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The History of LKE Electric
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The acronym LKE stands for Lauritz Knudsen Electric. In the late 1970s, the LK
Electric Company was established in Singapore by its parent company, LKE
(Europe) of Denmark. It is to manufacture LK’s range of products, namely, the
Domino, the Tabular of low tension switchboards, the ELC-24 medium voltage
panel and the Ring Main Unit (RMU).

By the mid-80s, with an influx of technology from Denmark, a Components
Division was set up. This was also to cater to the growing demands in the low
voltage sector. Popular products such as the Switch Fuse of the QSA series,
Miniature Circuit Breakers (MCB), Moulded Case Circuit Breakers (MCCB),
Load Break Switches (LK’s ELC-24) and Vacuum Circuit Breakers (LK’s VB-1)
were all produced in the Singapore factory.

In 1992, the LKE Electric Company was established in Malaysia and by
1994, has offices in Zhuhai, Shanghai and Beijing in China. At the same time,
LKE Electric entered into a partnership with the Cubic Modular System A/S
company of Denmark to produce the Cubic Modular Switchboard. And since
then, there is no looking back for the company.

The company is always striving to benefit its customers. Efforts in R&D are
constantly focused, especially with the current era of modern technology, to
enable its products to be of a higher quality and safer, yet at the same time,
aesthetically pleasing and affordable. The company also prides itself with
upgrading of its production facilities, in keeping up with technology, to fulfil
stringent process and quality control requirements. Building a relationship with
the customers and understanding their needs with a zero-defect and
unbeatable range of products are the main objectives of LKE Electric.

Focusing on these objectives, LKE Electric has become an industry leader
with its MCCB Superior Series, 6 & 10kA MCB series, 12kV Load Break Switch
(LBS) and Vacuum Load Break Switch (VLBS) and SF6 Breakers.
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Superior Series Current Limiting MCCB

LKE Electric’s Superior Series Current Limiting MCCB was developed with the
latest technology for heavy duty usage: a magnetic trip unit for reliable quality
tripping when short circuit occurs, repulse force for moving and fix contact
construction, zero arc distance for the arc chute moulded in with thread nut for the
case and cover and a long lasting BMC material for mounting, super mechanical
and electrical strength.

Application

The current limitihng MCCB Superior series is suitable for circuit protection in
individual enclosures, switchboards, lighting and power panels as well as motor-
control centers. The MCCB is designed to protect systems against overload and
short circuits up to 65kA with the full range of accessories.

Mechanism

The MCCB Superior series is designed to be trip-free. This applies when the
breaker contacts open under overload and short circuit conditions and even if the
breaker handle is held at the ON position. To eliminate single phasing, should an
overload or short circuit occur on any one phase, a common trip mechanism will
disconnect all phase contacts of a multipole breaker.

Material

The Superior series circuit breakers’ housing is made of BMC material, which
is unbreakable and has a very high dielectric strength, to ensure the highest level
of insulation. The same material is also used to segregate the live parts in between
the phases.

Accessories
To enhance the Superior series MCCB, internal and external modules can be
fitted onto the breaker. They are as follows:

 shunt trip colil = undervoltage release

= auxiliary switch e alarm switch

= motorized switch « rotary handle

 plug-in kit (draw-out unit) = auxiliary & alarm switch

International Standards
The MCCB Superior series conform and meet the requirements of these
international governing bodies:
e [EC 60947-2 from the International Electrotechnical Committee
* BS EN60947-2 from British Standards
e BT/T14048-2 from China
e NEMA AB-1 from American Standards
* VDE 0660 from Germany.
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Accreditation
of the Superior
Series MCCB

Having undergone rigid testings and achieving
accreditation from SIRIM QAS of Malaysia and
TILVA from China, these test reports affirm the
superior quality of LKE Electric Company’s
Current Limiting Superior Series MCCB.
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Exceptional Current Limiting
Quick-Breaking Performance

The MCCB Superior series has exceptional performance characteristics at the
rated breaking current of 50KA. This includes:
 Limiting short-circuit current, Ip, to 106KA (maximum peak let-through
current)

e Interrupting fault current, Ic, 50.7KA at 436V

» Breaking time of approximately 0.00949 seconds

< Arc-quenching time at approximately 0.0066 seconds.

As a result, the peak short circuit current (Ip) is limited to the cut-
off current (Ic). This leads to a substantial reduction in electrodynamic
stresses in the overall system. I? let-through (proportional to the
shaded area) is considerably reduced, resulting in lower thermal

stresses in down-stream equipment and connecting cables.

Ip, 106KA

Ic, 50.7KA

f Current, I (KA)
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A = Total break time, approximately 0.00949s
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The Superior Series MCCB
an in-depth look

Features
1 BMC material for

base and cover

2 Arc chute

3 Mounting for ST or
UVT connection block

4 Trip-free mechanism

5 Moving contacts

6 Clear and IEC-
compliant markings

7 Magnetic trip unit

8 Thermal trip unit

9 Compact size

¥ Ld 7] Features

a Arching chamber

b BMC

c Handle

d Magnetic trip unit
e BMC

f  Tripping mechanism

g Moving contact

S . h Fixed contact

i Thread nut




The Technology of Tripping Devices

MCCB Arc Chamber (diagram 1)

The MCCB arc chamber is specially designed with an arc channel as a
flow guide to improve the capability of extinguishing the arc and reducing the
arc distance.

MCCB Base (diagram 2)

Mounting screws are used to insert thread nuts in the MCCB base. The
cover can withstand high electromagnetic force during a short-circuit; this
prevents the MCCB cover from tearing off. This is an improvement over self-
taping screw of other models.

Fixed Contact (diagram 3)

The MCCB fixed contact does not have any mounting screws near the
contact points. A steel screw can generate heat and the magnetic flux
surrounding the conductor carrying the current can create a very high
temperature. If a short-circuit occurs, it will cause the contact points to be
welded or melted.

Materials (diagram 4)

The base and cover of the MCCB are made of a specially formulated
material, i.e. bold moulded compound (BMC). It has a high-impact thermal
strength, fire resistant and capable of withstanding high electromagnetic
forces that occur during a short-circuit. Majority MCCB manufacturers in the
market use pheonolic compounds with less electrical and mechanical
strength.

Repulsive Force (diagram 5)

An electromagnetic repulsive force is where the force works between a
current of the movable conductor and a current (I) in the reversed direction
of the fixed conductor. This is an improvement of the electromagnetic force
during breaking over other models.

MCCB
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The Technology of Tripping Devices

Thermal Magnetic Type (Solenoid)

MCCB Superior Series, all models

Time-Delay Operation
Time-delay operation occurs when an overcurrent heats and warps the bimetal
to actuate the trip bar.

Instantaneous Operation
If the overcurrent is excessive and the magnetization of the solenoid coll
strong enough to attract the armature, an instantaneous operation will
actuate the trip bar.

Hydraulic Magnetic Type

MCCB Superior Series, selected models only

Time-Delay Operation
In an overcurrent flow situation, the magnetic force of the coil overcomes the
spring and closes to the pole piece, thereby attracting the armature and
actuates the trip bar. The delay is obtained by the viscosity of silicon oil.

Instantaneous Operation

If the overcurrent is excessive, the armature is instantly attracted without the
influence of the moving core.

Trip Bar

— Armature Pole Piece
L] \
Bimetal Tripping Damping
Bar \ 0O Spring
é: g/ Coil
Armature
K ( K- Silicon Oil
\ & ﬁ ]
Moving Core
C )
ﬁ Tube
BN | =
Coil
Thermal magnetic tripping Hydraulic magnetic tripping
(available for all models) (available for LKS-63 C and S

and LKS-100 C models only )




Tripping Characteristics

Bi-metal Overload Tripping

Bi-metal overloads are designed to protect the motor against overheating due
to excessive current loading and at the same time, allow full utilization of its rating.
To date, LKE designs MCCB according to the international standards (see below).

Multiple of Set Current (A) Tripping Time Operating Condition
1.05 (In < 63) > lhour cold
1.05 (In > 63) > 2h cold
1.30 (In < 63) < 1hour warm
1.30 (In > 63) < 2hour warm

These thermomagnetic overcurrent releases (bi-metal) are non-interchangeable
thermomagnetic devises. They incorporate heat sensitive elements for protection
against overcurrent and the rated current of the releases (Ith) must be equal to or
greater than the operating current of the circuit breaker.

Inverse Time Delay Tripping

The thermodynamic release of LKE’s circuit breaker affects the inverse time
delay tripping, while the magnetic release affects an instantaneous tripping. It is
shown in Table A (distribution circuit breaker) and Table B (motor protection circuit
breakers).

. . i o . o
Thermodynamic Release Ambient Temperature; land +40°C, marine +45°C Operating Current for

Magnetic Release (A)

Rated Current (A)
1.05 In (cold state) Operative Time (h) 1.30 In (heated state) Operative Time (h)

10 =In <63 1 1 10In + 20%
< 63 <In < 100 2 2 10In + 20%
Q
el 5In + 20%
ﬁ 100 =< In = 800 2 2 10in + 20%
630 =< In < 800 2 2 8In + 20%
Thermodynamic Release Ambient Temperature; land +40°C, marine +45°C Operating Current for
Rated Current (A) .
1.05 In (cold state) Operative Time (hr) 1.30 In (heated state) Operative Time (hr) Magnetic Release (4)
m
% 10 <In <63 2 2 12In + 20%
©




Installation and Fittings

Further adjustments are unnecessary or allowed for the circuit breaker or its
accessories during service as their settings have been fine tuned by LKE Electric.

The handle of the circuit breaker has three positions which will indicate when
the breaker is closed, opened or tripped respectively. When the handle is at the trip
position, it must be pulled backward first so as to reset the breaker and be ready
for closure.

If the security seal of the circuit breaker is kept intact for 24 months from the
delivery date, and instructions are followed for its storage and maintenance, any
inherently defective product will be repaired and/or replaced at no further expense
to the customer.

Recommended Tightening Torque of the MCCB Terminal Screws

Terminal Screw Tightening Torque (Nm)

Pan head screw M5 23-34

Pan head screw M8 49-6.9

Hex. socket head screw M8 7.8-12.7
Hex. socket head screw M10 13.7 - 22.5
Hex. socket head screw M11 18.6 - 31.4
Hex. socket head screw M10 c/w terminal bar 225-37.2
Hex. socket head screw M12 c/w terminal bar 40.2 - 65.7

Preferred Conductor Size
with Preference to Current Rating

Current Range (A)

Copper Bar Dimensions for

Conductor Size (sq. mm) Currents above 400A

8 1

12 15 Rated Current Copper Bars
20 25 ) Number Dimension (mm)
25

32 400 2 30x5
50 10

os 16 500 2 40 x 5
85 25 630 2 50x 5
100 35
130 50 800 2 60 x 5
150 50 1000 2 80X 5
175 70
200 95 1250 2 100 x 5
225 95
250 120
275 150
300 185
350 185
400 240




Arc Quenching Distance

Due to the unique design of the arc chute with an Arc Top Plate, the arc quenching
level is very low compared to other conventional models.

Arc Quenching

el e Distance A & B (mm)

LKS-63C 15

LKS-63S
LKS-100C 20
LKS-100N

LKS-100S
LKS-100H
LKS-225C
LKS-225N

50

LKS-225S
LKS-225H 60
LKS-400C

LKS-400S
LKS-400H
LKS-600S
LKS-600H
LKS-800S
LKS-800H

100

measurements are in millimeter (mm)

Arc Quenching
level
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