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Larsen & Toubro is a technology-driven company that
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.
These products conform to Indian and International
Standards.

L&T offers a wide range of numerical relays suitable
for LV & MV power distribution systems. These relays
are manufactured at L&T’s Mysore works equipped
with modern infrastructureand employing latest
manufacturing and testing equipments.

L&T also manufactures a range of electronic single
phase energy meters, three phase energy meters and
trivector meters at the Mysore works.
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ANSI/IEEE
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No.

21
25
27

27V
32
37
40
46
47
49

50
50V

50BF

51
51N-(51G)
51LR
51V

59

59/81

60

64

648
66
81

87
87N-(87G)
78

81R, df/dt

Function
Name

Under impedance relay / Distance relay
Auto synchronising
AC under voltage relay

Reaccelaration

Power directional relay

Under current or under power relay

Field control (loss of field) relay

Reverse phase or phase balance current relay
Phase-sequence or single-phasing voltage relay
Machine or transformer thermal relay

Instantaneous over current (or rate-of-rise) relay
Voltage restrained over current relay
Breaker - failure

AC time over current relay

Ground fault time over current relay

Locked rotor

Voltage restrained for Phase Timed OC

AC over voltage relay

Over excitation relay V/Hz

Voltage balance relay

Ground detector (insulation to ground failure
of machine or other apparatus)

Machine stator ground fault detector relay
Max. no. of starts

Frequency relay

Differential protective relay

Ground fault differential protective relay
Vector surge protection relay

Rate of change of frequency

L&T
Relays

MV12 / MCOMP

MCOMP
MRP11
MPR200nX / MPR300 / MCOMP

MPR200nX / MCOMP / MPR300
MCOMP

MPR200nX / MPR300

MCOMP

MC12A/ MC61AnX

MC12A/ MC31AnX / MC61AnX
MC12A/ MC31AnX / MC61AnX
MPR200nX / MPR300 / MCOMP

MV12 / MCOMP

MPR300

MCOMP
MCOMP

MS
Relays

MG30 / MG30-I

SPM21

UM30-A/MC1V / MC3V
UFD34 / MM 30-W

MG30 / MG30-I

MM30 / MM30-W

MG30 / MG30-I

MM30 / MM30-W
UM30-A, MC3V / MM30-W
MM30 / MM30-W

MG30 / MG30-I

MC30 / MG30 / MG30-
MG30 / MG30-I

MC30

MC30

MC30

MM30 / MM30-W

MG30 / MG30-I

UFD34

UM30-A/ MG30 / MG30-I
UM30-A

MG30 / MM30 / MM30-W

MG30

MM30 - W

UM30-ASV / MG30
UFD34 / MC1V / MC3V
MD32G / MD32T
MD32G, MD32T
UM30-A

UFD34




Time - Current Characteristics

Reference standards : IEC 60255, IEC 61000, 1S3231, 1S8686
Dielectric test : 1S 3231/ IEC 60255-5
Impulse test : 1S 8686 / IEC 60255- 5
HF disturbance test : 1S 8686 / IEC 60255-22-1
Electrostatic discharge test : IEC 61000-4-2
Electrical fast transient : IEC 61000-4-4
Radiated electro magnetic field test : IEC 61000-4-3
Surge immunity : IEC 61000-4-5
Ring wave test : IEC 61000-4-12
Voltage dips & interruption test : IEC 61000-4-11
Power frequency magnetic test : IEC 61000-4-8
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Over Current and Earth Fault Relays

» Three phase over current & earth fault relays for Feeder, AC Machines and Transformer Protection in

LV & MV Systems

MC31AnX -51,5
MC61AnX -51,5

1N
1N, 50, 50N

MC61CnX — 51, 51N, 50, 50N + RS485 port

Salient Features

time characteristics

Universal Aux. supply: 24 - 240 VAC/ DC

Site selectable IEC Curves - 4 nos. of IDMT curves + 3 Definite

Large LCD Display and 4 LED's for fault indication
Last 30 trip records with Date and Time stamping

Built in self supervision and relay test facility

>

OVER CURRENT & EARTH FAULT RELAY

R

MCE1A-nX

@ LARSEN & TOUBRO

* Wide TMS Range: 0.01 — 1.60
Model MC31AnX MC61AnX MC61CnX
Description 3 Phase O/C + E/F 3 Phase O/C + E/F + High set 3 Phase O/C + E/F + High set + RS485 port
Device code 51, 51N 51, 51N, 50, 50N 51, 51N, 50, 50N

Lowset O/C - Is

Lowset O/C - Is

Lowset O/C - Is

Lowset E/F - Os

Lowset E/F - Os

Lowset E/F - Os

Function available

Highset O/C - Ihs

Highset O/C - Ihs

Highset E/F - Ohs

Highset E/F - Ohs

Modbus on RS485

Settings

O/C s 20 - 200% of In in step of 1% 20 - 200% of In in step of 1% 20 - 200% of In in step of 1%
E/F Os 5 - 80% of In in step of 1% 5 - 80% of In in step of 1% 5 - 80% of In in step of 1%
TMS 0.01 - 1.60 in step of 0.01 0.01 - 1.60 in step of 0.01 0.01 - 1.60 in step of 0.01
O/C High set Disable or 0.2 to 40 of In Disable or 0.2 to 40 of In

E/F High set Disable or 0.05 to 20 of In Disable or 0.05 to 20 of In

O/C & E/F High set delay

Instantaneous

Disable, 0.05, 0.1 to 2 sec in step of 0.01

Time Current Characteristics

NI1.3, NI3, VI, El, Definite Time

NI1.3, NI3, VI, El, Definite Time

NI1.3, NI3, VI, El, Definite Time

Display of currents, trip count

Display of currents, trip count

Display of currents, trip count

Self supervision feature

Self supervision feature

Self supervision feature

Highset can be disabled

Highset can be disabled

Other features

Breaker control

Breaker failure protection

Auto-doubling feature

Output contact

Programmable 4NO or 2NO+2NC

Programmable 4NO or 2NO+2NC

Programmable 4NO

Additional 1NO contact for IRF

Additional 1NO contact for IRF

Additional 1NO contact for IRF

Burden on CT

< 0.1VA for 1A & < 0.25VA for 5A

< 0.1VA for 1A & < 0.25VA for 5A

< 0.1VA for 1A & < 0.25VA for 5A

Burden on PT

Not Applicable

Not Applicable

Not Applicable

Operating temperature

0° to 60°C

0° to 60°C

0° to 60°C

Weight

Approx. 1.7 kg

Approx. 1.7 kg

Approx. 1.7 kg

Burden on auxiliary supply

< 3W for DC & < 10VA for AC

< 3W for DC & < 10VA for AC

< 3W for DC & < 10VA for AC

Construction Draw out Draw out Draw out
Dim W x H x D in mm 121 x 164 x 224 121 x 164 x 224 121 x 164 x 224
Panel Cut out in mm 113 x 142 113 x 142 113 x 142

Ordering Information

Auxiliary Supply

24 -240 VAC/DC

24 -240 VAC/DC

24 -240 VAC/DC

CT Rating

1 Aor 5 A (Site Programmable)

1 Aor 5 A (Site Programmable)

1 Aor 5 A (Site Programmable)

Output Contacts

4NOor2NO+2NC

4NOor2NO +2NC

4 NO




Wiring Diagrams

MC31AnX / MC61AnX

MC61CnX
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Trip Circuit Supervision Relay

>

* TCS01-nX is an electronic relay, designed to monitor the healthiness of trip coil circuit
of a circuit breaker

Salient Features

* It monitors the trip coil circuit continuously in breaker ON as well
as breaker OFF conditions and gives alarm in case of following
faults:

- Open Circuit of trip coil or trip coil circuit

Failure of trip coil supply

Under voltage condition of trip coil supply

Failure of auxiliary supply

Failure of circuit breaker mechanism to complete trip operation

» TCS01-nX will work for any Trip coil supply between 20V to 264V
AC/DC. It can be set to monitor standard voltages
i.e., 24, 48,110, 220V DC and 110, 240V AC

» Enable/Disable facility for Trip coil supply monitoring

* Relay testing facility

* Flush mounting with draw-out case design

Model TCSO01NX
Description Trip Circuit Supervision Relay
Device code 74
Design static
Settings Trip coil supply 24, 48,110,220V DC & 110, 240V AC
Trip time delay 600 msec + 100 msec
Trip time Trip time delay in low
TC voltage condition <3sec
Reset Time <150 msec
Burden on CT Not applicable
Burden on PT Not applicable
Operating temp -10°C to 55°C
weight Around 1 kg
Output contacts 2 C/O contacts (self reset)
Output contact Rating 8 A, (250 VAC /30 VDC)
Construction Draw-out
Dim (W x H x D) in mm 71 x 158 x 204
Panel cutout (WxH) in mm 62 x 142
Ordering information
Type 1 20-110 VAC/ DC

Auxiliary supply

Type 2 88-264 VAC/ DC




Wiring Diagrams
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Current Sensing Relays

* Single phase over current / earth fault relay - MC12

5
) Over Currant i
~ Earth Fault Relay
ac12A

Salient Features

 Easy setting through front panel DIP switches

Indication for power ON and trip status

Test feature - helps in better maintenance

Compact, light weight helps in reducing panel size &
thickness

Model MC12A

Description 1 Ph O/C or E/F
Device code 50/51 or 50N/51N
Design Microcontroller based

Lowset O/C - Is

Highset O/C - Ihs

Lowset E/F - Os

Highset E/F - Is

O/C Is = 50 - 200% Step 10% or
E/F Is =10 - 40% Step 2% or
E/F Is = 20 - 80% Step 4%

HS O/C = (2-16) xIs step 2 Is
Settings HS E/F = (2-16) xIs step 2 Is
Time characteristics available -
NI, VI, El, Definite time

3 ranges of def time (1, 10, 100)
TMS : 0.1 - 1.6 Step 0.1

Site selectable trip time char.

Functions available

Other features - -
Highset can be disabled
Burden on CT <0.25VAon CT
Burden on PT Not applicable
Operating temp 0°C - 60°C
Weight < 1.5kg
Burden on auxiliary supply <55VA
Output contacts 2 C/O Contacts (S/R)
Construction Drawout
Dim W x H x D in mm 71 x 158 x 224
Panel cutout 62 x 142
Ordering Information

" Type 1 20-110 VAC/DC or

Auxiliary supply
Type 2 88-264VAC/DC

CT Rating 1Aor5A

10 - 40% or 20 - 80% or 50 - 200%

Range settin
9 9 Site selectable




Wiring Diagrams
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Reverse Power Relay, Under Voltage or

Over Voltage Relay

Salient Features

Easy setting through front panel DIP switches

» LED indication for power ON and trip status

Test feature - helps in better maintenance

Compact, light weight helps in reducing panel size &

thickness

Model MRP11 MvV12

Description Reverse power 1 Ph U/V or OV
Device code 32 27 or 59

Design Microcontroller based Microcontroller based

Functions available

Reverse power level

Lowset U/V - Vs

Lowset O/V -Vs

PT input Vn 110V, 415 VAC

U/V Vs = 95-20% step 5%

CTinputin1A/5A

O/V Vs = 105-180% step 5%

Pick up level 1% - 15%

Time characteristics available-

Settings - -
Min. setting 0.5% Inverse time, definite time
TMS 0 to 1.5 step 0.1 TMS :0.1-1.6 Step 0.1
Definite time characteristics
LED indication Site selectable U/V or O/V
Other features

Test feature

Site selectable trip time char.

Burden on PT <0.25VA <0.25VA

Burden on CT <0.05 VA 0.075 VAon PT
Operating temp 0°C to 60°C 0°C to 60°C

Weight < 1.5kg <1.5kg

Burden on auxiliary supply <8 VA 8 VA

Output contacts 1N/O +1 C/O 2 C/O Contacts (S/R)
Construction Drawout Drawout

Dim W x H x D in mm 71 x 158 x 224 71 x 158 x 224
Panel cutout 62 x 142 62 x 142

Ordering Information

Type 1

20-110VAC/DC

20-11M0VAC/DC

Auxiliary supply

Type 2

88-264 VAC/DC

88-264 VAC/DC

CT Rating

1Aor5A

Not applicable

PT Rating

Upto 380 VAC

110 V /240 V / 415 V (site selectable)




Wiring Diagrams
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Power Factor Control Monitoring Relays

1

* Intelligent Power factor controllers with Automatic set-up

Salient Features

* Auto / Manual mode

* Measurement Sensitivity - 2.5%
* 4 Quadrant / 2 Quadrant operation

» Automatic recognition of current flow direction

» Capacitor over-current and panel over-heating protection

Online display of PF, Voltage, Current, kVAr, capacitor
overload and Panel temperature

The last two contacts are programmable as alarm and /
or fan control except for etaCON 3

etaCON L12

etaCON Series

» Use in co-generation systems - 4 Quadarant operation

Inbuilt Controller Set-up feature provides an option of Automatic configuration of etaCON

controller.
Product etaCON L series APFC relay
Model etaCON L3; etaCON L5; etaCON L7 etaCON L8; etaCON L12
No.of steps 3,57 8,12
Design Digital Microprocessor based
Display 3 Digit LED
Current Input 5Amp
Voltage Input 415 VAC = 15%
Rated Frequency 50/ 60 Hz

Instantaneous PF, V, |, kVAr, Capacitor Over load

Measurement Panel temperature, Average weekly PF,
Maximum Voltage, current, capacitor overload, panel temperature value
Target PF adjustment: 0.8 inductive to 0.8 capacitive
Setting Reconnection time of same capacitor : 5 - 240 secs
Switching time sensitivity : 5 - 600 secs
s Under / Over compensation; Low / High Current; Low / High Voltage; Capacitor Overload due to

harmonic Voltage; Over temperature; No-voltage release

Power consumption

Less than 10 VA

Burden on CT

Less than 0.8 VA

Dimensions WxHxDinmm| 96 x 96 x 71 144 x 144 x 69.7

Panel cutout 92 x 92 138.5 x 138.5
Ordering Information

Voltage Input 415V AC 415V AC

CT Input 5 A secondary 5 A secondary

No.of steps 3; 5; 7 steps 8; 12 steps




Wiring Diagrams
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Power Factor Control Monitoring Relays

13

* Intelligent power factor controller relay

Salient Features
* On line display of system PF

+ Easy setting through - front panel push button

Suitable for non-uniform banks

LED indication for alarm code, no. of banks
selected, PF status-lead / lag / unity

Auto / Manual mode
» Measurement sensitivity of 1%
» Automatic C/K correction

* Display of Current, Voltage, kVAr, & Capacitor
values

Model RPM-14
Description Automatic power factor controller 14 stage
Design Microcontroller based

Functions available

Automatic PF control upto 14 stage

Switching time 1-255 sec

in step of 1 sec for same

Settings

Bank switching

Auto C/K selection

PF control range 1% to 120% of rated current

Can accept unequal banks

Display of PF, V, I, kVAr

LED indications for faults

Other features

Alarm signal for CT reversal,

under current, under compensation,

over compensation, over voltage,

1A/ 5 Afield selectable

Burden on CT 0.3 VA
Burden on PT 15 VA
Operating temp 0°C to 60°C
Weight < 2kg

14 N/O

Output contacts

1 N/O contact for alarm

Dim W x Hx D in mm

144 x 144 x 100

Panel cutout

138 x 138

Ordering Information

Auxiliary supply

240 VAC




Wiring Diagrams
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Motor Protection Relay

» Motor protection relay - MM30-743
» Motor protection relay with voltage input - MM30-W74

Salient Features

Display of various parameters, trip count and trip
data

LEDs for fault indication

» User programmable output relays

Built in self supervision & self testing feature helps
maintenance

RS485 Port for serial communication with “MSCOM”
user friendly software

15

Model MM30-743 MM30-W74

Description Motor protection Motor protection

Device code 50/51, 51LR, 64, 68, 50/51, 51LR, 64, 49, 46, 37, St no,
49, 46, 37, St no, ltr Itr, 55, 68, 81, 47, 12/14, 27/59

Design Numeric Numeric

Functions available

Trip circuit supervision

Trip circuit supervision

Thermal O/L and Pre-alarm

Thermal O/L and Pre-alarm

Locked rotor

Locked rotor

Current unbalance, phase reversal,

Current unbalance, phase reversal,

Phase loss phase loss
Over current Over current
Earth fault Earth fault

Repeat and prolonged starts

Repeat and prolonged starts

Restart inhibition

Restart inhibition

No load running

No load running

Blocking function

Blocking function

Under frequency / Over frequency

Under voltage / Over voltage

Running hours

Low PF
Auto setting Auto setting
1 Aor 5 A ssite selectable 1 A or 5 A site selectable
(Default 5 Amp) (Default 5 Amp)
Selectable motor time constant Selectable motor time constant
Other features (1 - 60 min) (1 - 60 min)

Display of parameters

Display of parameters

Built in self supervision

Built in self supervision

RS485 port RS485 port
Burden on CT 0.2 VAfor5A, 0.01 VAfor 1A 0.2 VAfor5A, 0.01 VAfor 1 A
Burden on PT Not applicable 0.04 VA
Operating temp 10°C to 60°C 10°C to 60°C
Weight < 2kg < 2kg
Burden on auxiliary 8.5 VA 8.5 VA

Output contacts

4 C/O + 1 C/O for self supervision

4 C/O + 1 C/O for self supervision

Construction

Drawout

Drawout

Dim W x Hx D in mm

121 x 158 x 224

121 x 158 x 224

Panel cutout

113 x 142

113 x 142

Ordering Information

Auxiliary supply

20-110 VAC /DC or

20-110 VAC/DC or

88-264 VAC/DC

88-264 VAC /DC




Wiring Diagrams

MM30

A B C
25l<' . 25
)

26
. 27

D
28
39
% . 29

[ In=5A
[ in=1A

PRESA/TAP 31: lon=5A
PRESA/TAP 33: lon=1A

L/+

™M [ ™

1

R1
Display _m__ __I;T :
Microp.
R2
| Mmso L7
—l/
. R3 IC:
Function —
® F37 R1 R4
® F46 | —
® F49
oFs51 |2
® F51R R5
~ ® F64 R3 —
=~ ® St.No.> ]
AlLO> | R4
Itr
Progr.
Int. Fault
T C_,>_
Keyboard L S- ]
A (St .

9 Pin Male i’o‘o o0

21

1 NoO.

22

18
20

19

15
17

16
14

34/38
24

(10)

N.O.

N.C.

Ce

IEC 255

16



Motor Protection Relay

* Economical motor protection relay - MPR 200nX / MPR 300
* Intelligent motor protection & control relay - MCOMP

17
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MPR 300 MCOMP Relay
Model MPR 200nX MPR 300 MCOMP
Description Motor protection Motor protection Motor protection
. 49, 51LR, 46, 37 49, 51LR, 64, 46, 37 49, 14, 46, 50N, 37, 59, 27, 47,
Device code
81H, 81L, 66, 27LV, 47a, 47b
Design Numeric Numeric Numeric

Functions available

Thermal overload

Thermal overload

Thermal over load

Locked rotor

Locked rotor

Locked rotor

Single phasing

Earth fault

Current unbalance

No load running

Single phasing

Phase loss

Phase sequence reversal

No load running

Under current

Phase sequence reversal

Over voltage

Under voltage

Over frequency

Under frequency

Max. no. of starts

Reacceleration

Phase reversal

Other features

upto 88 A upto 88 A Intelligent relay with separate
Trip time characteristics Trip time characteristics protection, display and CT
as per as per modules

IEC947 IEC947 Suitable for 50 / 60 Hz

Can be used with DOL,

RDOL and Star delta starters

Communication options -

Modbus RTU, Modbus TCP IP and Profbus

Burden on PT

Not applicable

Not applicable

Not applicable

Burden on CT

Not applicable

Not applicable

Not applicable

Operating temp 0-60°C 0-60°C 10 to 60°C

Weight < 0.5kg < 0.5kg < 2kg

Burden on auxiliary supply <8VA <8 VA <8 VA

Output contacts 1NO + 1NC 1NO + 1INC 4 C/O

Dim W x H x D in mm 70 x 85 x 106 70 x 85 x 106 Split protection unit 92 x 123 x 103.95
Auxiliary supply 240 VAC /110 VAC 240 VAC /110 VAC 80-240VAC/DC




Wiring Diagrams

MCOMP Relay
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Motor Protection Relay

>

» Comprehensive Motor Protection Relay for protection of medium and large size
Induction Motors - MM10

19

Salient Features

» Microprocessor based Numerical relay

4 Digit LED display
2 C/O output contacts

Previous trip data recording
1 no. programmable binary input

Programmable protection function settings

Model MM10
Description Motor protection
Device code 37, 46, 49, 50/ 51, 51LR, 64
Frequency 50 Hz
Design Numerical relay
Thermal overload with warning
Short circuit
Undercurrent
Functions available Unbalance
Phase loss
Phase sequence reversal
Earth fault

Prolonged starting, Locked rotor

Burden on CT

0.3 VA at rated current

Burden on PT

not applicable

Maximum power consumption 3 VA typical
Output Contact 2 C/O
Operating temperature -5°C to +55°C
Degree of protection 1P52

Weight 0.75 kg
Mounting Panel mounted
Dim WxHxD in mm 96 x 96 x 110
Panel Cut Out in mm 90 x 90

Ordering Information

Cat nos.

Auxiliary supply

CT input

MM10240X005

110 - 240 V AC/DC

5 A secondary




Wiring Diagrams

MM10 relay
L3 L2 L1 F4
—
L1
F1 :| F2|:| F:|3:|
K1 MM10
I'_____________________';
\ \ 1 i
| : L
H 9 1 t
1 1
E— ! Aux H
"N
1 10 2 H
1
| i
| mERL 3 (NO
1] |
1
1 L2 4 |1 NC s2
i R1 i Stop E——7L
! COM
| 13 5
Protection E_ H i [
3, 1
class CT'S ! | coM s1
: 14 6 !
I [—
= ! R2 i StartE K1
15 7 |1 NC
Binary | ! )
/“\ Input | ' NO
1 16 8 '
1
1
M :_ _____________________ ! H1 K1 I::I

Bloack R1/
Reset/
Trip

N

External CT's - Protection class CT's [5 - 1000 Amps] with 5 Amp secondary

Dimensions

| 96 mm |

Front

96 mm

90 mm

110 mm

100 mm

Side

Panel Cutout

90 mm
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Generator Protection Relays

» Multifunction generator protection relays

» Percentage based generator differential relay

Salient Features

Display of various parameters, trip count & trip data

on 8 digit alphanumeric display

Separate LEDs for various fault indication

» Four user programmable output relays

Built in self supervision & self testing feature help
maintenance

» Easy operation by 5 push buttons

RS485 Port for serial communication with “MSCOM”

user friendly software

Model MG30 MG30-I MD32-G

Description Generator protection Generator protection Generator differential

Device code 21, 24, 27/59, 32, 37, 40, 46, 49, 50/27, 21, 24, 27/59, 32, 37, 40, 46, 49, 50/27, 87, 50/51, 64S/87N, 68
50V/51V, 51BF, 60FL, 64S, 68, 81 50V/51V, 51BF, 60FL, 64S, 68, 81

Design Numeric Numeric Numeric

Functions available

Two levels of voltage controlled O/C,

Two levels of voltage controlled O/C,

Generator differential

Thermal image with pre-alarm,

Thermal image with pre-alarm,

Bias % with dual adjustable -

Two levels of current unbalance Two levels of current unbalance slope
Two levels of under / over voltage Two levels of under / over voltage Over current
Two levels of under / over frequency Two levels of under / over frequency Stator E/F

95% + 100% stator earth fault

95% stator earth fault

CB failure protection

Two levels of over excitation

Two levels of over excitation

Two levels of under impedance,

Two levels of under impedance,

Loss of field, under power

Loss of field, under power

PT Fuse failure, breaker failure,

PT Fuse failure, breaker failure,

Inadvertent C/B closure etc.

Inadvertent C/B closure etc.

Other features

1 Aor 5 A site selectable

1 A or 5 A site selectable

1 A or 5 A site selectable

Display of parameters

Display of parameters

Display of parameters Wave

Built in self supervision

Built in self supervision

form capture feature Built in

RS485 port, MODBUS protocol

RS485 port, MODBUS protocol

self supervision Rs485 port

Blocking inputs & Blocking outputs

Blocking inputs & Blocking outputs

Burden on CT 0.25 VA for 5 Amp CT 0.25 VA for 5 Amp CT 0.2 VAfor 5A,0.01 VAfor 1A
0.01 VAfor 1 Amp CT 0.01 VAfor 1 Amp CT

Burden on PT 0.05 VA (MG30) 0.05 VA (MG30) Not applicable

Burden on auxiliary supply | 8.5 VA 8.5VA 8.5 VA

Operating temp 10°C to 60°C 10°C to 60°C -10°C to 60°C

Weight < 2kg < 2kg < 2kg

Output contacts

3 C/O + (1 N/O + N/C) + separate relay

3 C/O + (1 N/O + N/C) + separate relay

4 C/O, S/R or H/R or time del

1 C/O for self supervision

1 C/O for self supervision

1 C/O for self supervision

Construction Drawout Drawout Drawout
Dim W x H x D in mm 121 x 158 x 224 121 x 158 x 224 121 x 158 x 224
Panel cutout 113 x 142 113 x 142 113 x 142

Ordering Information

Type 1
Auxiliary supply ype

20-110VAC/DC or

20-110VAC/DC or

20-110VAC/DC or

Type 2

88 -264 VAC/DC

88-264 VAC/DC

88-264 VAC/DC

21




Wiring Diagrams
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Transformer Protection Relay

* Percentage based transformer differential relay

Salient Features

* Display of various parameters, trip count & trip data
on 8 digit alphanumeric display

Separate LEDs for individual fault indication

» Four user programmable output relays

Built in self supervision & self testing feature help
maintenance

» Easy operation by 5 push buttons

RS485 Port for serial communication with “MSCOM”
user friendly software

Model MD32TM
Description Transformer differential
Device code 87 RYB

Design Numeric

Lowset differential

Lowset op time : <=30mS

Highset differential
Highset op time : 6 - 20mS
Dual slope bias

Functions available Highset can be Biased / Unbiased

2nd harmonic restraint setting

5th harmonic restraint setting

Auto correction of CT ratio

Zero sequence compensation

Blocking function

Display of parameters

Built in self supervision
Other features RS485 port
1 Aor 5 Asite selectable

Waveform capture feature

Burden on CT 0.2 VAfor5A, 0.01 VAfor 1A
Operating temp 10°C to 60°C
Weight < 2kg
Burden on auxiliary supply 8.5 VA
Output contacts 5 C/O, S/R or H/R or Time del
Construction Draw out
DimW x H x D in mm 121 x 158 x 224
Panel cutout 113 x 142

Ordering Information

Type 1 20-110 VAC/DC

Auxiliary supply

Type 2 88-264 VAC/DC




MD32T / MD32TM

V1
V2

R = Stabilising resistor
Z = Protection surge
arrester (if required)

Ce

IEC 255

Wiring Diagrams
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Voltage and Frequency Relay

25

» With vector shift protection - UM30A
» With df/dt protection - UFD34

» With zero sequence Over Voltage / Neutral shift Protection - MC3V

Salient Features :-

Display of various parameters, trip count & trip data on

LCD screen

Separate LEDs for individual fault indication
Built in self supervision & self testing feature

RS485 port for serial communication with “MSCOM?” software

» Easy operation by push buttons

Model UM30A UFD34 MC3V
Description 3 Phase V and F relay with vector shift | 3 Ph voltage and Frequency relay | 3 Ph voltage and Frequency relay
Device code 24,27d/59d, 47, 59, 59Uo, 78, 81 81, 27, 59, df/dt, dv/dt 27,59,47,59V 0, 81
Design Numeric Numeric Numeric
Over fluxing Selectable 4 stages of frequency | Two under voltage elements

Functions available

Two levels of under / over voltage

as under/over frequency

Two over voltage elements

Two levels of under / over frequency

Selectable 2 stages of

One under frequency element

Zero seq. voltage

voltage as under/over voltage

One over frequency element

Voltage unbalance

Selectable 2 stages of df/dt

One zero sequence over voltage element

Vector shift detection

Selectable 1 stages of de/dt

One negative sequence under voltage element

Blocking output and Blocking Input

One positive sequence over voltage element

Time tagged multiple

Oscillographic wave form capture

event recording

Modbus RTU / IEC870-5-103

Communication Protocols

Display LCD 16 (2 x 8) characters

Rating

100-125 V

100-125 V

Display of parameters

Display of parameters

Display of parameters

Built in self supervision

Built in self supervision

Built in self supervision

RS485 Port Oscillogarphic recording of Modbus RTU / IEC870-5-103
input quantities Communication protocols
Other features RS485 serial communication Front RS232 port for local
port on back panel Programming
Oscillogarphic recording of input quantities
RS485 serial communication port on
Back panel
Burden on CT NA Not applicable 0.1 VAfor 1A, 0.3 VAfor5A
Burden on PT 0.2 VA/ phase at UN 0.04 VA NA
Burden on aux. supply| 8.5 VA
Operating temp 10°C to 60°C -10°C to 60°C -10°C to 55°C
Weight < 2kg < 2.5kg < 1.5kg
Burden on auxiliary 3 C/O + (1 N/O + 1 N/C) + separate relay| 8.5 VA <7VA
Output Contacts 1 CIO for self supervision 4 C/O cont'a(?ts + 1 C/O for 4 C/O F)t.)ntacts + 1 C/O for self
self supervision supervision
Construction Drawout Drawout Drawout
Dim W x Hx D in mm | 121 x 158 x 224 121 x 164 x 224 83 x 164 x 224
Panel cutout 113 x 142 113 x 142 64 x 137
Ordering Information
Type 1) 20 - 110 VAC / DC or 20-110VAC/DC or 20-110VAC/DC or

Auxiliary suppl
ry ppyTypeZ

88 -264 VAC/DC

88 -264 VAC/DC

88 -264 VAC/DC




Wiring Diagrams

(21)
25
A Display O]
=0 S - w3
. Microp. l\|l:|C
B C Q p) ?||§— N UM30A (10)
gg 1 v Function ,\%
c 29 ®F27/59 |Ri [}
( ( ) ) ;"E__I ® F274/594 | oy N.C.
T ® F59s
L e L ® F59U R3
® F81
Ea
” @ ®Fs9/81 )R
— Uo
Uc Ua — _Progr___ }RS
_1114 - — Int. Fault
Ec Us Es
L/+12 Keyboard
N/-13
[] 24 (-20%) - 110 (+20%) Vac 24 (-20%) - 125 (+20%) Vdc [ 80 (-20%) - 220 (+20%) Vac 90 (-20%) - 250 (+20%) Vdc
— (21)
25 - R1 3 %
A ( i § ): Displa —0 ]
2 3"§ =y oy
4
Microp. 22 [
27 R2 - g N.C.
B @ g N UFD34 /] — (10)
28 ; v Function ~18 I%
39] ] R3 ; 18 "|‘:|
29 ® F81-1 R1 |
[¢] _’Z >0 19 N.C.
; E ® F81-2 R2 of)
=t y | | ® F81-3 Rd —{6
4 L ®F81-4 R3 /] >4 5
® Fdf/ dt R5 =315
®F27/59 | R4 ) Z}E'—”‘
>0 16
__Progr__ }RS = 14
Int. Fault [BI< | >0 3
3 e
-4
34/38
L+ 12 ? 7 Keyboard [ 53
N/- 13 b= A 2 A 4 24
— Display
4 R1 R1
A —>9 16 —>0 16
0= e 4
MC3V 5 18 i 18 | Rolays
U
: AR own  ({/b
B Funzioni 17 | Relays 17 | Rele’
Functions RS > 14 RS —9 14 | DiUscita
7 —> —{/F—\ Rele —[/F
® Foa 115 | DI Uscita 115
| 8 © r2 R1 %‘““ — 13
0 %"é ® F47 R2 L0 12 » 20 | Digital
® F59 20 | Digital {7 21 | Inputs
= = — ®rr | g 21 | nputs ~— o 19 | haress
Ea ® Fs0d l=—1{ D2 — 22 igitali
R4 |w— D1 —— 19 | Ingressi
® Digitali
Uc Ua 22 9 To I/0 Relay
Progr. RS > 13 | Expansion
Eo Eo QW > 12 é||| Il/Eﬂspansmne
Us
'F c 3 Comune
+ [ G
Puiary Suppy { o V A V RS232 *'E ? |»RS485 omune
Alimentazione Ausiliaria | 44} A Keyboard 2 |»RS485
Tastiera
MS - SCE 1834 - R1 BPMC
MS - SCE 1834 - R1 MS - SCE 1835 - R1

Standard Output

1/0 Output

26



Arc - Flash Protection Relay : PGR - 8800

Introduction

L&T's PGR-8800 arc flash protection system is a high
speed device for protection of electrical power
systems against arc flash. It has one local sensor and
supports both point and fiber optic sensor
technologies for optical arc detection. There are
inputs for 6 optical sensors and 3 current sensors.

Features

* Redundant internal trip path

+ Continuous sensor health monitoring

» Combination of point and fiber sensors

» CT connections provided to avoid nuisance trips

« Settings configuration through simple plug and
play software

» Communication with DCS/SCADA possible using
MODBUS

In the event of an arc flash, copper fire occurs within
150 ms of arcing leading to devastation of switch
board. System needs to be tripped in less than 100
ms to avoid major damage.

Damage Caused By Arc-Flash Incident

A
@

L&T’s arc flash protection system PGR-8800 %

combines the data from reliable optical sensors =

. . . . g Total

along with an efficient micro-controller based S| Clearing Time

algorithm to generate a trip within 1 ms of arc chj . .

detection. ol :
< ‘ !

Power may be disconnected within 35-50ms o o w T

depending on the breaker operation time. Relay + CB Time (MS) 5o b aut between 480 vAC and grung

1ms  35-60 ms

The system is easy to use and can be easily
retrofitted into an existing power protection system
without major wiring changes. This lowers the
hazard risk category of the equipment.
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PGR-8800 ARC Flash Relay Sensors

Point Light Sensor: PGA-LS10

Line-of-sight light sensor detects an arc as small 8 - . .EE_]_@B
as 3 kAin a 2-meter half-sphere radius o= & S5 180°2-meter Half-Sphere Sensor
e L T T Viewing Angle
* Visual LED indication for “Ready” or “Tripped”
Connect to Relay

state to assist with fault location

 Electrical cable can be cut and re-terminated in 25m

the field (max. length 50 meters/164 feet)

B

Up to :
50m cable S -

~—Light Sensor

Fiber Optic Light Sensor: PGA-LS20/25/30

360° light sensor detects light along the entire
length of the active sensor. They are ideal to run
along bus bars or in installations with multiple

compartments.
+ Connection of the sensor to the relay via s G , ,
transmitter and receiver, which allows a wess Connect to Relay gé%erl_gm'g estggtisc?nr
distance of up to 50m between the sensor and LU Black Shield PGA-LS20 (8m/26.2 ft
the relay. rolightdelecton) /|30 <20 (816 4 1)
PGA-LS30 (18m/59 ft)
* Visual LED indication for “Ready” or “Tripped” )
state to assist with the fault location. Receiver A
* Durable resin fiber material allows small ,"
bending radius (>5 cm) and greater flexibility Up to 1 Jtad
without breaking pm cables o e
. -...\\\I'I "-‘};‘,-’
» Ready to install from the factory, no need to MWK
terminate in the field or polish as with glass “ N
fiber A/’ “" \
* Electrical cable can be cut and re-terminated in v {[jﬂ
D

the field (max. length 50 meters/164 feet)
Transmitter
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Typical Installation

{ Fiber-Optic Sensor [

N

\Upstreqy
Bmak:rr’

Sensor Placement Recommendations

Circuit Breaker Connection
Sends trip signal to bre ip coil lundervoltage or
5 ility to trip upstream

Current Transformers (Optional)
Measures current to help eliminate nuisance trips.

It is recommended to mount 1 or 2 sensors per cubicle to cover all horizontal and vertical bus bars,

breaker compartments, drawers and any other place that

has a potential for arc fault. Installing a

fibre optic sensor through cabinets and in areas where point-sensor coverage is uncertain results
in complete coverage and an added level of protection. All maintenance areas should be monitored
for arc flash to prevent potential damage and additional cost.

Arc Flash

[@] Point Sensors

Figure 1: Scenario with point sensor placement on the
bottom of each compartment, looking up. Arc detection
area for each sensor is shown in green shade. In this
case, both Point sensor 2 and the Fiber-optic Sensor
detected the flash as it was within their viewing area
(shownin orange).

— Fiber-Optic Sensor

Figure 2: Scenario with point sensor placement on
the wall of each compartment. Arc detection area for
each sensor is shown in green shade. In this case,
both Point sensor 1 and the Fiber-optic Sensor
detected the flash as it was within their viewing area
(shownin orange).



Technical Specifications

Relay Part No.

PGR-8800

Sensor Part No.

PGA-LS10 (POINT)
PGA-LS20/25/30 (FIBER)

Input Voltage

100-240 Vdc, 14-48 Vdc

Dimensions

H: 130 mm (5.2”) W: 200 mm (7.9”) D: 54 mm (2.2")

Optical Trip Setting

9-25 Lux

Trip Coil Output 1

< 1ms, IGBT switch

Current rating: 750 mA Cont. Voltage rating: 24 to 300 Vac
20 Afor 2 sec 24 to 300 Vdc
10 Afor 5 sec

Trip Coil Output 2

Programmable Form C Output Contact: 5 A @ 250 Vac / 30 Vdc
Status Output Contact: 3 A @ 50 Vac / 50Vdc

Communication

MODBUS over RS 485

System Expansion

Link up to 4 units

Battery 24 volt lead acid gel cell (not included in basic unit)
Warranty 5 years

Mounting DIN, Surface mount

Approvals CE, UL 508

PGA-LS10/20/25/30 SENSORS

Detection Radius

180 Deg (PGA-LS10), 360 Deg (PGA-LS20/25/30), Line of sight

Trip Status LED

Displays “tripped” state on each sensor

Healthy Status LED

Displays “ready” state on each sensor

Fiber Sensor Length

PGA-LS20: 8 m (26.2 ft) active, 10 m (32.8 ft) total
PGA-LS25: 5 m (16.4 ft) active, 8 m (26.2 ft) total
PGA-LS30: 18 m (59 ft) active, 20 m (66 ft) total

Electrical Cable

10 m (32 ft) expandable to 50 m (164 ft)

Configuration Software

The configuration parameters for the relay are loaded using a simple plug and play software. The
relay can be connected to the PC using the front USB port. Relay will automatically go in the ‘Service’

mode once itis connected to the PC.
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Schematic - Relay Application
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Get the Switchgear
Training Edge!

Aimed at maximizing productivity, conserving energy, minimizing costs and enhancing safety, our
Electrical & Automation training programmes have benefitted over 1.35 Lakh professionals in the
last 28 years. These training programmes are highly beneficial as they provide right exposure and
impart knowledge on selection, installation, maintenance and testing of Electrical & Automation
Products.

So gain the advantage and go the extra mile with:

e 22 courses on contemporary topics

e Courses applicable to all switchgear brands

e Training Centers in Pune, Lucknow, Coonoor, Vadodara, Delhi & Kolkata
e Blend of theory and practical experience

The typical training programmes cover:

e |Low Voltage & Medium Voltage Switchgear

e Switchboard Electrical Design

e AC Drives & Building Management Solutions

e Protective Relays, Earthing, Reactive Power Management & Harmonics
e Energy Conservation & Management

Please contact any of the training centres for participation and detailed training programme schedule.

Pune

Larsen & Toubro Limited
Switchgear Training Centre,
T-156/157, MIDC

Bhosari, Pune - 411 026

Tel: 020 2712 0037 /2712 0653
Fax: 020 2712 2933

E-mail: stc-pune@Lntebg.com

Lucknow

Larsen & Toubro Limited

Switchgear Training Centre,
C-6&7,UPSIDC

P. O. Sarojininagar, Lucknow - 226 008
Tel: 0522 247 6015 / 97944 54455
Fax: 0522 247 6015

E-mail: stc-lucknow@Lntebg.com

Vadodara

Larsen & Toubro Limited
Switchgear Training Centre
Behind L&T Knowledge City,

Near Village Ankhol,

Vadodara - 390019

Tel: 0265 2457805

E-mail: stc-vadodara@Lntebg.com

Delhi

Larsen & Toubro Ltd

Switchgear Training Centre

32, Shivaji Marg,

Near Motinagar Metro Station,

New Delhi - 110015

Tel: 011 41419515/ 41419695 / 41419500
Fax: 011 41419600

E-mail: stc-delhi@Lntebg.com

Coonoor

Larsen & Toubro Limited

Switchgear Training Centre,
Ooty-Coonoor Main Road

Yellanahalli P.O., The Nilgiris - 643 243
Tel. : 0423 251 7107

Fax : 0423 251 7158

E-mail: stc-coonoor@Lntebg.com

Kolkata

Larsen & Toubro Limited
Switchgear Training Centre

4th Floor, 3B, Shakespeare Sarani,
Kolkata - 700071

Tel: 033 42005975 / 42005978
E-mail: stc-kolkata@Lntebg.com



Electrical Standard Products (ESP) Offices:

HEAD OFFICE

L&T Business Park,
Tower 'B'/ 3rd Floor

Saki Vihar Road, Powai
Mumbai 400 072

Tel: 022-67053229

Fax: 022-67051112
e-mail: cic@LNTEBG.com

BRANCH OFFICES

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
Bengaluru 560 001

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

e-mail: esp-bIr@LNTEBG.com

131/1, Zone |l

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 / 2436690 / 2436696
Fax: 0674-2537309

e-mail: esp-bsr@LNTEBG.com

Aspire Towers, 4th Floor

Plot No. 55, Phase-|

Industrial & Business Park
Chandigarh-160 002

Tel: 0172-4646840 /41 /42 /46 /53
Fax: 0172-4646802

Email: 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-maa1@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: 0343-2540448 / 2540449 / 2540443
Fax: 0343-2540442

e-mail: esp-dgp@LNTEBG.com

5, Milanpur Road, Bamuni Maidan
Guwahati 781 021

Tel: +91 8876554410 / 8876554417
Fax: 361-2551308

e-mail: esp-ghy@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 /517
Fax: 0484-4409426

e-mail: esp-cok@LNTEBG.com

3-B, Shakespeare Sarani
Kolkata 700 071

Tel: 033-42005982

Fax: 033-22821025 / 7587
e-mail: esp-ccuU@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: 0452-2567405 / 2561068 / 2561657
Fax: 0452-2567552

e-mail: esp-mdu@LNTEBG.com

L&T Business Park,

Tower 'B' / 5th Floor

Saki Vihar Road, Powai
Mumbai 400 072

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

e-mail: esp-bom@LNTEBG.com

12, Shivaji Nagar

North Ambajhari Road

Nagpur 440 010

Tel: 0712-2260012 / 6606421
Fax: 2260030 / 6606434
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: 020-66033395 / 66033279
Fax: 020-26164048 / 26164910
e-mail: esp-pnq@LNTEBG.com

Crystal Tower,

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

Door No. 49-38-14/3/2, 1st floor,
NGGO's Colony, Akkayyapalem,
Visakhapatnam - 530 016

Tel: 0891-2791126 / 2711125
Fax: 0891-2791100

Email: 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

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 www.Lntebg.com

Registered Office: L&T House, N. M. Marg, Ballard Estate, Mumbai 400 001, INDIA CIN: L99999MH1946PLC004768
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