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—ABOUT US

Lauritz Knudsen Electrical 1at

owing to its 70+ years of strong legacy and commitment to the nation's growth.
brand is dedicated to providing a wide range of electrical and automation products
and solutions to vital sectors of the economy, including industries, utilities,
infrastructure, buildings, and agriculture. Our extensive portfolio includes low-

voltage and medium-voltage switchgear, automation solutions, tailored software,
and services.

With manufacturing operations in Ahmednagar, Vadodara, and Coimbatore, we
adhere to global standards of excellence. Our operations are supported by well-

equipped, in-house design and development centers, as well as tooling facilities,
ensuring precision in manufacturing.

We proudly operate six Switchgear Training Centers (STCs) across Pune,
Lucknow, Coonoor, Vadodara, Delhi, and Kolkata. These centers offer tailor-made
classroom courses and lab learning experiences for technicians, customers,
engineers, professionals, and students.

With a deep national presence and one of the largest electrical distribution
networks, comprising over 1500 partners across the country, we are committed to

driving excellence and delivering superior products and solutions that power
India's growth journey.
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Legendary
Performance

Electrical power is the lifeline of industry, but it is
unpredictable. Just like an ocean, it can be calm one
moment and turbulent the next. You cannot predict when a
sudden dip or surge will happen, but you can protect your
installation from damage, when it does. That's where our
highly sophisticated OMEGA ACBs can make a world of
difference to the safety of an organisation’s employees,
systems and infrastructure. OMEGA ACB range consists of

highly compact units designed for high current, high power
applications in Low Voltage (LV) distribution network
systems. They are equipped with state-of-the-art Matrix
protection and control releases to meet the most demanding
protection and system co-ordination requirements. All this,
with the assurance of compliance to the Lauritz Knudsen
Electrical & Automation’s ‘Safe & Sure’ policy.

Overall
Best Product
by an
Indian Exhibitor

S ELECRAMA

we are all about electricity

In 2019, our organization, as the only Electrical Switchgear Manufacturer outside
Japan, was honored with the esteemed "Deming Prize", a highly respected award
in Total Quality Management (TQM) by the Union of Japanese Scientists and
Engineers (JUSE). Established in 1946, JUSE aims to foster systematic studies for
the advancement of science and technology, thereby contributing to cultural and

industrial development.

Lauritz Knudsen Electrical & Automation -
the Bedrock of Stability

Over the last Seven decades, Lauritz Knudsen has earned a
place among the leading manufacturers of Low Voltage
Switchgear in the world, with the scale, sophistication and
range to meet global bench marks.

In keeping with our leadership position in the Indian market,
we also provide expert assistance in product selection,
installation and effective after-sales service, across the
country.
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Solution for Diverse
Applications

The OMEGA ACB range has been designed to adapt to
changes in your requirements, and allow you to modify or
upgrade your systems with ease. This means minimum down-
time and enhanced protection at all times.

Get the OMEGA Advantage

>

Meet system upgradation needs with ease throughout the
life of your product, with click fit, easy-to-mount front
accessories like UV & UV delay modules, Shunt and
Closing releases.

Enjoy total system flexibility and scalability by adding
power metering and communication modules or by
enabling/disabling each protection function depending on
the requirement.

Let your systems have better co-ordination with protection
devices and downstream loads, via a wide range of

protection curves and fine adjustment of current pick-up
threshold and time-delay settings.

Control a vast electrical installation through Zigbee
communication, along with the option of conventional
industrial communication protocols such as MODBUS and
PROFIBUS.

Customise terminals by configuring terminal adaptors for
Vertical/Horizontal busbar arrangements, to facilitate
termination of Aluminium and Copper busbars. Refer
Accessories segment for recommended busbar sizes for
Termination.

Convert ACBs easily on site from Fixed to Draw-out or from
Manual to Electrical versions.
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Technology Tailored
for You

OMEGA ACBs offer you the best of both worlds - high
performance coupled with a range of exclusive features
that deliver the highest level of electrical safety.

Performance par excellence

>

Save valuable space with world’s most compact ACBs,
Starting at just 347mm in width.

Enjoy total reliability in even the harshest of conditions
including high ambient temperatures and humidity levels.

Savour operational flexibility, as the ACB discriminates
between fault zones selectively, allowing down stream
equipment to clear the fault in a prescribed time before
intervening.

Negating human error with safety features

>

~

~

No Arc-chute, No closure: Unique features like Arc-chute
Interlocking and True Ready-to-Close (RTC) detection
systems ensure that the ACB closes only when the Arc-
chutes are in place and all other pre-requisite conditions are
fulfilled.

Power ON, No racking operation: An inbuilt Smart racking
shutter ensures that the ACB is racked-in/out only in 'OFF-
state'.

One signal, One closure: An inbuilt Electrical and
Mechanical Anti-pumping System cancels the persistent
closing signal after successful ACB closure.

No unauthorised setting changes: An innovative Password
protection feature ensures that only authorised personnel
can change the release settings.

Lauritz Knudsen



Shield Your World with
Safety and Sustainability

OMEGA ACBs are loaded with superior technology, across
three frame sizes for the entire current range from 400A to
6300A. These features, including systems for communication,
control and protection (Matrix), make these ACBs a dream to
use.

OMEGA ACBs allow you to

» View a snapshot of all parameters and symptoms through a
user-friendly, state-of-the-art O-LED Display.

» Control the system parameters of vast installations easily,
with a special Smart-card feature and user—friendly Touch-
Screen Display.

> Manage energy consumption better by monitoring various
energy parameters such as phase components, power
factors, energy and maximum demand.

> Communicate between system elements wirelessly and
stay informed at all times through mobile alerts.

> Add and remove Arc-chutes and various Volt-metric
releases easily, without the need for tools.

> Upgrade systems for safety, protection, control and
monitoring with a wide range of accessories and safety
interlocks for versatile applications.

» Enjoy the benefit of total system compliance with all the
relevant quality, safety and environmental standards.

Lauritz Knudsen's wide range of Electrical Standard Products
includes powergear, controlgear, energy management
devices, building electrical and automation products — each
of which matches and exceeds global benchmarks for
reliability and quality. However, in order to ensure that your
business sails smoothly through any electrical turbulence,
every element must be in perfect working condition.

At Lauritz Knudsen, we offer you the benefit of five decades
of experience in providing After-Sales Service for Low Voltage
Distribution Systems in every type of industry and building in
India.

The Lauritz Knudsen Service Advantage

» Preventive Maintenance: Advice is provided and preventive
checks carried out on a regular basis.

~

Service On Call: A network of over 100 approved Service
Centers across India ensures that service is just a phone
call away.

Annual Maintenance Contract: Comprehensive care for
your systems including obsolescence management and
part replacement, as deemed necessary.

~

~

Obsolescence Management: We offer spares and retro-
fitment services, including upgrading all Lauritz Knudsen
Switchgear, to ensure that your systems runs smoothly.

~

Training on Product Usage: Our service engineers work with
customers' maintenance staff to train them in the operation
of switchgear products.

Lauritz Knudsen
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Digitally connect, operate, and optimize with our cutting-edge SCADA-based platform,
designed to improve operational efficiency and promote sustainable operations

Seamless Integration from Plant floor Holistic view of Power Distribution
;fi} assets to real-time dashboards ,rI—g, Network using intuitive Single-Line
Diagram (SLD)

Highly scalable platform from 128 to Gain valuable insights with Energy
unlimited tags ; Analytics dashboards & Custom
Reports for data-driven decisions

such as Modbus TCP, MQTT, IEC61850, system abnormalities and fault
OPC-UA, and more conditions.

i Embrace open communication protocols Stay ahead with alerts for power

Commercial Building Utility

complex

IAndustry

Customer Interaction Center (CIC)
Phone no: 022-6932 7800
Web: www.LK-EA.com | e-mail: CIC@LK-EA.com
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Patents

Telescopic Racking Handle Mechanical Interlock

» Soft Rack-in & Rack-out with OMEGA ACB. Ease of racking > Feature available for providing interlocking upto 3 ACBs with
by comfort to user while racking the breaker in cradle by various interlocking schemes.
having minium effort from the user.

Breaker and Cradle SICs

> Block type self aligning Secondary Isolating Contacts (SIC)
with unique Spring Clamp/Screwless assembly. Auto Actuated Rail Stopper

Door Interlock for Panel Door (Drawout ACBs) il S:L‘igtn;an":etg :S"I?Iir']" while loading Breaker onto Cradle in

» Safety feature that ensures panel door does not open when . .
the ACB is in Test or Service position, i.e. when the power Contact Erosion Indicator
supply or control supply is live.

Retrofit Kit with Universal Adaptor

> Retrofit solution with flexibility of termination orientation.

> Stepped design for better visual indication of contact

_m erosion over a life of the breaker.

> Helps to channelize the gases generated from the arcing Temperature Module
and helps reducing the enclosure height at which ACB is
installed.

> Realtime measurement of Cradle Terminal Adaptor
temperature and provision for isolating the breaker if
temperature crosses a certain value (programmable).
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Certifications &
Compliance

OMEGA Air Circuit Breakers (ACBs) are latest-generation  Lauritz Knudsen has its own NABL accredited laboratory in Navi
circuit breakers designed to protect electrical systems from  Mumbai,India, for ensuring expedited product developmentand
damage caused by excess current due to overloads, short  assurance of product quality and reliability.

circuits and equipment ground faults. These ACBs are

manufactured as per the standardization of IEC 60947-2.

Moreover, ACBs & Accessories are suitable to CE certification

as well. World renowned certifying agencies like DEKRA, CPRI &

ERDA have acknowledged this masterpiece through their

various types of testing standard.

International
Electrotechnical

e Commission

Lauritz Knudsen




Application Benefits

Direct Current Application

800V AC & 1000V AC Double Short Circuit
Air Circuit Breaker Protection

Energy Reducing

Appl ication Maintenance
Switching (ERMS)

Directional Short
Circuit Protection

Benefits

Zone Selective ACB for AC-3 Motor
Interlocking (ZSI) . Application

Temperature Rise Monitoring Advanced Industrial
& Control Communication Protocols

Lauritz Knudsen
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U-POWER

OMEGA

Air Circuit Breakers

Air Circuit Breakers

~

Complete range conforms to IS/IEC 60947-2 & IEC 60947-2
Current rating from 400A to 6300A in 3 frame sizes

~

~

Available in 3 Pole/4 Pole, Manually & Electrically operated,
Fixed & Draw-out versions

~

Common Height & Depth across the range

~

High short-time fault withstanding capacity, Icu = Ics = lcw
for 1sec for total selectivity

~

High mechanical and electrical operating life

~

Modular & snap-fit accessories

Ease of on-site conversion from Fixed to Draw-out & Manual
to Electrical versions

~

~

Best in class Termination overlap with Bus bars.

~

RoHS compliant

Air Circuit Breakers

Breaking Capacities Icu = Ics = Icw for 1sec

Rated Current || 800A || 1000A || 1250A |[1600A || 2000 |[2500A || 3200A | | 4000A || 5000 || 6300A
- N:50kA

¢ s:eskn (D GHID (D GED @D @

£ s (D GHID D GED G G
L UW1-08 UW1-10 UW1-12 UW1-16 UW1-20 UW1-25

| N:50KkA

¢ s:e5 (D GHED (D (D @D @D @D e

£ s (D D D GED G G Gl ab

L UW2-08 UW2-10 UW2-12 UW2-16 UW2-20 UW2-25 UW2-32 UW2-40

o Hie (D GID GED GIED @D GID @D aED @ e
e v:100c (D D D GHID GID GID G G G éab
il UW3-08 UW3-10 UW3-12 UW3-16 UW3-20 UW3-25 UW3-32 UW3-40 UW3-50 UW3-63

Note: 400A & 630A versions also available.
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Technical Data Sheet

Circuit Breaker upto 690V AC

Frame 1 2 3

Rated Uninterrupted Current (In) (A) at 50°C 400-2000 2500" 400-4000 400-5000 6300
Version N|S|H S|H N|S|H H|V H|V
Rated Operational Voltage at 50/60 Hz. Ue upto 690V AC

Rated Insulation Voltage at 50/60 Hz. Ui 1000V AC

Rated Impulse withstand Voltage Uimp 12kV (Main Circuit) & 4kV (Auxiliary Circuit)

Suitability for Isolation Yes

Degree of Protection on Breaker front IP53 Standard, IP54 Optional

Degree of Impact Protection on Breaker front IK08 Standard, IK10 Optional

Pollution Degree Suitability 4

Utilization Category B

Compliance IS / IEC 60947 (Part-2), EN 60947-2, IEC 60947-2

Operational Temperature Range

(As per IEC 60068-2-1/ IEC 60947-1-Q) 25°Ct070°C

Storage Temperature Range

(As per IEC 60068-2-1/2) -40°C to 85°C

415/440V AC 50 65 80 65 80 50 65 80 80 | 100 | 80 | 100

Rated Ultimate S.C.

) - Icu (KA) 500/550V AC 42 55 65 55 65 42 55 70 70 85 70 85
Breaking Capacity

660/690V AC 36 50 55 50 55 36 50 | 65 | 65 75 65 75

415/440V AC
Rated Service S.C.
ated Service s, Ics (kA) 500/550V AC 100% Icu
Breaking Capacity

660/690V AC

0.5sec 50 | 65 | 80 | 65 | 80 | 50 | 65 | 80 | 80 | 100 | 80 | 100
Rated Short-time lcw (kA) 10 50 | 65 | 80 | 65 | 80 | 50 | 65 | 80 | 80 | 100 | 80 | 100
Withstand Capacity Hsec

3.0sec 2 | 36 | 44 | 36 | 44 | 26 | 44 | 50 | 65 | 75 | 65 | 75

415/440V AC 105 | 143 | 176 | 143 | 176 | 105 | 143 | 176 | 176 | 220 | 176 | 220

Rated S.C. Making

. Icm (kA) 500/550V AC 88 121 | 143 | 121 | 143 88 121 | 154 | 154 | 187 | 154 | 187
Capacity
660/690V AC 76 | 105 [ 121 | 105 | 121 76 | 105 [143“| 143 | 165 | 143 | 165
Break Time (ms) 25
Closing Time (ms) 60
Mechanical Life® With maintenance 25000 20000 15000
Electrical Life" Without maintenance 10000 | 5000 5000 5000 2000
(1) Please consult branch office for selection (5) Value corresponds to operating cycle - Refer
(2) Rated Uninterrupted Current (In) (A) at 40°C Users’ Manual for Routine/Specific maintenance

and available only in Drawout Version
(3) 65kA upto 3200A & 55kA for 4000A
(4) 143kA upto 3200A & 121kA for 4000A

Lauritz Knudsen @7




Technical Data Sheet

Circuit Breaker 800V AC & 1000V AC

Frame 1 2 3

Rated Uninterrupted Current (In) (A) at 50°C 400-2000 400-4000 400-5000
Version NO8 D10 NO8 N10 NO08 S08
Rated Operational Voltage at 50/60 Hz. Ue 800V AC 1000V AC 800V AC 1000V AC 800V AC
Rated Insulation Voltage at 50/60 Hz. Ui 1250V AC

Rated Impulse withstand Voltage Uimp 12kV (Main Circuit) & 4kV (Auxiliary Circuit)

Suitability for Isolation Yes

Degree of Protection on Breaker front IP53 Standard, IP54 Optional

Degree of Impact Protection on Breaker front IK08 Standard, IK10 Optional

Pollution Degree Suitability 4

Utilization Category B

Compliance IS/ IEC 60947 (Part-2), EN 60947-2, IEC 60947-2

Storage Temperature Range -40°C to 85°C

(As per IEC 60068-2-1/2)

Rated Ultimate S.C. 1o (kA) 800V AC 50 - 50 50 50 65
Breaking Capacity 1000V AC _ 36 50 50 B :
Rated Service S.C. les (kA) 800V AC 100% lcu

Breaking Capacity 1000V AC - 100% Icu - -
Rated Short-time 1sec 50 36 50 50 50 65
withstand Capacity | ' ) 3sec 36 36 50 50 50 65
Rated S.C. Making om () 800V AC 105 105 105 143
Capacity 1000V AC - 75.6 - 105 - -
Break Time (ms) 25

Closing Time (ms) 60

Mechanical Life® With maintenance 25000 20000 15000
Electrical Life"” Without maintenance®” 1000 1000 500 1000

(1) Value corresponds operating cycle
(2) with Maintenance, Electrical Life is same as Mechanical Life

Lauritz Knudsen @7




Dimensions

Circuit Breaker upto 690V AC

Frame 1 2 3
Rated Uninterrupted Current (In) (A) at 50°C 400-2000 2500 400-4000 400-5000 6300
Version N | S | H S | H N | S | H H | \% H | \%
Width 3P 347 447 647
W (mm)
Width 4P (100% N) 447 581 847
Fixed ACB
D (mm) Depth 324 334
H (mm) Height 430
Width 3P 347 447 647
W (mm)
Draw-out Width 4P (100% N) 447 581 847
ACB D(mm) | Depth 421 431
H (mm) Height 433

Circuit Breaker 800V AC & 1000V AC

Frame 1 2 3
Rated Uninterrupted Current (In) (A) at 50°C 400-2000 400-3200 400-5000
Version NO08 D10 NO8 N10 NO8 S08
Width 3P 347 447 647
W (mm)
Width 4P (100% N) 447 581 847
Fixed ACB
D (mm) Depth 324 334
H (mm) Height 430
Width 3P 347 447 647
W (mm)
Draw-out Width 4P (100% N) 447 581 847
ACB D (mm) Depth 421 431
H (mm) Height 433

Lauritz Knudsen




Dimensions

Circuit Breaker upto 690V AC
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Rating Specification Parameters for 50% N ACB
Frame 1 2 3
Version N/S/H S/H N/S/H H/V
Rated Uninterrupted Current at 50° C In (A) 400-2000 2500 400-4000 400-6300
Di . Fixed ACB W (mm) 447 581 747
imensions Draw out ACB 447 581 747
Rating Specification Parameters for 200% N ACB
Frame 1 2 3
Version N/S S/H H
Rated Uninterrupted Current at 50° C In (A) 400-1250 1600-2000 2000-2500
Di . Fixed ACB W (mm) 447 581 647
imensions Draw out ACB 447 581 647

Lauritz Knudsen @7




800V/1000V AC
OMEGA ACB

Special Applications-
800V AC/1000V AC Rated Voltage Applications

Specially designed OMEGA ACB range offers a solution for ~ This range of ACBs are available for current rating of
electrical applications with system voltages of 800V and 1000V~ 400-5000A 50kA/65kA for 800Vac & 400-4000A 36kA/50KkA for
AC. This range of ACBs maintain the same dimension and 1000Vac version, therefor it offers -

accessories as the standard 690V ACrange. Thisrange of ACBs |, = |cs = low (1 sec) = 36/50/65kA

is Available with LSI and LSING Protections through following

Microprocessor Releases - * NOTE: Please contact Our Sales Office for details about available
MTX1.0 - LSI Protection advance Measurement / Protection & Features. Please contact our
MTX1 G -LSING Protection nearest Sales Office for further technical and ordering details.

MTX1.5G - LSING Protection with Current Metering
MTX1Gi - LSING Protection with Inbuilt ZSI

MTX1.5Gi - LSING Protection with Current Metering &
Inbuilt ZSI

> MTX3.5 - LSING Protection with Current Metering

& optional / Inbuilt Communication

v v v v v

Protect your systems from the unpredictable - find
your ideal OMEGA ACB solution on the following page

Lauritz Knudsen




OMEGA for DC Application upto 1000V

Lauritz Knudsen has developed the OMEGA ACB switch-
disconnectors to cater to direct current applications up to
1000V DC circuit breakers, like OMEGA ACBs, are utilized
across a wide range of applications including rectifiers,
inverters, UPS, PV solar, Battery Energy Storage Systems
(BESS) and battery chargers. OMEGA ACBs are suitable for
use in DC applications as switch-disconnectors without built-
in release/protection. External DC over-current relays can be
integrated through the Shunt release of the ACB for over
current protections such as short-circuit and over-load
protections. OMEGA switch-disconnectors are available for

Common Data

Rated service voltage Ue [V] upto 1000 V DC

Rated insulation voltage Ui [V] 1000 V
Rated impulse withstand voltage Uimp [kV] 12kV
Operational Temperature Range: -25°C to 70°C

Storage Temperature Range: -40°C to 85°C

Number of poles 3-4

Versions Fixed - Drawout

OMEGA Range Frame offering

OMEGA 1000V
DC ACB

voltages up to 1000Vdc, with breaking capacity determined by
the respective circuit Breaker type and connection topology.
The range can cater to various installation requirements up to
5000A - 1000V DC. Available in fixed or withdrawable
versions, as well as in three-pole or four-pole versions, these
circuit-breakers enable achieving a rated voltage of 750V DC
with the connection of three poles in series and 1000V DC
with four poles in series. OMEGA DC Switch-disconnector
range maintain the overall dimensions, fixing points and
accessories same as those of the standard range circuit-
breakers.

Frame Uw1 uUw2 UW3
Rating (In) 400-2000 | 2500 2000-4000 4000-5000
Version N|S|H|S|H N|S|H H \
Mechanical Life — With Routine
20000 15000 10000
Maintenance (no. of cycles)
Frequency of Operations - Mechanical 60 Cycles per hour
Width - 3P (mm) 347 447 647
Width - 4P 100%N (mm) 447 581 847
Fixed Type
m Depth (mm) 324 324 334
=
2 Height (mm) 430
=
£ Width - 3P (mm) 347 447 647
=
Width - 4P 100%N (mm) 447 581 847
Draw-out Type
Depth (mm) 421 421 431
Height (mm) 433
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OMEGA 1000V
DC ACB

Selection of OMEGA ACB Switch-disconnector based on  service breaking capacity Ics and withstand capacity Icw of the
Voltage, Current and Topology: ACBs when used in conjunction with an external DC over-current
As per © = L/R (time constant) requirement of less than 5 milli  relay connected through the Shunt release of the ACB.

seconds, the table below presents the corresponding breaking

OMEGA Frame/Rating/Version Rated DC Voltage Service Breaking Withstand Capacity lcw
(Ue) Connection Capacity Ics for 1sec
- Topology A A
500 2 Poles in series 42 42
500 3 Poles in series 50 50
UW?1 400-1600A N 750 3 Poles in series 37 37
750 4 Poles in series 50 50
1000 4 Poles in series 35 35
500 2 Poles in series 50 50
500 3 Poles in series 55 55
UW1 400-1600A S 500 4 Poles in series 65 65
750 3 Poles in series 50 50
750 4 Poles in series 65 65
1000 4 Poles in series 55 55
500 2 Poles in series 42 42
500 3 Poles in series 50 50
UW1 2000A N 750 3 Poles in series 37 37
750 4 Poles in series 50 50
1000 4 Poles in series 35 35
500 2 Poles in series 50 50
500 3 Poles in series 55 55
UW1 2000A S 500 4 Poles in series 65 65
750 3 Poles in series 50 50
750 4 Poles in series 65 65
1000 4 Poles in series 55 55
500 2 Poles in series 60 60
500 3 Poles in series 65 65
UW1-400-2000A H, 500 4 Poles in series 80 80
UW1 2500A S, UW1 2500A H 750 3 Poles in series 60 55
750 4 Poles in series 70 70
1000 4 Poles in series 60 60
500 2 Poles in series 50 50
500 3 Poles in series 55 55
UW 2 400-2500A N/S 500 4 Poles in series 65 65
750 3 Poles in series 50 50
750 4 Poles in series 65 65
1000 4 Poles in series 55 55

Lauritz Knudsen




OMEGA 1000V DC
ACB

OMEGA Frame/Rating/Version Rated DC Voltage . Service breaking Withstand Capacity lcw
(Ue) Connection capacity lcs for 1 sec
Topology
Vv kA kA
500 2 Poles in series 60 60
UW?2 400-2500A H 500 3 Poles in series 65 65
UW2 32004 N/S/H 500 4 Poles in series 85 80
750 3 Poles in series 60 60
UW2 4000A N/S/H 750 4 Poles in series 75 75
1000 4 Poles in series 65 65
500 2 Poles in series 85 85
500 3 Poles in series 100 100
UW3 4000A H/V 750 3 Poles in series 75 75
750 4 Poles in series 100 100
1000 4 Poles in series 80 80
500 2 Poles in series 85 85
500 3 Poles in series 100 100
UW3 5000A H/V 750 3 Poles in series 75 75
750 4 Poles in series 100 100
1000 4 Poles in series 80 80

DC performance s verified by Lauritz Knudsen in accordance with the tables above.
Additionally, for queries related to certification, please contact the nearest sales office.

Lauritz Knudsen




Product Identification

UV Release / Closing Release | I Shunt Release ™| ) ‘E
415~,400V= | 415~,400V= | l 415~,400V=

4POLE, 100%
122500 A

DISCHARGED | Siaca T
<Y e
500/ 550V~

660/690V 36
CHARGED -

®® ®® ®®p

— =2 . —— > ec prta
2a - Type designation for Electrical 29b - Rated Uninterrupted Current
Charging device (ECD) 29c - Rated impulse withstand voltage
2b - Operating voltage for ECD 29d - Utilization Category
4a - Type designation for Under- 29e - Suitability for isolation
voltage release (UVR) 29f - Standards compliance
4b - Operating voltage for UVR 29g - Rated Service breaking capacity
5a - Type designation for Closing 29h - Rated operational voltage
release (CR) 29j - Rated short-time withstand current
5b - Operating voltage for CR 29a- 29k - No. of Pole & Pole details
6a - Type designation for Shunt UW1 '1 6S 29m - QR Code
release (SR/SRW) r_\ 29I - Serial Number of ACB
6b - Operating voltage for SR/SRW Rated
12 - ON-OFF indication Uninterrupted Version for
13 - Spring status indication Current (I,) Breaking
Capacity (I,
04 | 400A
1 Frame 1 06 |630A N 50 kA
2 Frame 2 08 | 800A IS 65 KA
3 Frame 3 10 | 1000 H 80 kA
12 | A \Y 100 kA
16 | 1250 NO 50 kA, 800V AC
20 | A 8 65 kA, 800V AC
25 | 1600 S08 36 kA, 1000V
32 | A D10 AC
40 | 2000
50 |A
63 | 2500
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Product Identification

1 Protection & Control Unit

2 Electrical Charging Device

3a  Auxiliary Contacts

4 Under-voltage Release

4c  Under-voltage Release Controller

5 Closing Release

6 Shunt Release

7 Ready-To-Close (Microswitch)

8b  Secondary Isolating Contacts on Breaker
10  Operation Counter

12 ON-OFF Indication

13 Spring Status Indication

14  Charging Handle

21 Arc-Chute

24b  Lifting Location on Breaker

33 Projection for resting Breaker on Cradle

(D) (O

EQ o
T w1
= ©

11 Shroud for ON-OFF Buttons

11a OFF Button

11b  ON Button

18  OFF Button locking

29  Laser Marked Breaker Specifications

31  Cover for Protection & Control Unit (UW-MTX
Releases)

32  Facia Fixing screw
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Product Identification
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3e Hole for Earthing Connection 24  Lifting Locations (4 nos.)
3]  Jaw Contacts 24a Additional Lifting Locations
8c  Secondary Isolating Contacts on Cradle 25 Withdrawal Rails
8e  Electrical Position Indication 26 Door Racking Interlock
15 Racking Handle 27 Breaker Pull-out Handle
16 Smart Racking-Shutter 34  Guide for routing Control Wiring
16a Pad-lock for Racking-Shutter 35 Terminal Supports
17  Position Indicator 36 Cradle Bottom cross- component
19  Position Lock - 1 37 Cradle Top cross-component
20 Position Lock - 2 38 Slot for placing breaker on Cradle
22 Arc-Shield 39 Safety Shutter
23  Rating Error-Preventer 40 Door-Interlock
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A Basket of Benefits

User Friendly sg%t gglgsse

> Unique breaker front-facia architecture displays the /,
electrical accessories mounted on the ACB (with rated
control voltage & type of operating voltage)

> Modular & snap-fit accessories such as UVR, SR & CR
modules, redefine the modularity on a time scale of 5 Mins.

» Ease of on-site convertibility from Manual to Electrical &
Fixed to Draw-out version

» Tool-less Arc-Chutes removal facilitates quick inspection
of electrical contacts

> Indelibly marked Breaker Specifications on facia with Laser
Marking

> ROHS complaint

Switchboard Friendly

> Three compact frame sizes help in optimizing the switch
Board design

> Right aligned design of ACB helps in better space utilization
within the Switch board

> True 50% & 200% neutral options, along with the
conventional 100% neutral (as standard) help in designing
the switchboards as per applications & lead to optimize
switchboard design

> Common height & depth across the range help in reducing
the number of connection layouts & facilitate the easy
modification of panel design & busbar layouts

> Terminal adaptors offer ease of configuration of
vertical/horizontal Busbar arrangements

» Option of interleaving busbar design at breaker terminals
offer superior performance

> Supports multi-tier arrangement with minimal clearance
with the help of arc-shield

» Self-aligning, Snap-fit Secondary Isolating Contacts (SIC)
enable the quick termination of 2 control wires (with Lugs)
each of up to 2.5 sq.mm

> Option of customized neutral configuration ( For 100%N
ACBs Only)

> 2m/3m/5m Bowden wire mechanical interlocking kit
facilitates ease of mechanical interlocking among various
frames of Fixed / Draw-out /Mixed versions of OMEGA
ACBs

> Minimum 45mm* (Without Temperature Module) clearance
above breaker facilitating Compact Multi-tier Switch board
design * Minimum 300mm in case of 800V/1000V AC ACBs

» Bestin class (40mm) Termination overlap with Busbars.
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A Basket of Benefits

Superior Safety & Security

>

>

Inbuilt Electrical & Mechanical Anti-pumping prevents
multiple breaker closures due to persistent closing
commands

Arc-Chute interlocking prevents the closure of ACBif A r c -
chute is missing or not properly installed

Smart-racking shutter—interlock ensures that breaker is
switched-off before it is being racked-out

Unique True Ready-To-Close (RTC) gives-electrical signal
after ensuring that:

» Main spring is charged

» Shunt release is de-energized

> Under-voltage release is energized

» Racking-Shutter is closed

> Trip indication lever on electronic release is reset

» Breaker is OFF

» Arc-Chutes are properly placed

~

~

~

Closing of ACB only in distinct Service/Test/Isolated
positions ensures safety of the operating personnel

Door-Racking interlock prevents rack-in/rack-out operation
of breaker if panel door is open

Modular safety-shutters to prevent unintended contact with
terminals

Rating Error-preventer avoids the breaker-cradle mismatch
of rated current & breaking capacity version

Option to pad-lock the ON/OFF push buttons independently
to prevent unauthorized operations

Facility to lock breaker in OFF condition offers the key-lock
based interlocking arrangement

Option for pad-locking the racking-shutter prevents the
inadvertent racking operation & facilitates implementation
of ‘LOTO’ system in industry

Flexibility of locking the ACB in all positions or only in
disconnected position

Door-interlock prevents the opening of panel door in
Service & Test positions

Double insulation from Front Face (Class Il operating
safety)

Shock & Vibration Protection as Per IEC-60947-1/IEC
60068-2-6/27
» Vibration: 2to 13.2Hz  +/-1 mm
13.2t0 100Hz 0.7g
» Shock:  15g for 11ms Half-sine wave

both\buttons

Locking any

one button Sealing

Either/Both buttons

e G | G G
T Tl
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Matrix Protection Release

UW-MTX 3.5 Series |

UW-MTX 1.0/1G |

| UW-MTX 1.56/1.5Gi
Basic Version

Basic Version

| UW-MTX 4.5 Series |

Advanced Version
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Matrix Release
A Basket of Benefits

State-of-the-art touch-screen technology in Matrix 4.5
releases offer ease of navigation

Unique withdrawable power metering & communication
modules offer ease of flexibility, scalability & customization
of electrical systems

Option of both Modbus RTU, TCP/IP (ETHERNET) &
Profibus industrial communication protocols

Zigbee offers wireless monitoring parameters of Matrix
releases & supplementary modules

Wide range of Overload protection curves (such as I, I't, SI
& LI/VI) offer precise co-ordination with large variety of
electrical loads

Option of Enabling/Disabling each protection function
offers greater flexibility in designing the overall protection
system

Directional & Double Short-circuit protection

Password protection in releases prevents unauthorized
access to protection release

Unique O-LED display offers better contrast & wider viewing
angle

Ease of parameterisation through Configurator modules

Dual time-based set group protection provides the option of
setting two sets of protection curves

Front connector for hand-held testing of release

Soft-rating plug offers precise protection of electrical
system at lower value of system currents

Query button for last trip information furnishes the "Trip
Info" details such as cause of tripping, date and time
stamping of tripping

*a: 20 trip and 10 events can be accessed on Release display.
b : 20 trip and 128 events can be accessed through communication.

Test button for self-diagnostic test

Lauritz Knudsen 24V DC Power Supply Module is
mandatorily recommended for UW-MTX 1.5Gi & UW-MTX
3.5 Series & UW-MTX 4.5 Series trip units.

20 trip & 128 event records stored in the protection release*

Elimination of relays & measurement devices less time
required for switchboard assembly (no wiring or cut outs on
the front panel) Fewer devices required and less time spent
on their selection, purchase, storage and installation

Harmonics metering up to 27th order of fundamental
frequency along with display of THD

Oscillograph of fault current waveforms (10 cycles before
pick-up/Trip & 5 cycles after pick-up/Trip)

Tested for Electromagnetic Compatibility (EMC) as per IEC
60947-2

Inbuilt & Optional Zone Selective Interlocking (ZSI)

All electronic products used inside MTX Release Units are
designed to withstand temperature up to 85 degC.

For Release offering MTX 3.5 onwards, accuracy of metering
would be 1% at nominal current (In).

In order to get additional functionality, SmartComm and/or
BMS can be programmed using release data to achieve
following :

» Operating and trip counters

» Operating hour counter

» Load profile
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Matrix Release
Innovation in Imagineering

Fault Annunciation LEDs ———»

Touch-Screen Navigation ——»

Escape Key—» <«— Navigation Keys

w@ @ Self-test ——»

TG @ 0C Je

Test Port ——»

<+— Modbus/Profibus/Zigbee

Smart Card Module ——

<+— Metering Module

UW-MTX 3.5 Series

UW-MTX 1.5 Series

| UW-MTX 4.5 Series |

<«— O-LED Display

<«— BCD Switches

DIP-Switches
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Matrix Release
Redefining Modularity

Matrix releases designed for "Flexibility, Scalability & release and based on future needs and system demands, one
Customization" offer wide variety of withdrawable modules  can upgrade the protection release with Power metering &
such as Modbus, Profibus, Zigbee, Smart Configurator & Power ~ Communication modules.

metering. To start with one can go for a basic version of MTX3.5

UW - MTX3.5EC

Basic Protection Unit

Communication Modules
(Modbus RTU, Profibus, Zigbee)

[
& ™
COMM STATUS  TEST

MoDBUS

Provision for Smart Card Module

METERING

( STATUS

Power Metering Module

MTX 3.5EC
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Matrix Protection
Technical Specification

Overload, Short-circuit &

Instantaneous protection with

adjustable current & time-
delay settings

Inbuilt Earth-Fault & neutral
protection in MTX1G/1Gi &

MTX1.5G/1.5Gi

Switchable thermal memory

for cable protection on

I’t ON curve for Short-circuit
& Earth-fault protection
Current Metering in
MTX1.5G/1.5Gi through
3-line O-LED display

Local fault annunciation
through LED indication &
pre-trip alarm

Front accessible test port

Repetitive overloads ’

Query button for last trip record

Inbuilt rating-plug
through DIP switches
Test button to check the
health of protection
release

Self-powered protection
Inbuilt Zone Selective
Interlocking (ZSl) in
MTX1Gi & MTX1.5Gi

Parameters

MTX1.0| MTX1G| MTX1Gi

MTX1.5G|MTX1.5Gi

Protection: Enable/Disable

v 4 v

v v

Pick-up (Ir)=In x... for It

OFF- 0.4-0.5-0.6-0.7-0.8-0.85-0.9-0.95-1

Overload (Neutral)

Overload (Phase) Delay (tr) in sec 10 0.5-1-2-4-6-12-18-24-30
Pre-alarm 0.9 x Ir(fixed)
Thermal Memory ON/OFF v v v v v
Protection: Enable/Disable - v v v v

Pick-up (I,)=Ir X...

= 50%-100%-150%-200%

Pre-alarm

- 0.8 x I, (fixed)

Delay (tr) in s

= Same as Overload Phase

Short-Circuit

Protection: Enable/Disable

It ON/OFF

v 4 v

v v

Pick-up (Is)=In x...

0.6-1-1.5-2-3-4-6-8-10-12

Delay (ts) 20-100-200-300-400 ms

Pre-alarm 0.5 x Is (fixed)

Protection: Enable/Disable v | v | v | v | v
Instantaneous

Pick-up (Ip)=In x. OFF-1.5-2-3-4-6-8-10-12-15

Protection: Enable/Disable.. - v v v v

I’t : ON/OFF - v v v v

Pick-up (Ig)=In x... OFF-0.2-0.3-0.4-0.5-0.6
Earth-Fault

It OFF (tg) 0.1-0.2-0.3-0.4-1

I’t ON (tg) 0.1-0.2-0.3-0.4

Pre-alarm 0.8 x Ig (fixed)

Short Circuit Enable/Disable - - v - v
Inbuilt-ZSlI

Earth Fault Enable/Disable - - v - v

Current - - = v v

% Loading - - - v v
Metering

Max. & Min. Current - - - v v

Current Bar-graph - - - v v
Trip Records Last 20 trip data - - - v v

UW-MTX1.0

UW-MTX1G/1Gi

UW-MTX1.5G/1.5Gi
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Matrix Protection

Technical Specification

Features

Parameter

MTX3.5/3.5T

MTX3.5EC/3.5ET

MTX3.5H

MTX4.5/4.5T

Basic Protection

Overload - Phase

v

v

v

v

Overload - Neutral

Short-Circuit

Directional Short-Circuit

Instantaneous

Earth-Fault

Additional
Protection

Current

SNSRI

SN EENE BN AN BN BN

I EENE IR NI BN IR N RN

Voltage

Frequency

Reverse Power

Maximum Demand

Trip Records

Last 20 trip data

Event Records

Last 10 Event Data

N N (N N (N (N N N R N N R N RN

SN EEN NI EEN IR N RN

SN IR RN IR IENH RN

Smart Card

*

Communication

Modbus RTU

Profibus

Zigbee (wireless)

TCP/IP (ETHERNET)

Advanced Protection

Trip Circuit Supervision (TCS)

Zone Selective Interlocking
(zs1)

Temperature Rise (TM)

Earth Leakage (EL)

Restricted Earth-Fault (REF)

Additional Features

Relay Output

Load Management
(Pre Trip Alarm)

Digital Input & Output

Analog Output

Metering

Current

% Loading / Bar Graph

<

<

Voltage

N

<

Power & Energy

Harmonics

Storable Settings (2 sets)

S IRNIIRN

Auxiliary Supply (24V DC)

*

NI IRNNIRN

*Optional Feature
vStandard
- Not Available

UW-MTX3.5 Series
[

UW-MTX4.5 Series
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Matrix Protection
Technical Specification

UW-MTX3.5/3.5T, 3.5EC/3.5 ET

> Overload, Short-circuit and > Advance protection - ZSI, TCS,
Earth-fault protection with REF & EL
varlgble current & time delay > Communication through Modbus,
setting TCP/IP (ETHERNET)', Profibus &

» Instantaneous protection wireless Zigbee

> I, 1%, SI, LI/VI protection curves > Smart Configurator module for

> Directional & Double Short easy parameterisation of the

release

circuit protections
> Local & remote fault annunciation

> Reverse power and phase i
& pre-trip alarm

sequence protection
> Current, Voltage, Power, Energy &
THD metering & % loading

» Selectable It based curves for
short-circuit and earth fault

protection » Earth Fault Protection from10%In
> Switchable neutral overload > Dual time-based protection set

protection (50%-200%) in step Groups

of 5%

> Thermal reflectivity & soft rating-
Additional current & voltage plug
based protections

~

> Self-powered protection

~

Protection against temperature » Trip & Event recording

rise

> These releases have been * MODBUS TCP/IP (ETHERNET)
programmed to have feature of communication is available in 3.5T,
Percentage (%) loading / bar- graph. 3.5ET Releases

Percentage (%) Loading Absolute
values will be percentage of Rated
Current (In) of the Air Circuit
Breaker, and bar-graph will
represent relative graphical
representation based on %loading
values of each phase.

UW-MTX3.5H

> Overload, Short-circuit and Earth- Protection against temperature rise
fault protection with variable Advance protection - ZSI, TCS,
current & time delay setting REF & EL

~

~

> Instantaneous protection

~

Optional communication through
Modbus, Profibus & wireless Zigbee

> I, I, SI, LI/VI protection curves )
Smart Configurator module for

~

» Current & Voltage easy parameterisation of the
> harmonics metering release
> Directional & Double Short circuit » Local & remote fault annunciation
protections & pre-trip alarm
> Reverse power and phase » Current, Voltage, Power, Energy &
sequence protection THD metering & % loading
> Selectable I’t based curves for > Dual time-based protection set
short-circuit and earth-fault groups
protection » Thermal reflectivity & soft Rating
> Switchable neutral overload Plug
gg/otection (50%-200%) in step of » Self-powered protection
(]

~

Trip & Event recording

Lauritz Knudsen @7
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Matrix Protection
Technical Specification

ooeus

METERING

UW-MTX 4.5/4.5T

>

~

~

~

Overload, Short-circuit and Earth
fault protection with variable
current & time delay setting

It, I't, SI, LI/VI protection curves
Navigation through Touch-Screen

Bar-graph representation of
current, voltage & power
parameters

Communication through MODBUS
TCP/IP (ETHERNET), MODBUS
RTU, Profibus & Wireless Zigbee.

Directional & Double Short-circuit
protection

Instantaneous protection

Selectable It based curves for
short- circuit and Earth-fault
protection

Switchable neutral overload
protection (50%-200%) in step of
5%

Harmonics metering up to 27th
order of fundamental frequency
along with display of THD
Percentage

releases

~

~

~

~

~

~

Stores 10 test records

Oscillograph of fault current
waveforms (10 cycles before
pick-up/trip & 5 cycles after
pick-up/trip)

Metering of sequence components
of current waveform, form factor,
peak factor

Additional current & voltage
based protections

Protection against temperature
rise

Advance protection - ZSI, TCS,
REF & EL

Local & remote fault annunciation
& pre-trip alarm

Dual time-based protection set
groups

Thermal reflectivity & soft rating-
plug

Self-powered protection

Trip & Event recording

Simulation Kit for Matrix Releases

> Universal test kit for all versions of Matrix

Generates 3 phase current and voltage with
adjustable phase angles

Graphical display & smart GUI with multi-
Functional key operation

Portable & hand held device to simulate faults
Dual Power ON-battery & external supply
Auto sensing of release connectivity
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Matrix Protection
Technical Specification

Basic protection in UW-MTX 3.5/3.5T/3.5EC/3.5ET/3.5H/4.5/4.5T

Features Parameter UW-MTX3.5 Series UW-MTX4.5 Series
Protection : Enable/Disable v v
Pick-Up (Ir)=In x ...forlt,I*t, SI, LI/VI 0.4to 1 x Inin step of 0.05
Delay (tr) in sec 0.5-1-2-4-6-12-18-24-30
Overload (Phase) Pre-alarm 0.5t0 0.95in step of 0.05 x Ir
Thermal Memory ON/OFF
Tolerance: +/- 0.5 sec
Protection: Enable/Disable
Pick-Up I =Irx .... 0.5to 2 in step of 0.05
Pre-alarm 0.5t0 0.95 in step of 0.05 x I,
Overload (Neutral)
Delay (tr) in sec same as Overload Phase
Tolerance: +/- 0.5 sec v v
Protection: Enable/Disable v v
Double S/C ON/OFF v v
It ON/OFF v v
Pick-Up Lo, Is=Inx ... 0.6 to 12 x In in step of 0.05
Pick-Up Hi, Is=Inx ... 0.6 to 12 x Inin step of 0.05
Short-Circuit Delay Hi (ts) 20-100-200-300-400 ms
Delay Lo (ts) 20-100-200-300-400 ms
Pre-alarm 0.51t00.95in step of 0.05x Is
Cold Pick-Up ON/OFF v v
Cold Delay 100 ms to 10s in step of 100ms
Tolerance: +/- 40 ms v v
Protection: Enable/Disable v v
Direction: Top/Bottom 4 v
It ON/OFF v v
Pick-up (Is): Inx ... 0.6 to 12 x In in step of 0.05
Directional Short-Circuit Delay (ts) 20-100-200-300-400 ms
Pre-alarm 0.5t00.95in step of 0.05x Is
Cold Pick-Up ON/OFF v v
Cold Delay 100 ms to 10s in step of 0.05x Is
Tolerance: +/- 40 ms v v
Protection: Enable/Disable v v
nstantaneous Pick-up (Ip)=In x ... 1.5t0 10 in step of 0.1; 10 to 15 in step of 1
Protection: Enable/Disable v v
It ON/OFF v v
Pick-Up (Ig)=Inx ... 0.1-0.2-0.3-0.4-0.5-0.6
It OFF (tg) 100 ms to 1s in step of 100 ms
Earth-Fault It ON (tg) 100-200-300-400 ms
Pre-alarm 0.5t0 0.95 in step of 0.05x Ig
Cold Pick-Up: ON/OFF v | v
Cold Delay 100ms to 5sec in step of 100 ms
Tolerance: +/- 60 ms v | v
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Matrix Protection

Technical Specification

Advanced protection in UW-MTX 3.5/3.5T/3.5EC/3.5ET/3.5H/4.5/4.5T

Features Parameter UW-MTX3.5 Series* UW-MTX4.5 Series
Protection: Enable/Disable v v
Pick-Up=Irx ... 0.2t0 0.8 in steps of 0.05

Under Current Delay 1 to 255 sec in steps of 1 sec
Mode: Trip/Alarm/Both v v
Tolerance: +/- 40 ms v v
Protection: Enable/Disable v v

Pick-Up=Inx ... 10 to 90% in steps of 5%
Current Unbalance Delay 500 ms to 60s in steps of 0.5s
Mode: Trip/Alarm/Both v v
Tolerance: +/- 40 ms v v
Protection: Enable/Disable v v

Pick-Up (Vs)=Vnx...

0.7 10 0.95 in steps of 0.01

Under Voltage Delay 100 ms to 5s in steps of 100 ms
Vs reset 1.01/1.02/1.03/1.04 x Vs
Mode: Trip/Alarm/Both v v
Tolerance: +/- 0.15 sec v v
Protection: Enable/Disable v v

Pick-Up (Vs)=Vnx...

1.05to0 1.5 Vnin steps of 0.01

Over Voltage Delay 100 ms to 5s in steps of 100 ms
Vs reset 0.95t0 0.99 Vs in steps of 0.01
Mode: Trip/Alarm/Both 7 V4
Tolerance: +/- 0.15 sec v v
Protection: Enable/Disable v v

Pick-Up (Vs)=Vnx...

510 20% in steps of 1%

Voltage Unbalance Delay 500ms to 60s in steps of 0.5s
Vs reset 0.95t0 0.99 x Vs in steps of 0.01
Mode: Trip/Alarm/Both v v
Tolerance: +/- 0.15 sec v v
Protection: Enable/Disable v v

Pick-Up (Vs)=Vnx...

0.15/0.2/0.25/0.3/0.4

Residual Voltage Delay 100ms to 5s in steps of 100 ms
Vs Reset 0.95t0 0.99 x Vs in steps of 0.01
Mode: Trip/Alarm/Both v v
Tolerance: +/- 0.15 sec v v
Protection:Enable/Disable v v

Pick-Up (Fn) 45-50 Hz in steps of 0.1Hz
Under Frequency Delay 1-30 sec in steps of 0.1 sec
ResetFreq 1.01 to 1.05 x Fn in steps of 0.01
Mode: Trip/Alarm/Both v v
Tolerance: +/- 0.15 sec v v
Protection: Enable/Disable v v

Reverse Power

Pick-Up (Fn) 50-55 Hz in steps of 0.1 Hz
Over Frequency Delay 1-30 sec in steps of 0.1 sec
Reset Freq 0.951t0 0.99 x Fn in steps of 0.01
Mode: Trip/Alarm/Both v v
Tolerance: +/- 0.15 sec v 7
Protection: Enable/Disable v v

Pick-Up=Pnx... 0.051t0 0.4 in steps of 0.01
Delay 100ms to 20s in steps of 0.1s
Mode: Trip/Alarm/Both v v
Tolerance: +/- 0.5 sec v v

*For Advanced Voltage based Protection in MTX 3.5/3.5T release, additional Power Metering module is required.
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Matrix Protection

Technical Specification

Features Parameter UW-MTX3.5 Series UW-MTX4.5 Series
Mode: Trip/Alarm/Both v v
Protection: Enable/Disable v v

Earth Leakage** Pick-Up(Ir) 0.3 to 30A in steps of 0.1 A
Delay 100-200-300-400-500 ms
Protection: Enable/Disable v 4
I*t: OFF/ON v v
Pick-Up(lg)=In x ... 0.110 0.6 in steps of 0.1

Restricted EF** It OFF(tg) 100 ms to 5sec in step of 0.1s
Pt ON(tg) 100-200-300-400 ms
Pre-alarm 0.51t0 0.95 in step of 0.05 x Ig
Cold Pick-Up: ON/OFF 60 ms to 10s in step of 20ms
Mode: Trip/Alarm/Both v v

v’ Available ¥* Requires additional modules

Advanced protection in UW-MTX 3.5/3.5T/3.5EC/3.5ET/3.5H/4.5/4.5T

Features Parameter UW-MTX3.5 Series* UW-MTX4.5 Series
Protection: Enable/Disable v v
Pick-Up=Pf x ... 0.5t0 0.99 in steps of 0.01
Leading PF Delay 1/2/3/4/5 sec
Mode: Trip/Alarm/Both v v
Tolerance: +/- 0.5 sec v v
Protection: Enable/Disable v v
Pick-Up=Pf x ... 0.51t0 0.99 in steps of 0.01
Lagging PF Delay 1/2/3/4/5 sec
Mode: Trip/Alarm/Both v v
Tolerance: +/- 0.5 sec v v
Protection: Enable/Disable v v
. Type Deliver/Receive
MD Active - -
Pick-Up=En x ... 0.4to 1 in steps of 0.01
Mode: Trip/Alarm/Both v v
Protection: Enable/Disable v v
. Type Deliver/Receive
MD Reactive - -
Pick-Up=Enx ... 0.4to 1 in steps of 0.01
Mode: Trip/Alarm/Both v v
Protection: Enable/Disable 4 v
MD Apparent Type Deliver/Receive
Pick-Up=En x ... 0.4to 1in steps of 0.01
Mode: Trip/Alarm/Both v v
Protection: Enable/Disable v v
Phase Sequence Delay 100ms to 5s in steps of 100ms
Mode: Trip/Alarm/Both v v
Tolerance: +/- 0.25 sec v v
) Protection: Enable/Disable v v
Breaker Failure Delay 50ms to 2sec in steps of 0.05sec

v" Available

* Requires Power Metering module for Advanced protections in MTX 3.5 Release.
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Matrix Protection
Technical Specification

Metering Functions

Parameter Screen abbreviation Details UW-MTX3.5 Series UW-MTX4.5 Series
| Phase, Neutral and Earth v v
Ia, IREFS Earth Leakage, Restricted EF Current v v
Current | max Maximum Running Current Per Phase v v
% Load Percentage Loading Per Phase v v
Avg.l Average Phase Current v v
Tolerance: +/- 5% v v
v Phase-Neutral Voltage* v v
Max V Maximum Voltage Per Phase* v v
V12 Ph-Ph Voltage® v v
Voltage
Max V12 Maximum Ph-Ph Voltage* 7 7
Avg. Vp-p Average Ph-Ph Voltage™ v v
Avg Vp-n Average Ph-N Voltage® v 7
Tolerance: +/- 2% v v
Frequency F System Frequency* v v
Tolerance: +/- 0.01 Hz
Power Factor PF System Power Factor* v v
W Active Power Per Phase and Total (kW)* v v
Power VAr Reactive Power Per Phase and Total (kVar)* v v
VA Apparent Power Per Phase and Total (kVA)* v v
Tolerance: +/- 5%
Wh Active Energy Per Phase and Total (kWh)* v v
Energy VArh Reactive Energy Per Phase and Total (kVArh)* e v
VAh Apparent Energy Per Phase and Total (kVAh)* v v
Wh Active Energy* v v
Max Demand VArh Reactive Energy® v v
VAh Apparent Energy* v v
Temperature® 9] Temperature Per Phase & Neutral (°C) v v
Harmonics Metering** Ilgl?éggggmp&énents Phase-1, 2 & 3-Total, Fundamental, THD - v

i Requires additional REF module

For these metering functions in MTX 3.5/MTX 3.5T releases, additional Power Metering module is required.
# Requires Temperature module
** Available only in MTX 3.5H & MTX 4.5 Series
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Matrix Release
Factory Settings

Protection Settings for UW-MTX1.0/1G/1Gi/1.5G/1.5Gi

Parameters MTX1.0 | MTX1G | MTX1Gi | MTX1.5G | MTX1.5Gi | Factory Settings

Protection: Enable/Disable v v v v v Enable

Pick-up (Ir)=In x... for It OFF- 0.4-0.5-0.6-0.7-0.8-0.85-0.9-0.95-1 1
Overload (Phase) Delay (tr) in sec 10 0.5-1-2-4-6-12-18-24-30 12

Pre-alarm 0.9 x Ir(fixed) -

Thermal Memory ON/OFF v v v v v OFF

Protection: Enable/Disable - v v v v Disable

Pick-up (I)=Ir X... = 50%-100%-150%-200% 50%
Overload (Neutral)

Pre-alarm - 0.8 x I, (fixed) -

Delay (tr) in s = Same as Overload Phase =

Protection: Enable/Disable - - - - - Enable

I’t ON/OFF v v v v v OFF
Short-Circuit Pick-up (Is)=In x... 0.6-1-1.5-2-3-4-6-8-10-12 6In

Delay (ts) 20-100-200-300-400 ms 400ms

Pre-alarm 0.5 x Is (fixed) -

Protection: Enable/Disable v v v | v | v Disable
Instantaneous

Pick-up (Ip)=In x. OFF-1.5-2-3-4-6-8-10-12-15 10In

Protection: Enable/Disable.. - v v v v Enable

I’t : ON/OFF - v v v v OFF

Pick-up (Ig)=In x... OFF-0.2-0.3-0.4-0.5-0.6 0.6In
Earth-Fault

It OFF (tg) 0.1-0.2-0.3-0.4-1 1

I’t ON (tg) 0.1-0.2-0.3-0.4

Pre-alarm 0.8 x Ig (fixed)

Short Circuit Enable/Disable - - v - v Disable
Inbuilt-ZSI

Earth Fault Enable/Disable - - v - Disable
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Matrix Protection Curves
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Matrix Protection Curves

(UW-MTX 1.0/1G/1Gi/1.5G/1.5Gi/3.5 Series/4.5 Series)
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Matrix Protection Curves

Ground Fault - I’t ON

(UW-MTX 1G/1.5G/1.5Gi/3.5 Series/4.5 Series)
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Matrix Protection Curves
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Matrix Protection Curves
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Protection Settings

Overload Protection (L or ANSI 51)

Overload protection also known as Long-time protection, refers
to safeguarding installations like BBT, busbars and cables from
excessive current for extended periods. Itis an over current time
dependant protection which follows a magnitude-duration
curve of current to determine corresponding trip time. As the
current increases, the trip time decreases to ensure that the
breaker trips quickly in the event of a fault. Rated current (Ir) is
the maximum amount of current that the feeder can carry for
infinite time continuously without any damage. If current is
higher than the rated current then the feeder will be able to
sustain the current for a definite time after which the insulation
of cables will melt which can create hazardous condition. This
happens because of the temperature rises above the desired
value.

Thermal Memory

The thermal memory function helps to protect cables and
busbars from overheating in case of repetitive faults. Such
faults can be due to repetitive motor starts, fluctuating load,
intermittent ground faults, or subsequent closing after an
electrical fault. Each overload involves a temperature rise in the
installation. The cumulative effect of successive overloads can
overheat the system. Thanks to its thermal memory function,
the trip unit remembers and integrates thermal heating caused
by each overload detected above the threshold setting.

Neutral Overload

Neutral Protection has the same characteristics of Overload
protection for phases. The pickup value is multiple of Overload
pickup for phase. It is settable at 50%, 100% and 200% of Ir
(Overload pickup). It follows the same trip time setting as

Short Circuit Protection (S or ANSI 50TD/51)

Short-time over current protection helps to protect equipment
against phase-to-phase, phase-to-neutral and phase-to-ground
short circuits. A short circuit occurs when a low-resistance
path(short) is created between two conductors, causing an
abnormal flow of current leading to a sudden and excessive
current surge, potentially causing damage to the electrical
system, fire hazards, or equipment failure. The short-time or
short-circuit protection in MTX releases protects the
installation against short-circuits with selectivity between two
characteristics:

a. |2t OFF definite time characteristics
b. 12t ON inversetime characteristics

The temperature value corresponding to the insulation
breakdown threshold is reached in a definite time inversely
proportional to the fault current flowing through the feeder.
Greater the fault current, lower is the time in which the
temperature reaches the threshold. This concept provides the
basis of IDMT (Inverse Definite Minimum Time defined by IEC
60255) curve-based overload protection where the trip time is
inversely proportional to the fault current. MTX1.0 and MTX1.5
series, follows only 12T curve whereas in MTX3.5 series, the type
of curves are selectable as follows

» Sl -Standard Inverse (10.02t)

» VI=VeryInverse (It)

» Extremely Inverse-12T

> HighlInverse-14T

» Before tripping, the integrated heating value reduces the
associated time delay. The reaction of the control unit is
closer to the real heating of the power network system.

»  After tripping, the thermal function reduces the time delay
when closing the circuit breaker on an overload.

If the thermal memory is disabled the trip time follows the
curve selected and delay settings. Whereas, if TM is enabled
thenthe associated time delayis reduced.

> This protection is available in MTX1G, MTX1.5 and MTX3.5
series and MTX4.5 series

selected for phase overload.

> This protection is available in MTX1.0, MTX1.5 and MTX3.5
seriesand MTX4.5 series

With 12t ON.

> Upto101r,thetripping curveisaninversetime curve. The
time delay decreases as the currentincreases.

> Above 101Ir,the tripping curve is a definite time curve with
aconstanttrippingtime.

With 12t OFF.
» Thetripping curveis a definite time curve with a constant
tripping time.

» This protectionis availablein MTX1.0,MTX1.5and
MTX3.5 series and MTX4.5 series
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Protection Settings

Directional Short Circuit (ANSI 67)

Directional Short circuit protection helps to protect an
installation against short-circuit currents that could circulate in

Instantaneous Protection (I or ANSI 50)

Instantaneous protection helps to protect equipment against
phase-to-phase,phase-to-neutral and phase-to-ground short
circuits. The protection operates with a definite time
characteristic. It trips without additional time delay as soon as
the setting current is exceeded. Instantaneous protection is
interlocked with Short Circuit protection. At a time either of the

Earth Fault Protection (G or ANSI 50N-TD/51N)

Earth-fault protection provides protection against phase-to-
earth fault, which is more sensitive than protection based on
phase current only. It is generally used in TN-S systems but
could alsobe usedin other earthing systems.

Note: Earth-fault protection is also called Ground-fault protection.
Earth-fault protection is based on the vector summation of the phases
and neutral current

Ig=IR+1Y+IB ..3pole system
Ig=IR+1Y+IB+IN..4pole system

Restricted Earth Fault Protection (ANSI 87N)

Restricted E/F protection is used to protect the star winding of
transformer or generator against earth faults. Incase of
transformer, sometimes there arises a condition when some of
the turns come in the contact of earthed parts instead of entire
winding. In this situation, the fault current may be too low to be
detected by the upstream breaker installed at the primary side
(as the current is much lower at the HV side) and fault may
persist ultimately damaging the winding permanently. To avoid
this situation and protecting the transformer from such faults,
REF protection scheme is employed on the LV side of the
transformer. Similarly, in generators if earth fault occurs on the
generator winding, generator protection scheme may not be
able to sense the fault. To avoid this situation, REF protection is
employed in the winding to protect it against earth faults. During
earth fault, current leaks through the body of the equipment. A
person in contact of such equipment may get severe shock. As

both directions through the circuit breaker. (Top/Bottom) The
direction of the current is settable in the trip unit. This protection
is available in MTX3.5 series and above

protection must be enabled. Instantaneous protection
overrides short-circuit protection when the instantaneous
threshold is adjusted to the same or a lower setting than the
short-circuit threshold.

» This protection is available in MTX1.0, MTX1.5 and MTX3.5
series and MTX4.5 Series

To mitigate the risks associated with earth faults that occurs
due to an unintended electrical connection occurs between an
energized conductor and the earth or ground. Earth or ground
fault protection is provided with selectable pickup and delay
settings with two characteristics:

a. |2t OFF definite time characteristics

b. 12t ONinverse time characteristics

Note: 10% Earth Fault pickup setting is provided by the release only if
24V Aux supplyis available.

» This protection is available in MTX1G, MTX1.5G and MTX3.5
series and MTX4.5 Series

REF protection scheme is very sensitive, it prevents equipment
and personnel damage. Zone of protection of REF scheme
depends upon the position of CTs. There are two zones of
occurrence of the fault,
a. Outside the vicinity of protection scheme (external earth
fault).
b. Within the vicinity of protection scheme (internal earth
fault).

» This protection is available in MTX3.5 series and above using
REF module. This module can also be used as a standalone
module. It detects the zone of Earth fault in restricted zonei.e
upstream of the breaker upto the transformer and requires
specified external CTs. This module is DIN rail / Base
mountable. For external indications, it offers NO contact
OP1-0P2 (24Vdc/240Vac, 6A).
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Protection Settings

Earth Leakage Protection (ANSI 50G-TD)

Earth-leakage protection is a residual current protection or
earth fault protection with a very high sensitivity. It is generally
usedinTTorIT earthing systems.

» This protection is available in MTX3.5 series and above using

Undercurrent Protection (ANSI 37)

Undercurrent protection can also refer to the function that
detects the passing current in a feeder after the opening of the
in-feed circuit breaker and the loss of loads. This function
operates when the current decreases below a predetermined
value. Undercurrent can cause alarms or disconnection of the

EL module. This module can also be used as a standalone
module. It monitors Earth leakages using specified CTs. This
module is DIN rail / Base mountable. For external indications, it
offers NO contact (24Vdc/240Vac, 6A).

motor in case a low current value is detected, revealing a no-
load condition. For example, this can happen in the case of a
broken shaft, pump drain, or cavitation.

» This protectionis availablein MTX3.5 series and above.

Current / Voltage Unbalance Protection (ANSI 46/47)

Current unbalance protection is a mechanism that detects and
prevents unbalanced currents in motor operation. This protects
the motor from damage and improves its reliability and
performance. Current unbalance is the maximum deviation of
any current phase from the average current, divided by the
average current, and is often expressed as a percentage.
Current unbalance can be caused by unbalanced phase voltage,
an unbalanced number of turns in the windings, and an uneven
airgap. Unbalanced currents can lead to:

» Torque pulsations

» Increased vibrations and mechanical stresses

» Increased losses resulting in lower efficiency

» Motor overheating, which reduces winding insulation life

Under / Over Voltage Protection (ANSI 27/59)

Overvoltage and undervoltage protection systems protect
electrical and electronic appliances from damage caused by
sudden changes in mains voltage. The protection logic trips the
circuit breaker or gives an alarm when the voltage goes outside
the set voltage limits. In addition, the constant monitoring of
phase-to-phase or phase-to-neutral voltages enables

Residual Voltage Protection (ANSI 59N)

Residual voltage is the voltage that remains even after the
power is switched off, mainly due to the components that store
electrical charges, such as capacitors, inductors, and filter
components. If residual voltage is too large, it may cause harm

Unbalance in the voltage is often caused by unbalance in the
current. An unbalance protection system serves two primary
functions:
» It provides over voltage protection to capacitors. These
over voltages are primarily caused by blown fuses and can
cause damage to the capacitors.

» It provides blown fuse indication.
» This protectionis availablein MTX3.5 series and above.

appropriate action to be initiated to safeguard the operation of
the installation during abnormal or critical situations, for
example, load shedding, source change-over, and emergency
generator starting.

> Thisprotectionis availablein MTX3.5 series and above.

to the human body. The presence of a residual voltage may lead
to irreversible chemical reactions at the electrode-tissue
interface and cause tissue damage.

» This protectionis available in MTX3.5 series and above.

Lauritz Knudsen




Protection Settings

Under/Over frequency protection is used whenever deviations
from nominal system frequency need to be detected. Frequency
deviations can be harmful to connected objects, such as
generators and motors, or when abnormal frequency creates
inconvenience for power consumers and may cause failures of
electrical apparatuses. Itis also used where detection of high or
low frequency indicates system abnormalities, such as faults in
speed regulation units or system overload. Under frequency

Reverse Power Protection (ANSI 32P)

Reverse power protection is a feature in electrical systems that
prevents power from flowing in the opposite direction of normal
operation. It's essential when power can flow in the reverse
direction, such as when generators are connected to an
electrical grid or in parallel operation. It is a protective feature

Leading power factoris whenthe currentin a circuit is advanced
in phase with respect to the voltage, while lagging power factor
is when the current lags behind the voltage. A leading power
factor is produced by a capacitive load, while a lagging power
factor is produced by an inductive load. Leading power factor

MD Active / Reactive / Apparent Protection

Maximum demand protection is a way to avoid penalties on an
electricity bill by ensuring that the maximum demand value
does not exceed the contracted power. The maximum demand
value is the average of the instantaneous power over a defined

Phase Sequence Protection (ANSI 47)

Phase sequence protection continuously monitors three-phase
electrical systems for phase rotation and prevents damage
from a sequence change. They are commonly used in industrial
and commercial applications to protect equipment from phase
sequence reversal or incorrect phase sequence. phase

Under / Over Frequency Protection (ANSI 81U/810)

Leading / Lagging Power Factor Protection (ANSI 55)

protection should be considered for applications where the
detection of underspeed conditions for synchronous motors
and condensersis required. Whereas, Overfrequency protection
is generally utilized for the protection of AC machines from
possible damage due to overspeed conditions.

» This protectionisavailablein MTX3.5 series and above.

employed in electrical systems to prevent power flow from an
external power source back into a generator or a power supply.
The protection is activated when Active Power is negative and
the threshold settingis crossed.

» This protectionisavailablein MTX3.5 series and above.

can produce dangerous over-voltages, which can cause
excessive torques in an alternator or motor. Lagging power
factor indicates that the load is inductive, as the load will
consume reactive power.

» This protectionisavailablein MTX3.5 series and above.

time interval. If the maximum demand value is higher than the
contracted power, there will be a penalty.

» This protectionisavailablein MTX3.5 series and above.

sequence protection is critical on elevators, conveyors, and
pumps, anywhere where direction of rotation isimportant.

» This protectionisavailablein MTX3.5 series and above.
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Matrix Protection &
Control Units

Over Voltage Causes and Effects

Over voltage (or surges) in the power system are the abrupt rise
in the voltage level in the system. There could be several
reasons for over voltage. The normal operating voltages of the
system do not stress the insulation severely. But the voltage
stresses due to over voltages can be so high that they may

External Over Voltages

These over-voltages originate from the atmospheric
disturbances, mainly due to lightning. These over-voltages take
the form of a unidirectional impulse whose maximum possible
amplitude has no direct relation with the operating voltage of
the system. They may be due to any one of the following causes:
> Direct Lightning Stokes

» Electromagnetically induced voltages due to the lightning
discharge nearthe line (sidestroke)

» Voltageinduced dueto the changing atmospheric
condition along the transmissionline

» Electrostatically induced over voltages due to the
presence of the charged clouds

> Duetothefriction of the charged particles like dust, snow
inthe atmosphere or due to change inthe altitude of the
line

Internal Over Voltages

Caused due to changes in the operating condition of the
network. Can be further classified in two groups:

» Switching or transient over voltages
These over voltages are generally of oscillatory nature caused
by the transient phenomena which appears when the state of
the network is changed by switching operation or a fault
condition.

The frequency of the oscillations is governed by the inherent

inductance and capacitance of the system & may vary from

few hundred Hz to few kHz

Fore.g.

» Switching ON & OFF of equipment, like switching of high
voltage reactors or switching of transformer on no load

become dangerous to both the cables and the connected
equipment and may cause damage, unless some protective
measure against the over-voltages are taken. Over-voltages
occurrenceinthe system can be categorized by reasons:

Direct ; ;

Lightning
Stroke

Phase
Conductor

» If fault occurs in any one phase the voltage of other phases
withrespecttothe ground increases until the faults get
cleared

» Because of the re-striking voltage across the contacts of the
breaker,when breaker has tripped on fault, voltage of
amplitude nearly twice the system voltage and relatively
high frequency gets generated

» Steady-state or temporary over voltages
These are over voltages developed due to the disconnection
of loads at power frequency.
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The AC loads are called linear loads when the current and  Thus in linear systems there are no harmonic components in
voltage resultant waveform is sinusoidal in nature (i.e. Not  current and the voltage waveforms. e.g. Heaters, Power factor
distorted). Also the current at any instant is proportional to the  improvement capacitors, etc.

voltage atthatinstant.
ly Ib
3 PHASE FUNDAMENTAL WAVE
20° | T80% |240° |300%

‘ ’—Ir\‘
‘ 360° 60° RESULTANT CURRENT | = Ir+ly+lb =0

CURRENT WAVE FOR LINEAR LOAD

Non-Linear Loads

The AC loads which cause the current waveform to distort from  Harmonic spectrum gives a clear analysis of amount and order
the normal sinusoidal nature are called as non-linear loads.  of the harmonics present in the system, which helps in the
Current distortion leads to the distortion of the voltage  designingthefilterforthe system.

waveform also. Thus the voltage and current are no longer
proportional. The distorted current and the voltage waveforms
can be decomposed into pure sinusoidal and associated
frequencies of the higher order through Fourier Transformation.

0° 1 2

Example: SMPS, Rectifiers, PLC, Electronic Ballasts, Laser
Printers, Computers, etc.

RESULTANT CURRENT
WITH 3rd HARMONICS

RESULTANT CURRENT | = Ir+ly+lb

CURRENT WAVEFORM FOR NON-LINEAR LOAD
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Harmonic Spectrum

Harmonics are basically the sinusoidal component of the
periodic wave with frequency that is an integral multiple of the
fundamental frequency. Harmonics content purely determines
the quality of power. Having harmonics in the system will affect
the system and the severity of effect on the system/equipment
will depend on the stiffness of the system and the amount of the
harmonic pollution.

T v rrprrprrgrogr
3 6 9 121518 21 24 27

Harmonics can be generated in the system because of the P ) Component
following reasons K
» Non-linearloads generate current harmonics
» Harmonic currents flow largely through capacitors
» Harmonic currents also flow through network
» Theflow of harmonic currents causes voltage harmonics
» Harmonics are thus injected to other linear loads

— Fundamental of 50 Hz AC

connectedinthe samebus — 3rd Harmonic
» Harmonics injected into the network flow towards other %
Phase R

users connected to the network ‘ \_/

Some of the typical loads causing the generation of the
harmonics inthe system are
» Equipment using switched mode power supply:

» Television ’

» Computers, otherITloads 120° f\

Lagging

— 3rd Harmonic

f\ Phase Y

» Equipment using power electronic devices: !
» AC&DCdrives |
» Frequency converters i
» Rectifiers |

. . 3rd Harmonic
» Arc&induction furnaces e '

» UPS 120°

Lagging ‘ w

Phase B

Some of the typical results of the harmonics in the system
» Neutral over current: Odd triplen harmonics because of
its additive nature adds up in the Neutral current causing i
the overheating of the neutral. Fig1

> AsshownintheFig.1

» Any odd triplen harmonic when multiplied by 120 degrees » Zero, negative sequence voltages on motors and
will always produce the product which is integral multiple generators. In a balanced system, voltage harmonics
of the 360 degrees. Thus being shifted by integral can either be positive (fundamental, 4th, 7th...), negative
multiples of the 360 degrees, the odd triplen harmonics (2nd, 5th, 8th...) or zero (3rd, 6th, 9th,...) sequencing
willalways be in Phase with each other in neutral. values. This means that the voltage at that particular

» Incorrect readings: In case of induction disc W-hr meters frequency tries to rotate the motor forward, backward,
and averaging type current meters or neither (just heats up the motor), Respectively. There

» Additional losses in capacitors and rotating machines isalso heating fromincreasedlossesas ina

» Reducedtrue PF: PF=watts/VA transformer.

» Transformer overheating especially delta windings where
triplen harmonics generated on the load side of a delta-
wye transformer will circulate inthe primary side.

Some type of losses go up as the square of harmonic
value (such as skin effect and eddy current losses).
This is also true for solenoid coils and lighting ballasts.
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Harmonic order 1 2 3

Phase + - 0

» Nuisance operation of protective devices, including
false tripping of relays and failure of a UPS to transfer
properly, especially if controls incorporate zero
crossing sensing circuits.

» Bearing failure from shaft currents through uninsulated
bearings of electric motors.

» Blown-fuses on PF correction caps, due to high voltage
and currents from resonance with lineimpedance.

Total Harmonic Distortion

Power sources act as non-linear loads, drawing a distorted
waveform that contains harmonics. These harmonics can
cause problems ranging from telephone transmission
interference to degradation of conductors and insulating
material in motors and transformers. Therefore it is important
to gauge the total effect of these harmonics. The summation of
all harmonics in a system is known as Total Harmonic
Distortion (THD).

Harmonics have frequencies that are integral multiples of the
waveform’s fundamental frequency. For example, given a 50Hz

» Mis-operation or failure of electronic equipment.

» If there are voltage sub-harmonics in the range of 1-30Hz,
the effectonlightingis called flicker. Thisisespecially
true at 8.8Hz, where the human eye is most sensitive, and
just 0.5% variationinthe voltageis noticeable with some
types of lighting.

fundamental waveform, the 2nd, 3rd, 4th and 5th harmonic
components will be at 100Hz, 150Hz, 200Hz and 250Hz
respectively. Thus, harmonic distortion is the degree to which a
waveform deviates from its pure sinusoidal values as a result of
the summation of all these harmonic elements.

The ideal sine wave has zero harmonic components. In that
case, there is nothing to distort this perfect wave. Total
Harmonic Distortion or THD, is the summation of all harmonic
components of the current waveform compared against the
fundamental component of the current wave:

THD =

VE+E+E++12)

X 100| %

I

The formula above shows the calculation for THD on a current signal. The end result is a percentage comparing the harmonic
components to the fundamental component of a signal. The higher the percentage, the more distortion that is present on the

mains signal.
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THD Profiling

r—r 1 1 T 1T 1T 1
23:59 07:59 15:59 23:29

S)\ o) Time

Crest Factor (CF)

» The Crest Factor of a power source is defined as: |,c, / lrys

Crest Factoris animportant parameter to understand when trying to take accurate measurements of low frequency signals.

CF for sine wave = 1.414

However, the Crest Factor for a non-sinusoidal current waveform can differ dramatically for loads that are not power factor
corrected, such as a switching power supply or lamp ballast, which gives a current waveform that is short in duration but high in
amplitude. CF specified in various communication devices QPSK, QAM, WCDMA should be maintained in the system for reliable
communication.

Form Factor (FF)

» The Form Factor of a power source is defined as: Iy / 1,4

FF for pure sine wave = 1.11

FF remains independent of the amplitude of the waveform and will remain same for a particular waveform.

Peak Factor (PF)

» The Peak Factor of a power source is defined as: I ., / 1,4

All the above power quality indicators are inbuilt in MTX 4.5 Series.
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Architecture

Release System Architecture with Supplementary Modules

Relay Module

s ort DIGITAL VO

Digital I/0 Module

ZSI| Module

4

EL Module

REF Module

TCS Module

{q TEMPERATURE

TM Module
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Matrix Modules

Matrix Protection Releases Supplementary Modules

UW MTX 3.5 Series & 4.5 Series releases are backed up by different supplementary modules to enhance the functionality of the
Protection & Control Unit to provide customer more advanced & complete system protection

Dip switches for
Node Address

O/P LEDS

Test LED
8« | PowerONLED

Test Button for < Communication LED

Module Testing

Relay O/Ps
(Change-over)

Maintenance LED
(Only Factory Testing)

Relay O/Ps (NO Contacts)

Port for RJ45
Cable Connection

Matrix Modules can be looped with
another module using RJ45 modular
connectors ensuring reliable and
error free communication, supporting
unique CAN bus protocol.

Self Diagnostic Test

All the modules (Except PS Module) are having self diagnostics ~ and 24V DC supply connected (which is looped with the
test button provided on the front facia. Self test of the  supplementary modules). After test RED LED indicates module
supplementary module can be performed by removing the CAN  is nothealthy and GREEN indicates module is healthy.
communication connection of the P & C unit with the PS module
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Matrix Modules

Relay Module

Relay module helps in remote annunciation, interlocking and I.  Overload vii. Phasesequence
load management of the system. Relay module consists of four ii. Shortcircuit viii. Undervoltage
configurable O/Ps (2NO & 2 Changeover) which can be iii. Instantaneous ix. Overvoltage
programmed through the release on any of the following iv. Earthfault X. Underfrequency
protection: V. Neutraloverload xi. MD (Active)

vi. Reversepower xii. Breakeroperation

Each of the above protection can be programmed for “Trip”
mode or “Alarm” mode (Breaker operation can be programmed
forbreaker ON or breaker OFF mode).

Relay module can also be used for switching off the non-critical
loads during the Overload condition so as to prevent the
complete shutdown of the system.

Four relay modules can be looped together to one release at a
time. Each relay module node address can be set using the dip
switches onthe module.

Relay output Rating contact
Relay . .
Apparent Power assigned in (4 contacts per
- module gha
P1  :OVA Matrix unit relay module)
PZ IOVA
P3 Relay 1 70-73 240V AC/24V DC, 6A
Relay 2 80-83 240V AC/24V DC, 6A
Relay 3 90-93 240V AC/24V DC, 6A
Relay 4 A0-A3 240V AC/24V DC, 6A

METERING

( sTatus

NOILJ3INNOJ H3LNI JIS
SN NOILVOINNININOD NVO
319v0 S¥ rd

11 11 1
1 1 1 1 1 1
\ A4 vv A\ A4
OP1 OP2 OP3 OP4 OP10P2 OP3 OP4 OP10P2 OP3 OP4 OP10P2 OP3 OP4
4 RELAY O/PS 4 RELAY O/PS 4 RELAY O/PS 4 RELAY O/PS
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Matrix Modules

Restricted Earth Fault (REF) Module

REF protection is usually applied for star winding of  REF protection is used to detect and to trip the breaker in the
Transformer & Generator. Special protectionclass CTsi.e.Class  selected zone only i.e. secondary winding of the
PS CTs are to be used for achieving the protection. Protection  transformer/generator.

works on differential principle.

Sec of X"/
Generator -

winding

P1

P1

N
R
N

T4 C

P1

P1

Y

T fpr2

r = ct ratio

Id = deflection current
If1 = fault current @ F1
If2 = Fault current @ F2

HTrelay

If transformer star node is further
used as a neutral in the system,
the 5th CT (T5) should be used to
avoid the nuisance tripping
during the unbalance condition.

Trip command to

P1 iysibiin 1d=0
b > VCB at Primary side
P2 v A or Generator Relay
L iiiyeio o Ir+ly+Ib+in-

H
1

4_

(Ir+ly+Ib+In-If)xr

<
Trip command
to HT Relay

If2
<+—

Case 1. EFinside therestricted zone (F1) - During EF withinthe ~ Case 2. EF outside the restricted zone (F2) - For EF outside the

zone, current flows back to Transformer star point zone, fault current flows through phase CT & neutral CT
through neutral sensing CT. The REF module will give in opposite direction preventing the nuisance tripping
trip command to the breaker depending on pickup from REF.

value.

During the unbalanced load condition the unbalanced current will
flow back through neutral. As the direction of the neutral currentis in
opposite direction as that of phases, the REF relay will not give
nuisance tripping on current unbalance.

In absence of the 5th CT, the breaker will not be able to sense the
unbalance condition flowing through the neutral and relay may give
tripcommand.
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Matrix Modules

Analog Output (AO) Module

Analog module can be seen as metering option to other panel
display meters. Four different outputs can be configured for
voltage metering or current metering with analog signal output
in range of 4-20mA to which analog ammeter and voltmeter can
be connected. 4mA corresponds to zero current and voltage
while 20mA corresponds to 1.5 times the set I-frame value of
current or 1.5 times set Vn value in Matrix release. AO module
communicates on CAN bus protocol with the Matrix Protection
and control Unit.

w aw e e ANALOGI/O

METERING

TR

o
>
z
o 3
o - 5 ? L. %0
Z A

<« o S0
= EN A
s13 N Sttive No19076 {1
dEE o — s
> FE B ,.. _._ o) —?““ B C
dlm ) . s
o
p
os)
c
1z

AO1 AO2 AO3 AO4
4 ANALOG 0/PS

NOILO3INNOJ ¥3LNI JIS
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Matrix Modules

Temperature (TM) Module

Overheating of the Bus-bar can reduce the life of the insulation
sleeves, Bus-bar / cables & even Breakers. Periodic loading
conditions can cause the metal to heat and cool continuously
resulting in the deterioration of the Bus-bar material and
loosening of the joints. This becomes even more critical in case
of Bus-bars consist of metals of different heat coefficient.

Causes of overheating
Temperature protection range is 85-115°C
> Communicates with MTX Release on CAN bus
(Controlled Area Network)
> 24V dc Spike free power supply is required for its functioning
> The TMis given as a supplementary module and works with
Matrix Releases UW-MTX3.5 and above
> Factory fitted option

» Any of the following reasons can lead to heat generation at
the breaker terminal
» Improper termination
» Improper Bus-bar design
»Loosen Joints
» De-rating not considered while selection of breaker

» Eddy currents Provision for self-diagnostic test
Specifications
> Pick up (Tp) - 85°C to 115°C > The TM monitors the temperature at the breaker terminals
» Prealarm-0.5Tpt00.95Tpinthe steps of 0.05Tp continuously and provides protection by tripping the
» Delay - 0 Min to 15 Mins in Steps of 1 Min (It delays the breaker and/or by giving an alarm

tripping of the breaker by the set delay time.)

. . Located inside the breaker, it senses real time temperature
> Input supply-24V DC (Directly at Module Terminals) ’ P

through thermistors placed onthe breaker terminals and

»  Temperature Module senses the real time temperature at provides information on the Release display

the Cradle terminals and displays on the Matrix release
screen.

> TM module can be used to give alarm on the release or to
trip the breaker with the temperature pickup range from
85°C to 115°C, which can be configured through Matrix
release.

T1-T4
connection to
breaker terminals

»
»

»

»

»

»

»

‘ »

AS+  : Auxiliary 24V DC
AS- : Ground

CAN- H : CAN-High

CAN- L : CAN-Low

NOILOINNOD ¥3LNI JIS
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Matrix Modules

Connection of Temperature Module

OMEGA ACB Terminals Power Supply Module MTX 3.5 Series & Above

Thermistors connected to the

E E E E E E Z"‘ E Breaker terminals
' ﬂ” .
g
| ISy
i . L = -
[+] ¢ l| ) 'ﬂ. ol | 1516
ol | lo]e
- |.- _'IL_‘I- L] Ll 'I_= !
£ -] | - 2
—
. ' sic
Interconnections
T1 - T4 connection to
Breaker Terminals
Temperature Module
Conceptual Diagram of Temperature Module Connection
Note : As TM is a factory fitted option, the connections are range from 85°C to 115°C (configured through MTX
internal to the breaker and depiction here s purely for Release).
Understanding purpose > Ittakestemperature inputs through thermistors from all
»  TheTemperature atthe terminals can be seenonthe the four terminals (NRYB) of air circuit breaker.
display of Matrix Release. > The connections of the TM (AS+, AS-, CAN-H, CAN-L) is
> Theprovisionis madeto trip the Breaker and/or give an brought to SIC from where itis connected to PS Module
alarm when the temperature at Breaker terminals goes & Release.

beyond the specified limit which is settable pick-up
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Matrix Modules

Earth Leakage (EL) Module

> In industrial installations, the current leakage to earth can
happen because of the following main reasons:
» Current leakage through phase to earth insulations
» Leakage of current through phase to earth leakage
capacitance

COMM  ALARM

MNT PWR

Lot

DELAY MODE FREQ

Some more features of EL module

"NO" contact for external indications (24V DC/240V AC, 6A)
Standalone module

Dip switches for configuring pickup and delay settings
Self-diagnostic check formodule healthiness.

N

Power Supply (PS) Module

PS module is used to power ON other supplementary modules
of OMEGA Matrix release family as well as to communicate on
the CAN bus through RJ45 shielded cable.

Specifications AC DC

Input 85-265V 125-300V
output 1 - 200mA @ 24V DC
Output 2 - 650mA @ 24V DC

Note: For VA burden details of modules & optimal usage of PS modules
refer Matrix User's manual

* Forusing Output 1, Output 2 should be loaded first

Due to the high insulation resistance the leakage current
magnitude remains low in terms of milliamps or micro amps.
Assuming that the phase-to-earth insulation resistance in an LV
network is just 1 Mega-ohm(*), then the leakage current to earth
will be (240V/1 Mega-ohm) 240 microamperes. But, generally
the phase-to-earth insulation resistance would be much higher
than just TMega-ohm, normally a few tens or even hundreds of
Mega-ohms. Thus, the leakage current to earth will be a further
fraction of the micro-ampere or even nano-amperes. As human
body’s sensible current is more than 1 milli-ampere, this
remains un-sensed by a human being comingin contact with the
earthed frame of an LV electrical installation.

Any leakage current above 300mA can result into fire in electric
installations. In Industrial areas especially in mining application
the earth leakage protection becomes critical for the fire safety.
OMEGA Matrix Earth Leakage module has Earth leakage current
monitoring range of 300mA to 30A. The EL module
communicates on CAN bus with the Matrix releases which can
be setin Alarm, Trip or “Both"mode.

* As per Indian Electricity rule, 1956, Rule No. 48(ii) For Medium &
Low Voltage Installations, Voltage at a pressure of 500 V applied
between each live conductor and earth for a period of one minute,
the insulation resistance of medium and low voltage installations
shall be atleast 1 Mega ohm.

+24VDC  GND CANH CANL +24VDC GND

ouTPUT 1 INPUT ouTPUT2

85V-266V AC/

24VDC, 0.65A
120V-375V DC [TRIP UNIT+MODULES]

24v0C, 024
[TRIP UNIT only]

"o PS
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Matrix Modules

Digital Input Output (DIO) Module

Matrix DIO module is provided with 4 digital inputs and 4 digital
outputs for the implementation of various Boolean logic
equationsinto the system.

>

Some features of DIO module
» Upto4DIO modules canbeloopedtogetherto one
MATRIX release
» Dip switches onthe Module facia for setting the node
address
» T6differentlogic equations canbe assigned
» Self-diagnostic test provision

Contact Ratings

Input contacts 24V DC or 240V AC

Output Contacts | 24V DC or 240V AC, 6A (resistive load)

Trip Circuit Supervision (TCS) Module

TCS module of Matrix Releases continuously monitors the
healthiness of the shunt trip coil irrespective of the breaker
operational position. Protection can be set in both, trip or alarm
modeintherelease unit.

>

Detects circuit breakage, contact degenerationin
connections, resistance increase in wires, contacts and
coils of the supervised shuntrelease

Completerange of rated voltage (24-415V) either AC or DC
Stand alone module

Self-diagnostic test provision

STATUS

ora

°"* DIGITAL I/0
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Matrix Modules

Smart Configurator

UW-MTX3.5 & above has an optional Smart Configurator  The following operations can be performed on the Smart Card:
Module which is used for easy parameterisation of the release. Write File: Copy files from the release to the card

Inlarge electrical installations, where many ACBs are in use; one Read File: Copy files from the card to therelease

can copy the release protection parameters setting on smart Delete File: Delete selected file fromthe card

card and then copy the parameters on various releases. Smart Format Card: Delete all the files from the card and format it
Configurator Module in MTX releases with its ease of use can

reduce the gestation period of electrical installation. Smart

Configurator works on the principle of RF interface at 106kbps

speed between the module and the Smart Card.

vov v v

PS MODULE

[T

eM-G C-G D+ D- V1 V2 V3 VO AS+ AS- gSICTermination

INSERT CARD HERE
(Card goes inside the module partially. Check the
COMMLEDto see

conricuraTor  Whetherthe cardis detected.)
SELF-TEST SWITCH
For factory useonly.

»STATUS LED

Blinks AMBER for 5s when Module is connected
indicating self-test.

Blinks GREEN continuously to indicate healthy POWER
ON.

Glows RED if unhealthy / self-test fails.

»COMMUNICATION LED

Glows RED when not in network.
Blinks RED during communication datatransfer.
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Communication Modules

Modbus Module is used for the Configuration, Monitoring and Control of Matrix releases and its supplementary modules.
It offers Client/Server communicationin RTUMode/TCP/IP Mode (ETHERNET).

Configuration function

» Unit Settings

» System Settings

» Protection Settings Group 1
» Protection Settings Group 2
> Module Settings

Control function

> Commands for Set group Change, Restore Factory
Defaults, Clear Maximum Demand

> Maximum Current value, Maximum Voltage Value and
Energy, Open and Close Circuit

» Breaker,Maintenance Acknowledgementand Earth

Fault (EF) test e

SHIELD

U

Monitoring function

» Metering Data - Voltage, Current, Power, Energy, Power
Factor, Online Module Status

» Status Data Alarm & Trip Status, Digital Input Output
Module & Relay Module Status

> Record Data Trip Records, Event Records, Maintenance
Records

PS MODULE

I 7

- V1 V2 V3 VO AS+ AS- gSICTermination

- - -~ Pre-wired Connections inside breaker

— = — Shielded Co-axial 2 core Cable

MODBUS

SELF-TEST SWITCH
For factory use only

STATUS LED

Blinks AMBER for 5s when Module is connected indicating self-test.
Blinks GREEN continuously to indicate healthy POWER ON.

Glows RED if unhealthy / self-test fails.

»COMMUNICATION LED
Blinks RED during communication data transfer
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Communication Modules

Profibus Module supports PROFIBUS DP VO slave protocol. = communicates on baud-rates 9.6Kbps, 19.2Kbps, 45.45Kbps,
This module communicates with PROFIBUS Class 1 and / or ~ 93.75Kbps, 187.5Kbps, 500Kbps, 1.5Mbps, 3Mbps, 6Mbps,
Class 2 Master. GSD file should be used/loaded in PROFIBUS  12Mbps. It automatically detects the baud-rate selected by
master for understanding the device functions. Network  PROFIBUS master for communication. PROFIBUS module is
termination switch is provided at the rear end of the module.  used to monitor and configure critical status parameters of
Thus this module can be used as end node in the network. It ~ Matrix Release like Pick-up, Alarm and Trip status.

DATA+ PROFIBUS CABLE
I ............... _o
;! DATA-
P!
SHIELD | I
| | 1
I C PS MODULE
- L P 1
] o ~—
?M—G C-G D+ D- V1 V2 V3 VO AS+ AS gSICTermination PROFIBUS MASTER or PLC

- --- Pre-wired Connections inside breaker

— - — Shielded Co-axial 2 core Cable

PROFIBUS

SELF-TEST SWITCH
For factory use only

v

STATUS LED

Blinks AMBER for 5s when Module is connected indicating
self-test.

Blinks GREEN continuously to indicate healthy POWER ON.
Glows RED if unhealthy / self-test fails.

COMMUNICATION LED
Blinks RED during communication data transfer

v
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Communication Modules

Zigbee

Ourinnovative Matrix releases are designed to let consultants &  UW-MTX3.5 & above provides Wireless Communication using

system designers help their customers & end-users- gain  ZigBee protocol formulated under IEEE 802.15.4 Standard for

greater control of, and improve their everyday business &  Wireless Personal Area Network (WPANSs). Zigbee operates in

industrial processes by means of "ZigBee wireless ISMradiobandsof2.4GHz.

communication" capability. The Communication range is 200m Line Of Sight (LOS) with
over the air data rates upto 250 Kbps. Zigbee module is used for
Monitoring parameters of Matrix releases and its
supplementary modules.

Monitoring Function

» Metering Data- Voltage, Current, Power, Energy, Power
Factor, Online Module Status

» Status Data-Alarm & Trip Status, Digital Input Output
Module & Relay Module Status

» Record Data- Trip Records, Event Records,

Maintenance Records ZIGBEE
CO-ORDINATOR

POWER  USB CABLE
‘ (OPTIONAL)
NETWORK

LED

PS MODULE

f 1

eM-G C-G D+ D- V1 V2 V3 VO AS+ AS- gSICTermination

ZIGBEE

SELF-TEST SWITCH
For factory use only

nnnnnnn

STATUS LED

Blinks AMBER for 5s when Module is connected indicating
self-test.

Blinks GREEN continuously to indicate healthy POWER ON.
Glows RED if unhealthy / self-test fails.

COMMUNICATION LED
Blinks RED during communication data transfer

v

Note:

> Itis necessaryto first switch on the con figurator module and form a network. Co-ordinator Module can be directly plugged in to the PC USB
portor USB cable can be used.

> Power LED on Co-ordinator Module will glow GREEN when connected to the port. Network LED on Co-ordinator module will glow GREEN
whenitforms a network.

> Zigbee Module should be now inserted in the Matrix P&C unit.
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Communication Modules

ETHERNET Communication with OMEGA Range

Communication Offers of OMEGA ACB:- Here is a list of 1. Modbus TCP/IP (on ETHERNET Physical layer)
various Communication Options available with OMEGA range 2. Modbus RS-485

of ACBs (Figure-1). Directly compatible with OMEGA ACBs are 3. Profibus

three widely used communication protocols,

MTX3.5T

o
#

MODBUS
TCP/IP MODBUS TCP/IP f MTX3.5ET

0y
S

MTX4.5T

‘ ;

OMEGA MTX3.5+RS485

'," module
ACB MODBUS R5485 348
3 4
\ .

B MTX3.5EC

MODBUS 5
PROFIBUS RS4S5
MTX3.5+Profibus
'\ L module
PROFIBUS 48
e MTX3.5 +
Figure-1 B PM+Profibus
module

Figure-2

For OMEGA MTX releases, various communication options are ~ OMEGA MTX releases with ETHERNET communication is factory

available. (Figure-2) Notably, MODBUS TCP/IP (ETHERNET) is a fitted option with MTX3.5T, MTX3.5ET* and MTX4.5T" releases of

factory-fitted solution, with a separate catalogue number. OMEGA ACB. It comprises of Release and ETHERNET module; it is
the communication interface that allows the OMEGA Release to be
directly connected tothe ETHERNET network.

*These Releases are available on request.
For further details please contact nearest sales office
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Fault Trip Diagnostic

Trip Oscillograph

MTX 4.5 Series gives user the unique advantage of analyzing  Some of the unique points of the MTX4.5 Trip Oscillograph are:
the post fault waveforms of the system. After the fault, the > 300ms record with 10 cycles before and 5 cycles after the
system waveform gets captured in the release with the trip trip/pickup of fault

timing and the waveform deformation of voltage and currentof = ;¢ cycle record useful to monitor and analyze the current
the individual phases. The data remain stored in the memory of
the release so as to empower the user to check the speed and
the correctness of the protection system, as well for further
power system analysis.

and voltage disturbances

> 4xzoom

“‘ Time (ms)
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Matrix Protection
Release Navigation

Navigation Overview for UW-
MTX 3.5/3.5EC/3.5H

Config. Mode View Mode Trip Record Current ACB status
Event Record Voltage FSD status
(Password|protected) Maintenance Frequency Digital 1/0 1
Power Factor Digital I/0 2
MTX Unit Power Digital 1/0 3
Configurator Energy Digital 1/0 4
Modbus Max Demand Relay 1
Temperature Relay 2
Relay 3
Relay 4

System Settings

| Current |
I - 800A
12 - 800A
13 : 800A

View Records

Protection

Current Unbal

Current Protection

Metering

Frequency Date & time Set Group 1 Digital I/0s Maint OP
I-frame Communication Set Group 2 Relay Clear MD
In Event Recorder Temperature Change Set Group
Ue voltage Sign Convention Modbus Factory Setting
Maint Period Max Demand Configurator Clear Max. |
Maintenance Setting P/W Analog O/P Clear Max. V
Incoming Commands P/W ZSI Clear Energies
Poles Contrast TCS
Ph seq Auto Set GRP Earth Leakage

Maintenance Z1G-Bee

Day light Saving Profibus

~— Restricted EF
v

Voltage Protection

Module Settings

Frequency Protection

Active Modules

Restore Settings YEem 2 Default Settings

(Password protected)

Power Protection Other Protection

I

Overload Under Voltage Under Freq Rev Power MD Active

Short circuit Over Voltage Over Freq Leading PF MD Reactive
Directional SC Voltage Unbal Lagging PF MD Apparent
Instantaneous Residual Volt Phase Sequence
Earth Fault Bkr failure

Ntrl Overload
Restricted EF
Earth Leakage
Under Current
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SmartComm EMS is a simple yet robust solution for organizations seeking to optimize energy consumption
and operational efficiency, all within a user-friendly environment. The on-premise implementation gives you
direct control and oversight of energy-related data, allowing for real-time monitoring, analysis, and
decision-making through an intuitive and easy-to-use interface. With cutting edge features, SmartComm
EMS empowers you to proactively manage energy usage, identify savings opportunities, and ensure
compliance with sustainability goals and regulations.

Pre-configured with Lauritz Knudsen
Digital Meters

Integrated Circuit
Breaker control

Intelligent Notifications
through Email/SMS

Multiple Standard
report templates

Prepaid Metering
Solution

Node based

Licensing Web Client

Customer Interaction Center (CIC)
Phone no: 022 6932 7800
Web: www.LK-EA.com | e-mail: CIC@LK-EA.com




SmartComm
Integrated Solutions

> SmartComm is a state-of-the-art SCADA-based unified
software platform for device communication, integration,
data acquisition, data management, monitoring & control
and preemptive and predictive data analysis.

> OMEGA ACBs can be integrated with SmartComm.

> SmartComm supports a wide range of devices and
protocols. It can expand its functionality to address the
growing requirements of the installation

OMEGA ACBs - Integration with SmartComm
brings a host of benefits

jonuon
Bunioyuoy

> OMEGA ACBs integrated with SmartComm enable users to » Undertake time-based harmonic monitoring and analysis

perform various configuration, monitoring and for the complete plant.
mea:syrement tasks remotfely o L and > Implementing dual set group for intelligent selection of
> Real-time communication for monitoring, control an protection settings based on Real Time Clock.

diagnostics. The system also provides facility of alarms,
event alerts and acknowledgements
> Enables user to get immediate reports and swiftly initiate
corrective action, if required » View instantaneous parameters like voltage, current,
power factor etc. at a single location.

+ Plan and schedule maintenance to reduce energy and
operation cost.

> Remotely control and monitor the circuit breaker from
centralized location. > SmartComm can be configured to e-mail reports and SMS

» Get 'trip info' details such as cause of tripping, date and critical alerts.

time stamping of tripping and fault event history. > Communication through multiple protocols and drivers

> Monitor ACB terminal temperature along with real-time like Modbus TCP/IP, Modbus RTU, BACnet.

trending and Over-temperature annunciation.
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OMEGA ACB with
SmartComm

OMEGA ACB communication with SmartComm PMS

OMEGA ACB communicates the data to centralized Software > Alarm Notifications: Instantalerts for fault conditions,
like SmartComm PMS and enables the User to digitally operate allowing rapid responseto potential issues.

the ACB, empowering the user to make data-based decisions
holistically along with other communication-capable products'
data on Software. OMEGA ACB communicates with
SmartComm PMS to provide valuable capabilities such as:

> Energy Management: Integration with Power Management
Software enables better energy usage monitoring and
optimization.

» Historical Data: Recording and analysis of historical ACB
datafortrend identification and performance optimization,
monitoring of ACB’s previous Trip Records, Event Records,
and Maintenance Records.

> Remote Monitoring and Control: Real-time status
(On/Off/Trip), breaker position (Service/Test/Isolated),
protection settings and last trip cause & time monitoring of
ACBs, and digital command to ACBs enabling faster ] o ]
operation & improving Power reliability. By leveraging ACB communication with SmartComm PMS,
facilities can enhance operational efficiency, improve safety,
and optimize energy usage

~

Data Analytics: Collection of operational data like V, |, pf, f,
kW, kWh, THD, etc from ACBs for performance analysis and
energy management.

ACB status & control through SLD in
SmartComm PMS

1
|

delidid
Mu
HHHK

I
|
|

il
HiiE

Dedicated Dashboard for ACB in
SmartComm PMS

Lauritz Knudsen @7




Technical Application Benefits

800V & 1000V AC Rated Voltage Applications

Specially designed OMEGA ACB range offers a solution for This range of ACBs maintain the same dimension and
electrical applications with system voltages of 800Vac &1000Vac accessories asthe standard 690V a.c. range.

! Iilil
HAHHHA!

Key Feature

> Range: 400-5000A*, 800Vac & 1000Vac, 3P/4P

» Variants: Manually & Electrically operated, Fixed & Draw
Out

» High short-time Fault withstanding capacity, upto Icu =
Ics = Icw (1 sec) = 50kA

> Conforms to IS 60947-2, IEC 60947-2 and EN 60947-2
> RoHS complaint

> Modular & snap-fit accessories such as UVR, SR & CR
modules, redefi ne the modularity on a time scale of 5 mins.

» Unique breaker front-facia architecture display the
electrical accessories mounted on the ACB

» Ease of on-site convertibility from Manual to Electrical &
Fixed to Draw-out version

» Best in class (40mm) Termination overlap with Bus bars.

MTX 1.0

LISk

MTX 1.0G

LEsINEG

MTX 1.5G
Microprocessor

H I [T [ * Display + Current Metering

+ fault history

MTX 3.5+
communication module

B I [ [ * Display + Current Metering

+ Inbuilt Communication

Note:

For 6300A 800V AC Frame - 3 ACB, please contact our nearest branch office.

*Available up to 4000A for 1000Vac
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Technical
Application Benefits

Circuit Breaker 800V AC & 1000V AC

Frame 1 2 3

Rated Uninterrupted Current (In) (A) at 50°C 400-2000 400-4000 400-5000
Version NO8 D10 NO8 N10 NO08 S08
Rated Operational Voltage at 50/60 Hz. Ue 800V AC 1000V AC 800V AC 1000V AC 800V AC
Rated Insulation Voltage at 50/60 Hz. Ui 1250V AC

Rated Impulse withstand Voltage Uimp 12kV (Main Circuit) & 4kV (Auxiliary Circuit)

Suitability for Isolation Yes

Degree of Protection on Breaker front IP53 Standard, IP54 Optional

Degree of Impact Protection on Breaker front IK08 Standard, IK10 Optional

Pollution Degree Suitability 4

Utilization Category B

Compliance IS/ IEC 60947 (Part-2), EN 60947-2, IEC 60947-2

Storage Temperature Range -40°C to 85°C

(As per IEC 60068-2-1/2)

Rated Ultimate S.C. 1o (kA) 800V AC 50 - 50 50 50 65
Breaking Capacity 1000V AC _ 36 50 50 B :
Rated Service S.C. les (kA) 800V AC 100% lcu

Breaking Capacity 1000V AC - 100% Icu - -
Rated Short-time 1sec 50 36 50 50 50 65
withstand Capacity | ' ) 3sec 36 36 50 50 50 65
Rated S.C. Making om () 800V AC 105 105 105 143
Capacity 1000V AC - 75.6 - 105 - -
Break Time (ms) 25

Closing Time (ms) 60

Mechanical Life® With maintenance 25000 20000 15000
Electrical Life"” Without maintenance®” 1000 1000 500 1000

(1) Value corresponds operating cycle
(2) with Maintenance, Electrical Life is same as Mechanical Life
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To achieve ENERGY REDUCING MAINTENANCE SWITCHING
(ERMS)-Alternate Maintenance Switch (AMS) feature
implemented in MTX3.5 trip unit provides facility to the user to
set the Circuit breaker operating limits to different level during
maintenance and then bring it to the normal setting once the
maintenance activity is completed.

In the MTX trip units, various protection parameters are stored
as a set of group. These trip units have two such set groups to
hold setting parameters such as set group 1 and set group 2,
which areindependent of each other. Ata time one set group will
be active and corresponding protection would be provided. to

Reference Diagram

24vDC
240V AC

Digital I/0 Module

o3 or4 DIGITAL I/O

Energy Reducing Maintenance Switching (ERMS)

use AMS functionality user has to configure protection
parameters in one group according to normal load and another
group protection parameters should be as per the protection
level required at a time of maintenance or critical task
execution. By default Set Group 1 will be active. And at a time of
maintenance by pressing maintenance switch, Set Group 2 can
be activated.

To activate the AMS functionality, connections have to be made
as per following wiring diagram.

PS Module I_

pam— L —

Maintenance
Switch
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Zone Selective Interlocking (ZSI)

Using the Zone Selective Interlocking (ZSl) feature of the
Matrix releases, intelligence can be imparted into the electrical
system for the quick trip and isolation of the fault element of the

system. 76| Sout| |Gout ACB 1
For ZSI feature, P&C units are hardwired as shown and they MODULE 1 S. C. Time
communicate with each other through restraining signals. In Sin | | Gin Delay 400 ms

ZS| active mode, time delays in short circuit and earth fault are T T
set progressively higher towards the mainincomer ACB. : :
In the given diagram, ACB 1 has the highest delay of 400ms for : :
short circuit. ACB 2 and ACB 3 are having delays 200ms, 100ms : : ®
b 5
! !
| |

respectively. For fault at Y, ACB3 will send restraining signal to
ACBs 1 & 2 and hence pre-set delays are honored. ACB 3 will trip
in 100ms and the fault will be cleared.

ACB 2, ACB 3 will remain closed, for faults at immediate Sout| |Gout —_ ACB 2
locations like X, there will be no restraining signal from feeder A . , S.C. Time
breakers ACB 2, ACB 3 and hence ACB 1 will Issue Trip MODULE 2 S . Delav 200

. . . in | | Gin elay ms
command immediately instead of Pre-set 400ms delay.

MTX Releases of OMEGA provides two type of options for
achieving Zone Selective Interlocking (ZSI)-

soutl oot ACB 3
sl i | S. C. Time
MODULE 3 Delay 100 ms

Sin Gin

®

ZSI| through MTX1Gi & MTX1.5Gi

MTX1Gi & MTX1.5Gi are having inbuilt ZSI. Wiring for ZSItobe  anadditional 24V DC Supply needs to be connected to the SIC at
done directly through SICs of ZSI (available at SIC Block-6 &  AS+/AS-of SIC Block 6.

marked inyellow color).When MTX1Gi/1.5Gi Releasesareused ~ ZS| Wiring Cable Specification and compatibility with other
in Downstream with an External Matrix ZSI module in Upstream,  Realeases & ZSI Moduleis mentionedin below Tables.

ZSI Cable Specification

Description PVC sheathed shielded twisted pair wire
Size 7/0.2 tinned copper

Shield Braided tinned copper ID: 4.6 max
Impedance Approx. 76 Ohm/km at 200 MHZ

No. of Twists Approx. 11 twists / ft.
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ZSI through External Module with MTX3.5 & above

ZSI| Module for Releases MTX3.5 & above is available as an ZSI Compatibility Chart
accessory.
y Releases in Upstream

This module provides optional upgrade to Zone Selective
Interlocking (ZSI) MTX Releases MTX1Gi | MTX1.561 | MTX35 & above

9 with ZSI Module
ZSl feature provides: MTX1Gi v v *

Discrimination for Short-Circuit & Earth Fault protection -
MTX1.5Gi v v *

CAN Bus protocol forcommunicationin ZSI Module
Support 20 downstream & 3 upstream OMEGA ACB
Provision for self-diagnostics Test

Releases in
Downstream

MTX3.5 & above

with ZSI Module v v v

>
>
>
>

Note: Input supply 24V DC, need to be applied directly on Terminals of

ZSIModule v Compatible

* Compatible-Additional External 24V DC Supply to be
provided at AS+/AS- of SIC Block-6

oS
o=

NI +(“0
(2]
<=

—
S

N

Q
)

— -

— N ’
+ : ] = AN 0 o
Falgo ho|o>o> <>

ZSI Contacts on SIC Block-6 (Marked in Yellow)
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Double Short Circuit Protection

What is Double Short Circuit Protection?

Double Short Circuit Protection feature in Air Circuit Breakers
provide the ability to set two levels of short circuit settings with
adjustable time delays. This enables us to provide two values at
which the circuit breaker is tripped at short circuit (under short
time protection). The higher value of current usually
corresponds to a much lower delay setting (hence lower
tripping time), thus enabling a lower let through energy.

lllustrative Case

Consider a circuit operating under normal condition with loads
connected.

We have set the SC settings as follows: the pickup current for
shorttime protection is 4 times the rated current. (Is=4xIn) and
the delay time (ts) as 400msec.

Suppose a short circuit happens at a point A and let the
magnitude of the Short Circuit Current be 8 times the rated
current.

Now since the fault current (8 times the rated current) is greater
than the pickup current (4 times the rated current), the breaker
upstream of the fault will sense it and trip after its preset time
delay (ie. 400msec).

As discussed earlier, the time for which the system remains
under faultis very critical since the let through energy, the stress
on the system, and to some extent even the overall system
stability depends onit.

One of the prime considerations while designing electrical
circuits and selecting protection devices is the let-through
energy. The let-through energy is the energy passing through the
Circuit Breaker when itis under short circuit. This energy causes
a huge stress on the downstream devices and hence we, as
electrical engineers, try to always minimize the let through
energy as much as possible. These stresses reduce the life of
the system components and also threatens the safety of the
overall system

o
I
o

AR

[S>or]
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Without Double Short Circuit Protection

In the absence of Double Short Circuit Protection feature, the
. R R Fault e e e o o o o v v Fault
fault current that is 8 times the rated current will be seen by the S—— current of
CBimmediately upstream to the fault with short time protection level 8In
setting of 4 times the rated current. It will now wait through its
delay of 400ms and then trip. Let the rated current be 1000A,
then the let through energy flowing into the system during this Fault —8In
faultis equalto s/c1 )
8kA x 8kA x 400 msec = 25.6 kA’ sec. Setting Pickup =
4In with
400ms
delay
ACB will trip on S/C after delay
\ of 400ms as per S/C setting

Fault current 8In

With Double Short Circuit Protection

Circuit Breakers with Double Short Circuit Protection Feature

can be set up with two group of short circuit parameters (pick up T —— Fault current of
current and time delay). prent ’:“k
ickup =
In presence of a CB with this feature, the Pickup (Lo) can be set :{;ﬂzn 7In with
to 4 xInwith a delay of 400msec and Pickup (Hi) can be set at 7 x ¢ - Tt =z .11:::35
In with a delay of 100msec. '
So, when the fault current of 8 times the rated current will be Ko Pickup - 4in
seen by the CB immediately upstream to the fault, the Higher / ‘:::400'"5
pickup (Hi) will be activated and the corresponding delay before Y
tripping will only be 100msec. ACB will trip on S/C after delay
f 100] S/C-2 i
This way, for In=1000A, the let through energy will be equal to bl e Gl
8kA x 8kA x 100msec = 6.4 kA? sec, which is significantly lower \

as compared to CBs without this feature (25.6 kA’ sec).
Fault current 8In

Feature Conventional Short Circuit Double Selective—Short Circuit Protection
. S/C1:4xIn @ 400msec

B 4xin @400msec S/C2:7xIn @ 100msec

Fault Magnitude 8xIn 8xIn

Let-through energy

2 _ 2 2 _ 2
(forIn= 1000A) (8x1000)* x 400 = 25.6 kA’ sec (8x1000)° x 100=6.4 kA’sec
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Application wise
Applications include a wide variety of switchgear industry
wherein short circuit protectionis required.

Lauritz Knudsen's OMEGA range of ACBs starting from the MTX
3.5 Series & above, all Releases are equipped with Dual Short
Circuit Protection wherein separate Short Circuit settings and
time delays can be configured.

Feature UW-MTX3.5 Series | UW-MTX4.5 Series
Protection: Enable/Disable v v
Double S/C ON/OFF v v
12T ON/OFF v v

Pick-up Lo, Is = In x....

0.6 to 12 In in steps of 0.05

Pick-up Hi, Is = In x....

0.6 to 12 In in steps of 0.05

Delay Hi (ts)

20-100-200-300-400 ms

Delay Lo (ts)

20-100-200-300-400 ms

Pre-alarm

0.51t00.95in steps of 0.05x Is

Cold-Pickup ON/OFF

v

v

Cold Delay

100ms to 10s in steps of 100ms
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Directional Short Circuit Protection

What is Directional Short Circuit Protection?

The ability of circuit breakers to operate only if the short circuit
current is in a particular direction and refuse to operate when
current is in the other direction is called directional short circuit
protection.

A directional relay/protection release will operate only if the
short circuit current is in a particular direction and is above a
certainthreshold value, called the pickup current.

lllustrative Case

Consider a parallel feeder system as shown in Figure 1A having
two generators and one load. The system is in synchronism and
running at the rated voltage and frequency. In the healthy
condition, the current flows as indicated by the blue lines. Now
suppose if a Line-Ground fault occurs at point A (Fig1B). Then,

Fig. 1A

We use directional relays/protection release where, if in the
event of a fault, there is a possibility current reverses its
direction and starts flowing in a direction opposite to its original
direction.

Whenever there is an line-ground fault on the Transmission line,
current from every possible source start feeding the fault, as it
is the path of the least impedance. It is pertinent to note that the
load, if passive, will not feed the fault, Active Loads like
Synchronous machines can act like synchronous generators.

the current from all sources start feeding the fault. Circuit
Breaker 3 senses the fault in its Zone of Protection and isolates
the faulted line from the circuit while Circuit Breaker 4 does not
trip. After isolating the faulted line, the circuit looks as follows
(Fig1C)

1 2
= = -E—E-@
G2
3 A 4
7
—ll_' é\, — =
o}
A
D
Fig. 1B
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Without Directional Short Circuit Protection

Now it would seem that opening of circuit breaker 3 would
isolate the faulty line and system would return to healthy state.
But even after that, the short circuit fault current can keep
flowing through the paths shown in Figure 1C. This means that
circuit breaker 4 would have to be opened as well. In cases like
these, directional short circuit protection comes to our rescue.

If Circuit Breaker 4 could somehow trip by sensing that the
direction of current that was previously passing through it in
healthy condition has now reversed in faulty condition, our
problem would be solved at once. That is exactly what
directional short circuit protection offers. Circuit Breakers with
directional short circuit protection sense that the direction of
current is reversed and trip if the value is above a certain
threshold (called the pickup point).

At this point, we are tempted to conclude that directional short
circuit protection is quintessential at the feeder end. But if we
take a step back, we can notice that this might not hold true
whentheloadis an activeload.

Application wise

Directional Protection equipment come at a higher cost, so
economic aspect also needs to be considered. The general
practice followed is that directional protection is required
wherever load/source current may reverse its direction in case
of a fault occurrence. In our example, (Fig 1D)directional relays
arerequired for Circuit Breaker 2 and Circuit Breaker 4.

-

olT T =0
Zv

[}-

G1 _:

Fig. 1C

LauritzKnudsen's OMEGA range of ACBs

All OMEGA ACBs with Protection Release MTX3.5 and above
are equipped with inbuilt Directional Short Circuit Protection
with Pickup Value adjustable from 0.6 times to 12 times the
rated current (adjustable in steps of 0.05). Time Delays of
20ms, 100ms, 200ms, 300ms, 400ms. A feature for Pre-trip
alarm is also offered, with an adjustable setting of 0.5 to 0.95
times the short circuit current.

As a general practice, the time delay of the directional short
circuit is kept lower than the normal short circuit protection.
This ensures that the circuit breaker in which fault is flowing in
the opposite direction trips first.

Y

G1

Fig. 1D
Parameter UW-MTX3.5 Series UW-MTX4.5 Series
Protection: Enable/Disable v 4
Direction: Top/Bottom v v
I't: ON/OFF v v

Directional Short-Circuit Pick-up(ls): In x ...

0.6 to 12 Inin step of 0.05

Delay(ts)

20-100-200-300-400 ms

Pre-alarm

0.5t00.95in step of 0.05x Is

Cold Pick-Up ON/OFF

4 4

Cold Delay

100 ms to 10s in step of 0.05 x Is
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OMEGA ACB for AC-3 Motor Application

As we know, during motor starting operation, there is a high
value of current to be drawn by the motor, known as inrush
current. The peak inrush current is almost 8-15 times the
nominal load current of the motor.

AC-3 is the utilization category that applies to motors starting
and breaking during their normal operation. ACBs that are rated
for AC-3 applications would be suitable for use in applications
where the primary load consists of an induction motor, such as
inindustrial settings or large commercial facilities.

LauritzKnudsen's OMEGA ACBs are capable of —
» Short-Circuit Protection

» Overload Protection

» Switching Operation

It is known that the peak value of the inrush is momentary, and
transients will be for a few cycles until it achieves steady state
current.

Here,

Ip = RMS value of Peak current (Inrush current)

la=RMS value of locked rotor current (Transient current)
le = RMS value of nominal current (Steady-state current)

Frame-1 (N/S/H Version)

Inrush Peak

Cu(rrent
|

— Lock Rotor Currant

R O

T

Starting current

Steady State
rent

Lauritz Knudsen's OMEGA ACB'’s different frame size and
current carrying capacity cater to AC-3 applications for a varied
range of motors.

Motor Power (kW)

Type UwWo4 UwWo6 uwos uw10 UW12 uw1e UwW20 UW25
le (A) 400 630 800 1000 1250 1600 2000 2500
380/415 <=200 200-310 310-420 420-520 520-630 630-850 850-1050 1050-1300
440 <=225 225-330 330-450 450-560 560-670 670-900 900-1120 1120-1400
690 <=350 350-530 530-700 700-900 900-1050 1050-1400 1400-1750 1750-2200

Table 1.1
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Frame - 2 (N/S/H Version)

Motor Power (kW)
Type UWo04 | UWO06 uwos UW10 UW12 UW16 Uw20 UW25 UW32 Uw40
le (A) 400 630 800 1000 1250 1600 2000 2500 3200 4000

380/415 | <=200 | 200-310 | 310-420 | 420-520 520-630 630-850 850-1050 1050-1300 | 1300-1700 | 1700-2100

440 <=225 | 225-330 | 330-450 | 450-560 560-670 670-900 900-1120 1120-1400 | 1400-1800 | 1800-2250

690 <=350 | 350-530 | 530-700 | 700-900 | 900-1050 |1050-1400 | 1400-1750 1750-2200 | 2200-2800 | 2800-3500

Table 1.2
Frame-3 (H/V Version)
Motor Power (kW)
Type | UWO04 | UWO06 uwos UW10 | UW12 | UW16 | UW20 | UW25 | UW32 | UW40 | UW50 | UW60
le (A) 400 630 800 1000 1250 | 1600 | 2000 | 2500 3200 | 4000 | 5000 | 6300

380/415 | <=200 | 200-310 310-420 420-520 520- 630- 850- 1050- 1300- 1700- 2100- 2800-
630 850 1050 1300 1700 2100 2800 3150

440 <=225 | 225-330 330-450 450-560 560- 670- 900- 1120- 1400- 1800- 2250- 3000-
670 900 1120 1400 1800 2250 3000 3400

690 <=350 | 350-530 530-700 700-900 900- 1050- 1400- 1750- 2200- 2800- 3500- 4600-
1050 1400 1750 2200 2800 3500 4600 5200

Table 1.3

Fora breaker to be used with AC-3 utilization category with frequent switching, reduces standard electrical life of a breaker.
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Temperature Rise Monitoring & Control for OMEGA ACB

The effects of overheating at breaker terminals are Thus, overheating is one of the major concerns in ACBs (or
detrimental to the circuit breaker as well as other equipments Switchgear) and is therefore needed to be controlled at every
inside the panel. cost.

> Generation of heat at Main contacts of ACB is inevitable
& depends upon the design efficiency and the quality of
materials used. Thus, as a user this is not in our hands

Some major effects are given below :
> Reduction in the life of Bus-bar/cables & even Breakers

» Insulation deterioration and eventually insulation failure to control.

> Deterioration of Busbar insulating sleeve as overheating »  Overheating at terminals is the bigger concern. It can be
results in melting of Bus bar insulating sleeves reduced by using correct termination practices &

»  Blackening or Tarnishing of silver plated copper ensuring proper ventilation inside the panel. The
components temperature rise can be kept in check by monitoring the

» Overheating can also lead to uneven expansion of the temperature at the terminals.

busbar and could result in undesirable operation » Therefore temperature at the terminals shall be monitored

continuously to check for overheating that can have

adverse impact on the system & subsequently corrective

»  Temperature rise at terminals may eventually result in measure shall be taken in order to protect the equipment &
Fire hazards the system from any damage or interruptions.

» Increased power losses and low reliability

TEMPERATURE
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Communication Offers of OMEGA ACB:- Here is a list of

various Communication Options available with OMEGA range
of ACBs (Figure-1). Directly compatible with OMEGA ACBs are
three widely used communication protocols,

MODBUS
TCP/IP
OMEGA
‘ ACB ’
MODBUS
PROFIBUS RS485

Figure-1

ETHERNET Communication with OMEGA Range: To enable
communication use the MTX Power supply module, through
which 24V DC is to be connected to the ETHERNET Module and
ACBrelease. Itis possible to use MTX Temperature module, ZSlI
module and all other add-on non-communication modules
along with ETHERNET Communication. .

OMEGA ACB with ETHERNET module can bé easily connected
to form Startopology in network.

This module allows circuit-breaker to access Release data.
Therefore, it should only be connected to networks that meet all
the security requirements and prevent access from
unauthorized addresses (e.g. a plant's control system network).
It's the panel builder's responsibility to ensure that all the
necessary security measures, such as firewalls, are in place.
The module should not be connected directly to the Internet. It's
recommended to connect them only to dedicated ETHERNET
networks using the Modbus TCP communication protocol.

ETHERNET Communication with OMEGA Range

1. Modbus TCP/IP (on ETHERNET Physical layer)
2. Modbus RS-485
3. Profibus

MTX3.5T

o
#

MODBUS TCP/IP : MTX3.5ET

0y
S

!"
MODBUS R5485 348
S

B MTX3.5EC

o
\ .
\ o
PROFIBUS :
MTX3.5 +

B PV+Profibus
module

MTX4.5T

MTX3.5+RS485
module

MTX3.5+Profibus
module

.

Figure-2

ETHERNET Communication Architecture with OMEGA ACB:
The circuit-breaker is connected to the ETHERNET network via
the RJ45 female connector of the ETHERNET Module,
according to the following diagram. Use of ETHERNET Cat6
S/FTP cablesisrecommended.

Regarding the setup of communication networks, which falls
under the customers' responsibility, it's important to follow
standard installation procedures for ETHERNET industrial
networks. This includes adhering to guidelines for maximum
cable length and cable types. Customers are responsible for
selecting and installing ETHERNET switches. The maximum
cable length for connecting the ETHERNET module to the
switchis 100 meters (using ETHERNET Cat6 S/FTP cable).
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MODBUS TCP/IP (ETHERNET) Communication Architecture with OMEGA Range

PLC/PC
Modbus Client

a1l

| L<100m

O 000

ETHERNET Switch

Ref. Diagram : ETHERNET Communication Architecture with OMEGA ACBs

Characteristics of Modbus TCP/IP (ETHERNET) Communication

Characteristics of MTX TCP/IP
Protocol Modbus TCP/IP on the communication port
Baud Rate 10-100 Mbps
Port Ethernet RJ45 female connector(W9)
Wiring Diagram - SIC connections with ETHERNET Connectivity
i r ForURM/ SRM
only one
canbe used
Closing X=111/121
Release X1=112/122
# X2 = 114/124
2 S L 6m |
» o A
E ° Electrical Aux. Aux. Aux. Aux. Under Common| [Ready|
k= [7] Charging Contact Contact Contact Contact| Voltage Fault to
8 E Device # “NC” “NC” “NC” “NC” Releaset Indication| [Close
c o 2 3 3 8l 4 im im
5 © A
o < AUX. Aux. Aux. AuXx. Shunt Electrical
3 ] Charging Contact] Contact] Contact| Contact| Rel.# Position
8 - Indication| “NO” “NO” “NO” “NO” & “NO” Indication
s | x 2m 3 3 3 3 6 8e
o | 8
«® @ -_n N A YN CY Y CNCY FY CYCY Y Y )
° e REEEREEERIEREEERERIEERIR R EIE TR TE [EE
‘_ﬂ 7] wjlof|o][c =2 =22 Ofl-][alld
] Legend
= The above diagram gives a generic configuration for control termination on the breaker. Control
g # For using electrical accessories with DC Control Supply, it is recommended to connect circuit
s D1/A1/C1 to +ve and D2/A2/C2 to -ve. cqulpment
g Ref.No.
3
2 — SIC BLOCK 5(MTX ETHERNET MODULE) SIC BLOCK 6
8 X | x [As-JAas+] X JcLJcH] x [1B-TiB+[ N1 [ N2 JAL+[ AL-]zZH[ z-L]vi [ v2 [ V3 [ VO
L om -

“X" denotes unused SIC connections
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Accessories

Accessories
, o - \
Breaker Accessories Cradle Accessories

» Auxiliary Contact Block » Electrical Position Indication (EPI)
> Shunt Release (SR) > Door-Interlock
» Closing Release (CR) > Door-Racking Interlock
> Under-Voltage Release (UVR) » Safety Locks
» Electrical Charging Device (ECD) > Racking Shutter Pad-lock
> Operation Counter » Locking in Disconnected Position
> Micro-switches for electrical indications » Locking in all Positions

» Common fault indication (CFI) » Safety Shutter

» Under-Voltage release trip indication » Arc-Shield

» Shunt release trip indication » Rating Error-Preventer

» Spring charging indication

» Ready to close indication
» Locking ‘OFF’ Button (LOB)
> Shroud for ON-OFF Button

4 A

_} Miscellaneous

Breaker Maintenance Cover
Ingress Protection Cover
Mechanical Interlock
Terminal Adaptors

Neutral Configurator
External Neutral CTs

vov v v v v
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Auxiliary Contact Under-voltage Closing Shunt
Block Release Release Release

Breaker Accessories

Common
Fault Indication

Modularity, the key design aspect of OMEGA ACBs facilitates
the quick fixing & removal of several breaker mounted
accessories such as CR, SR, UVR, Auxiliary contact blocks &
various indicating micro-switches. These accessories are  Under-voltage
located on the front top-side of breaker mechanism & have Cii'{iiﬁ;

specified positions.

L)
Under-voltage - Operation
Trip Indication Shunt Trip / Counter

Auxiliary Contact Block

Auxiliary Contact Block contains the change-over switch
contacts in combination of 4 units of TNO+1NC each.
Aucxiliary contact block reflects the breaker ON/OFF state in
control circuit.

Operational voltage (Ue) |upto24V | 110V | 220/230V | 400V Operational voltage (Ue) 24V 40V 110V 220V
In (AC-12) at 50/60 Hz 10A 10A 10A 10A In (DC-12) 10A 8A 3.5A 1A
In (AC-15) at 50/60 Hz 6A 6A 6A aA In (DC-13) 10A 4A 1.2A 0.4A

Shunt Release (SR)

Shunt Release when energized opens the breaker
instantaneously. OMEGA ACBs offer general purpose Shunt
Release which can reliably trip the Circuit Breaker through
external trip command.

Operational voltage (Ue)  (Power consumption|Operating range

110, 240, 415V AC at 50/60Hz | 200VA for 0.5 sec | 70-110% of Ue

24,30,48, 60,110,125,220,250V DC| 200W for 0.5 sec | 70-110% of Ue

Lauritz Knudsen




Accessories

Closing Release (CR)

Closing Release remotely closes the Circuit Breaker
if the spring mechanism is already charged. Closing Releases
in OMEGA Air-circuit breakers come with inbuilt Electrical anti-
pumping feature. Inbuilt electrical anti-pumping feature

Operational voltage (Ue) Power consumption|Operating range

prevents auto-reclosing of Circuit Breaker on faults. Anti- 110, 240, 415V AC at 50/60Hz | 200VA for 0.5 sec | 85-110% of Ue
pumping relay cancels the persistent closing signal after
successful completion of the closing operation. 24,30, 48, 60,110, 125,220,250V DC| 200W for 0.5 sec | 85-110% of Ue

Under-voltage Release + Time Delay Module (UVR)

The Under-voltage Release causes the Circuit Breaker to open
if the operational voltage falls to a value between 35% and
70% of its rated voltage or not applied. UV Release
mechanically locks the closing of breaker & it makes it
impossible to close the Circuit breaker, either manually or
electrically. The Circuit breaker can be closed with operation
voltage of 85-110% of its rated value. UV Release can be used
for monitoring the voltage in the primary (power
circuit) or secondary (control circuits) circuits or can be used
for electrical interlocking scheme (for DG synchronization,

paralleling of transformers etc). In order to avoid the nuisance Type Normal Voltage Short-time Power °P§fafing

tripping of the circuit breaker during short voltage dips, UV by C )

release comes with the UV-delay module. Operation of UVR UVR 110,220, 240, 415V AC | 200 VA max, 3s

can be delayed between 0 to 5 secs. in steps of 0-1-3-5 sec. (Delay Setting-0,1, 50Hz / 60Hz 85-110%
3&5sec)  |24,30,48,110,220 VDC| 200 W max, 3s

Electrical Charging Device (ECD)

Electrical Charging Device automatically charges the closing
springs of the circuit breaker operating mechanism. After
Circuit Breaker closing operation, the geared motor
immediately recharges the closing spring. Thus
instantaneous re-closing of the circuit breaker is possible
following opening operation. The closing springs can also be
charged manually (using the spring-mechanism charging Operational voltage (Ue) Power consumption | Operating range

handle) in the event of an auxiliary power supply failure or 110, 240, 415V AC at 50/60Hz 300VA for 1 sec | 85-110% of Ue
during maintenance work.

24,30,48,60,110,125,220,250VDC |  300W for 1 sec | 85-110% of Ue

Operation Counter

The Operation Counter indicates the number of operating
cycles the Circuit breaker has been subjected to and it is
visible on the Circuit breaker front-facia. It is compatible with
manual and electrical controlfunctions. Counter readings
serve as a guide for maintenance & inspection.
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Micro-Switches for Electrical Indications

Common Fault Indication (CFl): CFI provides the electrical
indication of circuit breaker tripping due to operation of
protection & control unit.

Under-Voltage Release Trip Indication: Under-voltage Release
Trip Indication micro-switch provides electrical indication of
circuit breaker tripping with the operation of under-voltage
release.

Shunt Release Trip Indication: Shunt Release Trip Indication
micro-switch provides electrical indication of circuit breaker
tripping with operation of shunt release.

Spring Charging Indication: Spring Charging Indication micro-
switch provides the electrical indication whether main
mechanism springis charged or not.

Lockable Trip Push Button (LTPB/LOB)

LOB locks the breaker in OFF position by continuously pressing
the OFF push button. Lock defeats all the positive closing
signals (mechanical or electrical) coming to the breaker and
thus prevents the nuisance closing of the breaker. Locking ‘OFF’
button (LOB) can be implemented using C-Type / R-Type of
locks. The locks are designed in such a way that the keys cannot

Shroud for ON-OFF Button

Transparent shroud blocks the access to the ON/OFF push-
buttons used to open and close the breaker. It prevents
inadvertent or unauthorized operation of the ON or OFF button.
It's possible to independently lock the ON/OFF push button with
the help of ON-OFF button shroud & mechanical lock. It can be
pad-locked with lock of 6mm diameter.

Ready-To-Close Indication (RTC): RTC takes into account all
the safety parameters that are part of the control & monitoring
system of electrical installation. OMEGA RTC allows the circuit
breakerto close only if following conditions are met:

» Main spring is charged

» Circuit Breaker is OFF

» Shunt release is de-energized

» Under-Voltage release is energized

» All Arc-chutes are properly placed

» Mechanical trip indication lever on release is reset

» Racking shutter is closed

be removed out till the breaker is locked (OFF button pressed).
Locking of the breaker in OFF position ensures safety of the
maintenance person working on downstream equipment.
Locking ‘OFF’ button (LOB) can be used to design the
interlocking schemes with other devices in the system.

1= @
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Cradle Accessories

Electrical Position Indication (EPI)

Secondary lIsolating Contact (SIC) blocks on ACB cradle
assembly facilitates the electrical indication for the exact
position of the breaker within the cradle. 3 SIC contacts
electrically indicates the Connected / Test / Disconnected
positions of breaker.

Door-interlock

Door-interlock inhibits the opening of door if ACB is in Test or
Service position. Door-interlock can be mounted on either side
of the cradle (LHS or RHS).

Door-racking interlock

Door-racking interlock prevents the racking-in operation of the
breakerif panel dooris open.

Safety Locks

Any of C-Type, R-Type locks can be used for locking the ACB in
"Any position"/"Isolated position" & locking "OFF" push button,
for interlocking with other electrical devices in the control
scheme of the system.

Racking Shutter Pad-lock

Racking Shutter Pad-lock inhibits the access to the racking
mechanism such that racking handle cannot be inserted to
rack-in/rack-out the breaker. Racking Shutter Pad-lock is an
inbuilt feature with OMEGA ACBs. It can be pad-locked with lock
hasp of 6mm diameter.
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Locking in Disconnected position

Locking in Isolated/Disconnected position inhibits the
undesirable racking-in operation of the breaker from the
isolated position. Locking in isolated position can be
implemented using C-Type, R-Type locks. Locking of the breaker
in disconnected position ensures safety of the maintenance
personworking on downstream equipment.

Locking in all positions

Locking in all positions facilitates the locking of breaker in
Connected/Test or isolated positions. Locking in all positions
can beimplemented using C-Type, R-Type locks.

Safety Shutter

The fixed part (cradle) of withdrawable Circuit Breaker contains
safety shutters for preventing inadvertent access to live
terminals of Circuit Breaker when breaker is withdrawn from the
cradle. Safety shutters can be locked in closed position using
pad-lock devices.

Arc-shield

Arc-shield helps in reducing the vertical clearance betwee’in two
ACBs in vertical tier panels from 300mm to mere 45mm". Arc-
shield facilitates in compact design of switchboards

Rating Error-Preventer

Rating Error-Preventer ensures that the breaker of proper rating
goes with the cradle of corresponding rating. It is made up of
two sub-assemblies one on the cradle and other one on the
breaker. Rating Error-Preventer offers distinct combination for a
particular breaking capacity version within a particular rating of
the breaker. Rating Error-Preventer comes as an inbuilt feature
with OMEGA ACBs.

The locks are designed in such a way that the keys cannot be
removed out till the breaker is locked, at the same time the
breaker cannot be locked in “Service/Connected” or “Test”
positions. Locking in Disconnected position can be used to
design the interlocking schemes with other devices in the
system.

iulnnluu |
,||\|| |||| !

* In case of Temperature Module mounted on the Cradle this dimension should be 70 mm.
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Miscellaneous Accessories

ACB Maintenance Cover

Using Cover, panel door can be covered during maintenance at
site to prevent the entry of dust or foreign material in the panel
enclosure and cradle. The same can be fitted on the bezel
without any tool and is common for fix and draw-out version of
OMEGAACB.

Ingress Protection Cover

A transparent safety cover mounted on the door-sealing frame
on panel door increases the Ingress Protection (IP) of the ACB
from IP53 to IP54. Safety cover can be mounted in Left hinge /
Right hinge combinations.
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Mechanical Interlock o
© oo ¢ a!

Mechanical Interlock is used for interlocking breakers as per the OE[e] Y
desired control scheme. It can interlock up to three OMEGA B !
ACBs of Fixed/Draw-out/Mixed version. The breakers can be

interlocked in Vertical or Horizontal configuration. Cable length: JQ o e &
2/3/5meter, minimum radius at cable bend: 70mm Slofo] i

Possible mounting arrangements

Type of Interlock Typical Circuit Interlocks Possible Schematic Diagram
$ (%) AB
Two Incomers A R Em
(21/C) [1]0]
o1
G
é (]i) $ AB|C
Three Incomers A A o ?g g
(31/C) oo
0o0|1
G
AB|C
Two Incomers & 000
One Standby A A o 100
(21/C+15S/B) ol1|o
110
oo 1
AB/C
oo/o
Two Incomers & oo
One BusCoupler A C gé ?
(21/C +1 B/C) B ol
110
101

O - Breaker Open | - Breaker Closed
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Dimension of Terminal Adaptors

w x Th: 100 x 32

w x Th: 150 x 20

w x Th: 100 x 32

w x Th: 150 x 20

w x Th: 150 x 20

Drawout Versions Fixed Versions
Frame | Rating Upto 690V 800/1000V Upto 690V 800/1000V
Horizontal Vertical Horizontal Vertical Horizontal Vertical Horizontal Vertical
N/S: CL609670000 | N/S: CL609670000
CL604380000 | CL604380000 | CL609630000 | CL609630000 H: CL609680000 | H: CL609680000 CL609670000 CL609670000
400A-
1000A
WXTh:65x15 | wxTh:65x15 | wxTh:65x15 [ wxTh:65x 15| wxTh:65x 15 wXxTh:65x 15 wxTh:65x 15 wxTh:65x 15
N/S: CL609670000 | N/S: CL609670000
CL609630000 | CL609630000 | CL609630000 | CL609630000 H: CL609680000 | H: CL609680000 CL609670000 CL609670000
1250A-
1600A
g WXTh:65x15 | wxTh:65x15 [ wxTh:65x15 [ wxTh:65x 15| wxTh:65x15 wXxTh:65x 15 wxTh:65x 15 wxTh:65x 15
[ N/S: CL609670000 | N/S: CL609670000
(i CL609630000 | CL609630000 CL609640000 H: CL609680000 | H: CL609680000 CL601220000
2000A ‘ Vertical Only a Vertical Only
WXTh:65x15 | wxTh:65x15 [ wxTh:65x15 [ wxTh:65x 15| wxTh:65x 15 wXxTh:65x 15 wxTh:65x15 | wxTh:100x 20
CL609640000 N/S: CL609760000
2500A | Vertical Only u NA NA Vertical Only a NA NA
w x Th: 98 x 20 w x Th: 100 x 20
Qty: 1 No. per phase (Each incoming and Outgoing)
Drawout Versions Fixed Versions
Frame | Rating Upto 690V 800/1000V Upto 690V 800/1000V
Horizontal Vertical Horizontal Vertical Horizontal Vertical Horizontal Vertical
N/S: CL601220000 | N/S: CL601220000
CL609640000 | CL609640000 | CL609640000 | CL609640000 H: CL609770000 | H: CL609770000 CL609770000 CL609770000
400A-
2000A
wXxTh:98x20 | wxTh:98 x20 [ wxTh:98x20 [ wxTh:98x20 | wxTh:100x20 | wxTh:100x20 | wx Th: 100 x20 | wx Th: 100 x 20
N/S: CL601220000 | N/S: CL601220000
CL609640000 | CL609640000 | CL609640000 | CL609640000 H: CL609770000 | H: CL609770000 CL603180000
2500A “ a Vertical Only
o~
g wXxTh:98 x20 | wxTh: 98 x20 | wx Th: 98 x 20 | wxTh: 98 x20 | wx Th: 100 x 20 | w x Th: 100 x 20 w x Th: 125 x 20
©
i CL609640000 | CL609640000 | CL60316000 | CL604190000 CL609770000 CL609770000 CL604170000
3200A “ u ‘ ‘ a Vertical Only
w X Th: 98 x20 | wx Th: 98 x 20 ({w x Th: 100 x 32({w x Th: 125x 20| wx Th: 100 x 20 | w x Th: 100 x 20 w x Th: 150 x 20
CL603160000 | CL604200000 | CL603160000 | CL604200000 N/S: CL604170000
4000A Vertical Only NA NA

Qty: 1 No. per phase (Each incoming and Outgoing)
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Drawout Versions Fixed Versions
Frame | Rating Upto 690V 800/1000V Upto 690V 800/1000V
Horizontal Vertical Horizontal Vertical Horizontal Vertical Horizontal Vertical
CL600730000 |CL601280000 | CL600730000 | CL601280000 | CL603730000 CL604180000 CL603730000 CL604180000
400A-
3200A
W x Th: 165 x 15| HxTh: 125x 15 |W x Th: 165 x 15|H x Th: 125 x 15| Wx Th: 165x20 | HxTh: 125x20 | Wx Th: 165x20 | Hx Th: 125 x 20
CL600730000 | CL601280000 | CL609660000 | CL600670000 | CL603730000 CL604180000 CL603730000 CL604180000
o ’ ' ' ! ‘ ‘ l a l a
o™
g W x Th: 165 x 15/H x Th: 125 x 15|W x Th: 165 x 20{H x Th: 125x 20| W x Th: 165x20 | Hx Th: 125x20 | Wx Th: 165x20 | Hx Th: 125 x 20
©
i CL609660000 | CL600670000 CL609650000 | CL603730000 CL603470000 CL603470000
5000A
‘ ‘ ‘ Vertical Only ‘ ‘ n n Vertical Only n n
W x Th: 165 x 20|H x Th: 125 x 20 HxTh: 150 x 20| W x Th: 165x 20 | Hx Th: 150 x 20 H x Th: 150 x 20
CL609650000
6300A | Vertical Only ‘ ‘ - - NA NA NA NA
H x Th: 150 x 20

Qty: 2 Nos. per phase for Vertical and 1 No. per phase for Horizontal (Each incoming and Outgoing)

Upto 690V: 4000A and 5000A Horizontal is for buscoupler applications. Please consult us for further details
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Neutral Configurator

Neutral configurator helps in customization of Neutral
Sequence or Phase Sequence at the Air Circuit Breaker end.
Neutral Configurator can be connected with the breaker on-
site. It enables user to customize the phase sequence at
breaker end without any design modication required in panel.
In case of standard phase sequence the output of the Breaker
CTs directly connected to the MTX Release with the help of

Note 1: While Neutral Configurator is being used for interchanging
Neutral Pole with any other pole, the CTs of respective Poles must
also be interchanged. Therefore CT of the old Neutral-Pole should
now be placed in new Neutral Pole.

Available in configuration of-
> NRYB to RYBN
> NRYB to NBYR
> NRYB to BYRN

CT Wire Harness

Neutral Configurator

External Neutral CTs

3 Pole ACB

Wire harness. When Neutral Configurator is being used it will
be connected to the MTX Release and harness wire will be
connected to the other end of the Neutral Configurator. It can
be used irrespective of Breaker frame sizes, Ratings and MTX
Release types. Neutral configurator is compatible with
100%N systems only.

Note 2: For Releases MTX3.5 Series and MTX4.5 Series Voltage
Tapping Input at SIC Contacts VO (N), V1 (R), V2 (Y) & V3 (B) should
also be interchanged in accordance with used Neutral Configurator.

MTX-1G/1Gi/1.5G/1.5Gi
3.5 Series/4.5 Series

Load

N NCT

In case of TPN system, NCT must be used to avoid nuisance
tripping of the three pole ACB under unbalanced load
condition.

In case of current unbalance,

IR+1Y+IB+IN =0, but

IR+IY+IB=* 0

In absence of NCT, the EF enabled Protection & Control Unit
will follow the second equation resulting in false indication of

EF, and will trip if it exceeds threshold value, causing
undesirable interruptions in the Electrical system and
deterioration of ACB life.

Installation of NCT can also be used for Neutral Overload
Protection for sensing overcurrent flowing through the neutral
conductor.
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For Earth fault protection and protection of Neutral against overloads, Neutral CT is required. For 4-Pole breakers, the CT is
provided inside the breaker, to be used on 4 wire system whereas for 3-pole breakers, external CT is available separately. It is
important that with OMEGA System of breaker, special neutral CTs supplied by Lauritz Knudsen are mandatorily to be used.

Frame Size Rating

400/630/800/
1000/1250/1600

# 1000/2000

1,2&3

(#: For all ACB’s having batch code
after Jan. 2022)

TERMINAL THICKNESS 15 mm.

Frame Size Rating
1 2000/2500

TERMINAL THICKNESS 30 mm.

L)
Lo
Ig
D)
'i
Frame Size Rating

2000/2500/
283 3200/4000
TERMINAL THICKNESS 30 mm.

65

12.5 L 40 40 ., 40 . @13
Frame Size Rating o =
3 5000/6300 N
o~N
TERMINAL THICKNESS 30 mm. — Nl & s =
2 =

145

M12 / Equivalent bolts to be used for links termination.
Tightening torque: 3.2 kgfm
All Dimensions are in mm

Lauritz Knudsen




Performance

In-Air Temperature Derating of OMEGA ACB

Current carrying capacity at different temperatures OMEGA Air
Circuit Breaker can operate at higher temperatures than the
reference temperature of 40°C as prescribed in IS & IEC
standards, under certain installation conditions. However in
some cases current-carrying capacity needs to be reduced in
order to follow temperature rise limits and safe working
conditions.

The table below shows the current carrying capacity of OMEGA
ACB's where T = temperatures measured around the rear
connections of the Air Circuit Breaker.

Current carrying capacity with copper as bus-bar material & vertical configuration

Current carrying capacity at different temperature (T)
Frame size & current rating Versions

40°Cc 50°C 55°C 60°C 70°C
N 800 800 800 800 800
UW1-08 S/N08/D10 800 800 800 800 800
H 800 800 800 800 800
N 1000 1000 1000 1000 1000
UW1-10 S/N08/D10 1000 1000 1000 1000 1000
H 1000 1000 1000 1000 1000
N 1250 1250 1250 1250 1250
UW1-12 S/N08/D10 1250 1250 1250 1250 1250
H 1250 1250 1250 1250 1250
N 1600 1600 1530 1450 1360
UW1-16 S/N08/D10 1600 1600 1600 1550 1460
H/NO8 1600 1600 1600 1600 1600
N 2000 2000 2000 2000 1800
UW1-20 S/N08/D10 2000 2000 2000 2000 1890
H 2000 2000 2000 2000 2000
N 2500 2500 2500 2500 2250
uUw2-25 S 2500 2500 2500 2500 2500
H/NO8/N10 2500 2500 2500 2500 2500
Uw2-32 N/S/H/N08/N10 3200 3200 3200 3200 3050
Uw2-40 N/S/H 4000 4000 3800 3600 3300
UW3-40 H/V/N08/S08 4000 4000 4000 4000 3850
UW3-50 H/V/N08/S08 5000 5000 5000 5000 4770
UW3-63 H/V 6300 6130 5840 5540 5230

Note: The values indicated in the above tables are for general
guideline for product selection. These values have been
extrapolated from test data and theoretical calculations.

They cannot replace practical industrial application or a
temperature rise test. However de-rating of switchgear
depends on others factors such as cross section area,
orientation and material of bus-bar, healthiness of bus-bar
joints, panel construction, and ventilation etc.

Kindly take note of the following important points: The in-panel
temperature performance may vary depending on panel
configurations, ambient conditions, and load current in the
circuit. Therefore, it is advisable to consider these factors when
making a final selection of OMEGA ACB.
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Altitude derating of OMEGA ACB

As altitude rise from sea level, the density of that air reduces
dramatically. Reduced air density at altitudes greater
than 2000 meters affects the ability of a circuit breaker to
transfer heat and interrupt faults compared with sea

level. The ability of fault interruption reduces with the increase
of altitude, because di-electric strength of air also
reduces with density.

Altitude derating
Altitude H (m) <2000 3000 4000 5000
Rated service voltage (at 50/60 Hz) Ue (V) Ue 0.9Ue 0.8Ue 0.7Ue
Rated Uninterrupted Current at 40°C In (A) In 0.98In 0.96In 0.94In
Impulse withstand voltage Uimp (kV) 12 11 10 8
Rated insulation voltage Ui (V) 1000 900 780 700

Watt loss plays an

Watt-loss Data of 690V OMEGA ACB

important

in the electrical

Total watt loss value is measured at rated current (In) of 3

performance of Air Circuit Breaker. Factors like overall
dimension, rated current carrying capacity of Bus-bar and
watt loss of apparatus attached to the Air Circuit Breaker also
plays an important role in calculation of watt loss data.

Pole Air Circuit Breaker at 50/60 Hz. (W=3xIn’xR), where R is
the resistance measured across the upper & lower terminated
of ACB.

Frame Size & Current For Draw-out ACB (Watt)
Rating N s H v

Uw1-08 100 50 35

UW1-10 160 65 50

UW1-12 210 100 65

UwWi1-16 325 160 100

UW1-20 440 390 220

Uw2-25 560 560 465

Uw2-32 600 600 600

Uw2-40 770 770 770

UW3-40 500 500
UW3-50 750 750
UW3-63 1000 1000
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Inside Switchboards

The current carrying capacity of a circuit breaker is highly
dependent on the installation conditions and installation
environment in which it is assembled, i.e. switchboard.
Various factors like cross section of busbars, connection
orientation of busbars, [P of switchboard, ambient
temperature, ventilation of switchboard, dimension of
switchboards, etc..directly affect the current carrying capacity

Considerations

> Indoor application
> Drawout circuit breakers

of ACB inside switchboard. Hence, it is very difficult to give
exact values of current rating  without performing a
temperature rise test in the actual swichboard configuration,
as indicated in IEC 61439-1 (Low Voltage switchgear and
controlgear assemblies - Part 1: General rules). However, the
following derating data give a general guideline for ACB
selection and indicative performance.

> Termination done on Terminal Adaptors provided with the product
> Conductivity of Links: Copper - Atleast 99% IACS, Aluminium - Atleast 55% IACS

> One ACB per switchboard - Single Tier Construction
> ACB located centrally in panel height wise

> For Natural Cooling: Area of inlet vents/louvres - Atleast 250 cm?, Area of outlet vents/louvres - Atleast 350 cm’. Applicable

for both IP4X & IP5X.

> Location of vents/louvres and Bus Bars Link sizes should be as per the recommendations from OEM

> Horizontal Bus Bars (HBB) Arrangement: DDIL - Double Deck Inter Leaved
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Busbar Drilling Details

Refer to the below guidelines for ACB terminal details and
busbar selection/hole drilling:
1. Below table shows ACB terminal height/width details -

along with no. of holes. 5 g}

S¥

2. Busbar selection and hole drilling to be done as per ACB -
terminal. 5

3. Height/Width of busbar should be equal to or more than
the terminal height/width

4. No. of holes to be drilled on busbar should be equal to no.
of holes on terminal

FOR W12 BOLTS

Upto 690V AC
FIXED DRAW-OUT
Vertical Horizontal Vertical Horizontal
ACB ACB ACB ACB
No of Terminal No of Terminal No of Terminal No of Terminal
Frame Cupent holes Height holes Width holes Height holes Width
(mm) (mm) (mm) (mm)
400-2000 2 65 2 65 2 65 2 60
1
2500 3 100 NA 3 98 NA
400-3200 3 100 3 100 3 98 3 100
2
4000 5 150 NA NA 5 150 3] 100
400-4000 4 125 6 165 4 125 6 165
3
5000 5 150 6 165 4 125 6 165
6300 NA NA 5 150 NA
800V AC
FIXED DRAW-OUT
Vertical Horizontal Vertical Horizontal
ACB ACB ACB ACB
Frame Current No of Terminal No of Terminal No of Terminal No of Terminal
holes Height holes Width holes Height holes Width
(mm) (mm) (mm) (mm)
400-1600 2 65 2 65 2 65 2 60
1
2000 3 100 NA 8 98 NA
400-2000 3 100 3 100 3 98 3 100
2
2500 4 125 NA 3 98 3 98
3200 5 150 NA 4 125 3 100
4000* NA NA 5 150 3 100
5 400-4000 4 125 6 165 4 125 6 165
5000 5 150 NA 5 125 NA
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SIC Terminations

UW-MTX1.0/1G/1Gi/1.5G/1.5Gi/3.5 Series/4.5 Series

ForURM /SRM|
only one
canbe used
Closing X=111/121
Release X1=112/122
# X2 =114/124
5 6m
A
Electrical Aux. Aux. Aux. Aux. Under Common |[Ready Protection & 751 %
Charging Contact Contact Contact Contact Voltage Fault to Remote Control T
Device # “NC” “NC” “NC” “NC” Release# Indication || Close Reset Unit
2 4 m 1
A A A A A A A
Aux. Aux. Aux. Aux. Electrical
Charging Contact Contact Contact Contact Position
Indication! “NO” “NO” “NO” “NO” Indication
3 8e
A A -
o

— ()
~N~lz =Tz
HEEHEHH

The above diagram gives a generic configuration for control termination on the breaker. For individual Trip Unit's SIC
Connection Details, please refer next pages.

Note: For Modbus TCP/IP (ETHERNET) SIC Connection, please refer page 86.

# For using electrical accessories with DC Control Supply, it is recommended to connect D1/A1/C1 to +ve and D2/A2/C2 to -ve.
* These ZSI Terminals should only be used for MTX 1Gi/1.5Gi Releases.
# m indicates micro switch
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UW-MTX 1.0

®| ( E(lE(zz) 5 B 0

R
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LOA Q A mlENXY LN Q ¥ o o N F B
) ) U/VFault Signal .
Electric | Spring - . Common | Ready Py Electrical
Main Circuit Protection & Control Unit Charging | Charge AU)zlcl)a'\P;C:t)'r\}tgcts Rel:gse gle(g's% é?g:;e Fault to /S(ZL:]TtE']ZiERaI osition R;z;(;ie
Device | Indication Indication| Close Y Indication
be used)
Ref. No. 1 | 2 | 2m| 3 | 4| 5 | 6 | m | 7 | 4m/6m | ge |
m o T N N N Y [ 4 9 =
J " 0 o)
NRYB Q I N8R d 2o QY R RIYRSRNZG 2T
VVVV
ITLLT 7’ o

@[ Azl ee o A Al Al A o @

Id

UW-MTX 1G/1.5G

|
BEE

(o)
m (@] - = = =
) = < el
LOAD 9 & S ENRYLsERY S ¥ o o O P
. ) U/V Fault Signal .
Electric | Spring i : Common | Ready e Electrical
Main Circuit Protection & Control Unit Charging [ Charge Auxiliary Contacts U|/V Closing |- Shunt Fault to /s(};l:]?ﬂ;]pesc'ggal Position R;:s(;e
Device | Indication 4NO +4NC Release Release | Release Indication| Close bt)alused) Indication
Ref. No. 1 | 2 | 2m | 3 |4 | 5 | 6 | m | 7 | 4m/6m | 8e |

N1, N2, External Neutral CT
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m| @) 4 =2 =2 222222 4 8 =
NR YB vlolele|x 9 I I Begas g E A LY RSN RNEY2 D
AVAAVAY, [eHleN =N =4E7
' > = [= +
| o
| w .
i g
1
; 2
S 4
\-I' "\ \ 7‘ N
\
\ —
1 —
: W 4| W S| w| 4| w L —‘
|
! c o
: @M e e e BA A Al o ©
. UW-MTX 1.0Gi/1.5Gi i ! ) ! =
! ESIENI NI NI NN RN N
[l el e e
| [
! I l J
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L ZTE’T
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1 LT e}
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vV = o
LOAD — L D »|D| > m| (@) 2 ) - = - < X
G FRPMY 8 & SENNYLYE Sy § 9 <o 3 N F
. : U/V Fault Signal .
Main Circuit Protection & Control Unit Cilsgwrrzcg gﬁgpt_?e AuilaryContacts Ui |[Bleiig| i Cogmf " Reta:y UG SEE! Esgi‘trifr?l Remote
Device. | ndicaio 4NO+4 NC Release |Release | Reease | |ndication | gjose (0"‘:23’;:53" Indication| ReSet
Ref. No | 2 | 2m | 3 [« [ s]e] m [ 7] 4mwem 8e
AS+ : Auxiliary 24V DC GOUT :ZSI E/F Output
AS-  :Ground GIN  :ZSIE/F Input
SOUT : ZSI S/C Output N1 : External Neutral CT
SIN  :ZSIS/C Input N2 : External Neutral CT

Lauritz Knudsen




Connection Details

UW-MTX 3.5 and above

>
MR R E - I s P e e i - EE R EEEEE
: VVYV g
I [
| 7]
v o
o 7 o
: w| Lo w| o] w| 4 w o —| B
| wmtxas @ AlEIEEIEIE R ED 3] Al Al ] o B
: and above o o o ]
AI--------|-
ToL-f-a-
: h szT
! [ = N
. e B P
- e
vy YL$ «
LOAD 2| | ol of n» m o - N e
g.oér-r.-—c.néﬁﬁﬁshkaﬁ‘sgtﬁsﬁ S @ 2 2 N FH 3
Electric | Spring . . c Ready U/VFaultSignal Electrical
Main Circuit Protection & Control Unit Chaerc!;{;lcg Charge ol iz UV (Closing| St | *TE" to /S&ﬁtzrr'gscf:al pi?ﬂgﬁ RO
Device |ndicatio 4NO+4NC Release |Release | Release| |ndication Close bgused) Indication
Ref,No.| 1 |2|2m| 3 |4|5|6|1m|7|4m/6m|8e|
AS+, AS- : 24V DC Power Supply C-L : CAN-Low D+ : MODA
AL+, AL- : OL ALARM+, OL ALARM- C-H : CAN-High D- : MODB
This output can be connected M-G : MOD-GND N1 : External Neutral CT
to 5V-30V dc 150mA relay or any C-G : CAN-GND N2 . External Neutral CT
indicating device for indication or VO,V1,V2V3 : N, R)Y,B, VOLTAGE VP. Z-L . ZS| CAN-Low
Load shedding purpose. Z-H : ZSI CAN-High

Lauritz Knudsen




Matrix Connection Diagram

GIN

SIN

—> SOuT

|—> soUT

TIT4
connection to breaker terminals

4DIGITAL (24V DC/230V AC) Inputs 0 Supply
Q IP1 P2 1P3 P4 CTinput CTinput
z l [ l
1 ; |
%] [} |
2 g vvv l l T4 T3 T2
z 12 = ! _ S
o £l = -
> z13
. o |2
% ==
=1 L
m 2
& z
2 @
2 c
= @
A
op1 072 73 0P8 0771072 0P3 0P4 CAN Bus
4DIGITAL O/PS 4ANALOG 0/PS 4RELAY O/PS EL RELAY O/P REF RELAY O/P TCS RELAY O/P
Legends Reference Diagram
AS+ : Auxiliary 24V DC

AS- : Ground

SOUT : S/C Output

SIN  : S/CInput

GOUT : E/F Output

GIN  : E/F Input

T1-T4 : Thermistor Inputs
Z-L  : ZSICAN-Low
Z-H : ZSI CAN-High
CAN-H : CAN-High
CAN-L : CAN-Low

NOTE: One Power Supply module can be connected to maximum 5 modules

Lauritz Knudsen
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Mounting

400A-2000A N/N08/D10 & 400A-2500A S/H Fr.1 3P

Fixed Circuit Breaker

VERSION DIM. B ]
400-2000A N, S, N08, D10 326

400-2000A H 324 § E ,
2500A S & H 324 e s

——Panel
Door

142
‘\@/v

347 25 112 25

Drawout Circuit Breaker

VERSION | DIM. C (min.) | DIM. C* (min.)
N, S, H 45 70 o

A
N08/D10 300 300 *—Panel
Door
il B
’r.-‘
!
n
) &
fard Y
<
il
i
|
i !
il
Il |
it/ m==lclo A
49.5 475
347 62.4 280
421
. (250) ‘ i(47 5)
| |
(oooo oo 67y
Use this P:*‘Bl ******** 2}6‘91—@ -~-1-4
mounting hole 7T Usethis™ 1T |
! 1 j mounting hdlé‘ j
These 2 supports are must ° : : : o o ﬁﬂl ° § §
&W " & g
Ft (N
A o o L
[ I
Use any one of AN H H w
these two —]»:‘(Qﬁ fffffffff Ey}—/@h 77777
mounting holes [0\ ©y@00 ~ — - — — 4G op — ——~ -
L 4] e ok e

Use any one of : .
these two Mounting holes suitable for

mounting holes M10 / Equivalent BS bolt

*In case of Temperature Module mounted on cradle

All Dimensions in mm
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400A-2000A N/N08/D10 & 400A-2500A S/H Fr.1 4P

Fixed Circuit Breaker

These 2 supports are must

*In case of Temperature Module mounted on cradle

All Dimensions in mm

Use any onelof

mounting holgs

Use any one of \
these two ——j

VERSION DIM. B T 1
400-2000A N, S, NO8, D10 326 £ g
400-2000A H 324 3 b —
2500A S &H 324 ¥

©
— i =
@@|ol % ﬁ%
\ 2 2
ol 1 pare
\ 250 | 112 | |25
\
\
\
\
— \
Dra Circuit Breaker
VERSION | DIM. C (min.) | DIM. C® (min.) L
N, S, H 45 70 9 e
N08/D10 300 300 S
\!“
H =
L“‘_ﬂ
3 i .
~ I
i e
Iy BEETOTE | ||,
il I
I SR [ S
250
49.5 280
421

mounting holes KE

bse any one of

| these two

mounting holes
\

Use any one of
these two
mounting holes

i
(O b
- ___%T" ,,,,,,,, Jé‘Lo, <
Usethis TT1
mounting hole '
S| g
w @
o g

®

Mounting holes suitable for
M10 / Equivalent BS bolt

Lauritz Knudsen @7




400A-4000A N/NO8/N10/S/H Fr.2 3P

Fixed Circuit Breaker

*Available till 3200A
Drawout Circuit Breaker

VERSION DIM. B T 1
400-2500A N/S 326 §
3200-4000A N /S 324 b
400-4000A NO8*/N10*/H 324
T'Panel
Door
\ |
B

VERSION | DIM. C (min.) | DIM. C* (min.)
N, S, H 45 70 o
NO8 300 300 [ Door.
o] © o= j
D PR ——— = °
Q EDUD ﬂ .
% gl
il o 1L
QQHU — EH@@E DISCONNECTED
° o & o ™|
A © ‘_JT—égT
255 '\@/”’
250
49.5 62.4 280
421

. (100) L\ (250) L
/ | | |
/ I ] 1 T
U§é any one of EM %_ _ J?Eéb \[! A‘J
/these two—Jhe &1 ‘WL ,,,,,,,, Ty
r/n/ounting holes T o Use@ :
/ . ‘\ mounting ho!e‘ |

These 2 suppor/t/s are must

ig‘

©

Use any one of O L
these two ——p! 71 i

mounting holes |° &7 ~ & ___7
b S| o4

Use any one of
these two
mounting hole

Use any one of
these two
mounting holes

@ Mounting holes suitable for
M10 / Equivalent BS bolt

*In case of Temperature Module mounted on cradle

All Dimensions in mm




Mounting

400A-4000A N /NO8/N10/S/H Fr.2 4P

Fixed Circuit Breaker

VERSION DIM. B / ]
400-2500A N/S 326 p £
g o
3200-4000A N /S 324 S 3 7
400-4000A NO8*/N10*/H 324 1l
i e
2 P
o S
: : T
25| | 112 | |25
* Available till 3200A ‘ ‘ B

Drawout Circuit Breaker

VERSION | DIM. C (min.) | DIM. C* (min.)

N,SH 45 70 O e
NO08, N10 300 300 S
anofonon|ono UHE o
I
HHHHHHHHH HHHHHHH ° B 16
H H H H H H H H . HH@H@E DISCONNECTED
HUHDHUHUH DHUHUHU o [§=]
—_— 0©° o o 35
o| =2EE ' S TEST
RNodiieS ms il |0
100 250 ®/v 475 250
49.5 62.4 280
581 421
(49.5) (100) (250) (47.5)
: : : Use any one of these : i
| | /\ two mounting holes | ©
H o0 po¥do oo oo ol
Use this b N . i
mounting hole ; I ; I o Use this™
e ! ! mountlnqholé‘ﬂ —~| =
These 3 supports s v ol 8|8
aremust ot el g T
W N )
Use any one of ‘gk,,,,‘é‘,,,v“ 777777777 L
motuhnetisnegﬁglg-!kif‘)/%l T 7?% B ii“%ﬂb rem et T - ‘\L@Z: 77777
Use o ™
se any one of these
two mounting holes Usfhi';:; e of Mounting holes suitable for
mounting holes M10 / Equivalent BS bolt

*In case of Temperature Module mounted on cradle

All Dimensions in mm

Lauritz Knudsen




Mounting

400A-6300A N08/S08/H/V Fr.3 3P

Fixed Circuit Breaker

: ;
g f——
[x
Y > ===
HHHHHHHHHHHHHH HHHHHHH B I
el a0l
? UHDHUHUHUHDHUH DHUHUHU o i
- 7
R =t T'Panel
6 i 223 11 il 25 '\1@/' 25 Door
*Available till 5000A 334
Drawout Circuit Breaker
VERSION | DIM.C (min.) | DIM. C* (min.) | +/4
H,V 45 70 o 7
+—Panel
NO08*, S08* 300 300 1 Door
E
I ° 16
r eafiieat = DISCONNECTED
i @ ﬂ @H@E 35
2EE [] 385 T TEST
z:;@/' 100 '2\50®/' 475 624 ggg
647 431
(495) i : (1OO)D“SE any or(1295:f)these : ar.e)
|t 1 / Mo mounting holes ‘
. 0 oo DM;\_@;DD E\EI‘J“_"I‘A‘J 3
motjr?sntglzole NﬁtiiiiiiJ:‘?‘C:::ﬁf ””” L;s;ﬁ:ﬁ]T ******
These 3 supports : : : 3 } : H 3 mounting hole‘ 3 | ]
e FE L W . o] BE
Use any one of "(;’;L ,,,,,,, J%L,,,‘ B H,,H, ,,,,, @?L __2
mouning holes TS~ HG: 4 AR v S
N\
o Tounting. ity Use any ona of ® Mounting holes suitable for

M10 / Equivalent BS bolt

mounting holes

*Available till 5000A
*In case of Temperature Module mounted on cradle

All Dimensions in mm
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Mounting

400A-6300A N0O8/S08/H/V Fr.3 4P

Fixed Circuit Breaker

7 7 1
| ]
i?% |_Panel
6. Door
* Available till 5000A
Drawout Circuit Breaker
VERSION | DIM. C (min.) | DIM. C* (min.)
H,V 45 70
NO08*, S08* 300 300
L 1
| : RS
DHUHUHUHDHUHUH UHUHDHUHUHUHDH UHUHBHE (an) = = ZI] ° . ° ° ©
R 4 = I
A KR -0 oo4d
D00l | G0 Dl 1l : | ~H-e
ollolollalalolal | dlalalololalal Jols = FIF8TBTE ey
35.5 :[{ OO[I @ © LJ%T
475 : \@/»
(495) L @) 00 (250) . i(47.5) *
LEL 0o EI‘Q‘L‘ D_m_.ﬂajﬂ__ugjl:mm 0o J;J‘T 3
B e

(280)

of these
two mounting holes

7
Use any one of these Use any one
Four mounting holes

p .
‘Available till 5000A mounting holes Mounting holes suitable for

M10 / Equivalent BS bolt

®

*In case of Temperature Module mounted on cradle

All Dimensions in mm

Lauritz Knudsen




Termination

Termination on Draw-out Breakers

OMEGA System of ACB terminals offer more contact
area to accept Aluminium Links.

OMEGA System of ACBs Universal Flat terminals
greatly facilitate termination. These terminals directly
support all commonly used types of termination as
shown in adjoining figure.

OMEGA System of ACBs are having inbuilt nutplates
(M12 Threading) in Cradle terminal, to facilitate
termination.

Terminal Adaptor

If required Terminal Adaptors are available as an accessory

-
-

e
-

I > v
[~

. (
- 9 9)
) J) TD = 5 |
-_— - = - - = (
- 41 ¢ V) Jd Jd
Vertical/Horiz. Adaptors Vertical/Horiz. Adaptor Vertical/Horiz. Adaptor
for Frame 1 for Frame 2 for Frame 3

Installation of Terminal Adaptor
for frame 1 for frame 2

Note:

Terminal Adaptors supplied with Breakers Upto 1600A - Bottom only

Rest Breakers - Top & Bottom both sides.

For Frame 3 Breakers, 2 pole constructions are followed per phase, hence Vertical Terminal Adaptors shall be
considered 2 nos. per pole per side.

Lauritz Knudsen @7




Termination

Termination Methods For Fixed Breakers

CAUTION:

Inadequate termination support may result in
overheating & adversely affect performance
during short circuit conditions.

|

X=100-150 mm

D

s

°ﬂhmﬂn@

©

@D 1510 Do
] @

v
Termination Methods For Draw-out Breakers
With Universal Terminals With Terminal Adaptor
15 max
[ 0 o) 0 - ) ) 0 &
0| o o 00 0 o o OO0+
_ — & _ — 3
. a o [e] 0]
- = 8 _ = 8
[0) [0) [} [0
o o o] 0]
H = S N (=
o ]@ il oo o 7]@ il [oNe)
) ) D © D © D
® ® ® © U” (@) © o © U”
O o °® o O X O I°) s ® ° O
X ol o o %) 21 ° B )
| (e mt —N ° N o

et .%ﬁ

Ty ) Tl
3 j g
.0 0O0s0 S, 0 0 O0e
E= = = D
— HIETBTE > BHEETBETE
X =100-150 mm 2 F O o ., P o o

* Maintain adequate clearance between links as applicable standards
All Dimensions in mm
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Termination - Fixed Breakers

Flat Termination

400A-1600A N/S/H Fr.1-3P 32

W:@ ‘7IIWJJ

NI A
(S AR;
o

[
= O@@@

-
[ H \
linl

ool

D lol Df@ FRAME 1 A|B|C|D c
Bolt length ; J% @
0 L\ S 400-1600AN |24 |50 |50 [ 11 | _ ) 1 100 100 1
[l
@‘—” 15 400-1600AS | 24 [ 50 | 65 | 11 | L] a7 |
Bolt length for mounting 400-1600AH | 30 | 55| 65| 9
link(s) on Flat Terminals
to be cumulative link(s) “~Holes (on both sides) for Earthing M10 bolts to be used for link termination
thickness + 15 mm. connections by M10/Equivalent BS bolt Tightening torque: 3.0 kgfm
Horizontal Termination
400A-2000A N/S/H Fr.1-3P BREAKER RATING ADAPTOR CAT. No
- r. -
400A-1600A NO8/D10 Fr.1-3P 400-2000AN/S __ | CL609670000
400-1600A N08/D10 | CL609670000 A
400-2000A H CL609680000 o %
BREAKER RATING DIMENSION A 3 | 1]
400-2000A N/S 74 4
400-1600A N08/D10 74 o
<
400-2000A H 72 O
o q
© l 0
I

@@ "
el
=b=

[

®

- 4 A A
= iy % i

M12 / Equivalent BS bolts to be used for link termination
Tightening torque: 3.2 kgfm 100 | 100

Lauritz Knudsen




Termination - Fixed Breakers

Vertical Termination
BREAKER RATING ADAPTOR DIMENSION

A
400A-2000A N/S/H/N08/D10 Fr.1-3P CAT. No A 19
400-2000A N/S CL609670000 74
400-2000A H CL609680000 72 N . 1]
400-1600A N08/D10 |CL609670000 74 ah
2000A NO8/D10 CL601220000 74 S
s j
[7<]
g120 AP 0
0 O
~
= @)
@]
| 100 | 100 ,

M12 / Equivalent BS bolts to be used for link termination
Tightening torque: 3.2 kgfm

Vertical Termination

2500A S/H Fr.1-3P 12
(Adaptor-CL609760000) i
g g
7N 11
ik

. 45

100
‘ \
=
(@)

212.9 1
- e}
@O
5 (@)
@]

M12 / Equivalent BS bolts to be used for link termination
Tightening torque: 3.2 kgfm

Lauritz Knudsen




Termination - Fixed Breakers

Flat Termination

FRAME 1 A|[B|C|D
400-1600AN | 24 | 50 | 50 | 11
400-1600AS |24 | 50 | 65 | 11

400A-1600A N/S/H Fr.1-4P

c
400-1600AH [ 30 | 55| 65| 9 ®
©
— S
D
a
@ Iz zg <
L = "
1 s
@ <I =1
4o (@] j
te @W
el i g
5 & B
15 ‘ 100 100 100 735
Holes (on both sides) for Earthing 447
connections by M10/Equivalent BS bolt.
. . . Bolt length
M10 bolts to be used for link termination ] N :
: ; . | Bolt length for mounting link(s) on Flat Terminals
Tightening torque: 3.0 kgfm @: to be cumulative link(s) thickness + 15 mm.
Horizontal Termination
400A-2000A N/S/H Fr.1-4P BREAKER RATING | ADAPTOR CAT. N A
400A-1600A N0O8/D10 Fr.1-4P -0 w | 63
400-2000A N/S CL609670000 =
400-1600A N08/D10 | CL609670000 3 JF ihin
400-2000A H CL609680000 ql
o
BREAKER RATING DIMENSIONA | ~
400-2000A N/S 74 o E{ I
©|
0
400-1600A N08/D10 74 ——
400-2000A H 72

M12 / Equivalent BS bolts to be used for link termination

Tightening torque: 3.2 kgfm

Lauritz Knudsen @7




Termination - Fixed Breakers

Vertical Termination BREAKER RATING ADAPTOR | DIMENSION
CAT. No A ] ;\
400A-2000A N/S/H/N08/D10 Fr.1-4P 400-2000A N/S CL609670000 74 S
400-2000A H CL609680000 72 8N d P
400-1600A N08/D10 | CL609670000 74 a4
2000A N08/D10 CL601220000 74 2
97
8 2512.9/é} J .
"‘,:’- O
- O
)

M12 / Equivalent BS bolts to be used for link termination
Tightening torque: 3.2 kgfm

Vertical Termination
72

63
2500A S/H Fr.1-4P (Adaptor-CL609760000) 19
o N
Q s
S
@)
8 /O 0
@)

M12 / Equivalent BS bolts to be used for link termination
Tightening torque: 3.2 kgfm
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Termination - Fixed Breakers

Flat Termination

400A-1600A N/S/H Fr.2-3P
Bolt length for mounting

’_——‘BO" length link(s) on Flat Terminals
VERSION A|B|C %: to be ‘cumulative link(s)
400-1600N/S | 24 | 24 | 81.2 thickness + 15 mm.

400-1600AH | 30 | 30 |98.4

——
9
T* d
2 Ez mi=
8 .
@[ °
© (@) j
8 0 :—‘ T — == ﬁ
150 T -
3 fi@ @ﬁ B
15 Holes (on both sides) for Earthing ‘ 133.3 1333 90
connections by M10 / Equivalent BS bolt 47
M10 bolts to be used for link termination
Tightening torque: 3.0 kgfm
Horizontal Termination
400A-3200A N/S/H Fr.2-3P VERSION ADAPTOR DIMENSION A
- r' -
400A-2000A NO8/N10 Fr.2-3P 400-2500A N/S CL601220000 74 A
400-2500A H CL609770000 72 Q 63
3200A N/S/H CL609770000 72
400-2000A NO8/N10 | CL609670000 72 N ﬂih
H
0|
<
< ﬂ% 0
g o
- @)
@
ar—e ar—e ar—in
: R
2 27
20 54
1333 133.3

M12 / Equivalent BS bolts to be used for links termination
Tightening torque: 3.2 kgfm
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Termination - Fixed Breakers

Vertical Termination

400A-4000A N/S/H Fr.2-3P
400A-3200A NO8/N10 Fr.2-3P

VERSION ADAPTOR DIMENSION | DIMENSION | DIMENSION NO OF
A B Cc HOLES
400-2500A N/S CL601220000 74 100 77.2 3
400-2500A H CL609770000 72 100 77.2 3
3200A N/S/H CL609770000 72 100 77.2 3
4000A N/S/H CL604170000 72 150 25 5
400-2000A N0O8/N10 | CL609770000 72 100 77.2 3
2500A NO8/N10 CL603180000 72 125 772 4
3200A NO8/N10 CL604170000 72 150 25 5

>

o

PN

L1 01

57
o e B = = o

sy

M12 / Equivalent BS bolts to be used for links termination

Details of 4P(200% N) on request
Tightening torque: 3.2 kgfm

All Dimensions in mm
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Termination - Fixed Breakers

Flat Termination VERSION AlB| C

400-1600AN/S | 24 | 24 |81.2
400-1600A H 30 | 30 |98.4

400A-1600A N/S/H Fr.2-4P c
.32,
: |
L® %ﬁ\mumuuuu\ JH_‘
= ol J%@ @ §
j d M10 ol
Ry O < iy
U g 4
= S R %
%E Ot — 1 8
[eXOXe) A
83 ) I f I
uﬂ 0 o I \ [ L || ||}
: ] N ;
U= e | =
3[ d 1333 1333 1333 L, |
15 [‘ﬁ 581 !
Holes (on both sides) for Earthing
connections by M10 / Equivalent BS bolts
Bolt length for mounting
M10 bolts to be used for link termination PMH @551;3%5!2332%@')5
Tightening torque: 3.0 kgfm g: thickness + 15 mm.
Horizontal Termination
400A-3200A N/S/H Fr.2-4P VERSION ADAPTOR DIMENSION A
400A-2000A NO8/N10 Fr.2-4P 400-2500A N/S CL601220000 74
400-2500A H CL609770000 72
3200A N/S/H CL609770000 72
400-2000A NO8/N10 | CL609670000 72
A
o 63
N
N iﬁj
H
g
~t|
NS ﬂ 4 o
2 o
(=
- ¢}
®
or—1a or—1a or—1a Qr—1a
b | || bod| || oo
2127 20/ | e
M12 / Equivalent BS bolts to be used for links termination @12.9 100
|

Tightening torque: 3.2 kgfm
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Termination - Fixed Breakers

Vertical Termination

400A-4000A N/S/H Fr.2-4P
400A-3200A NO8/N10 Fr.2-4P

VERSION ADAPTOR DIMENSION | DIMENSION | DIMENSION NO OF
A B (03 HOLES
400-2500A N/S CL601220000 74 100 77.2 3
400-2500A H CL609770000 72 100 77.2 3
3200A N/S/H CL609770000 72 100 77.2 3
4000A N/S/H CL604170000 72 150 25 5
400-2000A NO8/N10 | CL609770000 72 100 77.2 3
2500A NO8/N10 CL603180000 72 125 77.2 4
3200A NO8/N10 CL604170000 72 150 25 5
A
63 |
ﬁj I —
R
e
o b
Smhe I
b a
i
b
& : j e
& 1F a
B
o & °ﬂ F
& 0 auDO
e )
9
133.3 133.3 133.3
M12 / Equivalent BS bolts to be used for links termination %mﬁ%ﬂ
Tightening torque: 3.2 kgfm 1 Jﬁ ﬁL Jﬁ ﬁt Jﬁ ﬁL Jﬁ
2 ||
133.3 133.3 133.3
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Termination - Fixed Breakers

Flat Termination
Boltlength,  Bolt length for mounting

400A-1600A H/V Fr.3-3P link(s) on Flat Terminals
% ) to be cumulative link(s)

165 thickness +25 mm.

Ll L L L Ll T L L TP L DL L Th TF

M10

105

%EE
:
e

100 100 100 100 100 73.5
647

— E.‘i,

Holes (on both sides) for Earthing connections by
M10 / Equivalent BS bolt

Flat Termination (Bus Coupler Application Only*)

400A-5000A H/V Fr.3-3P
400A-4000A N08/S08/H/V Fr.3-3P
(Adaptor-CL603730000)

M10 to be used for links termination
Tightening torque: 3.0 kgfm

82
63

15

1
20
P ——

|49 |

=

105

ﬂﬂg '_VO!—IOH HO!—IOFQ H EQ:IQ_[l PO!—\OFJL tjoy—\QFJ

 — —

M12 / Equivalent BS bolts to be used 2.9 % ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢

for links termination.

AT . ) .
Which are not in operation continuously 165 200 200
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Termination - Fixed Breakers

Vertical Termination

400-5000A NO8/S08/H/V Fr.3-3P

BREAKER RATING |Adaptor Cat. No. | Dim. A | Dim. B | No of Holes

400-4000A CL604180000 125 61
5000A CL603470000 150 36 5 82
63
e
/j |
JIDi
] <K l
N JEZ
0 0 0 0 0 0 I
0 0 0 0 0 0 ol ‘
8 0 ® @ 0 ©, 0 8| 0 © 0 @ 0 mi
@W - 0 S @ 0 3 0 D 0 D @ 0 0 $, [1 i
it s o= o= == == 3 $ qé 5
o 1§ | o ol 1§ | o 191 ° ol 1™ 4
s gl] of 1@ | o o 1@ | o |@f0 o | RS
0 0 0 0 0 0 L )
; 0 0 0 0 0 0 @ g
- Ol o
gD lo] Dg
I 100 | 100 } 100 } 100 | 100
M12 / Equivalent BS bolts to I S i S "y ‘

be used for links termination
Tightening torque: 3.2 kgfm
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Termination - Fixed Breakers

Flat Termination
Bolt length for mounting

QML‘ link(s) on Flat Terminals
400A-1600A H/V Fr.3-4P %: to be cumulative link(s)

thickness + 25 mm.

L85
32,
o T el e e e e e ], - J’J
D)
Itk widtdedid Bedsded
T 9 i
g il = o @ o—o’ Fo o—o’ o o o o o o o o
0.0 0.0 0.0 "oo ool“]oo 0-0
1 \ % 265 265 26 2L 20 205 265 2L
%:@ o olo olo olo olo olo olo olo 8
° 8 U 040 010 010 040 040 040 0t0
—‘ [mn) [mn) [ [ M M ] [mm)
= ; = % ELZ:._M_; Lﬁ% g
g8 " A
1

AJ, = 100 100 100 100 100 100 100 735
| o7 |

Holes (on both sides) for Earthing
connections by M10 / Equivalent BS bolt

M10 bolts to be used for links termination
Tightening torque: 3.0 kgfm

Horizontal Termination (Bus Coupler Application Only*)

400A-5000A H/V Fr.3-4P
400A-4000A NO8/S08/H/V Fr.3-4P
(Adaptor-CL603730000)
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*Which are not in operation continuously 165 200 200 200

Tightening torque: 3.2 kgfm
M12 / Equivalent BS bolts to be used for links termination

All Dimensions in mm
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Termination - Fixed Breakers

Vertical Termination

400A-5000A N08/S08/H/V Fr.3-4P

BREAKER RATING |Adaptor Cat. No. | Dim. A | Dim. B | No of Holes

400-4000A CL604180000 | 125 | 61 4
5000A CL603470000 | 150 | 36 5
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M12 / Equivalent BS bolts to be used for links termination
Tightening torque: 3.2 kgfm

All Dimensions in mm
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Termination - Draw Out Breakers

Flat Termination

400A-1600A, N/S/H Fr.1-3P

© ® o © ; ‘H
gu R .6 R O | See Details A i - -
Detail A A = ° ° °
°l o ¢ m —\7/\ =
14.5 - N % [ fe @ ool [&CH fore
qﬁf P D%ﬂ id e foolfleie
\4“ (= =T
81_{5{}% ?125 rh @ @@ H@ Soll ool o0 y
= ! ! T
% \j il @ )| @:rO piSikCly §iCLIQ)
.36 o = SIS SRS SRy
— AN TOTE - ‘ |
Bolt length 255| el OU ()5,) o 5 — T ! v
fe——>| o !
@: mT ©) 100 100 | 735
ot 16 ) o 347 ‘
M12 bolts to be used for link termination
Bolt length for mounting link(s) on  Tightening torque: 3.2 kgfm
Flat Terminals to be cumulative link (s)
Thickness + 20 min to 25 max
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M12 / Equivalent BS bolts to be used

All Dimensions in mm for links termination Tightening torque: 3.4 kgfm
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Termination - Draw Out Breakers

Vertical Termination

2500A S/H Fr.1-3P
2000A N0O8/D10 Fr.1-3P
Adapter - CL609640000
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M12 / Equivalent BS bolts to be used for links termination
Tightening torque: 3.2 kgfm
Vertical Termination
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M12 / Equivalent BS bolts to be used for links termination
Tightening torque: 3.2 kgfm

All Dimensions in mm
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Termination - Draw Out Breakers

Flat Termination

400A-1600A, N/S/H Fr.1-4P 65
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Terminals to be cumulative link(s) Tightening torque: 3.2 kgfm
thickness +20 min to 25 max.
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M12 / Equivalent BS bolts o |16 7 735
to be used for links termination

Tightening torque: 3.2 kgfm

All Dimensions in mm
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Termination - Draw Out Breakers

Flat Termination .
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All Dimensions in mm M12 / Equivalent BS bolts to be used for links termination

Tightening torque: 3.2 kgfm
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Termination - Draw Out Breakers

4000A N/S/H, Fr.2-3P

Vertical Termination

3200A NO8, Fr.2-3P Breaker Rating | Adaptor Cat. No. | Dim. A | Dim. B | Dim. C | No of Holes
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4000A CL604200000 | 150 | 165 29 5
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Adaptor - Horizontal: CL603160000 -

M12 / Equivalent BS bolts to be used for links termination.

Tightening torque: 3.2 kgfm 27 | 27
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Termination - Draw

Flat Termination

400A-3200A, N/S/H, Fr.2-4P
400A-3200A, NOS/N10, Fr.2-4P

Out Breakers
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M12 / Equivalent BS bolts to be used for links termination. 581

Tightening torque: 3.2 kgfm

All Dimensions in mm

Lauritz Knudsen




Termination - Draw Out Breakers

Vertical Termination

4000A S/H, Fr.2-4P
4000A NO8/N10, Fr.2-4P
Adaptor - CL609650000
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Top Horizontal & Bottom Vertical Terminal

4000A S/H, Fr.2-4P

4000A NO8/N10, Fr.2-4P

Adaptor - Horizontal: CL603160000
Vertical: CL609650000
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M12 / Equivalent BS bolts to be used for links termination.

Tightening torque: 3.2 kgfm
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Horizontal Adaptor: CL603160000
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Termination - Draw Out Breakers

Flat Termination

400A-1600A H/V, Fr.3-3P

Bolt length

i —
Bolt length for mounting link(s) on
Flat Terminalsto be cumulative link(s)

165 thickness+32 min to 37 max
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*Which are not in operation continuously ¢ D DD D {}é
All Dimensions in mm 5 TOP VIEW OF
M12 / Equivalent BS bolts to be used for links termination. e e CL600730000

Tightening torque: 3.2 kgfm
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Termination - Draw Out Breakers

Vertical Termination

400A-4000A H/V, Fr.3-3P
400A-3200A N08/S08, Fr.3-3P
Adaptor - CL601280000
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thickness+20 min to 25 max
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M12 / Equivalent BS bolts to be used for links termination.
Tightening torque: 3.2 kgfm
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Termination - Draw Out Breakers

Bolt length

A

i —

Flat Termination

400A-1600A H/V, Fr.3-4P

Bolt length for mounting link(s) on
Flat Terminalsto be cumulative link(s)

All Dimensions in mm

Tightening torque: 3.2 kgfm
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e o oL T
o 0© e O L : :
° ° @ L
o = o, i
< il ﬂ@ SN N .
—k g glos 28108 2gIee 2glee o8
N Y4ld-6- o 0lflojo o olflojo o0lflo0 00
Js : @ @OE H@ M/ 1 T 1 w T T 1 1 T i T T \I\_ﬂij 5
L Ik @E E wl g BEoR il 50 50 il oo O:O il O:O O:O il 5o
m B el E%J é) \g | @ 1@ 1@ 1@ 1@ 1@ |
_ @ | —‘( - O:O O:O O:O O;O O:O O:O O:O
geTeme | 7 (RIARIAHIA IR R
%0 0 )
Hole (on both sides) 100 100 100 100 100 100 100 73.54
for Earthing connections 847
by M10 / Equivalent BS bolt
Horizontal Terminals (Bus Coupler Application Only*)
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*Which are not in operation continuously
Horizontal Terminals (Bus Coupler Application Only*)
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CL609660000 M12 bolts to be used for link termination ‘ 847

*Which are not in operation continuously
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Termination - Draw Out Breakers

Vertical Termination

400A-4000A H/V, Fr.3-4P ;-——‘B‘”‘ length,  Bolt length for mounting link(s) on
400-3200A N08/S08, Fr.3-4P | Flat Terminals to be cumulative link(s)
Adaptor - CL601280000 @: thickness+20 min to 25 max
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e 3 3
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Smnd |1 L TR = ]
8 %‘970 te § ’ D i
"‘Jﬁ 100 100 !

M12 / Equivalent BS bolts to be used for links termination.

Tightening torque: 3.2 kgfm Lauritz Knudsen




Termination - Draw Out Breakers

Flat Termination

400A-1600A H/V, Fr.3-4P (50% N) — 165,

VLTI

Bolt length

| H{S -0 [e}Ke) [elKe) [e)Ne] 0,0 [elKe)
l: 8gl e -Zrolf e - —roldi e - ot Y- -
40,0~ 0,0 0,0 0,0 0,0 O:O 0,0 "
129 4 v T | T " I
e =
7 U «,l«ﬂ;{gg:ﬁfgkf‘g,,@? 019 9,9 1

° o 12 ole- o6l oo ololfloié oidllloo

*For Phase poles R, Y, B onl L = = | ; |
p ooy — BIE8T8TH P SRS Eyiye Spyys S A A A

Not applicable for Neutral pole

Bt

f
=, F9 0 o

Bolt length for mounting link(s) on “”F :

Flat Terminals to be cumulative link(s) = Hole (on both sides) 100 100 100 100| 100 | 100 | 73.5
i i for Earthing connections

thickness+32 min to 37 max hr N0 | Bl B8 bt 747

165
400A-4000A H/V, Fr.3-4P 36, M2
Adaptor - CL600730000
- CL609630000 :
6 HOLES - @12.9 I i ﬂ i i ﬂ i
PITCH 27 mm. i 0'0 00 06 0'0
: o flzees
L2 [=] ~
2 ~ G oo|0o og|oo 6d|og
Poles A - @0 _©ol|oo o0|eoc 0o |00
Phase:R Y, B | 35.5 SN SR YA S L S b bR
NeutrallN | 25.5 T R e S
w | Tlms w0 100 L 100 L 0 . 0 . w0 |
*Which are not in operation continuously ‘ 747

Vertical Termination T .15
2129 % On °© : ?@U" o O i i i i v i
400A-4000A H/V, Fr.3-4P A @ @ T 1] 1 1
Adaptor - CL601280000 g are ||l s Hlln l l l l l
g ,&13 ° sHem®-cerlep [@pl]lEpl @pllap
TR ke 6.0 €9 L
‘ - ————IT—m—I IN“ “El I
Poles A Ei ggL—fl‘—— gpo lgplldp @p
Phase:R,Y,B | 35.5 S| A A el D Y
Neutral: N 25.5 L n |+ o ! ! B B o B
"‘_;Lﬁ I I I I I ; I
735! 100 | 100 | 100 100 | 100 100
741
Vertical Termination
©) o oI
2129 |45 gﬂ °. . °® o %:
5000A H/V, Fr.3-4P NN o ° ‘
Adaptor - CL600670000 g il 20 @ O !
= O] « cHe
_ H !
i Rl @@E £,
] =7 F 0
Poles A SOt o . g'p
Phase:R Y,B | 35.5 RO i gHﬁHE
= L
Neutral: N 25.5 : T ime " o - MD l
o |6 ‘
M12/Equivalent BS bolts to be used for link termination

Tightening torque: 3.2 kgfm
Lauritz Knudsen




Termination - Fixed Breakers

Flat Termination
FRAME 1 A B C D

400 - 800A N 24 50 50 11
400-800A S 24 50 65 11
400 - 800A H 30 55 65 9

400A-800A N/S/H, Fr.1-4P (200% N)

105

122

] 150
5[ ;&g

—= —__ 1
15 100 100 100 735
Boltlength Holes (on both sides) for Earthing 447
@: connections by M10/Equivalent BS bolt.
Bolt length for mounting link(s) on M10 bolts to be used for link termination

Flat Terminals to be cumulative link(s)
thickness + 15 mm.

Tightening torque: 3.0 kgfm

Horizontal Termination

Breaker Rating Adaptor CAT. No.

400A-1000A N/S, Fr.1-4P (200% N) A
400A-1000A H, Fr.1-4P (200% N) 400-1000AN/S | CL609670000 ol 6
400 - 1000A H CL609680000 o
3 Mj
Breaker Rating Dimension A 3 K
N 400 - 1000A N/S 74 =]
400 - T000A H 72 [ E—
3
'ELRY O
< (©]
] © © © © © ©,» Py
| o] - 0
= =D =D=
== _—
© g [ 9@ © ©
: ﬂ ﬂ
aD g
0117 i o
; "“'Dg T |9 || |
129 ’ﬂJ 100 100 100

M12 / Equivalent BS bolts to be used for link termination

Tightening torque: 3.2 kgfm
Lauritz Knudsen




Termination - Fixed Breakers

Vertical Termination

400A-1000A N/S/H, Fr.1-4P (200% N)

Breaker Rating

Adaptor CAT. No.

M12 / Equivalent BS bolts to be used for link termination

Tightening torque: 3.2 kgfm

Vertical Termination

1250A N/S/H, Fr.1-4P (200% N)
(Adaptor-CL609760000)

M12 / Equivalent BS bolts to be used for link termination

Tightening torque: 3.2 kgfm

400-1000AN/S | CL609670000
400 - 1000A H CL609680000
Breaker Rating Dimension A
400 - T000A N/S 74

400 - 1000A H 72

A
.19
a7 A
Y
<
8 @12.9//8 ﬁ .
g O
N @)
©

72

100

63
19
g §
N ila
2 &
9
O
/Q 0
212.9 o
O
g o
€]

Lauritz Knudsen



Termination - Fixed Breakers

Flat Termination

400A-1600A N/S/H, Fr.2-4P (200% N)

FRAME 1 A B c D E
400-1250AN/S | 24 24 | 81.2| 11 50
1600A N/S 30 30 [984| 9 55
400 - 1600A H 30 30 {984 | 9 55

I
B
=]

ﬁz EQEE ?:m T
B e

41

oh O
L&

ol

[(—
=
&= [j:
N

Holes (on both sides) for Earthing "
connections by M10 / Equivalent BS Bolt length

bolts |

Bolt length for mounting link(s) on
Flat Terminals To be cumulative link(s)
Thickness + 15 mm.

M10 bolts to be used for link termination
Tightening torque: 3.0 kgfm

Horizontal Termination

Version Adaptor A
400 - 1250A N/S CL601220000 o 63
400A-2000A N*/S/H, Fr.2-4P (200% N) 1600 - 2000A N*/S | CL609770000 ~
400 - 2000A H CL609770000 | x I
i
Version Dimension A ? ]
400 - 1250A N/S 74 i i
’ 1600 - 2000A N*/S 72 ® é%
, N m— 400-2000A H 72 I
== -
u/. .-F@ ﬁ %) 3
'I'r ' =
e 1
N\ — i ar—ia - ar—ia - ar—ia _

N
]
19

1333 1333 1333

* Available till 1600A

M12 / Equivalent BS bolts to be used for links termination
Tightening torque: 3.2 kgfm

Lauritz Knudsen




Termination - Fixed Breakers

Vertical Termination

400A-2000A N*/S/H, Fr.2-4P (200% N)

Version Adaptor

400 - 1250A N/S CL601220000
1600 - 2000A N*/S | CL609770000
400 - 2000A H CL609770000

2129

100
54

53

100

77.2

* Available till 1600A

M12 / Equivalent BS bolts to be used for links termination
Tightening torque: 3.2 kgfm

Lauritz Knudsen




Termination - Fixed Breakers

Flat Termination Boltlength
i

Bolt length for mounting link(s) on

165 Flat Terminals To be cumulative link(s)
Thickness + 15 mm.

400A-1600A H/V, Fr.3-4P(200% N)

Il

IIEEEIIEEEIIEEEIIEE

M10

.
o]
=
=
o)
o)

il
@)
o

=
o

=] |e=
[ 2o}
19 ¢
(ol
[o 2]
19 ¢
o 0
—
O Ol
i
o O
J
A=
(ol
Il
0 o
—
=

o |
—— T |=
-
&5
=
i
q]9 ©
18 ol
9 o
o o
00
©
oo
ooijﬂ
o o] T
oz o]
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105

;I an 151

]\obe© PMHO@@

122

Holes (on both sides) for Earthing connections by . -
M10 / Equivalent BS bolt M10 to be used for links termination

Tightening torque: 3.0 kgfm

Horizontal Termination (Bus Coupler Application Only*)

400A-2000A H/V, Fr.3-4P (200% N)
Adaptor - CL609680000

63

1
20
—

|49 |

|

105

dl HOWOH HO!—VOFQ H l‘jO!—\OFJ PO!—\OFJ HM‘ PO!—VOFJ { th!—\OFJ %O!—\OF ;ﬂ@

bbb doddl bodbodd lbdbdddd
2.0 Jy%%%\ﬁvw R 0 O 0 0 0

M12 / Equivalent BS bolts to be used for links termination
Tightening torque: 3.2 kgfm

* Which are not in continuous service.
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Termination - Fixed Breakers

Vertical Termination

400A-2500A H/V Fr.3-4P (200% N)

Breaker Rating | Adaptor Cat. No. | Dim. A | Dim. B | No of Holes
400-2500A CL604180000 125 61 4

A
27 27 27

36

Qr—1a 7| -s. Q _I,-.-M | Qr—1 m _ !

il g = = = i 1 e -

T f i T o AN i 7t T

: i i i ik ik |l ik !

| i ik ik ik il il i |
2 | | | | : : :

I 100 } 100 } 100 | 100 } 100 } 100 } 100

M12 / Equivalent BS bolts to be used for links termination
Tightening torque: 3.2 kgfm

Lauritz Knudsen




Termination - Draw Out Breakers

Flat Termination

400A-1000A N/S/H, Fr.1-4P (200%N)

() s e O |Jn
g” © . . Oe © g: SEE DETALL A ° T T o ‘7
& . ° i
T pEN( P 2 ,<9,w,o,> ool ol e ol
= © I —‘777777\77 NN 11 -
" Q © O.0 [ONN6) O, 0 o'o
T B0 O0mH e | s
oo 1 =7 F 0 BE IREI IREN ISETNE.
I *@'"é} i o oof|loof ool ]lo]o
3 ) SH@H@E S e S S Na R -
- 255 | @I [ ! 1 +
o oo % @) © 0 . o0 | 100
olt length l(fﬁrﬂﬁ " T
Eﬁ Lo/ T 135
447
Bolt length for mounting link(s) on Flat M12 bolts to be used for link termination
Terminals to be cumulative link(s) Tightening torque: 3.2 kgfm
thickness +20 min to 25 max.
Horizontal Termination
65 36,
400A - 1000A N/S/H, Fr.1-4P (200%N) @ 5 o & /i —
CL609630000 Ol o o o () - m
é.&.” . . . © _— M2
2HOLES @129  |°| @l | % M 1
emeH N e | i oolleolleeloali o
il G oo|l|leol| ool oot
£ 5.0 o0oen il il il K ar
S =2 F D oolleollleolleoll | |
I o o0|| oo | o9 |eo
® =EeTeTE S S S AR
= \--v = gl
85 @I - f ‘ ; .
= % @) o 100 100 ! 100 |
CRET) 7 735
Vertical Termination . 6. %
@ e e @UD ﬁ
400A - 1000A N/S/H, Fr.1-4P (200%N) @H ° o o U - =1 2
Adaptor - CL609630000 e ° ° , @ — o
g JEel - i aplerldr|@alis,
1 ol dlel|lae O3 ¢
0 oooeg | [ i Il s 1
T = i i N
| - il e.pllepllepe ool |
212.97¢ 4| o D diplllel||lelel] el
e Asll=l=anl=lnl= S SRS S KR
| 885 | @I H% ‘U . | [ U‘
= O © 100 100 100
M12 / Equivalent BS bolt i = CaaE |
to be us(llcjj“égrel?nkste?miiation ﬁ -6 447 185 |

Tightening torque: 3.2 kgfm
All Dimensions in mm

Lauritz Knudsen




Termination - Draw Out Breakers

Flat Termination

65
400A-1600A N/S/H, Fr.2-4P (200% N) 6
— 2129 |= 7
% O = — =
] L 'R W1 W1 M
N N 8 PSERIRIYRS) olo olo
U [=| o || O
L6 \ 1 e
{ Neg |E ¢l g (9|9 gk 910 =5 (9.9 B
' S| MBBiele| @B lo]o| Bl o BB o o
WL crik=l=lslunlsujs "iENESi iwndi Eunts iSumsi N
: ol (= - =
= ) O
Bolt length m\x 7@ ° @ === =y
@: 2 e 90.5 133.3 133.3 133.3
581
ng'ﬁ??;;;?sr Q%”e”é‘S%ﬂPaﬁESLEQK(S) M12 bolts to be used for link termination
thickness+20 min to 25 max Tightening torque: 3.2 kgfm
Horizontal Termination
400A-1600A N/S/H, Fr.2-4P (200% N) % -8
Adaptor - CL609640000 @ o o oUn L
O o e ® <) O L | : |
955 | el o ° L@ e N Il M12
2 ol ° @ = :IEI; [ oo || oo [=
o | = (] 7e s il H op ldn oA
N'E | =5 LE g g 1©©Hi0.0HF 0 6H]{0607
[ R 2 llfreeli[o o © © 0.0 ||
45 [d ‘ @ @ @ ﬂ H I I I | 8
| = F 7 H00400.00,,004 |
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PITCH-27mm — BB TBTE — ‘ 1 — 1 F
© 3 o @H @ (@) o T i ! 1 : 1 ;
; 1333 : 133.3 ‘ 133.3 ] 90.5
L 116 581
Vertical Termination
20, 136, 65
400A-1600A N/S/H, Fr.2-4P (200% N)
Adaptor - CL609640000 ® e o oL ‘ M12
95.5 @ 0 o o U \‘
o | 2" % . © 2
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M12 / Equivalent BS bolts to be used for links termination.

Tightening torque: 3.2 kgfm

Lauritz Knudsen




Termination - Draw Out Breakers

Flat Termination

165
36,
400A-1600A H/V, Fr.3-4P (200%N) e o © U” Lo
10* O ® O L L1 ! !
@ e |
= LK L]
r D g 8'8} 776\)7\81 ‘0\8 ‘0\8‘ ‘ | ‘ ‘0\8 O\O‘
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255 o 1 =
Ti . @ ° =5 N ";'Ei
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- " Hole (on both sides) 100 100 100 100 100 73.5
— for Earthing connections 647
by M10/ Equivalent BS bolt
Bolt length *10 mm Equalizer link in Neutral
@: Bolt length for mounting link(s) on Flat Terminals to be cumulative link(s) Terminal only. Hence height
thickness+20 min to 25 max for Neutral & 15mm for all Phases. di erence between Phase & Neutral
400A-2000A H/V, Fr.3-4P (200%N) 1 * Whi i ; i
65 Which are not in continuous service.
Adaptor - CL600730000 Mi2
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® e oL
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Vertical Termination
400A-2500A H/V, Fr.3-4P (200%N)
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M12 / Equivalent BS bolts to be used for links termination.
Tightening torque: 3.2 kgfm

All Dimensions in mm
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*10 mm Terminal height di erence
due to equalizer for Neutral.

Termination - Draw Out Breakers

Vertical Termination

2500A H/V, Fr.3-4P (200%N)
Adaptor - CL600670000
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M12 / Equivalent BS bolts to be used for links termination.
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Termination - Busbar Cross Section
Details

Direct Aluminium Termination

Frame-1: 400 - 1600A N/S/H/N08/D10 & 2000A N/N08/D10/S/H

Aluminium cross Popular Aluminium Termination
F;‘;e R?R;]g section as per [EC Flat Horizontal (with Terminal adaptor) | Vertical (with Terminal adaptor)
(D01, Ly ) 6 mm 10 mm 12 mm 6 mm 10 mm 12 mm 6 mm 10 mm 12 mm
. 75-2 run . . 75-2 run : B
800 800 75-2 runs - 50-3 run 50-3 run
” 1000 1000 60-3 runs - = 60-3 runs | 50-2 runs - 60-3 runs | 50-2 run =
1250 1600 . . 752 runs | 892MUNS | 60,3 rins | 752 runs | 60-4 runs . 75-2 runs
75-6 runs
1600 2000 - 60-3 runs | 75-2runs | 60-6 runs = = - 100-2 runs -
2000 3000 = = 75-4 runs = = 75-4 runs =

Note: Above table is based on extensive study of popular bus-bar sizes used to terminate Air Circuit Breakers. However other bus-bar sizes (in
terms of thickness & width) can also be used to achieve bus-bar cross section recommended by IS & IEC. De-rating of switchgear depends upon
various factors such as cross section area, orientation and material of bus bar,

Frame-2 : 400 - 3200A N/S/H/N08/N10 & 4000A S/H

. Ratin AT e Popular Aluminium Termination
s 91 sectionas per | Horizontal (with Terminal adaptor) | Vertical (with Terminal adaptor)
size | (M) |is/EC (in sq. mm)
6 mm 10 mm 12 mm 6 mm 10 mm 12 mm
2500 4000 - 100-4 runs = - 100-4 runs =
2 3200 6000* = = = = 150-4 runs =
4000* 7200* - = 100-6 runs - = 150-4 runs

# For Fr-2 4000A, for Aluminum termination, first link COPPER of 300mm length (minimum) to be used.

Note: Above table is based on extensive study of popular bus-bar sizes used to terminate Air Circuit Breakers. However other bus-bar
sizes (in terms of thickness & width) can also be used to achieve bus-bar cross section recommended by IS & IEC. De-rating of
switchgear depends upon various factors such as cross section area, orientation and material of bus bar, healthiness of bus-bar joints,
panel construction, and ventilation, etc.

Frame-3 : 400 - 4000A H/V/N08 & 5000-6300A H/V

. Ratin AT GEes Popular Aluminium Termination
rame 9| section as per | Horizontal (with Terminal adaptor) | Vertical (with Terminal adaptor)
Size | (A) IS/IEC (in sq. mm)
6 mm 10 mm 12 mm 6 mm 10 mm 12 mm
4000 7200 = 150-5 runs | 150-4 runs = 125-6 runs | 125-5 runs
3 5000 8000* Copper termination recommended
6300 10000* Copper termination recommended

*Not as per standard but generally followed

Note: Above table is based on extensive study of popular bus-bar sizes used to terminate Air Circuit Breakers. However other
bus-bar sizes (in terms of thickness & width) can also be used to achieve bus-bar cross section recommended by IS & IEC.
De-rating of switchgear depends upon various factors such as cross section area, orientation and material of bus bar,
healthiness of bus-bar joints, panel construction, and ventilation, etc.
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Termination - Busbar Cross Section
Details

Direct Copper Termination OR
Aluminium Terminations with Copper Links

Frame-1: 400 - 1600A N/S/H/N08/D10 & 2000A N/S/H/N08/D10

) Copper cross Popular Copper Termination

F;‘Q;e R?X;]g sect.ion as per IEC Flat Horizontal (with Terminal adaptor) | Vertical (with Terminal adaptor)
(L0t 0ii) 6 mm 10 mm 12 mm 6 mm 10 mm 12 mm 6 mm 10 mm 12 mm

oo [ s [ [erwn| | - Sl Eie ]

. 1000 600 C 60-1 run C e 60-1 run C S 60-1 run e

1250 800 75-2 runs - - 75-2 runs - - 75-2 runs - -

1600 1000 60-3 runs - - 60-3 runs - - 60-3 runs - -

2000 1500 = = 75-2 runs = = 75-2 runs =

Note: Above table is based on extensive study of popular bus-bar sizes used to terminate Air Circuit Breakers. However other
bus- bar sizes (in terms of thickness & width) can also be used to achieve bus-bar cross section recommended by IS & IEC.
De-rating of switchgear depends upon various factors such as cross section area, orientation and material of bus bar,
healthiness of bus-bar joints, panel construction, and ventilation, etc.

Frame-2 : 400 - 3200A N/S/H/N08/N10 & 4000A S/H

) Copper cross Popular Copper Termination
Fgeilzn;e R?X;g sect.ion as per IEC| Horizontal (with Terminal adaptor) | Vertical (with Terminal adaptor)
(in sq. mm) 6 mm 10 mm 12 mm 6 mm 10 mm 12 mm
2500 2000 = 100-2 runs S = 100-2 runs S
> 3200 3200* - 80-4 runs - - 80-4 runs -
4000 4000* - |1004mns| - S ot

Note: Above table is based on extensive study of popular bus-bar sizes used to terminate Air Circuit Breakers.

However other bus-bar sizes (in terms of thickness & width) can also be used to achieve bus-bar cross section recommended by IS & IEC.
De-rating of switchgear depends upon various factors such as cross section area, orientation and material of bus bar, healthiness of bus-bar
joints, panel construction, and ventilation, etc.

Frame-3 : 400 - 4000A H/V/NO08 & 5000-6300A H/V

Copper cross Popular Copper Termination
F:i‘;;e R?X;]g section as per IEC| Horizontal (with Terminal adaptor) | Vertical (with Terminal adaptor)
(L0t 0i) 6 mm 10 mm 12 mm 6 mm 10 mm 12 mm
4000 4000* - 100-4 runs - - 100-4 runs -
3 5000 6000* Vertical termination recommended - 100-6 runs -
6300 8000* Vertical termination recommended - 200-4 runs -

*Not as per standard but generally followed

Note: Above table is based on extensive study of popular bus-bar sizes used to terminate Air Circuit Breakers.

However other bus-bar sizes (in terms of thickness & width) can also be used to achieve bus-bar cross section
recommended by IS & IEC. De-rating of switchgear depends upon various factors such as cross section area, orientation
and material of bus bar, healthiness of bus-bar joints, panel construction, and ventilation, etc.

Lauritz Knudsen




Retrofit Solution

rwooao

Air Circuit Breaker (ACB) Replacing the ACB helps to Retrofit your existing make
experiences maximum stress extend the life of Electrical ACBs with New Generation
in an Electrical Switchboard Switchboard OMEGA ACBS
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Retrofit Solution

CNCS ACB TO OMEGA ACB
RETROFIT SOLUTION

Pre-Engineered Solution with ETP Grade Copper links with
Silver Plating

This pre-engineered solution allows upgrade from OLD CNCS
ACB TO OMEGA ACB

Advantage of this Retrofit Solution
> No Busbar Modification

> Minimum Shutdown Time

> Minimised Retrofitting Cost
> Maximum Safety

» Extended Panel Life

> Enhanced Reliability

U-POWER ACB TO OMEGA
ACB RETROFIT SOLUTION

This pre-engineered solution allows upgrade from U-Power
ACB TO OMEGA ACB

Advantage of this Retrofit Solution
> No Busbar Modification

> Minimum Shutdown Time

> Minimised Retrofitting Cost

> Maximum Safety

> Extended Panel Life

> Enhanced Reliability

RETROFIT ADVANCED
TECHNOLOGY

Pre-Engineered Retrofit Solution: YOUR OLD ACB TO OMEGA ACB
Minimal modification, Maximum benefits

» Ready-made solution

> No busbar modification

> Minimised Retrofitting Cost

» Extended Panel Life

> Enhanced Reliability

Lauritz Knudsen




Summary of U-POWER to
OMEGA Retrofit Solution

Rating Retrofit Solution
Frame 1 : 400 2000A v
Frame 2 : 400 2500A v
Frame 2 : 3200A v
Frame 3 : 400 4000A v

(For U POWER ACBs with equalizers at site)

Frame 3 : 5000A v
(For U POWER ACBs with equalizers at site)

Frame 3 : 400 4000A v

(For U POWER ACBs without equalizers at site)

Frame 3 : 5000A v
(For U POWER ACBs without equalizers at site)

Solutions Availability
CNCS to OMEGA v
Your old ACB to OMEGA v

HE Breaker v
Release Upgradation v

Lauritz Knudsen @7




OMEGA Matrix Release

Retrofitting

MTX releases provide ease of upgradation as per the change
in customer needs.

Lower variants of releases can be easily upgraded to their
higher versions with added features with minimum changes.

MTX 1G, MTX 1Gi, MTX 1.5G, MTX 1.5Gi can be replaced by
MTX 3.5 Series & MTX 4.5 Series with the following changes:

> Addition of PS module (auxiliary supply- 24V DC)

> Addition of wire harness for auxiliary supply injection

This upgradation offers advantages like:

> Modbus and Profibus communication to monitor and update
various parameters and breaker statuses.

» Voltage metering

> Provision to add various modules depending on requirements
like Relay, Digital 1/0, Temperature, ZSI and REF.

> Harmonic metering

> Wide touch screen display in MTX 4.5 Series

MTX 3.5

MTX 3.5 EC

MTX 4.5

Release Retrofitting &
PS Module & Cradle
SIC Block 2Nos.

Release Retrofitting &
PS Module & Cradle
SIC Block 2Nos.

Release Retrofitting &
PS Module & Cradle
SIC Block 2Nos.

Release Retrofitting &
PS Module & Cradle
SIC Block 2Nos.

Release Retrofitting &
PS Module & Cradle
SIC Block 2Nos.

Release Retrofitting &
PS Module & Cradle
SIC Block 2Nos.

Release Retrofitting
& Cradle SIC Block
TNo.*

Release Retrofitting
& Cradle SIC Block
TNo.*

Release Retrofitting
& Cradle SIC Block
TNo.*

Release Retrofitting *

Release Retrofitting *

Release Retrofitting *

U MTX MTX 1.5G MTX 1.5Gi
Releases 1G
Only Release Release Retrofitting &
MTX 1G Re¥roﬁ o PS Module & Cradle
9 SIC Block 1No.
Release Retrofitting &
MTX 1.5G PS Module & Cradle
SIC Block 1No.
MTX 1.5Gi
MTX 3.5
MTX 3.5EC
MTX 4.5

* Considering PS Module is already available with the earlier configuration.

* For Modbus TCP/IP (ETHERNET) type Releases MTX 3.5T/3.5ET/4.5T trip units are recommended, which are factory-fitted offerings.

Lauritz Knudsen



U-POWER to OMEGA
Retrofit Solutions

» Frame 1, 400A - 2000A

> Frame 2, 2500A - 3200A

> Frame 3, 400A - 5000A

> 100% Engineered Solution
» 0 % Bus bar Modification
> No additional joint /link

> 50% Less Downtime

> Standardization & Professional Solution

Lauritz Knudsen




Release Upgradation Solutions

: () () (=) =
.C:‘
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e
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ACB Release upgradation through modules
» Temperature Protection (85 to 115 degree C)

» REF (Used for detecting Earth Fault between Transformer/
DG and Incomer Breaker).

> Earth Leakage (300mA to 30A Protect against Fire)

> Relay Module for Load Control (2NO & 2CO, Indication Current
Level, Time & Fault)

» MD Control

> ZSI

> TCS

» Analog Module

> Communication (Modbus, Profibus, Zigbee etc)

> Directional SC, EF with 0.1In, Double Protection Time based
& Selection based Safety through AMS & Load Shedding etc
in High End Versions of Release

Lauritz Knudsen



Lauritz Knudsen's
Advantages

We Listen. We Partner. We Innovate

Turnkey Solutions

&

-]
Over 70 Years of (WA LS D Widest Distribution
. w | . |
experience —— 0’\0 Network

/1
End to End Solution \\
Innovative Products [l
through R&D

% Service at your
doorstep

Electrical & Automation

o"zo Customer Interaction
Hﬂ'ﬁ'ﬂ Centre
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ORDERING CODES

Description CAT No
Shunt Release (SR)

24-30V DC CL908160400
48/60V DC CL908160500
110V AC & DC CL908160A00
125/127V DC CL908160100
240V AC /220 - 250V DC CL908160B0OO
415V AC CL908160D0O0O
Closing Release (CR)

24-30V DC CL908174000
48/60V DC CL908175000
110V AC & DC CL90817A000
125/127V DC CL908171000
240V AC / 220 - 250V DC CL90817BO0O
415V AC CL90817D0O00O
Electrical Charging Device (ECD)

24-30V DC CL903620000
48/60V DC CL903630000
110V AC/110-125V DC CL903600000
220V AC / 200V DC CL903640000
240V AC / 250V DC CL903590000
415V AC / 400V DC CL903610000
Under Voltage Release (UVR) with time delay (0-1-3-5 sec)

24-30V DC CL908184000
110V AC/DC CL90818A000
240V AC/ 220V DC CL90818BO00O
415V AC CL90818D0O00O
Mechanical Interlock using Key & Lock

R - Lock Type -1 CL006590000
R - Lock Type - 2 CL006600000
R - Lock Type - 3 CL006610000
R - Lock Type - 12 CL006620000
R - Lock Type - 23 CL006630000
Locking arrangement for OFF button with R - Lock (on Breaker) CL908150000
Locking arrangement for ISO postion with R - Lock (on Cradle) CL908650000
Locking arrangement for ANY postion with R - Lock (on Cradle) CL909270000
C - Lock Type-S CL006640000
C-Lock Type-T CL006650000
C - Lock Type - ST CL006660000
C - Lock Type - SS CL006670000
C-Lock Type-TT CL006680000
Locking arrangement for OFF button with C - Lock (on Breaker) CL908140000
Locking arrangement for OFF button with C - Lock (on Cradle) CL909820000
Locking arrangement for ANY button with C - Lock (on Cradle) CL909810000
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Description CAT No
Mechanical Interlock using Bowden Cable (2 meters length)

Between 2 Incomers CL908100000
Between 3 Incomers CL908110000
Between 2 Incomers & 1 Standby CL908120000
Between 2 Incomers & 1 Buscoupler CL908130000
Note: Common from 400A to 6300A and can be interlocked between Fixed / Draw-out / Mixed version

Mechanical Interlock using Bowden Cable (3 meters length)

Between 2 Incomers CL906590000
Between 3 Incomers CL906600000
Between 2 Incomers & 1 Standby CL906610000
Between 2 Incomers & 1 Buscoupler CL906620000
Mechanical Interlock using Bowden Cable (5 meters length)

Between 2 Incomers CL906630000
Between 3 Incomers CL906640000
Between 2 Incomers & 1 Standby CL906650000
Between 2 Incomers & 1 Buscoupler CL906660000
Operation Counter CL909830000
Door Interlock CL909780000
Electrical Position Indication (EPI) CL958260000
Microswitch for Common Fault Indication (CFI) CL909490000
Microswitch for Ready To Close Indication (RTC)* CL909530000
Microswitch for Shunt Release CL909510000
Microswitch for Undervoltage Release CL909470000
Microswitch for Spring Charging Indication ST426720000
Safety Cover for IP54 CL908400000
Panel Maintenance Cover (Fixed & Drawout ACB) CL900490000
External Neutral CT for UW - MTX Releases

Frame-1,2 & 3 400-800A CL007170000
Frame-1 1000A CL001330000
Frame-1,2 & 3 1250-1600A CL007180000
Frame-1 2000A CL001340000
Frame-1- 2500A CL007190000
Frame-2 & 3 2000-4000A CL007200000
Frame-3 5000-6300A CL007210000
Additonal Auxillary Contacts for Drawout Breakers

Additional 6NO+6NC Aux Contacts CL905580000
Additional 2NO+2NC Aux Contacts CL905590000
Phase Barriers for OMEGAS

Fixed ACB Phase Barrier: HORIZONTAL (2 Nos.) CL912560000
Fixed ACB Phase Barrier: HORIZONTAL (3 Nos.) CL912570000
Fixed ACB Phase Barrier: VERTICAL (2 Nos.) CL912580000
Fixed ACB Phase Barrier: VERTICAL (3 Nos.) CL912590000
Drawout ACB Phase Barrier: Horizontal/VERTICAL CL907690000
Drawout ACB Phase Barrier: Horizontal/VERTICAL CL907700000
Matrix Release & Modules

UW-MTX 1.0 CL919660000
UW-MTX 1G CL919710000
UW-MTX 1.5G CL919650000
UW-MTX 1Gi CL905620000
UW-MTX 1Gi CL905620000
UW-MTX 1.5Gi CL905520000

Note: *Cradle SIC block CL958250000 needs to be ordered separately, If EPI not installed in same ACB.
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Description CAT No
UW-MTX 3.5 CL906450000
UW-MTX 3.5EC CL906440000
UW-MTX 3.5H CL904640000
UW-MTX 4.5 CL906470000
UW-MTX 3.5T B
UW-MTX 3.5ET *
UW-MTX 4.5T &
Power supply module CL907220000
Relay Module CL907160000
MODBUS Module** CL907090000
Profibus Module CL902950000
Smart Condigurator Module CL907050000
Power Metering Module (415V) CL906490000
Power Metering Module (690V) CL906850000
ZSI (Zone Selective Interlocing) Module CL907180000
TCS (Trip Circuit Supervision) Module CL907190000
Digital I/0 Module CL907150000
REF Module (CTs need to be considered extra) CL907210000
Analog Module CL907170000
EL (Earth Leakage Module) CL907200000
Matrix Release Simulation Kit CL907240000
Terminal Adaptor for Fixed OMEGA ACBs

Frame-1 400-2000A N/S (Vertical/Horizontal) CL609670000
Frame-1 400-2000A H (Vertical / Horizontal) CL609680000
Frame-1 2500A S/H (Vertical) CL609760000
Frame-2 400-2500A N/S (Vertical/Horizontal) CL601220000
Frame-2 400-3200A H, 3200A N/S (Vertical/Horizontal) CL609770000
Frame-2 4000A S/H (Vertical) CL604170000
Frame-3 400-4000A H/V (Vertical )# CL604180000
Frame-3 5000A H/V (Vertical) # CL603470000
Frame-3 400-5000A H/V (Horizontal) # CL603730000
Frame-3 6300A H/V (Vertical)# CL906690000
Terminal Adaptor for Drawout OMEGA ACBs

Frame-1 400-1000A N/S/H (Vertical / Horizontal) CL604380000
Frame-1 1250-2000A N/S/H (Vertical / Horizontal) CL609630000
Frame-1 2500A S/H (Vertical) CL609640000
Frame-2 400-3200A N/S/H (Vertical / Horizontal)

Frame-2 4000A S/H (Vertical) CL604200000
Frame-2 4000A S/H (Horizontal) CL603160000
Frame-3 400-4000A (Vertical)# CL601280000
Frame-3 400-4000A (Horizontal-Long) CL600730000
Frame-3 5000A (Horizontal-Long) CL609660000
Frame-3 5000A (Vertical)# CL600670000
Frame-3 6300A (Vertical)# CL609650000

Note: *Available on request as a factory-fitted option along with ACB.

**TCP/IP (ETHERNET) communicable release is a factory fitted option & available along with breaker only.
#Please consider 4 terminal adaptors per phase.
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Description CAT No
Cradle Base Plates

Base Plate Assembly Frame-1:3P CL910300000
Base Plate Assembly Frame-1:4P/Frame-2:3P CL910310000
Base Plate Assembly Frame-2:4P CL920280000
Base Plate Assembly Frame-3:3P CL930270000
Base Plate Assembly Frame-3:4P CL930280000
Base Plate Assembly Frame-3:4P (50% N) CL930290000
Breaker Terminal Adaptors without Ribs®

Breaker Terminal Adaptors Frame-1 400-2000A N, Frame-1 1600A S CL616160000
Breaker Terminal Adaptors Frame-1 400-1250A S CL700520000
Breaker Terminal Adaptors Frame-1 2500A S, Frame-1 400-2500A H CL600440000
Breaker Terminal Adaptors Frame-3 400-5000A H/V CL600440000
Breaker Terminal Adaptors Frame-2 400-3200A H, Frame-2 3200A S, Frame-3 6300A H/V (Bottom) CL600450000
Breaker Terminal Adaptors Frame-3 6300A H/V (Top) CL600460000
Breaker Terminal Adaptors Frame-1 2000A S (ACBs manufactured upto May 2015) CL600440000
Breaker Terminal Adaptors Frame-2 2500A S (ACBs manufactured upto Sep 2015) CL600450000
Breaker Terminal Adaptors with Ribs®

Breaker Terminal Adaptors Frame-1 2500A S, 400-2500A H CL606020000
Breaker Terminal Adaptors Frame-3 400-4000A H/V, 5000A H/V CL606020000
Breaker Terminal Adaptors Frame-1 2000A S (ACBs manufactured from June 2015) CL600380000
Breaker Terminal Adaptors Frame-2 400-2500A N CL600830000
Breaker Terminal Adaptors Frame-2 3200A N/S, 400-3200A H CL606030000
Breaker Terminal Adaptors Frame-2 4000A N/S/H - BOTTOM CL606030000
Breaker Terminal Adaptors Frame-3 6300A H/V - BOTTOM CL606030000
Breaker Terminal Adaptors Frame-2 4000A N/S/H - TOP CL606050000
Breaker Terminal Adaptors Frame-3 6300A H/V - TOP CL606050000
Breaker Terminal Adaptors Fr-2 2500A S (ACBs manufactured from Oct 2015 upto April 2016) CL606030000
Breaker Terminal Adaptors Frame-2 2500A S (ACBs manufactured from May 2016) CL600830000
Cradle Terminals & Supports (Left and Right from ACB Front)®

Terminal Support (LEFT & RIGHT) Frame-1 400A-2500A CL907500000
Terminal Support (LEFT & RIGHT) Frame-3 400A-5000A CL907500000
Terminal Support (LEFT & RIGHT) Frame-2 400A-3200A CL907510000
Terminal Support (LEFT & RIGHT) Frame-2 4000A CL913010000
Terminal Support (LEFT & RIGHT) Frame-3 6300A CL904680000
Cradle Terminal Frame-1 400A-2500A CL600310000
Cradle Terminal Frame-3 upto 5000A CL600310000
Cradle Terminal Frame-2 upto 3200A CL600320000
Cradle Terminal Frame-2 4000A (Bottom) CL600320000
Cradle Terminal Frame-3 6300A (Bottom) CL600320000
Cradle Terminal Frame-2 4000A (Top) CL600330000
Cradle Terminal Frame-3 6300A (Top) CL600330000

Note: $ Depending on the configuration of breaker (3P/4P), the quantity of these products per breaker shall vary. Kindly refer Manual for the

same.
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Description CAT Nos
Breaker Housing (Front & Rear)

Front Housing Frame-1:3P CL914110000
Front Housing Frame-1:4P CL914120000
Front Housing Frame-2:3P CL924110000
Front Housing Frame-2:4P CL924120000
Front Housing Frame-3:3P CL930850000
Front Housing Frame-3:4P CL930860000
Front Housing (LEFT) Frame-3:4P (50%N) CL934120000
Front Housing (RIGHT) Frame-3:4P (50%N) CL934130000
Rear Housing Frame-1:3P (400A-1600A) CL914130000
Rear Housing Frame-1:4P (400A-1600A) CL914140000
Rear Housing Frame-1:3P (2000A) CL914150000
Rear Housing Frame-1:4P (2000A) CL914160000
Rear Housing Frame-2:3P CL924130000
Rear Housing Frame-2:4P CL924140000
Rear Housing (RIGHT) Frame-3:3P CL934250000
Rear Housing (LEFT) Frame-3:3P, 4P (50%N) CL934260000
Rear Housing (RIGHT) Frame-3:4P, 4P (50%N) CL934270000
Rear Housing (LEFT) Frame-3:4P CL934280000
Cradle Side Plate Assembly (Left & Right from ACB Front)

Cradle Side Plate Assembly (Right) CL900190000
Cradle Side Plate Assembly (Left) CL900200000
Rail Assembly (Left and Right from ACB Front)

Rail Assy.(RIGHT) CL900230000
Rail Assy. (LEFT) CL900240000
OMEGA - Matrix Neutral Configuration

Matrix Neutral Configuration Adaptor (NRYB to RYBN on site) CL016280000
Matrix Neutral Configuration Adaptor (NRYB to BYRN on site) CL000830000
Matrix Neutral Configuration Adaptor (NRYB to NBYR on site) CL000410000
Old SIC Retrofit Kit for OMEGA

Cradle Block SIC Cross Piece Assembly Frame-1: 3P CL910420000
Cradle Block SIC Cross Piece Assy Frame-1:4P/Frame-2:3P CL910430000
Cradle Block SIC Cross Piece Assembly Frame-2:4P CL920420000
Cradle Block SIC Cross Piece Assembly Frame-3:3P CL930420000
Cradle Block SIC Cross Piece Assy Frame-3: 4P (50% N) CL930430000
Cradle Block SIC Cross Piece Assembly Frame-3:4P CL930440000
Breaker Retrofit Kit for Block type SICs CL912080000
Breaker Front Facia; OMEGA CL900570000
Manitenance Kit

Maintenance Kit - OMEGA CL007430000
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Description | CAT Nos
Main Contact Assemblys

Main contact assy. Frame-1 400A-1600A(N) CL911810000
Main contact assy. Frame -1 400A-1600A(S) CL911820000
Main contact assy. Frame-1 2000A(N) CL901920000
Main contact assy. Frame-1 2000(S) (Upto June-2015) CL911830000
Main contact assy. Frame-1 2000(S) (July-2015 Onwards) CL902960000
Main contact assy. Frame-1 400A-2500A(H) & 2500A(S) CL911830000
Main contact assy. Frame-2 400A-2500A(N) CL903310000
Main contact assy. Frame-2 400A-2500A(S) (Upto July-2015) CL921810000
Main contact assy. Frame-2 400A-2500A(S) (Aug-2015 to May-2016) CL902970000
Main contact assy. Frame-2 400A-2500A(S) ( June-2016 Onwards) CL903310000
Main contact assy. Frame-2 3200(N) CL906420000
Main contact assy. Frame-2 3200(S) CL921810000
Main contact assy. Frame-2 400A-3200A(H) CL921820000
Main contact assy. Frame-2 4000A(N/S/H) CL906430000
Main contact assy. Frame-3 400A-6300A(H) CL931810000

Main contact assy. Frame-3 400A-6300A(V) CL931820000
Jaw Contact Assembly®

Frame-1 : 400A - 1600A (N)

Frame-1 : 2000A (N) & 400A - 1600A (S)
Frame-1 : 2000A (S)

Frame-1 : 2500A (S) & 400A - 2500A (H)
Frame-2 : 400A - 2500A (N/S) CL911840000
Frame-2 : 3200A (N/S) & 400A - 3200A (H)
Frame-2 : 4000A (N/S/H)

Frame-3 : 400A - 5000A (H/V)

Frame-3 : 6300A (H/V)

Jaw Puller CL904600000
CT wire harness

CT wire-harness Frame-1:3P CL006870000
CT wire-harness Frame-1: 4P CL006880000
CT wire-harness Frame-2:3P CL006890000
CT wire-harness Frame-2 : 4P CL006900000
CT wire-harness Frame-3:3P CL006910000
CT wire-harness Frame-3:4P CL006920000
CT wire-harness Frame-3: 4P (50%N) CL006930000
SIC blocks

New SIC block CL958250000
New SIC block for EPI CL958260000

Note: $ Depending on the configuration of breaker (3P/4P), the quantity of these products per breaker shall vary. Kindly refer Manual for the
same.
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Description CAT Nos
OMEGA - Matrix CTs (Internal)®

Frame-1-400/630/800A CL007000000
Frame-1-1000A(For ACBs Ordered After January-2022) CL000790000
Frame-1-1000/1250/1600A CL007010000
Frame-1-2000A(For ACBs Ordered After January-2022) CL000800000
Frame-1-2000/2500A CL007020000
Frame-2-400/630/800A CL007250000
Frame-2-1000/1250/1600A CL007030000
Frame-2-2000/2500/3200/4000A CL007040000
Frame-3-400/630/800A CL007260000
Frame-3-1000/1250/1600A CL007270000
Frame-3-2000/2500/3200/4000A CL007050000
Frame-3-5000/6300 CL007060000
OMEGA Frame 3 Equaliser$

OMEGA EQUALISER Frame-3 400A-5000A(For Fixed Breakers) CL634100000
OMEGA EQUALISER Frame-3 400A-5000A (For Drawout Breakers) CL634220000
OMEGA EQUALISER Frame-3 6300A Top (For Drawout Breakers) CL634190000
OMEGA EQUALISER Frame-3 6300A Bottom (For Drawout Breakers) CL634200000
Safety Shutter & Padlock®

Safety shutter Frame-1/2 CL900160000
Safety shutter Frame-3 CL900160000
Safety shutter padlock Frame-1 CL909970000
Safety shutter padlock Frame-2 CL900560000
Safety shutter padlock Frame-3 CL909970000

same.

Note: $ Depending on the configuration of breaker (3P/4P), the quantity of these products per breaker shall vary. Kindly refer Manual for the
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U-POWER

O ME GA ACB Ordering Guide

Air Circuit Breakers

UW| 1 (|08 N| X | D |1 2|9 |0 |0 UW1 800N 3P ED 1.5G BotV
v I—» Selection for Termination (For Drawout ACBs Only)
R Standard Termination 0
Frame Size
For Top Horizontal (Long), Bottom Vertical for Fr2 & Fr3
Frame - | 1
= i For Top & Bottom Horizontal (Long) for Fr3 Y
rame- Note: X is applicable for 4000A (Fr2 & Fr3) and 5000A (Fr3).
Frame - Il Y is applicable for 4000A (Fr3) & 5000A (Fr3).
X & Y recommended for Buscoupler only.
For 800V AC Application M
\4 For 1000V AC Application ZH
Current Ratings
> Temperature Rise Monitoring®
400A 04 .
Not Required 0
630A 06 Required 1
800A 08 y
1000A 10 Type > Selection for P&C Units
1250A 12 Manuz-ally Operated 1 3(/\(/) (\,(VA/:Xr;r(;tecnon) 3
1600A 16 Electrically Operated | 2 .
UW - MTX1G 8
2000A 20 UW - MTX1Gi B
2500A® 25 > Version UW - MTX1.5G 9
3200A 32 Draw-out D UW - MTX1.5Gi C
4000A 40 Fixed = UW-MTX3.5 3
5000A 50 Cradle/Fixed Part C UW-MTX3.5EC®) 4
6300A 63 Breaker/Moving Part B UW-MTX4.5 5
UW-MTX3.5H 6
v UW-MTX3.5T E
- - - W UW-MTX3.5ET F
Selection for Breaking Capacity (Icu=lcs)
UW-MTX4.5T G
50kA (Fr-1 upto 2000A & Fr-1l upto 4000A) N
65kA (Fr-1 & Fr-Il) S —> Selection for control voltage®
8OKA (Fr-l, Fr-ll & Fr-1l) H For Manually Operated 0
100KA (Fr-11T) \ 240V AC/DC ECD & CR + 240V AC/DC SR 1
240V AC/DC ECD & CR + 24V DC SR 2
110V AC/DC ECD & CR + 110V AC/DC SR 3
Please Note: 240V AC/DC ECD & CR + 110V AC/DC SR 4
M For Icw values please refer technical specification
@ QOther options of control voltage are available as accessory > Selection for No. of Poles
® Temperature protection is available in UN-MTX3.5 Series & 3 Pole X
UW-MTX4.5 Series 4 Pole 100% N F
@) . i
For Fr-1, 2500A §e_lect|on, please.conta.lct the nearest branch office 4 Pole 50% N (in Fr-lll only) H
® For system requiring 690V metering, kindly order separate 7 Eel(e S8 1) a0 00 5
Power Metering module with MTX3.5. o€ EREEET )

U-POWER

OMEGA ACBs are offered with following standard features

Air Circuit Breakers

OMEGA ACBs with UW-MTX release will have inbuilt-

Current Metering (MTX 1.5G/1.5Gi/3.5 Series/4.5 Series), Common Fault Indication microswitch,
4NO+4NC Aux. contacts, Smart-racking shutter, Safety shutter assembly, Racking Handle, Door sealing
frame, Pad-locking arrangement for ON/OFF button, Rating Error Preventer, Arc shield.

A) For ratings upto 1600A, one side vertical terminal adaptors (Bottom) for Frame 1,2 & 3.

B) For ratings 2000A & above, both side vertical terminal adaptors (Top & Bottom) for Frames 1,2 & 3.
C) For rating 4000A and above operation counter inbuilt for Frames 2 & 3 both.

OMEGA ACBs with UW-MTX release will have inbuilt-

Current Metering (MTX 1.5G/1.5Gi/3.5 Series/4.5 Series), Common Fault Indication microswitch,
4ANO+4NC Aux. contacts, Door sealing frame & Pad-locking arrangement for ON/OFF push button.

A) For ratings upto 1600A, one side vertical terminal adaptors (Bottom) for Frames 1,2 & 3.

B) For ratings 2000A & above, both side vertical terminal adaptors (Top & Bottom) for Frames 1,2 & 3.

C) For ratings 4000A & above, operation counter inbuilt for Frames 2 & 3 both.
Lauritz Knudsen
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Fixed Version:

# Please contact the nearest branch office for more details of 800V & 1000V AC ACBs




Electrical Standard
Products (ESP) Offices

HEAD OFFICE

Lauritz Knudsen Electrical & Automation, A/600, Shil-Mahape Road, TTC Industrial Area, MIDC Thane, Navi Mumbai, 400 710, Maharashtra.
Tel: 022-6722 6300 | Fax: 022-6705 1112 | e-mail: CIC@LK-EA.com

Lauritz Knudsen Electrical & Automation
C-201, The First Commercial Complex,
B/S Keshavbaug Party Plot, Vastrapur,

Ahmedabad - 380 015
Phone No: 022-6932 7800
e-mail: CIC@LK-EA.com

Lauritz Knudsen Electrical & Automation
Wework Central, #36 Infantry Road,
Bengaluru - 560 001
Phone No: 022-6932 7800
e-mail: CIC@LK-EA.com

Lauritz Knudsen Electrical & Automation
Under O Launchpad, 4th Floor,
Unit-434, Esplanade 1, Rasulgarh,
Bhubaneswar - 751 010
Phone No: 022-6932 7800
e-mail: CIC@LK-EA.com

Lauritz Knudsen Electrical & Automation,
801 Word Level-8, No. 28,
SIDCO Industrial Estate, Guindy,
Chennai - 600 032
Phone No: 022-6932 7800
e-mail: CIC@LK-EA.com

Lauritz Knudsen Electrical & Automation
Playworkz Coworking Space
43 & 44, 3rd Cross,
Bharathy Colony, Peelamedu,
Coimbatore - 641 004
Phone No: 022-6932 7800
e-mail: CIC@LK-EA.com

Lauritz Knudsen Electrical & Automation
3rd Floor, 1&2 Vijay Park,

Main Chakrata Road, Opp. Anandam,
Near Ballupur chowk,
Dehradun - 248 001

Phone No: 022-6932 7800
e-mail: CIC@LK-EA.com

Lauritz Knudsen Electrical & Automation
Ground Floor, B-27,
Biplab Rashbihari Sarani,
Sector 2A, Bidhan Nagar,
Durgapur - 713 212
Phone No: 022-6932 7800
e-mail: CIC@LK-EA.com

Lauritz Knudsen Electrical & Automation
6th Floor, Exotica Greens, A Block, 191,
R G Baruah Road, Guwahati Central,
Guwabhati - 781 005
Phone No: 022-6932 7800
e-mail: CIC@LK-EA.com

Lauritz Knudsen Electrical & Automation
Shri Daneshwari, 1st Floor,

Plot No. 17, 2nd Cross, Near Old Income
Tax Office Road, Vidyanagar,
Hubballi - 580 021
Phone No: 022-6932 7800
e-mail: CIC@LK-EA.com

Lauritz Knudsen Electrical & Automation
AWFIS Space Solutions, Prestige Phoenix,
4th floor, 1405, Umanagar, Begumpet,
Hyderabad - 500 016
Phone No: 022-6932 7800
e-mail: CIC@LK-EA.com

Lauritz Knudsen Electrical & Automation
Workie, 214 - 2nd Floor,
Apollo Premier, PU-4,
Scheme No. 54, Vijay Nagar Square,
Indore - 452 010
Phone No: 022-6932 7800
e-mail: CIC@LK-EA.com

Lauritz Knudsen Electrical & Automation
Office No. 430, 4th Floor,
Jaipur Electronic Market, Riddhi Siddhi,
Gopalpura Bypass,
Jaipur - 302 018
Phone No: 022-6932 7800
e-mail: CIC@LK-EA.com

Lauritz Knudsen Electrical & Automation
GDR Siddha, Ground Floor, N Road
Bistupur, Opposite St. Mary's Church,
Jamshedpur - 831 001
Phone No: 022-6932 7800
e-mail: CIC@LK-EA.com

Lauritz Knudsen Electrical & Automation
Business Communication Centre
2nd Floor, Chiramel Chambers,
Kurisupally Road, Ravipuram,
Kochi - 682 015
Phone No: 022-6932 7800
e-mail: CIC@LK-EA.com

Lauritz & Knudsen Electrical & Automation,
207, 2nd floor, Revolution Complex,
Station Road, E Ward,

Next to Pedestrian Bridge,
Kolhapur - 416 001
Phone No: 022-6932 7800
e-mail: CIC@LK-EA.com

Lauritz Knudsen Electrical & Automation
2nd Floor, BN3, Salt Lake, Sector-V,
Kolkata - 700 091
Phone No: 022-6932 7800
e-mail: CIC@LK-EA.com

N\

Lauritz Knudsen Electrical & Automation
No.10, Fortuna Towers, 2nd Floor,
Rana Pratap Marg, Near NBRI,
Lucknow - 226 001
Phone No: 022-6932 7800
e-mail: CIC@LK-EA.com

Lauritz Knudsen Electrical & Automation
El Dorado Building, 3rd Floor, 6,
Venkatraman Street, Chinna Chokkikulam,
Madurai - 625 002
Phone No: 022-6932 7800
e-mail: CIC@LK-EA.com

Lauritz Knudsen Electrical & Automation
Bestech Business Park,
Tower - A, 2nd floor, Sector - 66
Mohali - 160059
Phone No: 022-6932 7800
e-mail: CIC@LK-EA.com

Lauritz Knudsen Electrical & Automation
TC Il, Tower B, PRIMA BAY Gate No. 5,
Saki Vihar Road Powai,
Mumbai - 400 072
Phone No: 022-6932 7800
e-mail: CIC@LK-EA.com

Lauritz Knudsen Electrical & Automation
Unnati Building, 2nd Floor,
Automation Campus, A-600, TTC Industrial
Area Shil-Mahape Road, Mahape,
Navi Mumbai - 400 710
Phone No: 022-6932 7800
e-mail: CIC@LK-EA.com

Lauritz Knudsen Electrical & Automation
M1 & M2, Mezzanine Floor,
Himalaya Excellency,

Plot No. C-47, Pratap Nagar Square,
Nagpur - 440 022
Phone No: 022-6932 7800
e-mail: CIC@LK-EA.com

Lauritz Knudsen Electrical & Automation,
3rd floor,
Uttam Tower by Viraj Estate,
Sharanpur Road,
Nasik - 422 002
Phone No: 022-6932 7800
e-mail: CIC@LK-EA.com

Lauritz Knudsen Electrical & Automation
A-25, 1st Floor, Imperia Complex,
Mohan Corporative Industrial Estate,
Near Sarita Vihar Metro Station,
Mathura Road,

New Delhi - 110 044
Phone no: 022-6932 7800
e-mail: CIC@LK-EA.com

Lauritz Knudsen Electrical & Automation
A06/A07, Second Floor,
Grand Chandra Complex, Frazer Road
Patna - 800 001
Phone No: 022-6932 7800
e-mail: CIC@LK-EA.com

Lauritz Knudsen Electrical & Automation
UrbanWrk, 5th Floor, Sai Radhe,
Raja Bahadur Mill Road, Behind Hotel
Grand Sheraton, Sangamwadi
Pune - 411 001
Phone No: 022-6932 7800
e-mail: CIC@LK-EA.com

Lauritz Knudsen Electrical & Automation
Office No. 211 & 212, Pithalia Plaza,
KK Road, Near Fafadih Chowk,
Raipur - 492 001
Phone No: 022-6932 7800
e-mail: CIC@LK-EA.com

Lauritz Knudsen Electrical & Automation,
DevX 4th Floor, A Wing, Om 9 Square,
150 Ft Ring Road, Near Nana Mava Circle,
Opp Silver Heights,

Rajkot - 360 001
Phone No: 022-6932 7800
e-mail: CIC@LK-EA.com

Lauritz Knudsen Electrical & Automation
10th Floor, Titaanium Business,
Bhimrad Road, Althan
Surat - 395017
Phone No: 022-6932 7800
e-mail: CIC@LK-EA.com

Lauritz Knudsen Electrical & Automation
11th Floor, Block-D, Notus IT Park,
Sarabhai Campus, Bhailal Amin Marg,
Vadodara - 390 023
Phone No: 022-6932 7800
e-mail: CIC@LK-EA.com

Lauritz Knudsen Electrical & Automation
Naga Chambers, 3rd Floor, D/No. 12-1-16,

Plot No. 49, Survey No. 1051, Waltair Main Road,

Visakhapatnam - 530 002
Phone No: 022-6932 7800
e-mail: CIC@LK-EA.com

Product improvement is a continuous process. For the latest information and special application,
please contact any of our offices listed here. Product photographs shown for representative purpose only.

Lauritz

I(nudsen

Electrical & Automation

Lauritz Knudsen Electrical & Automation, Electrical Standard Product

A/600, Shil-Mahape Road, TTC Industrial Area, MIDC Thane, Navi Mumbai, 400 710,

Maharashtra, Phone No: 022-6722 6300 | Web: www.LK-EA.com

Customer Interaction Center (CIC)

Phone no: 022-6932 7800

Web: www.LK-EA.com | e-mail: CIC@LK-EA.com
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