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About us

Larsen & Toubro infuses engineering with imagination. The company offers a wide
range of advanced solutions in the field of Engineering, Construction, Electrical &
Automation, Machinery and Information Technology.

L&T Switchgear, a part of the Electrical & Automation business, is India's largest
manufacturer of low voltage switchgear, with the scale, sophistication and range to
meet global benchmarks. With over five decades of experience in this field, the
company today enjoys a leadership position in the Indian market with a growing
international presence.

It offers a complete range of products including powergear, controlgear, industrial
automation, building electricals & automation, reactive power management, energy
meters, and protective relays. Majority of these products conform to Indian and
International Standards.

Switchgear Factory, Ahmednagar




Capacitor Duty Contactors - Type MO C

In industrial application, capacitors are mainly used for power factor correction.
Capacitor Duty Contactors are used to switch power capacitors depending upon
the amount of reactive power compensation required.

Capacitor Duty Contactors are required because conventional contactors when
used for capacitor switching are unable to meet the operational requirements. At
the time of switching, a capacitor effectively appears as a short-circuit. The
magnitude of capacitor inrush or charging current will depend upon value of AC
voltage level along with impedance of feeder cables and supply transformers.

When switching individual capacitor bank, charging current can reach a peak
value of up to 30 times the rated capacitor current and in case of multistage
capacitors it can reach up to 180 times the rated capacitor current. The resultant
high inrush current peak caused due to capacitor switching depends upon the
following factors:

> Network Inductance
) Transformer MVA and short-circuitimpedance

» Type of power factor correction; fixed or automatic

» Harmonic contentin the system

This large current can flow through the contactor since initial inrush current is taken from both main supply and
capacitor already connected. Conventional power contactors will simply allow the inrush current to flow through them.
As a result, both contactors and capacitors will be heavily stressed. This will in turn greatly reduce the life of
conventional power contactors and capacitors. Sometimes it may also result in welding of main contacts of
conventional power contactors. It is therefore, essential to limit the current peak by inserting series damping resistors
provided in specific Capacitor Duty Contactors.

Hence, special purpose Capacitor Duty Contactors are used to meet capacitor switching application requirements and
they are designed to withstand:

1. Permanent current that can reach 1.5 times the nominal current of capacitor bank

2. Short but high peak current on pole closing

Contactors are fitted with block of three early make auxiliary contacts in series with six damping resistors (2 per phase)
to limit peak current to a value within contactor making capacity.

After successful damping of high inrush current, when the main contacts close, the auxiliary contacts are automatically
disconnected from the circuit by De-Latching mechanism.




Benefits of using Capacitor Duty Contactors:

Since switching of capacitor banks involves high transient inrush currents, the size of the contactor required to switch these
high currents becomes higher. Hence, current limiting inductors are used in series to attenuate this inrush current.
This increases the system cost and panel space.

Atypical case below illustrates the magnitude of transient inrush current for switching of a capacitor bank.
Fora 12.5 KVAR Capacitor bank:

Rated current of 12.5 KVAR 415V Capacitor = 18A

Peak Inrush current without Damping Resistors = 1200A

Capacitor Duty Contactors are designed to limit this high transient inrush current by introducing damping resistors with early
make auxiliary contacts. The current limiting due to damping resistors protects the APFC system from harmful effects of the
capacitor charging inrush current.

Peak Inrush current with Damping Resistors = 260A
Itis observed that peak inrush current with damping resistors is one fifth of that without damping resistors.

As the contactor is now required to switch the rated capacitor current, the size of the contactor required is smaller. Thus the
system cost and panel space are significantly lower when Capacitor Duty Contactors are used.

MO C Capacitor Duty Contactors:

MO C Capacitor Duty Contactors are designed for switching 3 phase, single or multi-step capacitor bank.

In conventional capacitor switching contactors, early make auxiliary contacts used for insertion of damping resistors used to
remain in the circuit continuously. During current breaking these auxiliary contacts would also carry and break the currents
due to higher arc resistance in the main pole during arcing. This current breaking by auxiliary contacts at higher transient
recovery voltage causes unreliable product performance and premature product failures.

MO C range of capacitor switching contactors have patented mechanism which disconnects the early make auxiliary
contacts after the main contacts are closed. This completely eliminates the possibility of auxiliary contacts carrying and
breaking the currents during breaking operation. This enhances the product switching performance and improves the
product life.

Features and benefits of MO C Capacitor Duty Contactors

De-latching auxiliary contacts Improved switching performance

Reduced losses in auxiliary
Dual contact gap for auxiliary contacts Higher electrical life
) Enhanced product safety
Encapsulated Resistor Assembly
No flash over between phases
R . . Ease of wiring
Separate termination of damping resistors - —
Enhanced operational reliability
Improved switching performance
Wide and chatter-free operating band Higher electrical life

Higher product reliability

Separate termination of damping resistors for
enhanced operational reliability



Technical Specification

Catalogue No.

Conformance to Standards

Rated Operational Current (AC - 6b) 3 phase delta

connected capacitor bank at 415V , 50Hz

Short circuit protection

kVAr Rating

230 Vac

415 Vac

Max. Operational Voltage

Rated Insulation Voltage

Rated Impulse withstand Voltage

Degree of Protection

Overall Dimensions

Height
Width
Depth

Mounting Dimensions

No. of built in Aux. Contacts

Main Terminal
Capacity

Coil Operating Band

Coil Consumption

Life (Operating Cycles)

Solid Conductor

Stranded Conductor

Finely Stranded Conductor

Pick - Up
Drop - Off

Pick - Up

Hold - On

Max. Operating Frequency

Operating Sequence

Making

Breaking

Built in Aux
Contacts

% Uc

% Uc

Mechanical
Electrical

Operations / Hr

1NO
1NC

kVar

kVar

mm

2

mm
mm?®
\Y
\Y
VA
VA
w
Million

Million

CS96320
CS96337

5.0
8.5

415

690

83.5
45
133.5
35x60-65-70
1NO/1NC
2x10
2x10
2X6
75-110
35-65
77
9
2.8
10
0.2
240
Early Make / Main

Main Contacts Break

CS96321
CS96338

18

7.5
125

415

690

83.5
45
133.5
35x60-65-70
1NO/1NC
2x10
2x10
2X6
75-110
35-65
77
9
2.8
10
0.2
240
Early Make / Main

Main Contacts Break

CS90019
CS90020

21

8.5
15

415

690

83.5
45
133.5
35x60-65-70
1NO/1NC
2x10
2x10
2X6
75-110
35-65
77
9
2.8
10
0.2
240
Early Make / Main

Main Contacts Break

CS90021 CS96322 CS96323
CS90022 CS96339 CS96340
EN 60947-4-1 |EC 60947-4-1 IS/IEC 60947-4-1
28 35 50
gG type fuses rated at 1.5- 21,
11 14.5 20
20 25 33.5
415 415 415
690 690 1000
8 8 8
IP 20
83.5 83.5 123.5
45 45 55
133.5 133.5 163.0
35x60-65-70 35x60-65-70 45x100- 105
1NO/1NC 1NO/1NC 1NO/1NC
2x10 2x10 -
2x10 2x10 2x35
2X6 2X6 2X25
75-110 75-110 75-110
35-65 35-65 35-65
77 77 144
9 9 15
2.8 2.8 5
10 10 10
0.2 0.2 0.2
240 240 240

Early Make / Main

Main Contacts Break

Early Make / Main

Main Contacts Break

Early Make / Main

Main Contacts Break

CS96324
CS96341

70

30
50

415

1000

123.5

55

163.0
45x100 - 105

1NO/1NC

2x35
2X25
75-110
35-65
144
15
5
10
0.2
240
Early Make / Main

Main Contacts Break

CS96325
CS96342

95

40
70

415

1000

135

70

175.0
60x115-120

1NO/1NC

2x70

2X50

75-110

35-65
240
25
6.5
10
0.2
240

Early Make / Main

Main Contacts Break

CS96326
CS96343

110

45
80

415

1000

135

70

175.0
60x115-120

1NO/1NC

2x70
2X50
75-110
35-65
240
25
6.5
10
0.2
240
Early Make / Main

Main Contacts Break



Dimensional Drawings

Mounting
Screw

LABEL MO C8.5-25 | MO C33.5-50 | MO C70 - 80
w 45 55 70

D 133.5 163 175
TN H 83.5 1235 135
— "
N 26 26 26
ﬁ@g%kﬂ\ T 60 68 68
===
© 228 27 35
@ NiZ L 19.6 29.5 30
A
S 50 82 93
@ z 2]
v P 14.4 18 -
@ an A 113 142 154
__L— All dimensions are in mm.
1l




" Ordering Information - Contactors

Product Kvar Rating In Built Aux
Designation @ 415V 50Hz contacts

MO C8.5 8.5 1NO CS96320...
MO C8.5 8.5 1NC CS96337...
MO C12.5 12.5 1NO CS96321...
MO C12.5 12.5 1NC CS96338...
MO C15 15 1NO CS90019...
MO C15 15 1NC CS90020...
MO C20 20 1NO CS90021...
MO C20 20 1NC CS90022...
MO C25 25 1NO CS96322...
MO C25 25 1NC CS96339...
MO C33.5 33.3 1NO CS96328...
MO C33.5 33.5 1NC CS96340...
MO C50 50 1NO CS96324...
MO C50 50 1NC CS96341...
MO C70 70 1NO CS96325...
MO C70 70 1NC CS96342...
MO C80 80 1NO CS96326...
\_ MO C80 80 1NC CS96343... )

* Add four digit suffix as per coil voltage
Note: For MO C70 and MO C80 kindly contact the nearest branch office

Ordering Information - Accessories & Spares

Add on Blocks Spare Coils

Mounting Position For Contactor

First Left 1NO + 1NC CS945800000 MO C8.5 - MO C25 CS96317...
First Right 1NO + 1NC CS945810000 MO C33.5 - 50 CS96318...
Second Left 1NO + 1NC CS945820000 MO C70 - 80 CS96319....
Second Right 1NO + 1NC CS945830000

* Add four digit suffix as per coil voltage

Ordering Suffix for Coil Voltages

Std Coil Voltage at 50Hz 24 42 110 220 240 360 415 525
Ordering Suffix GOOO HOOO AOOO KOOO BOOO CO00O DOOO MOOO




L & T offers comprehensive reactive power management products covering
Capacitors, Reactors and Thyristor switches to name a few.

New LTXL Capacitors -

The benchmark in quality and performance

Reactive Power Management Products

Higher operating life and performance L&T offers a complete range of Reactive Power Management products that
due to: includes the new LTXL range of capacitors.
4 Hig.h over current withstand capability The products, ranging from 5 kVAr to 100 kVAr, are available in box type
(3 times rated current) construction; as single unit. With an enhanced, 300000 hour operating life,

they withstand temperature levels from - 25°C to 70° C.
» Highrinrush current withstand capability

(500 times rated current) L&T’s range of Reactive Power Management products are setting industry

benchmarks in quality, availability and performance. The best keeps
» Lower operating losses (0.35 W / kVAr) getting better.



Electrical Standard Products (ESP) Branch Offices:

REGISTERED OFFICE AND
HEAD OFFICE

L&T House, Ballard Estate

P. O. Box 278

Mumbai 400 001

Tel: 022-67525656

Fax: 022-67525858

Website: www.Larsentoubro.com

ELECTRICAL STANDARD PRODUCTS (ESP)

501, Sakar Complex |

Opp. Gandhigram Rly. Station
Ashram Road

Ahmedabad 380 009

Tel: 079-66304006-11

Fax: 079-66304025

e-mail: esp-ahm@LNTEBG.com

38, Cubbon Road, P. O. Box 5098
Bangalore 560 001

Tel: 080-25020100 / 25020324
Fax: 080-25580525

e-mail: esp-bIr@LNTEBG.com

131/1, Zone Il

Maharana Pratap Nagar

Bhopal 462 011

Tel: 0755-3080511/05/08 /13 /17 /19
Fax: 0755-3080502

e-mail: esp-bho@LNTEBG.com

Plot No. 559, Annapurna Complex
Lewis Road

Bhubaneswar 751 014

Tel: 0674-6451342, 2436696

Fax: 0674-2537309

e-mail: esp-bbi@LNTEBG.com

SCO 32, Sector 26-D

Madhya Marg, P. O. Box 14
Chandigarh 160 019

Tel: 0172-4646840, 4646853
Fax: 0172-4646802

e-mail: esp-chd@LNTEBG.com

L&T Construction Campus

TC-1 Building, Il Floor
Mount-Poonamallee Road
Manapakkam

Chennai 600 089

Tel: 044-2270 6800

Fax: 044-22706940

e-mail: esp-maal@LNTEBG.com

67, Appuswamy Road

Post Bag 7156

Opp. Nirmala College
Coimbatore 641 045

Tel: 0422-2588120/1/5

Fax: 0422-2588148

e-mail: esp-cbe@LNTEBG.com

Khairasol, Degaul Avenue
Durgapur 713 212

Tel: 2559848, 2559849, 2559844
Fax: 0343-2553614

e-mail: esp-dgp@LNTEBG.com

Milanpur Road, Bamuni Maidan
Guwahati 781 021

Tel: 0361-2550562 / 65

Fax: 0361-2551308

e-mail: hazrasudipto@LNTEBG.com

Il Floor, Vasantha Chambers
5-10-173, Fateh Maidan Road
Hyderabad 500 004

Tel: 040-67015052

Fax: 040-23296468

e-mail: esp-hyd@LNTEBG.com

Monarch Building, 1st Floor
D-236 & 237, Amrapali Marg
Vaishali Nagar

Jaipur 302 021

Tel: 0141-4385914 to 18

Fax: 0141-4385925

e-mail: esp-jai@LNTEBG.com

Akashdeep Plaza, 2nd Floor

P. O. Golmuri

Jamshedpur 831 003
Jharkhand

Tel: 0657-2312205 / 38

Fax: 0657-2341250

e-mail: esp-jam@LNTEBG.com

Skybright Bldg; M. G. Road
Ravipuram Junction, Ernakulam
Kochi 682 016

Tel: 0484-4409420/4/5/7
Fax: 0484-4409426

e-mail: esp-cok@LNTEBG.com

3-B, Shakespeare Sarani
Kolkata 700 071

Tel: 033-44002572 /3 / 4

Fax: 033-22821025 / 7587
e-mail: esp-ccu@LNTEBG.com

A28, Indira Nagar, Faizabad Road
Lucknow 226 016

Tel: 0522-4929905/04

Fax: 0522-2311671

e-mail: esp-Lko@LNTEBG.com

No: 73, Karpaga Nagar, 8th Street
K. Pudur

Madurai 625 007

Tel: 0452-2537404, 2521068

Fax: 0452-2537552

e-mail: esp-mdu@LNTEBG.com

EBG North Wing Office-Level 2
Gate 7, Powai Campus
Mumbai 400 072

Tel: 022-67052874 / 2737 / 1156
Fax: 022-67051112

e-mail: esp-bom@LNTEBG.com

12, Shivaji Nagar

North Ambazari Road

Nagpur 440 010

Tel: 0712-2260012/3

Fax: 0712-2260020 / 30

e-mail: esp-nag@LNTEBG.com

32, Shivaji Marg

P. O. Box 6223

New Delhi 110 015

Tel: 011-41419514 / 5/ 6

Fax: 011-41419600

e-mail: esp-del@LNTEBG.com

L&T House

P. O. Box 119

191/1, Dhole Patil Road

Pune 411 001

Tel: 020-26164048

Fax: 020-26164048/26164910
e-mail: esp-pnq@LNTEBG.com

Crystal Tower, Plot No. 606/1

4th Floor, G. E. Road

Telibandha

Raipur - 492 006

Tel: 0771-4283214

e-mail: esp-raipur@LNTEBG.com

3rd Floor

Vishwakarma Chambers
Majura Gate, Ring Road

Surat 395 002

Tel: 0261-2473726

Fax: 0261-2477078

e-mail: esp-sur@LNTEBG.com

Radhadaya Complex

Old Padra Road

Near Charotar Society
Vadodara 390 007

Tel: 0265-6613610/1/2

Fax: 0265-2336184

e-mail: esp-bar@LNTEBG.com

48-8-16, Dwarakanagar
Visakhapatnam 530 016

Tel: 0891 670 1125 to 30

Fax: 0891 670 1139

e-mail: esp-viz@LNTEBG.com

Product improvement is a continuous process. For the latest information and special applications, please contact any of our offices listed here.

L&T SWITCHGEAR

SAFE & SURE

Larsen & Toubro Limited

Electrical Standard Products

Powai Campus, Mumbai 400 072
Customer Interaction Center (CIC)

BSNL / MTNL (toll free) : 1800 233 5858
Reliance (toll free) : 1800 200 5858
Tel : 022 6774 5858, Fax: 022 6774 5859
E-mail : cic@LNTEBG.com

Website : wvw.LNTEBG.com
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