p/4p/4p FS [ o78/348
Weights (CB with trip unit and Fixed 3p/4p kg 14/16
current sensor) Withdrawable Sn/ap/ap pa ........................
including fixed part kg :38/43
1) Ics : 50KA for 400V...440V voltage; 2) lcs: 125kA for 400V...440V voltage; 3) E4.2H 3200A: 66 Icw (3s)
SACE Emax 2
Mechanical and electrical life with regular ordinary £1250 £ 1600 1250 L
maintenance prescribed by the manufacturer ) o0
Frequency 60
Electrical life 440V 3
690 V 1
Frequency [Oper./Hour] 30 30
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18DC200426F001

18DC200425F001

E6.2

£4000

£5000

£6300

£50-100

£50-100

100

£150

100

£150

100

£130

100

100

100

100

100

©100

100

100

:220

£330

:220

£330

:220

:286

1220

£220

‘B

‘B

£40

£40

:25

:25

1371/425

£371/425

:371/425

270/383

:270/383

£270/383

762/888/1014

803/929/1069

:84/99 110/136

109/125/140

£207/234/260

E2.2 E4.2

E6.2

‘<1600 1600 £2000 £2500 ‘<2500 2500 £3200 £4000

£4000

£5000

12

:60
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SACE Emax 2 switch-disconnectors

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 V] 690

Rated insulation voltage Ui M 1000

Rated impulse withstand voltage Uimp [kV] 12

Frequency [HZ] 50 - 60

Number of poles 3— 4

Version %N!;ixed - Withdrawable
Suitable for isolation according to IEC 60947-3

1SDC200428F001

SACE Emax 2

Performance levels

Rated uninterrupted current lu @ 40°C

Rated short-time withstand (1s)

current lcw (39)

'F‘i.éted short-circuit making 400-415V

capacity (peak value) lcm 240V
500-525 V
690V

Dimensions H - Fixed / Withdrawable

D - Fixed / Withdrawable

W - Fixed 3p/4p/4p FS

W - Withdrawable 3p/4p/4p FS

AC-23A

296 /363.5

18

3 /271

0/280

o7

8/348

1) E4.2H/MS 3200A: 66KA lcw (3s)

SACE Emax 2

Mechanical and electrical life with regular ordinary
maintenance prescribed by the manufacturer

Electrical life 440V

Frequency

[Oper./Hour]

130 130
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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 (Ilcw) for n
one second.

1SDC200429F001
18DC200430F001
18DC200431F001

£100

42

42

88

‘88

88

‘88

| AC-23A :

371/ 425 371/425

270/ 383 :270/383

276 / 366 84 /510

317 / 407 425/ 551

(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 : ‘5 4 ‘3 :
‘15 £10 ‘8 7 10 ‘8 : ‘4 4 ‘2 :
‘30 ‘30 ‘30 ‘30 20 20 20 20 10 10 10
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SACE Emax 2 automatic circuit-breakers
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”.

Common data

Rated service voltage Ue V] 1150
Rated insulation voltage Ui I\ 1250
Rated impulse withstand voltage Uimp [kV] 12
Frequency [HZ] 50 - 60
Number of poles 3- 4 8
Version é‘!.—"ixed - Withdrawable g
Suitable for isolation according to IEC 60947-2 . %
SACE Emax 2 E1.2
Performance levels :N/E
Rated uninterrupted current lu @ 40°C[A %630
:800
£1000
1250
£1600
Neutral pole current-carrying capacity fo“rm4—pole CBs 100
Rated ultimate short-circuit breaking 1000 v 30
capacity Icu 1150 v o5
Rated service short-circuit breaking capééity Ics 100
Rated short-time withstand current lcw (13) 25
3s) 25
Rated short-circuit making 1000 V 63
capacity (peak value) lcm 1150 N 53
Utilization category (according to IEC 60§47»3) B
SACE Emax 2 E1.2
Mechanical and electrical life with regular ordinary [lu] i< 1000 1000 1600
maintenance prescribed by the manufacturer .[.N.c;‘.ucycles x 1000] N 20 20 20
.I;r‘é.duency [Oper./Hour] 60 60 60
Electrical life 1150V " [No. cycles x 1000] i i 1
.l;r‘é’duency [Oper./Hour] 30 30 30

2/6 1 1SDC200023D0204 | ABB catalogue



1SDC200425F001

1SDC200426F001

18DC200427F001

E2.2

E4.2

E6.2

H/E

H/E

X/E

:800

£3200

£4000

1000

£4000

£5000

£1250

£6300

£1600

£2000

£2500

100

100

:50 - 100

:30

:50

65

:30

:30

.65

100

100

100

:30

‘50

.65

:30

:30

65

163

105

143

53

105

143

E2.2

E4.2

E6.2

< 2000

2000

2500

< 3200

3200

4000

4000

5000

6300

25

$25

120

120

:20

‘15

12

12

12

“60

“60

:60

“60

“60

“60

:60

“60

“60

‘30

:30

:30

20

20

20

10

10

10
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SACE Emax 2 switch-disconnectors
for applications up to 1150V AC

The switch-disconnectors for applications at 1150V, identified by the letters “/E” and “/MS”, are derived from the corresponding
standard automatic circuit-breakers, of which maintain the overall dimensions and the possibility of mounting accessories.

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
Rated insulation voltage Ui I\ 1250
Rated impulse withstand voltage Uimp [kV] 12
Frequency [HZ] 50 - 60
Number of poles 3- 4 ]
Version é‘!.—"ixed - Withdrawable' g
Suitable for isolation according to IEC 60947-3 . %
SACE Emax 2 E1.2
Performance levels :N/E MS
Rated uninterrupted current lu @ 40°¢ @A 630
800
£1000
1250
1600

Neutral pole current-carrying capacity for 4-pole CBs

Rated short-time withstand current lcw (

Rated short-circuit making capacity (peak value) lcm 1000 V

1150 V
SACE Emax 2 E1.2
Mechanical and electrical life with regular ordinary flu] <1000 £1000 £ 1600
maintenance prescribed by the manufacturer .[.N.(;“cycles x 1000] N %) %) 190
} Frequency [Oper./Hour] 60 60 60
Electrical life 1150 V [No. cycles x 1000] i1 i1 i1
Frequency [Oper./Hour] 130 130 130
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1SDC200429F001

18DC200430F001

18DC200431F001

E2.2

E4.2

E6.2

H/E MS

H/E MS

X/E MS

:800

£3200

£4000

1000

£4000

£5000

£1250

£6300

£1600

£2000

£2500

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

‘25

‘25

:20

20 20 15

12 12

12

60

60

60

.60 .60 60

:60 :60

60

:30

‘30

30

20 20 20

10 10

10
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SACE Emax 2 Switch-disconnectors
for applications up to 1000V DC

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 automatic
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 | [V] ..... 1000
Rated impulse withstand voltage Uimp | [kV] 12
Number of poles 3-4
Version Fixed - Withdrawable 5
Suitable for isolation accordingto IEC 60947-3 g
8
SACE Emax 2 E1.2
Performance levels :N/DC MS
Rated uninterrupted current lu @ 40°C|A %800
1250
B . " A
Rated service voltage Ue 750 750 1000
Rated insulation voltage Ui £1000 £1000 £1000
Rated short-time withstand current lcw (1s) [KA] 20 25 :20
Rated short-circuit making capacity (peak value) lcm 75OV """""""""""""" [kA] 40 53 40
100V [KA] £40
Utilization category (according to IEC 60947-3) 5 5 5
SACE Emax 2 E1.2
Mechanical and electrical life with regular ordinary [lu] i< 1000 1250
maintenance prescribed by the manufacturer '[',‘\"“(‘)':”Cycles x1000] 20 20
'l.—'“r‘é'(‘quency """""" [6per./Hour] 60 60
Electrical life 1000V """""""""""" [No cycles x 1000] 1 1

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).
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SACE Emax 2 derived versions
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- Sectionalizing truck CS: in normal operating conditions

of the electrical circuit, this device is inserted in the fixed
part and short-circuits the upper and lower terminals of

the power circuit. When maintenance activities need to be
carried out, the sectionalizing truck is removed and the

part of the system involved is isolated. The device can be
accessorised with a keylock and padlocks for locking in the
withdrawn position.

Earthing truck MT: this device enables all phases of
the electrical circuit in which maintenance needs to be
performed to be earthed ".

The earthing truck is available in two versions: for earth
connection from the upper or lower terminals.

Earthing switch with making capacity MTP: similar to the
MT device, this differs due to the presence of a mechanical
stored energy control which allows the circuit to be opened
and closed. Two versions of this earthing switch are also
available: for earth connection from the upper or lower
terminals. It can also be accessorised with a keylock or
padlocks for locking in the open position.

1) The earthing circuit is dimensioned for a short-time current equal to 60% of

the maximum lcw of the circuit-breaker from which it is derived (IEC 60439-1)



Rated service voltage Ue V] 690

Version

Performance levels

Rated uninterrupted current lu @ 40°C
Neutral pole current-carrying capacity for 4-pole CBs
Rated short-time withstand current low (1s) KA

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 (SO,) and hydrogen sulphide (H,S) 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 SACE.
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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 range of
trip units 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 i — ) .
....... ....................... Wlth Eklp POWer COﬂtrO"er
Ekip Hi-Touch O . o .
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.
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The protection 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.

Ekip G enables the protection of generators without the use of external devices that require dedicated relays and wiring.
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, without the use of complex external
automation logic, loads and generators in order to optimize the power consumed.

Thanks to the Network Analyzer function integrated in all Hi-Touch versions, the quality of energy in terms of harmonics,
micro-interruptions or voltage dips is monitored without the need for dedicated instrumentation. This allows effective preventive
and corrective action to be implemented through accurate analysis of the faults, thereby improving the efficiency of the system.

BACE Eaip G- Tuuen L0

{ by

Thrafid

Ekip G enables the protection
of generators without the

use of external devices that
require dedicated relays and
wiring.

18DC200442F001
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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 trip units 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.

In=2500A . SACE Ekip Touch LSIG || Measuring

18DC200444F001
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In addition, the commissioning stage can be further accelerated, minimizing the possibility of errors, by directly configuring the
protection trip unit with the DOC design software settings.

Cartridge-type modules that are easily installed on-board enable the units to be integrated into the most complex systems.

Additional functions can be created, such as:

— Synchrocheck, to check the synchronization of the two half-busbars before enabling circuit-breaker closing;

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

— Integration into Smart Grids thanks to the possibility of communicating without the assistance of any external converter,
according to standards (IEC 61850) already in use in the automation systems of high and medium voltage substations;

— 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;

— Logical interlocks between circuit-breakers, which can be made with the Ekip Link proprietary communication protocol,
avoiding complex wiring thanks to the transmission of all signals via bus.
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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
5 SACE Ekip Dip
il mu
4
off 01 0.2 03
TR R
- - -
} 04 0B 08 1
3 L] - - - - LI
am =
10 1
O .. LLLL
L] L 5
13 14 15
t4
i m
i 6
- .-
0.1 02
- -
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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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/I?), 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.

hot curve

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”.

Earth 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

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 by 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 in the event of 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 circuit-breaker, pre-alarms, editing
settings);

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

— Total operating time;

— Contact wear;

— 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.

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.

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.

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 and alarm status and information on the circuit-breaker or maintenance to be displayed. It is also possible
to set parameters such as date, time and thermal memory and for the records to be reset.
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The test port on the front of the protection trip unit can be used to run the circuit-breaker tests by connecting one of the

following devices:

— Ekip TT supply the trip units to perform: 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.

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
(24-48V DC or 110-240V DC) and an alternating current (110-240V AC) 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.

Nominal voltage i 24-48V DC {110-240V AC/DC
e RS becloateeo e ese S
W max.w

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 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

2

18DC200466F001

Alarm LED
Home pushbutton to return to home page

Key:
1. Wide high-resolution colour touchscreen display

2. Power-on LED to indicate correct operation
(watchdog)

3. Pre-alarm LED

Pushbutton for test and indicating cause of trip

N o oA

Test and programming connector
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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).

Standard Inverse

Overload (L - ANSI 49): available with three different types of trip curve:

1. t = Kk/I> with inverse long time;

2. IDMT in accordance with 60255-151 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=0ff.

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.

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 I, 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.

Earth 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 Earth Fault (G-ANSI 50N): with trip curve without instantaneous delay.
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Protection trip units for power distribution

t 4 steady
state
——
t

t7

Earth 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 I.

Start-up function: enables protections S, | and G to operate with higher trip thresholds during the

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
supplied trip unit; a new start-up is possible after the current falls below the threshold.

Current unbalance (IlU — ANSI 46): with constant trip time (t = k), protects from an unbalance 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
closer to the fault. The protection is provided by connecting all the zone selectivity outputs of the trip
units belonging to the same zone and taking 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 thus
detects the fault but does not receive any communication from those downstream and 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.
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Protection functions with Ekip Measuring Pro

4

4

us

18SDC200467F001

f13

t13

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
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Voltage unbalance (VU - ANSI 47): with constant trip time (t = k), protects against an unbalance
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:
. 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

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
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.

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.
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Measurements

| SACE Exip Touch LSIG Measurements and meters

N— — ; 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 E
analogue format on an ammeter with a 0-125% In scale for rapid identification of
the load of the circuit-breaker.

1SDC200468F001

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 earth 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.

SACE Ekip Touch LG

1SDC200469F001

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.

18DC200470F001

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 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 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.

| SACE Ekip G Hi-Touch LSIG

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 H
the protection trip unit. The user disposes of the following indications or controls:

— “Warning” LED for temperature below -20 °C or above +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 colour
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:
maximum current, maximum voltage, active, reactive, apparent power and energy.

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 and test.

18DC200472AF001

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.
The list of all the alarms active at that moment can be viewed by simply touching
the display on the white strip in the bottom left of the alarms zone.

| SACE Ekip G Hi-Touch L3IG

2138.7A

]
I I I 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

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.

For circuit-breaker testing 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.
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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; H
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.

Nominal voltage i24-48V DC

1 110-240V AC/DC

Voltage range 215-58DC .105-265VACDC
Rated power (including modules) HOWmax. wmax.
Inrush current ~10Afor5ms - -10Aforsms

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 24V DC 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
earth 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 existing standards.

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 simply because of the touchscreen colour 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

' SACE Ekip Hi-Touch LSIG

18DC200474F001

Key: 5. Home pushbutton to return to home page

1. Wide high-resolution colour 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 LED
power on
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The Ekip Hi-Touch trip unit has the following protection functions, which it shares 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);

— Earth fault (G — ANSI 51N & 50NTD);

— Instantaneous Earth Fault (G — ANSI 50N);

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

— Start-up function;

— Zone selectivity for functions S and G (ANSI 68);
— Current unbalance (IU — ANSI 46);

— Undervoltage (UV — ANSI 27);

— Overvoltage (OV — ANSI 59);

— Underfrequency (UF — ANSI 81L);

— Overfrequency (OF — ANSI 81H);

— Voltage unbalance (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).

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 earth 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 earth fault current),
Ekip Hi-Touch offers the exclusive feature of simultaneous management of both configurations by two
independent earth fault protection curves. Owing to this characteristic, the trip unit is able to distinguish
a non-restricted earth fault and then activate the opening of Emax 2, from a restricted earth 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, whilst the
G protection remains active. The residual current protection is activated in the presence of the residual current
rating-plug and of the toroid.

ABB catalogue | 1SDC200023D0204 | 3/21



Protection trip units for power distribution

X Favr

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. H

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 and IEC 61000-4-30, in terms of harmonic
content, average value and long or short term changes in voltage. Changes in the quality 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 suitable 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 time of the calculation 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 unbalances: if the voltages are not equal or the phase displacements between them are not exactly 120°, an
unbalance 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 | Measuring Pro
3
4
5
1
6
7
8
§
2
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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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 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; H
— Instantaneous overcurrent (I — ANSI 50);

— Closing on short circuit (MCR);

— Earth fault (G — ANSI 51N & 50NTD);

— Instantaneous Earth Fault (G — ANSI 50N);

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

— Neutral protection;

— Start-up function;

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

— Current unbalance (IU — ANSI 46);

— Undervoltage (UV - ANSI 27);

— Overvoltage (OV — ANSI 59);

— Underfrequency (UF — ANSI 81L);

— Overfrequency (OF — ANSI 81H);

— Voltage unbalance (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).

L1213 Differential ground fault (Rc - ANSI 87N): protects against internal earth 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

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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(Q \ 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

t
reactive power exceeds the set threshold in the generator to network direction.
Q27
t27
Y
: 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.
P26
26
P

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.

Energy counters
OkwWh

OkVARK

1.410kVAR

18DC200476F001

Key:

1.

Wide, high resolution touchscreen display

2. Power-on LED indicating correct operation
3.
4. Alarm LED

Pre-alarm LED

5. Home pushbutton to return to home page

o

Pushbutton for test and for indicating cause of
the trip

7. Test and programming connector

Ekip Measuring Pro module with relative power-
on LED

Measuring Pro
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Protection trip units for generators

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);
n — Directional overcurrent (D — ANSI 67);
— Voltage controlled overcurrent protection (S(V) — ANSI 51V);
— Closing on short circuit (MCR);
— Earth fault (G — ANSI 51N & 50NTD);
— Second protection against earth fault (ANSI 50GTD/51G & 64REF);
— Earth 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 unbalance (IlU — ANSI 46);
— Undervoltage (UV — ANSI 27);
— Undervoltage, second threshold (UV2 — ANSI 27);
— Overvoltage (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 unbalance (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).
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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;

In addition, the following protections are also available:

Rate of change of frequency (ROCOF - ANSI 81R): enables both positive and negative frequency
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.

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.

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

disconnection.

— Maintenance indicators.

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
load

Non-controllable
generator

Control
circuit

Emax 2 with
Ekip Power
Controller

A Ekip ‘
Power Controller Transformer Energy meter
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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 programmes for
PLC or computer 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 favour of base load power plants with greater efficiency.
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Perfect integration into intelligent networks. Thanks to 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 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 extensive part possible of the installation. 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.

Ekip Power Controller controls the maximum power consumed by the installation,

utilizing the same method as that used for fiscal metering, thereby achieving

il 1 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
pre-determined time periods such as, for example, 15 minutes, or even 1 hour.
The user therefore pays the same bill both in the event he consumes 1MW

’;Zjv':r@‘e continuously (profile 1) or 2MW for 50% of the time and OMW for the remaining 50%
(profile 2), since the average power is the same.

1MW

0 min 30 min 60 min Time

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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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 H
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 respect the power limit are disconnected.

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 later 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 affecting the network are avoided.

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 meterand 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 device.

- with Ekip Signalling modules by acting on the generator starting circuit or on the control circuit of the loads. This allows, for
example, 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 to the use of only one EtherNet cable.

* MV Breaker

Energy meter clock

Ekip Link
220VAC

XT2-MOE-E XT2-MOE-E

No Priority loads No Priority loads

88-265V AC

No Priority loads

88-265V AC

No Priority loads

Priority loads

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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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.

— 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.

— 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
canteen 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

i can be set directly in kW

‘upto 4

$5...120 min

fupto 15

“from 1 to 15

1...360 min

Type of connections

i - wired

i - 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=04-042-045-047-05-0.52-0.55-0.57-0.6-0.62-0.65-0.67-0.7 -
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 trip between 1.05 and 1.2 x 11
S : 501D : Time-delayed overcurrent protection 12=06-08-1-15-2-25-3-35-4-5-6-7-8-9-10x1In
. Tolerance +7%If<6xIn
+10% If>6x1In
51 Time-delayed overcurrent protection 2=06-08-1-15-2-25-3-35-4-5-6-7-8-9-10x1In
Thermal memory
Tolerance +7%If<6xIn
+10%If >6xIn
I :50  Instantaneous overcurrent protection 13=15-2-3-4-5-6-7-8-9-10-11-12-13-14-15x1In
:  Tolerance = 10%
G 50N TD Earth fault protection 4" =01-02-03-04-06-08-1xIn
Tolerance +7%
51N Earth fault protection [40=0.1-02-03-04-0.6-0.8-1xlIn

: Tolerance

i+ 7%

(1) With Vaux all thresholds are available. Without Vaux minimum threshold is limited to: 0.3In (with In = 100A), 0.25In (with In = 400A) or 0.2In (for all other ratings)

(2) The minimum trip time is 1s, regardless of the type of curve set (self-protection)

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 i+ 20%
s £ 10% L+ 20%
! Cx 15% £ < 60ms
G Fx 15% C 20%
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Trip time Excludibility : Pre Alarm Trip curve
withIf =3 11,11 =3-12-24-36-48-72-108 - 1445 @ Yes, with rating : 50 ... 90% 11 :t=k/?
....... ‘p‘lug L=off Step 1%
Yes

+10% If<6xIn

+20% If>6xIn
fwithIf >12,12=01-02-03-04-05-0.6-0.7-0.8s - t=k

i The better of the two data:

i £10% t2 or + 40 ms . i H

withIf =101, 12 = 0.1-0.2-0.3-0.4-05-0.6-0.7 - 0.8s Yes - it=k/P ‘o

,,,,,, Yes .

+15%If<6xIn

+20%If>6xIn

: Instantaneous Yes - t=k

‘<30ms

with If > 14,14 = 0.1-0.2-0.4 - 0.8s Yes 50..90%14 :t=k [ ]

) Step 1%

i The better of the two data: ‘

i £10% t4 or + 40 ms : :

‘with If = 3In, t4 = 0.1-0.2-0.4-0.8s £50..90% 14 it=k/F

Cx15%

i Step 1%
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Technical characteristics for protection trip units
Protection functions

ABB Code ANSI Code :Function Threshold Threshold step : Trip time Time Step
L 49 Overload Protection 1=04..1xlIn 0.001 x In withl=31,11=3..144s 1s
E Thermal Memory )
.................... Tolerance trip between 1.05 and12x|1 +10%1<6x Ir)‘/ +20%1>6xIn
{49 i Overload Protection iN=04...1xIn :0.001 xIn iwith [ =311,11 =3..144 s i1s
Standard inverse SI: k=0.14 a=0,02
Very Inverse VI: k=13.5 a=1
i Extremely Inverse El: k=80 a=2
...................... 1=k/14: k=80 a=4
Tolerance trip between 1.05 and 1.2 x 1 +10%1<6xIn/+20%1>6xIn
S 50TD ............ Time-delayed overcurrent protection 2=06..10xIn 0.1xIn With | > 12, t2 = 0.05...0.8s 0.01s
68 Zoneselectvity o t2sel = 0.04.. .0".23 0.01s
Start up Activation: 0.6...10'3(.].[1. ............. 0.1xIn Range: 0.1 ...303 0.01s
{Tolerance f+7%1<6xIn {The better of the two data: ‘
.................... ; i+10%1>6xIn o i+-10% or +-40ms
51 Time-delayed overcurrent protection 12=0.6..10xIn ‘ 0.1xIn with =10 In, t2u = 0.05...0.8s 0.01s
Thermal Memory .
Tolerance +7%1<6xIn +15%1<6xIn
+10% 1 >6xIn +20%1>6xIn
| 50 Istantaneous overcurrent protection 13=1.5..15xIn ~:0.1xln With | > 13, instantaneous -
Start up Activation: 1.5...15 ‘ 0.1xIn Range: 0,1.,.305 0.01s
Tolerance +10% <30 ms
G 50N TD Earth fault protection 140 =0.1..1xIn 0.001 xIn with | > 14, t4 = Instantaneous 0.05s
............................................. (with Vaux) +0,1..18
68 Zoneselectvity tdsel = 0.04.. .Q,Zs 0.01s
Start up Activation: 0.2...1 0'.>'<.'I.r.1. ............. 0.02x1In range: 0.1 ...30§ 0.01s
i Tolerance + 7% i The better of the two data: + 10% or
.................... H o i =40 ms or 50ms with t4 = instantaneous
51N Earth fault protection 40 =0.1..1x1In 30.001 xIn with|=41n,t4= 0.1...1s 0.05s
Tolerance +7% +15%
U 46 Current unbalance protection 16 =2...90% In unpg[gqgg ......... 1%In with unbalance > 16,16 = 0.5...60s 0.5s
Tolerance +10% The better of the two data: + 10% or + 40 ms
(for t<5s) / +-100ms (for £=5s)
2 50 Programmable instantaneous overcurrent 131 =1.5...15xIn 0.1xIn with [>131, instantaneous
e S
Tolerance +10% <30 ms
MCR Closing on short-circuit protection 13=1.5...15x1In 0.1 x1In With | > I3, instantaneous 0.01s
..................... Monitor time range: 40...500ms
Tolerance +10% <30 ms
Gext 50GTD ........ Earth fault protection 1410=0.1...1xIn Tg'rg.iq ........... 0.001 x In Toroid :with | > 141, t41": 0.1...1s 0.05s
68 Zone selectivity t41sel = 0.04.. .HO,ZS 0.01s
Start up Activation: 0.1...1 X 0.02x1In range: 0.1 ...303 0.01s
i Tolerance (7% ‘ i The better of the two data: ‘
....................... : : % 10% or = 40 ms
51G Earth fault protection M10=01..1xIn 0.001 xIn with | =4 1In, t41ﬂ: 0.1...1s 0.05s
Tolerance +7% +15%
Rc 64 50N TD  :Residual current protection IAn=3-5-7-10-20-30A with | > 1An, tAn= 0.06 - 0.1-0.2 -
87N Differential ground fault protection ~~~~+ 03-04-05-08s
Tolerance -20% + 0% 140ms @ 0.06s (max trip time)
950ms @ 0.80s (max trip time)
uv 27 Undervoltage Protection U8 =0.5....0.98 x Un ‘ 0.001 x Un with U < U8, 18 = 0.05...120s 0.01s
Tolerance +2% The better of the two data: + 10% or
+ 40 ms (for t<5s) / = 100 ms (for t>55)
ov 59 Overvoltage protection U9=1.02....1.5x Un ................ 0.001 x Un with U > U9, 19 = 0.05...120s 0.01s
Tolerance +2% The better of the two data: + 10% or
+ 40 ms (for t<5s) / = 100 ms (for t>5s)
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Excludibility Excludibility trip : Pre-alarm Trip curve :Ekip Touch Ekip G Hi-Touch
yes, with rating plug i no 50..90% I step 1% t=k/ [} [
LZOﬁ ........... S PPN
........... e SR L. S e @
""""""""""""" yes, with rating plug no 50...90% I1 o kil @ ° T °
L=off step 1% (L) “q
i
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ YOS o Y8 no =k i S . S | e O
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ YES SN . e O e O e @
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ YES i O SN L. N .. S S ..
0 . . e ®
................................. .
nO ................................. .
[
yes yes 50..90% 14 step 1% :t=k [ ] [ ] ([ J [
R e ® i @ @ ®
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ YES S L. o O S .. S N ..
50..90%Mstep1% (1=K/P & O ® ®
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ YES o VS no 1=K @ e O e O e @
yes no no t=k [ ] [ ] [ J [
yes no no t=k [ ] [ ] [} [ J
50...90% 141 step 1%: t = k [ e e [
...................... .
[
50..90% M1 Step 1% =K/ F i@ o O O ®
no t=k [ ] [ ] [ J [ J
M0 e K i O ®
Y8 yes no L S O O O ®

Table continued on next page
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Technical characteristics for protection trip units

w 4 Voltage unbalance protection U4 =2...90% Un unbalancs _ : 13%Un with unbalance > U14, 14 = 0.5.605  :068 e
Tolerance +5% The better of the two data: + 10% or
+ 40 ms (for t<5s) / = 100 ms (for t>5s)
UF 81l Underfrequency protection f2=09...0999xin . 0.001 x fn with f<f12,112= 0.15...300s i 001S
Tolerance + 1% (with fn +2%) The better of the two data: + 10% or
+ 40 ms (for t<5s) / = 100 ms (for t>5s)
OF LL— Qverfrequency protection f3=1001....11xm . 0.001 x fn with f>113, 113 = 0.15..300s .} 001S
Tolerance + 1% (with fn +2%) The better of the two data: + 10% or
+ 40 ms (for t<5s) / = 100 ms (for t>5s)
RP :32R : Reverse active power protection P11=-1..:0088n . :0.001 Sn Wit P>P11,t11=05...100s & 018
Tolerance +10% The better of the two data: + 10% or
+ 40 ms (for t<5s) / = 100 ms (for t>5s)
ABB: Cyclical :47 Cyclical direction of the phases 1-2-3 or 3-2-1
direction
ABB: Power :78 : 3phase Power factor :PF3=0.5...0,95 :0.01
factor : H ‘ :
LC1/2  Current threshold £L.C1 =500%...100% I1 1%
lw1/2 : {LC2 =50%...100% I1 1%
iwl=01...101In :0.01 x1In
iw2=0.1...101In H
H ¢ Activation: up/down
i Tolerance
S2 50TD ........... Time-delayed overcurrent protection ‘ 0.1xIn With I > 15,15 = 0.05...0.8s
68 Zone selectivity tosel = 0.04...0.2s
Start up 101 xIn Range: 0.1...30s
Tolerance The better of the two data:
+10% 1 >6xIn +10% or + 40 ms
D 67 Directional overcurrent protection 17 =0.6..10xIn 0.1 x1In with I > 17,17 = 0.1...0.8s 0.01s
....................... (forward &/or backward)
68 Zone selectivity 780l =01..085 0018
Start up (forward &/or backward) i01x In Range: 0.1...30s 0.01s
Trip direction
“Minimum angle direction (°)
Tolerance < The better of the two dat'é';'
+10%1>6xIn +10% or = 40 ms
w2 a7 Undervoltage Protection U15=05...0.98xUn . 0.001 x Un with U<U15, 5= 0.05...120s : 0O1S
Tolerance +2% The better of the two data: + 10% or
+ 40 ms (for t<5s) / + 100 ms (for t=>5s)
ov2 59 Overvoltage protection V1=1.02...1.5xUn . 0.001 x Un conU>U16,t16 = 0.05...120s + 0O1S
Tolerance +2% The better of the two data: + 10% or
+ 40 ms (for t<5s) / + 100 ms (for t=>5s)
UF2 e Underfrequency protection f7=09..099xin 0.001 xn withf<fi7,117=015..300s .: 0018 e
Tolerance + 1% (with fn £2%) The better of the two data: + 10% or
+ 40 ms (for t<5s) / + 100 ms (for t>5s)
OF2 i81H : Overfrequency protection if18=1.001....1.1 xfn :0.001 xfn iwith f>f18,118=015..300s :
‘ iTolerance ‘ ‘ {The better of the two data: + 10% or
; i+ 40 ms (for t<5s) / + 100 ms (for t>5s) :
S(V) 51V Voltage controlled overcurrent protection :0.1xIn With I > 120, 20 = 0.05...30s 0.01s
Step mode 0.01xUn
;001
Llnear mOde 001 X Un ...................................................................................
001 X Un ...................................................................................
OI01 ...................................................................................
Tolerance The better of the two data: + 10% or
+ 40 ms (for t<5s) / + 100 ms (for t>5s)
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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 ] [ ] [ ] [
yes yes no t=k ] [ ] [ ] [ J
........................... VoS yes no L, SO Ao S . S N . S R ..
.......................... YOS s :no t=k .09 i @ i O i @
yes only signalling no - (e} [ J [ J [ ]
iyes -only signalling :no - {e) i J ‘@ ‘@
‘yes “only signalling no - ‘e ‘® ‘e ‘e
........................... YES yes no Lt SRS S e O S ..
yes yes [ ] [
........................... YES e O e O
yes yes no t=k [ ] o
........................... YES e O e O
........................... YES N L. S S ..
........................... YES yes no L= S . R |
yes nO ................................. .
yes yes no t=k [ ] [ J
SRR A, yes 0 e R T . R S @
........................... YOS yes no L= e S . N .
............................................................................................................................. ®
[ ]
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Technical characteristics for protection trip units
Protection functions

ABB Code ANSI Code : Function Threshold Threshold step Tripping time Time Step
RV 59N .If{‘esidual overvoltage protection ) U22:005 05xUn 9.001 xUn conU>U22,t22 = 0.5...120s 0.01s
Tolerance +5% The better of the two data: + 10% or
+ 40 ms (for t<bs) / = 100 ms (for t>5s)
oP i 320F i Active overpower protection P26=10.4...2 Sn :0.001 Sn with P > P26, 126 = 0.5...100s :0.58
iTolerance ‘ iThe better of the two data: + 10% or
; ; i+ 40 ms (for t<5s) / + 100 ms (for t=59) :
oQ %320F ;I}eactive overpower protection §With Q> Q27,127 = 0.5...100s £0.58
iTolerance {The better of the two data: + 10% or
: i ; i+ 40 ms (for t<5s) / £ 100 ms (for t>5s) :
up “32LF - Active underpower protection P23=01..1xSn  :0.001xSn with P < P23, 123 = 0.5...100s 1055
L S range: 0.1. .. 30 0.01s
: Tolerance +10% : The better of the two data: + 10% or :
: : : i+ 40 ms (for t<5s) / = 100 ms (for t>5s) :
RQ {40/32R  :Loss of field or reverse reactive £0.001 Sn ‘with Q > 024, 124 = 0.5...100s 0.1s
power protection "0‘_01
Loss of field or reverse reactive 0,001 Sn with Q > 025, 125 = 0.5...100s 0.55
power protection '6‘_01
:y:oltage minimum threshold 001
: Tolerance : The better of the two data: = 10% or :
H i+ 40 ms (for t<5s) / + 100 ms (for t>59) :
S2(V) 51V .y‘oltage controlled overcurrent protection ) 01 xIn With | > 121, 21 = 0.05...30s 0.01s
.‘S‘tep mode .Q‘.O1 xUn
0.01
Linear mode :0.01xUn
9.01 x Un
001
i Tolerance ‘ {The better of the two data:
H i+ 10% or + 40 ms (for t<5s) /
: : i+ 100 ms (for t=5s) ;
ROCOF 81 R ;Bate of change of frequency protection iwith f > 28, 128 = 0.5...10s £0.01s
; :Trip direction
iTolerance : The better of the two data:
: : : : i+ 20% or + 200 ms ;
Synchrocheck ; 25 i Synchrocheck (Live busbars) iUlive=0.5...1.1Un  $0.001 Un : Stability voltage time :0.001s
SC : iAU=0.02...0.12Un :0.001 Un ifor live state = 100...30000ms :0.01s
iAf=01...1Hz i0.1Hz i Minimum matching Time = 100...3000ms
_iA® =5...50° elt i5%elt : :
I‘olerance i
Synchrocheck (Live,Dead busbars) 0.001 Un tref =0.1...30s 0.1s

0.001 Un

:I:E:requency check off

NF."hase check off

Dead bar configuration

: Primary voltage

100, 115, 120, 190, 208, 220,
:230, 240, 277, 347, 380, 400,
:415, 440, 480, 500, 550, 600, :
:660, 690, 910, 950, 1000, 1150 :

:éécondaw voltage

100, 110, 115, 120

: Tolerance

(1) With Vaux all thresholds are available. Without Vaux minimum threshold is limited to: 0.3In (with In = 100A), 0.25In (with In = 400A) or 0.2In (for all other ratings)
The tolerances 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 G Hi-Touch
yes yes no =k [ ] [ J
Jyes OO oot SO SO SO . o
yes LT L1, S S R L S L
......................... ves yes no =K @ @
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ ves .
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ ves yes no @
s i v S e A
yes yes no t=k [ J
.............................................................................................................................. .
[ ]
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ ves . Jes 1o e ®
iyes ionly signalling  ino - e} {00 00 {00
: : ;00 : :
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ yes . -

- not available
available

available with Ekip Measuring and Ekip Measuring Pro
available with Ekip Synchrocheck
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Technical characteristics for protection trip units

Currents (RMS) A ‘e L1, 12,13, N

Earth fault current (RMS) Al ‘e ‘g

of the parameter for each interval with time-stamping

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

after a fault with or without auxiliary supply

Type of protection tripped : eg.L,S1G
Fault values per phase [A] :
Time-stamping :

Information on last 30 trips

[no]

- [nol

[l

[%]

Circuit-breaker L.D.

serial number

Check of continuity of internal connnections . Alarm due to disconnection: rating plug, sensors,
trip coil

Failure of circuit-breaker to open (ANSI 50BF) . Alarm following non-tripping of protection functions

Temperature (T) . Pre-alarm and alarm for abnormal temperature

M with auxiliary supply present
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Precision Standard Ekip Dip
1% i Class 1 IEC 61557-12 .
£20% : ‘e
Window Intervals
Fixed, synchronizable by remote Duration: 5...120min [}
Number of intervals: 24
‘e
‘®
‘e
)
[ ]
Note: Opening of circuit-breaker [
can be set in the event of alarm
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ .
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ .
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Technical characteristics for protection trip units

Measurement functions

Instantaneous measurements Parameters

Currents (RMS) (A ‘L1,12,13,Ne

Earth fault current (RMS) " A 9
Phase-phase voltage (RMS) ) V) U2 uzt
Phase-neutral voltage (RMS) ) V] U1, U2, U3

Phase sequence H

Frequehéy H [Hz] f """
Active power ” kW] p1,P2,P3,POL
Reactive power " * [KVAR] 101,02, 03, Qtot

Appareﬁt power H [KVA] §1, S2, S3, Stot

Power féctor H : o
Peak factor L1, L2, L3, Ne

Counters recorded from installation or from the last reset Parameters

Active energy - fkwh] : Ep total, Ep positive, Ep negative

Reaive energy ) - [KVARN] “Eq total, Ep positive, Ep negatve i
Appareﬁt energy H ¢ [KVAN]  Es total e
Network Analyzer Parameters

Hourly average voltage value V]
[no]

- Umin=0.75...0.95x Un
- Umax=1.05...1.25x Un

i - Events counter (nr. of events day by day in the last year plus the total

events in the breaker's lifetime)

Short vditage interruptions H [no]

- Umin=0.75...0.95x Un
- Events counter (nr. of events day by day in the last year plus the total
events in the breaker's lifetime)

Short vditage spikes H [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 voiiage sags and swells H  [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 x Un

- Umax2=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)

Voltage 't‘mbalance H I\
(o]

- U neg. seq.= 0.02...0.10 x Un

- 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

i - upto50°

i - Alarm THD: 5...20%

¢ - Single harmonic alarm:

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

3/48 11SDC200023D0204 | ABB catalogue




[ —————

Precision

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

e e . ..................... e o
e e . ..................... e o
%t: o e e . ........................................... .
T e . ..................... e o
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Technical characteristics for protection trip units

of the parameter for each interval with time-stamping

inimum and maximum

i [kw]

| KVAR] Mean, Q Max

Apparent power: average and maximum

| KVA] 'S Mean, S Max

record of high sampling rate parameters

Currents

A ‘11,12, 13, Ne, Ig

U23, U3t

-2400-4800-9600

Number of registers

i [no] 2 inﬁependent

Type of protection tripped

eg. L, S, 1, G, Uv, OV

Fault values per phase

g. |1 12,13, neutré‘lkfor S protection
V23, V32 for UV protection

¢ [MV/Hz wiVAR]

Tulme-s amping

: Date, time and progressive number

Information on last 30 trips

: ype of event, time-stamping

an be associated to alarm

reéiarm >80%
rm= 100%

t

Circuit-breaker 1.D.

Check of continuity of internal connnections

- Alarm following non-tripping of protection functions

Temperature (0T)

: Prealarm and alarm for abnormal temperature

(1) with auxiliary supply present
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=

Window i Intervals

*Fixed  Duration: 5...120min
synchronizable by remote Number of intervals: 24

Ekip G Touch Ekip G Hi-Touch
H

: Note: Opening of circuit-breaker [ ) [ ]

Key:

- not available

® available

O available with Ekip Measuring and Ekip Measuring Pro
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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 rapid spread of systems for the supervision and control of low voltage electrical distribution plants is determined 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

Solution 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
of medium
dimensions

Shopping
centres

Office buildings

S

Q

Oil & gas

Automated
industrial
processes

Data centers

Smart grids

Electrical switchgear

Electrical installation

- Ekip trip units

- Ekip Link module

- Ekip Control Panel operator panel
colour touch screen

- Standardized EtherNet™ components

- Ekip Touch trip units

- Ekip Com communication modules

- Ekip View supervision software

- ease of use

- rapid installation

- system ready to use

- centralized control from the front of switchgear

- access to the installation via the web

- wide range of protocols supported

- installation times reduced to a minimum

- redundancy of communication

- ready to smart grid circuit-breakers

- 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, colour 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

Il

18DC200492F001

I
M
|

o
a
1
o
=}
| ‘l . =
|
1SDC200491F001

For the list of information available for each trip unit, consult chapter 3.
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The Ekip Multimeter is a display unit to be installed on the front of the switchgear for SACE Emax 2 air 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 distance 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 display, the Ekip Multimeter enables adjustment of the parameters and

protection thresholds.

Ekip trip units + Ekip Multimeter

Type of trip units connectable to Ekip Multimeter : Ekip trip units
Number of triput'j'r‘i‘its conneci;ﬁIe to Ekipml‘\;l'ﬁltimeter """" H i1 .
Currents ie ie ‘e ie
Voltages - - . .
Powers - L . .
Energies - - . .
Harmonies - ) - ) - ‘.
Network analyzer L L - .
Setting of thresholds ‘- ie ie ie
Settlng of threéﬁélds seconaugét """""""""" - i . i L ‘o
Resetting of alarms . . . .
Protection function alarms ‘e ‘e ie ie
""""""""" . ) o ) . : o
""""""""" L] ) L] ) L] L]
"""""""""" e ) : o ) : o o
Protection unit tripping log io H io H . io
Number of operations ie e ie Qe
Number of tripé """""""""""""""" . H . H . .
Wear of contacts . . . .
Status of circuit-breaker ‘e Qe ie ‘e
'('J“i'l:(‘:”l':‘it-breaker:Hﬁdsition v . H ;. H . .
Local/remote mode ie H ie H . ie

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 the electrical values to be monitored are limited to currents only, the Ekip Dip trip
unit can be connected to the 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 colour 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 switchgear on which up to 30 ABB SACE circuit-breakers have been installed.
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.
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Ekip protection trip units equipped with 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

§upto 307"

Data exchange rate of Ekip link system

{100 Mbit/sec

Opening and Closing of circuit-breakers 2

VP

Electrical value trends | |

Log of electrical value trends | | I,V,P H
Dynamic installation mimic panel ‘e . ‘ . i
Automatic scanning of the Ekip link system e i ‘e
Centralized synchronizing of time e ie (o

Web server function ie9 °3 3 3
Currents e e ‘e
Voltages - - ie
Powers - - ie
Energies - - ‘e
Harmonics - - ‘o
Network analyzer - - ie

Data logger - . . ‘e
Setting of thresholds - . . ‘e
Resetting of alarms ie . . ‘e
Protection function alarms ie ie ie
Device alarms ‘e ‘e ‘e
Protection unit tripping details . . .
Events log ‘e ‘e ‘e
Protection unit tripping log . . .
Transmission of alarms via SMS optionél optionél : ‘ ;optionél
Transmission of alarms via e-mail optionél optionél optional ‘ §optionél
Number of operations ‘e ie ie
Number of trips ‘e ‘e ‘e
Wear of contacts ie ‘e . ‘e
Status of circuit-breaker ‘e ‘e ie
Circuit-breaker position ¥ ‘e ‘e ‘o
Local/remote mode ‘e ie ‘e ‘e

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, ask ABB SACE

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 centres 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 integrated into communication networks without the need for external interface devices.

- 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.

- Installation times reduced to a minimum due to the plug & play technology of the communication modules, which are
connected directly to the circuit-breaker terminal box without having 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 circuit-breakers into the
automated systems of electrical substations based on the IEC 61850 standard without the need for complex external devices.

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

n The distinctive characteristics of the SACE Emax 2 circuit-breakers offering for industrial communication are:

1SDC200494F001

4/8 11SDC200023D0204 | ABB Catalogue



Ekip Touch trip units + Ekip com modules

Protocols supported:
Modbus RTU
Profibus-DP
DeviceNet™

Modbus TCP/IP
Profinet
EtherNet/IP™ :
IEC61850 { Ekip com IEC61850

Currents

Voltages

Powers

Energies

Harmonics

Network analyzer

Data logger

Setting of thresholds

Resetting of alarms

Protection function alarms

Device alarms

Protection unit tripping details

Events log

Protection unit tripping log

Number of operations

Number of trips

Wear of contacts

Status of circuit-breaker

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 SACE offers software applications that allow the potential of the Ekip
electronic trip units to be utilized in the best possible way in terms of the
management of power, 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
i - analysis of faults
i - testing of communication bus

- simple and intuitive use

: - integrated with DOC electrical design software

- useable via EtherNet™

£~ automatic updating from Internet

.- off-line mode

- multi-media (smart phone, tablet or PC)

Ekip View

- supervision and control of communication networks
i - analysis of electrical value trends
i - condition monitoring

i - engineering free

- analysis of past trends

i - customizable reports

i - access via Internet to the installation

- possibility of integrating third party devices

Ekip T&P interface

- testing of protection functions
: - 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 commissioning of the system; all system parameters and the protection thresholds can be set rapidly in the Ekip

trip units thanks 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 the tripping

of the trip units, 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; 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 of errors.

- Ease of connection: the 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 site; if connected to an Internet site, 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.

Operating system

Windows XP, Windows 7, Windows Vista

Android i0S

SACE Emax 2 trip units

SACE Tmax T trip units

Ekip com Modbus
{RS485 or TCP

{ PR223DS; PR223/EF!

“ Eip Bluetooth “ Ekip Bluetooth

* Ekip T&P

“ Ekip Bluetooth

Ekip Bluetooth

“PR120/D-M, “gtozo L .
 PR330/D-M . R
{PR222DS/PD, {Ekip T&P or BT030 : BT030 ;

Automatic network scan

Opening and closing of circuit-breal

Datalogger download

Generating of Reports

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 the 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, thanks to the Web Server function of Ekip View.
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Protocol Supported _iModbusRTU ‘Modbus TCP
Physical layer iRS485 EtherNet™
Maxrmum data exchange rate 19200 bps 100 Mbps

Operatlng system

Windows XP;“Windovvs 7, Windows Vista

SACE Emax 2 trip units

' Ekip com Modbus RS485

~ PR120/D-M, PR330/D-M

_ PR222DS/PD, PR223DS

Ekip com

optional

Licences avallable

-upto 302 controllable devices
- up to 60 ? controllable devices

i - unlimited number ¥ controllable devices

- up to 30 2 controllable dewces
- up to 60 ? controllable devices

i - unlimited number @ controllable devices

Opening and Closing of circuit-breakers @ fe e
Electrical value trends . e
Log of electrical value trends e
Dynamic i mstallatron mimic panel L
Automatic scanning L
“Qentralrzed synchronizing of trme L L
Web server function A L
Bedundancy ) _;option@d ... optonal
OPC server-client : optional

6
Currents S | R
Voltages AN S
Powers o .
Energies S A S
Harmonics o A S
Network ¢ analyzer N S
Data logger ‘e ‘e
Setting of thresholds e e
Resettlng of alarms .
Protection function alarms L e
Device alarms L e
“Q.Q‘mmunrcatron system alarms I A .
Protection unit tripping details L S
Events log S S
Protection unit trlpplng Iog T
Generation of Reports R e
Transmission of aIarms via SMS _ioptona optona
Transmission of alarms via e-mail : optional optional
Number of operations e ,: """""""""""""""""
l}ln‘mber of trlps . e
Wear of contacts HO) ‘e
Status of circuit-breaker . e
Circuit- breaker posrtron L e
local/remote mode ‘.

Contact ABB SACE to integrate other devices in the Ekip View software

1)
2) can be increased

3) within the physical limit of the protocol used
4)

5) two client web accesses included in the licence, optional up to 5 accesses

6) according to the values supported by the trip units
7) circuit-breakers equipped with auxiliary contacts for position indication

circuit-breakers equipped with Ekip com Actuator module and electrical accessories
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