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—ABOUT US

Lauritz Knudsen Electrical & Automation, formerly known as L&T Switchgear, is a
leading player in the electrical industry owing to its 70+ years of strong legacy and
commitment to the nation's growth. The 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.




Translating technology

into real benefits

AU Solutions for final distribution offer a unique blend of safety, convenience and performance.
Each product in the AU Solutions range is designed to provide lasting benefits.

Lowest Watt Loss

Saves money and natural resources

MCBs from AU Solutions offer the lowest watt loss in the
industry. On an average, the watt loss values are almost 55%
lower than those prescribed by IEC.

Lower watt loss means lower power consumption, which
directly translates into monetary savings. Beyond tangible

Power Loss Per Pole (W)

benefits, lower power requirement also hints at lower
consumption of natural resources used for producing energy.
In a nutshell, these MCBs are a small, yet significant step
towards sustainability.

Current Ratings (A) As Per IS/IEC For AU Range of % lower
60898 MCBS

0.5 3 1.9 38%

1 3 2 33%
1.6 & 2.1 30% Lower

2 3 21 30% Power Consumption

3 3 2.1 30%

4 3 2.1 30%

5 3 2.1 30%

6 3 1.1 63%

10 & 1.2 60%

16 3.5 1.8 50%

20 4.5 1.9 58%

25 4.5 2.1 54%

32 6 2.4 60%

40 7.5 3.1 59% Greater Savings

50 9 4.1 54%

63 13 4.3 67%

80 15 3.9 74%
100 15 6.2 59%
125 20 92 o4% Towards éustainability

!
Cod. g6 e
For reducing For driving For electrifying
extra gases extra miles extra houses
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Short-circuit Fault Indicator

Easy diagnosis, saves downtime

With the unique short-circuit fault indication feature, one can
conclude if the MCB has tripped due to a short-circuit fault.

It helps in reducing downtime as the faulty phase and cause
of MCB tripping are easily detected.

If the MCB has tripped on ‘overload’, non-critical loads can be
switched OFF before switching the MCB ON again.

In the case of a short-circuit fault, the location and cause
of the short-circuit should be identified and the necessary
corrective action should be taken.

Quick Connect

Saves time

Quick Connect MCBs offer spring-loaded terminals as against
conventional termination.

Both flexible and rigid wires can be terminated by sliding
them along the termination groove; no tool is required for
terminating the rigid wire.

QuickConnectMCBscanbeterminatedinamere 1-2seconds*
as against 10-15 seconds required for standard MCBs.

With Quick Connect MCBs, the installer can achieve areduction
in installation time by around 30%, increasing overall
productivity.

Communication Capability

For smart systems
With the communication capability of AU Solutions,one can
monitor and control various devices remotely.

The complete communication system can be deployed for
effective energy management.

RoHS Compliance
Environment-friendly

RoHS compliant AU Solutions do not use any substances
which are hazardous to the environment.

*Quick Connect section with rigid wire

LauritzKnudsen @—
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PROTECTION DEVICES

Protection devices in the AU MCBs RCBOs
Solutions range protect lives
andinstallationsfromoverload, ; g'séo‘gzé-’lﬁves i ?QQEP?OOm A
short-circuit,earthleakage, S Si’ bP TP FP SPN TPN , DP FP
lightningandswitchingsurges. » Type AC, Adi
RCCBs
» 16A-100A SPDs
> 10mA-500mA > Type 142, Type 2

> DP, FP > 1P+N, 3P+N




Miniature Circuit Breakers (MCBs)

MCBs - Protection with savings

Apart from providing protection against overload and short-
circuit faults, the AU range of MCBs is designed to offer the
lowest watt loss in the industry. This conserves power and
helps you save much more than money.

AU-10, AU-15 Range of MCBs



Miniature Circuit Breakers (MCBs)

Engineered for higher safety and installation convenience

Unique Benefit

Short-circuit Fault Indication

» Indicates that the MCB has tripped on a short-circuit fat
» Clear indication by amber coloured flag

» E asy detection of occurrence of a short-circuit fault

» Faulty phase detection in multi-pole MCBs

> Clear differentiation between overload and short-circuit fat..

Introducing in India Lowest Watt Loss

Terminate the cable with just a click > MCBs from AU Solutions offer the

» ‘Quick Connect' Design lowest watt loss in the industry.

> On an average, the watt loss values
are almost 55% lower than those
prescribed by IEC, and are the lowest
among its kind of products.

» Both, flexible and rigid wires can be
terminated by sliding them along the
termination groove; no tool required
for terminating the rigid wire.

> Reduces installation time

Ensures Total Safety Ensures Safe & Easy Installation
True Position Indication Safety Shutter
» Knob indicates actual position of the contacts inside » Avoids incorrect cable insertion

..
3 -$

Line-Load Reversibility

Prevents Unauthorized Access > Either side can be used to terminate supply or load

MCB Removability with Busbar in place

Provision for PadLock . . .
> A uniquely designed DIN clip, allows easy removal of the

» Can be used either DIN mounted MCB while the connection busbar is in place
in ON or OFF position with adjoining device
Flexibility in Termination
Bi-connect terminals offer busbar and cable termination on
both incoming and outgoing sides

Quick Make-Quick Break, Trip-Free Mechanism

» This feature ensures reliable and safe product functioning

LauritzKnudsen




Range Highlights

» Conforms to IS/IEC 60898-1, EN 60898-1, IEC 60898-1

EN 60947-2, IEC 60947-2

> Wide Range of Current Ratings — 0.5A to 125A

» Short-circuit Breaking Capacity
10kA (IEC 60898-1, EN 60898-1)
15kA (IEC 60947-2, EN 60947-2)

> B, C & D Characteristics

Product Specifications

>

Miniature Circuit Breakers (MCBs)

Available in SP,DP, TP, FP, SPN and TPN

Suitable for DC Application

Suitable for Isolation

Protection Degree - IP 20

Availability of wide Range of Site Mountable Accessories

Energy limiting class — 3

Electrical

Mechanical

Tripping Characteristics

B Curve: 6A to 63A
C Curve: 0.5A to 125A
D Curve: 0.5A to 125A

Mechanical Life
(Operating Cycles)

20,000

Vibration Resistance

3gin frequency 10-55Hz, 20 cycles

FP 500V: 10kA

Rated Short-Circuit Breaking Capacity,

15KA (0.5A to 40A)

Rated Operational Voltage 240/415V (in X, Y, Z direction)
Rated Insulation Voltage 500V Shock Resistance 20g, 3 Shocks, with short duration of
Minimum Operating Voltage 24V AC/ DC {2 1 Z elizs i) LTI
Rated Impulse Voltage 6kV Installation
Rated Frequency 50Hz/ 60Hz 35 mm? (rigid)
Rated Short-circuit Breaking Capacity, 10KA ] . 25 mm? (flexible) } up to 63A
AC 0.5A to 63A [EC 60898-1, EN 60898-1 Terminal Capacity 70 mm (rigid)
: i 80A to 125A
Rated Short-circuit Breaking Capacity, gllz ]23;?)1/”1&5: 50 mm? (flexible) }
DC 0.5A to 125A IEC 60947-2 ) Tightening Torque 4Nm

Mounting Position

Horizontal/ Vertical/ Flat

AC - 0.5 to 63A IEC 60947-2, EN 60947-2 | 10kA (50A & 63A)
Rated Short-circuit Breaking Capacity, 15KA General
AC 80A to 125A, IEC 60947-2, EN 60947-2 Pollution Degree 3
20,000 up to 32A Calibration Temperature | 30°/ 40°/ 50°C
Electrical Life (Operating Cycles) 12,000 40A to 63A : ore N
5,000 80A to 125A Operating Temperature 25°C to +60°C
Decoding Product Cat. Nos: AU-10, AU-15 Example
MCB AU10 AU15 E T § g v
Standard / s g & & g o
Quick Connect standard ©
Number of Poles L 2 8 4 s T A 1 o PSHE III..
1 Pole 1 Pole 1 Pole 1 Pole SPN TPN
0E5 001 1E6 002 003 004 006 010 016 020 025
0.5A 1A 16A 2A 3A 4A ‘ 5A 6A 10A 16 A 20A 25 A
032 040 050 063 080 100 125
32A 40 A 50 A 63A 80 A 100 A 125 A
‘ 3 ‘ 30 deg ‘ 4 ‘ 40 deg - 50 deg ‘
’ B ‘ B Curve ‘ C ‘ C Curve - D Curve ‘

Please contact nearest Lauritz Knudsen Electrical & Automation Branch for products with 40°C and 50°C calibration temperature.
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Miniature Circuit Breakers (MCBs)

Product Range- Standard Version
AU-10 | 10kA as per IS/ IEC 60898-1

@ &) CE

.. . Cat. Nos.
Description Rating Module
B Curve C Curve D Curve
Single Pole 0.5A 1 - AU10 ST0E53C AUT0 ST0E53D
1A 1 - AU10 S10013C AU10 S10013D
Ty 1.6A 1 - AU10 S11E63C AU10 ST1E63D
’ 2A 1 - AU10 S10023C AU10 S10023D
I p— 3A 1 - AU10 S10033C AU10 S10033D
- 1 4A 1 - AU10 S10043C AU10 S10043D
5A 1 - AU10 S10053C AU10 S10053D
I|‘ 6A 1 AU10 S10063B AU10 S10063C AU10 S10063D
| 10A 1 AU10 S10103B AU10 S10103C AU10 S10103D
| 16A 1 AU10 S10163B AU10 S10163C AU10 S10163D
20A 1 AU10 S10203B AU10 S10203C AU10 S10203D
\‘I 1 t 25A 1 AU10 S10253B AU10 S10253C AU10 S10253D
32A 1 AU10 S10323B AU10 S10323C AU10 S10323D
40A 1 AU10 S10403B AU10 S10403C AU10 S10403D
50A 1 AU10 S10503B AU10 S10503C AU10 S10503D
2 63A 1 AU10 S10633B AU10 S10633C AU10 S10633D
Two Pole 0.5A 2 - AU10 S20E53C AU10 S20E53D
1A 2 = AUT0 S20013C AUT0 S20013D
i 1.6A 2 - AU10 S21E63C AU10 S21E63D
2A 2 = AU10 S20023C AU10 S20023D
3A 2 - AU10 S20033C AU10 S20033D
4A 2 - AU10 S20043C AU10 S20043D
5A 2 - AU10 S20053C AU10 S20053D
6A 2 AU10 S20063B AU10 S20063C AU10 S20063D
10A 2 AU10 S20103B AU10 S20103C AU10 S20103D
16A 2 AU10 S20163B AU10 S20163C AU10 S20163D
20A 2 AU10 S20203B AU10 S20203C AU10 S20203D
25A 2 AU10 S20253B AU10 S20253C AU10 S20253D
143 32A 2 AU10 S20323B AU10 S20323C AU10 S20323D
tﬁ 7t 40A 2 AU10 S20403B AUT0 S20403C AUT0 S20403D
50A 2 AU10 S20503B AU10 S20503C AU10 S20503D
224 63A 2 AUT0 S20633B AUT0 S20633C AU10 S20633D
Three Pole 0.5A 3 - AU10 S30E53C AU10 S30E53D
1A 8 - AU10 S30013C AU10 S30013D
[r [t 1.6A 3 - AU10 S31E63C AU10 S31E63D
= = . 2A 3 - AU10 S30023C AU10 S30023D
3A 3 - AU10 S30033C AU10 S30033D
4A 3 - AU10 S30043C AU10 S30043D
5A 3 - AU10 S30053C AU10 S30053D
6A 8 AU10 S30063B AU10 S30063C AU10 S30063D
10A 3 AU10 S30103B AU10 S30103C AU10 S30103D
16A 8 AU10 S30163B AU10 S30163C AU10 S30163D
20A 3 AU10 S30203B AU10 S30203C AU10 S30203D
25A & AU10 S30253B AU10 S30253C AU10 S30253D
32A 3 AU10 S30323B AU10 S30323C AU10 S30323D
40A 3 AU10 S30403B AU10 S30403C AU10 S30403D
50A 3 AU10 S30503B AU10 S30503C AU10 S30503D
476 63A 3 AU10 S30633B AU10 S30633C AU10 S30633D
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Miniature Circuit Breakers (MCBs)

@ &) CE W

Description Rating Module Cat. Nos.

B Curve C Curve D Curve
Four Pole 0.5A 4 - AUT0 S40E53C AUT0 S40E53D
_ 1A 4 - AUT0 S40013C AUT0 S40013D
—'_‘{_- e -’: 1.6A 4 - AUTO0 S41E63C AUT0 S41E63D
et 2A 4 - AU10 S40023C AU10 S40023D
i o 0 ® | o 3A 4 - AU10 S40033C AU10 S40033D
} : 4A 4 - AUTO0 S40043C AUT0 S40043D
5A 4 - AUT0 S40053C AUT0 S40053D
6A 4 AUT0 S40063B AUT0 S40063C AUT0 S40063D
10A 4 AUT0 S40103B AUT0 S40103C AUT0 S40103D
16A 4 AUT0 S40163B AUT0 S40163C AUT0 S40163D
20A 4 AU10 S40203B AU10 S40203C AU10 S40203D
25A 4 AUT0 S40253B AUT0 S40253C AUT0 S40253D
1 f 3f 5f 7f 32A 4 AUT0 S40323B AUT0 S40323C AUT0 S40323D
-N--XE- 40A 4 AUT0 S40403B AUT0 S40403C AUT0 S40403D
50A 4 AUT0 S40503B AUT0 S40503C AUT0 S40503D
2040678 63A 4 AUT0 S40633B AU10 S40633C AU10 S40633D
SPN 0.5A 2 - AU10 SSOE53C AU10 SSOE53D
1A 2 - AUT0 SS0013C AUT0 SS0013D
._f, 1.6A 2 - AUT0 SSTE63C AUT0 SSTE63D
2A 2 - AU10 SS0023C AUT0 SS0023D
3A 2 - AU10 SS0033C AU10 SS0033D
4A 2 - AU10 SS0043C AUT0 SS0043D
5A 2 - AU10 SS0053C AUT0 SS0053D
6A 2 AUT0 SS0063B AUT0 SS0063C AUT0 SS0063D
10A 2 AUT0 SS0103B AU10 SS0103C AUT0 SS0103D
16A 2 AU10 SS0163B AU10 SS0163C AU10 SS0163D
20A 2 AUT0 SS0203B AU10 $S0203C AU10 $S0203D
25A 2 AUT0 SS0253B AU10 SS0253C AUT0 SS0253D
1 fN 32A 2 AU10 SS0323B AU10 SS0323C AU10 SS0323D
-- 40A 2 AUT0 SS0403B AUT0 SS0403C AUT0 SS0403D
50A 2 AUT0 SS0503B AU10 SS0503C AUT0 SS0503D
2N 63A 2 AU10 SS0633B AUT0 SS0633C AUT0 SS0633D
TPN 0.5A 4 - AUT0 STOE53C AUT0 STOE53D
: 1A 4 - AU10 ST0013C AU10 ST0013D
B — -—’._: 1.6A 4 - AUT0 ST1E63C AUT0 ST1E63D
— 2A 4 - AUT0 ST0023C AUT0 ST0023D
3A 4 - AU10 ST0033C AU10 ST0033D
4A 4 - AUT0 ST0043C AUT0 ST0043D
5A 4 - AUT0 ST0053C AUT0 ST0053D
6A 4 AU10 ST0063B AU10 ST0063C AUT0 ST0063D
10A 4 AUT0 ST0103B AUT0 ST0103C AUT0 ST0103D
16A 4 AUT0 ST0163B AUT0 ST0163C AUT0 ST0163D
20A 4 AUT0 ST0203B AU10 ST0203C AU10 ST0203D
25A 4 AUT0 ST0253B AUT0 ST0253C AUT0 ST0253D
1 f 3f5fN 32A 4 AUT0 ST0323B AUT0 ST0323C AUT0 ST0323D
,,,,,,, 40A 4 AUT0 ST0403B AU10 ST0403C AU10 ST0403D
\g \E \g 50A 4 AUT0 ST0503B AUT0 ST0503C AUT0 ST0503D
20476/N 63A 4 AUT0 ST0633B AUT0 ST0633C AUT0 ST0633D
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Miniature Circuit Breakers (MCBs)

Product Range- Quick Connect
AU-10 | 10kA as per IS/IEC 60898-1

@ &) CE W

.. : Cat. Nos.
Description Rating Module
B Curve C Curve
"o 6A 1 AU10 Q10063B AUT0 Q10063C
1
= . ¥ 10A 1 AUT0Q10103B AUT0Q10103C
| Single Pole
16A 1 AU10 Q10163B AUT0 Q10163C
el 2
i) 20A AU10 Q10203B AUT0 Q10203C
'Z'. = 6A 2 AU10 Q20063B AUT0 Q20063C
143 10A 2 AU10 Q20103B AU10Q20103C
= Two Pole 3
:* L0, 16A 2 AU10 Q20163B AUT0 Q20163C
e 20A 2 AU10 Q20203B AUT0 Q20203C
e 6A 3 AU10 Q30063B AUT0 Q30063C
\ele|e
e 143§ 5¢ 10A 3 AU10 Q30103B AUT0 Q30103C
|==1a Three Pole x
a* Slals 16A 3 AU10 Q30163B AU10Q30163C
ST 20A 3 AU10 Q30203B AUT0 Q30203C
2 6A 4 AU10 Q40063B AUT0 Q40063C
2 9 89
1434547 10A 4 AU10 Q40103B AUT0 Q40103C
—— Four Pole Y
w alels 16A 4 AU10 Q40163B AUT0 Q40163C
]
e 20A 4 AU10 Q40203B AUT0 Q40203C
'-’i. > 6A 2 AUT0 QS0063B AU10 QS0063C
i SPN 14N 10A 2 AUT0 QS0103B AUT0 QS0103C
A ]
- :* ;gi 16A 2 AUT0 QS0163B AUT0 QS0163C
\ 20A 2 AU10 QS0203B AUT0 QS0203C
el 6A 4 AU10 QT0063B AUT0 QT0063C
o 9 8 9
sl o TPN 14 3$5§N§ 10A 4 AUT0 QT0103B AUT0 QT0103C
| e B AR N N X
w 4 GEN 16A 4 AUT0 QT0163B AUT0 QT0163C
etee 20A 4 AU10 QT0203B AUT0 QT0203C

Dimension - Quick Connect MCBs

—

’_LE

52.5

All dimensions are in mm

70

TP
-~

A

Hals

[ Hha

St
S8

9'001L

35
Gilis

2 POLE, SPN

ele il |

ele [{I0] | 49
il [ Hi-
ble W O] [ i

3 POLE 4 POLE, SPN

SIDE VIEW

1 POLE
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Product Range- High Rating MCBs
AU-15 | 15kA as per IEC 60947-2

Miniature Circuit Breakers (MCBs)

@ Ce @

L. Cat. Nos.
Description Rating Module - e
urve urve

< i} 80A 15 AU15 S10803C AU15 S10803D
= Single Pole é 100A 15 AU15 S11003C AU15 S11003D
a 2 125A 15 AU15 S11253C AU15 S11253D
e 80A 3 AU15 S20803C AU15 S20803D

i ‘: 1]*_3f
Bl Two Pole \E *g 100A 3 AU15 $21003C AU15 $21003D

a3 224
o 125A 3 AU15 S21253C AU15 S21253D
Lo e 80A 45 AU15 S30803C AU15 S30803D
p==—= Three Pole : 100A 45 AU15 $31003C AU15 S31003D
# 20408 125A 45 AU15 S$31253C AU15 S$31253D
B 80A 6 AU15 S40803C AU15 S40803D
e Four Pole : 100A 6 AU15 S41003C AU15 S41003D
S raners 125A 6 AUT5 S41253C AUT5 S41253D

—&14g

Pré— |,

SIDE VIEW 1 POLE

Dimension - Standard Version

72
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!
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br&— |

All dimensions are in mm

70

hdks

7

S8
9001
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RCCBs - Conditioned
for every condition

A sensitivity range from 10mA to 500mA with Type AC and Adi
(Added Immunity) makes the AU Solutions range of RCCBs
suitable for applications ranging from household to industrial.

Residual Current Circuit Breakers (RCCBs)

AU-R Range of RCCBs



Residual Current Circuit Breakers (RCCBs)
Suitable for varied applications

» Type AC- For standard installations

> Type Adi- For installations with pulsating DC along with
transients and harmonics, such as IT parks and data centres

Designed for ease

Earth Leakage Fault Indication Flexibility

» Clear indication by yellow coloured flag > Flexibility in Termination

> Basy detection of occurrence of earth leakage » Bi-connect terminals offer busbar or cable termination at

both incoming and outgoing sides

X » Line-Load Reversibility
. 2 9 » Either of the sides of an RCCB can be used to terminate
supply or load

> RCCBs removability with busbar in place

» This feature, with a uniquely designed DIN clip,
offers easy removal of DIN mounted RCCBs while the
connection busbar is in place with adjoining devices

» Offers great flexibility in installation process
» Reduces installation time

Engineered for safety

Trip-free Mechanism

Ensures reliable and safe product

functioning
i -
—.,")‘4
Advanced Neutral Mechanism
Ensures Safe Installation Prevents Unauthorized Access This feature prevents voltage
unbalance in the system, thus
Safety Shutter Provision for Padlock protecting equipment downstream
» Avoids incorrect cable > A padlock can be used either
insertion, ensuring safe in ON or OFF position to meet
installation specific requirements

LauritzKnudsen @—




Residual Current Circuit Breakers (RCCBs)

Range Highlights

~

~

~

Available in
» Type AC
» Type Adi

~

Product Specifications

Conforms to IEC 61008-1, EN 61008-1, IS 12640-1
Wide range of current ratings — 16A to 100A

Precise sensitivities for a variety of applications -
from 10mA to 500mA

>

>

>

>

2P & 4P versions
Suitable for Isolation

Protection Degree - IP 20

Availability for a wide range of site mountable accessories

Operating Temperature

AC Type: -25°C to +60°C
Adi Type: -25°C to +60°C

Decoding Product CAT Nos.: AU-R

RCCB

TYPE

Number of Poles

Electrical Mechanical
Rated Operational Voltage 240/415V Mechanical Life (Operating Cycles) 20,000
Rated Insulation Voltage 500V Vibration Resistance (in X, Y, Z direction) | 1.5g, 30min, 5-80Hz
etz lnipullse Vo .47 Shock Resistance (in X, Y, Z direction) zggrfdir:gﬁﬁ c\;\:‘ltshms
Rated Frequency 50Hz
Rated Residual Making &Breaking capacity | TkA
Rated Conditional SC Current 10kA . lnstallason
Electrical Life (Operating Cycles) 10,000 fiellUlonIPEGIES 3

35 mm? (rigid)/
Terminal C " 25 mm? (flexible) } up to 63A
erminal Capaci
General pactty 50 mm? (rigid)/

35 mm? (flexible)

} 80A to T00A

Tightening Torque 4ANm

Mounting Position

Horizontal / Vertical / Flat

AUR
[a)]
(@]
(&)

AC AD &

AC Adi

2 4 alu

2 Pole | 4 Pole

016 025 045 [JNGEEN os0 | 100

16A | 25A | 45A | 63A | 80A | 100A

01 03 010 | 030

10mA | 30mA | 100mA | 300mA | 500mA

AC

AC

Example
>
x
=
=
2 B
a s 5
[e] e} w
2 <
= £
o
o
[Fe]

N
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Product Range: AU-R

Residual Current Circuit Breakers (RCCBs)

@ &) CE ¥

Description Type Rating | Module 10 mA 30 mA 100 mA 300 mA 500 mA
16A 2 AURAC201601 - - - -
:_; 2p 25A 2 - AURAC202503 | AURAC202510 | AURAC202530 | AURAC202550
g TwoPole AC
_k-__ 40A 2 - AURAC204003 | AURAC204010 | AURAC204030 | AURAC204050
LA
63A 2 - AURAC206303 | AURAC206310 | AURAC206330 | AURAC206350
(RN 25A 4 = AURAC402503 | AURAC402510 | AURAC402530 | AURAC402550
-
l* Four Pole :2 40A 4 - AURAC404003 | AURAC404010 | AURAC404030 | AURAC404050
——
e 63A 4 - AURAC406303 | AURAC406310 | AURAC406330 | AURAC406350
C€
Description Type Rating | Module 10 mA 30 mA 100 mA 300 mA 500 mA
2p 80A 2 - AURAC208003 | AURAC208010 | AURAC208030 -
Two Pole AC
T00A 2 = AURAC210003 | AURAC210010 | AURAC210030 =
Description Type Rating | Module 10 mA 30 mA 100 mA 300 mA 500 mA
4P 80A 4 - AURAC408003 | AURAC408010 | AURAC408030 | AURAC408050
Four Pole
AC 100A 4 - AURAC410003 | AURAC410010 | AURAC410030 | AURACA410050
Description Type Rating | Module 10 mA 30mA 100 mA 300 mA 500 mA
25A 2 - AURAD202503 | AURAD202510 | AURAD202530 -
_ .-.: 2p 40A 2 = AURAD204003 | AURAD204010 | AURAD204030 =
E’ Two Pole Adi
63A 2 - AURAD206303 | AURAD206310 | AURAD206330 -
-
100A 2 - AURAD210003 - - -
25A 4 - AURAD402503 | AURAD402510 | AURAD402530 -
-— ap 40A 4 - AURAD404003 | AURAD404010 | AURAD404030 -
'i' . Four Pole Adi
e [ 63A 4 - AURAD406303 | AURAD406310 | AURAD406330 -
(RN
= -k
T00A 4 - AURAD410003 - AURAD410030 -
Circuit Diagram Dimension - RCCBs
All dimensions are in mm
Two Pole 5.5 35 70
1] TN M =\ =\ =
D ON s ® ® ® e e e
Ll A Y| -
AN se ¥ ai %3
N § g
Four Pole OFF ® @ ® 0 e 6
1] T3]5[N | || ) =/ )
>
f l 72
VN TN N
23 W 416 N SIDE VIEW 2 POLE 4 POLE
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Residual Current Breaker with Overcurrent Protection (RCBOs)

RCBOs - Enhanced Safety

The AU Solutions range RCBOs provides protection from
overload, short-circuit and earth leakage.

AU - O, AU - F Range of RCBOs



Residual Current Breaker with Overcurrent Protection (RCBOs)

Benefits you can count on

Greater Convenience

3 @

100mA

lan=014

C40 [100003] [
— Al-O 240V~

Short-circuit Fault Indication Earth Leakage Fault Indication
» Indicatesthatthe breakerhastripped onashort-circuitfault = > Toindicatethatthedevicehastripped duetoanearthleakage

» Clear indication by amber coloured flag » Clear indication by yellow coloured flag (2 Pole, 2 Module);

» Easy detection of occurrence of short-circuit fault indication through knob in others

» Easy detection of occurrence of earth leakage

Flexibility

Flexibility In Termination RCBOs Removability with Busbar in Place

» For Compact 2 Pole 2 Mod RCBOs, bi-connect terminals = > This feature, with uniquely designed DIN clip, offers easy
offer busbar or cable termination at both incoming and removal of DIN-mounted RCBOs while connection busbar
outgoing sides is in place with adjoining devices

Line-load Reversibility » Reduces installation time

» For compact 2 Pole 2 Mod RCBOs, either of the sides of the
RCBO can be used to terminate supply or load

> For other RCBO variants, MCB side is recommended as
incoming and RCD side as outgoing, ensuring backup
protection to RCD section

LauritzKnudsen




Residual Current Breaker with Overcurrent Protection (RCBOs)

Reliability at every touch-point

Higher Reliability

Ensures Safe Installation
Safety Shutter

> Avoids incorrect cable insertion

Prevents Unauthorized Access

True Position Indication Provision for Padlock

» Position of a knob indicates actual position of the contacts

. . > Can be used either in ON
inside,ensuring customer safety

or OFF position to meet
specific customer requirements
Trip-free Mechanism

» Ensures reliable and safe product functioning

s 2 oy .
® 3 9 9 2 8
L. m— L m— O —
| - B
TH . B —
\ \ \
St Y =K, B oo o T
i 'F'_ i | —
2 9 2 9 e 9
MCB RCCB RCBO
Overload + Short-circuit Earth Leakage Overload + Short-circuit + Earth Leakage
Protection Protection = 3-in-1 Protection
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Residual Current Breaker with Overcurrent Protection (RCBOs)

Range Highlights

» Conforms to IEC 61009-1,1S12640-2, EN 61009-1 » Precise sensitivities for a variety of applications —

» Available in from 10mA to 300mA

» Type AC- For standard installations » 2P & 4P versions
» Type Adi- For installations with presence of pulsating DC

along with transients and harmonics > Suitable for Isolation

~

> Wide range of current ratings — 6A to T00A Protection Degree - IP 20

Availability of wide range of site-mountable accessories

~

Product Specifications

Electrical Mechanical
Rated Operational Voltage 240/415V Mechanical Life
. (Operating Cycles) AL
Rated Insulation Voltage 500V
Vibration Resistance .
Rated Impulse Voltage 6kV (in X, Y, Z direction) 1.5g, 30min, 5-80Hz
Rated Frequency 50Hz Shock Resistance 10g, 3 Shocks, with short
Rated Residual Making & Breaking capacity | 500A (16A to 40A) (in X, Y, Z direction) duration of 10ms
630A (63A)
KA (80A & 100A)
Rated Short-circuit Breaking Capacity T10kA . nstallasion
Electrical Life (Operating Cycles) 10,000 (6A to 63A) Pollution Degree 3
5,000 (80A to 100A) Terminal Capacity 35 mm? (rigid)
25 mm? (flexible) } up to 63A
70 mm? (rigid)
General 50 mm? (flexible) } 80A to 100A
Operating Temperature AC Type: -25°C to +60°C Tightening Torque ANmM
Adi Type: -25°C to +60°C
Mounting Position Horizontal / Vertical / Flat
Decoding Product CAT Nos: AU- O
Example
g
R AU 8_ )
ange S g2 . 3 -
k=l S < o 3 g
© o™ 3 @
Standard F Standard, C Curve e =
@©
&
Calibration 8 30 deg 4 40 deg 5 50 deg

AU

m
w

Bl [0 s ]
a

2 Pole H 4 ‘ 4 Pole ‘

010 016 020 032 040 050 063 080 100
10mA | 30mA | 100mA | 300mA | 500mA 40A 50A 63A 80A T100A

01 10 30
10mA 30mA | T00mA | 300mA
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Product Range: AU-O, AU-F

Residual Current Breaker with Overcurrent Protection (RCBOs)

@ &) CE ¥

Description Rating Module 10 mA 30 mA 100 mA 300 mA
6A 2 AUF3C20060 1 | AUF3C200603 AUF3C200610 AUF3C200630
Type AC 2P 10A 2 AUF3C201001 | AUF3C201003 AUF3C201010 AUF3C201030
16A 2 - AUF3C201603 AUF3C201610 AUF3C201630
20A 2 - AUF3C202003 AUF3C202010 AUF3C202030
25A 2 - AUF3C202503 AUF3C202510 AUF3C202530
- 32A 2 - AUF3C203203 AUF3C203210 AUF3C203230
e, 40A 2 - AUF3C204003 AUF3C204010 AUF3C204030
63A 4 - AUF3C206303 AUF3C206310 AUF3C206330
Type AC 4P 16A 75 - AUF3C401603 AUF3C401610 AUF3C401630
CsTé T8 - 20A 75 - AUF3C402003 AUF3C402010 AUF3C402030
e e 25A 7.5 - AUF3C402503 AUF3C402510 AUF3C402530
:M— 32A 7.5 - AUF3C403203 AUF3C403210 AUF3C403230
fTaaae 40A 75 - AUF3C404003 |  AUF3C404010 AUF3C404030
TP J;N Y 63A 7.5 - AUF3C406303 AUF3C406310 AUF3C406330
< T 80A 12 - AUF3C408003 AUF3C408010 AUF3C408030
blaleleN 100A 12 - AUF3C410003 AUF3C410010 AUF3C410030

q
Type Adi 2P 6A 2 - AUF3D200603 AUF3D200610 AUF3D200630
10A 2 - AUF3D201003 AUF3D201010 AUF3D201030
* e 16A 2 - AUF3D201603 AUF3D201610 AUF3D201630
L ] % IN j 20A 2 - AUF3D202003 AUF3D202010 AUF3D202030
.‘_ % 25A 2 - AUF3D202503 AUF3D202510 AUF3D202530
_::: 2= 32A 2 - AUF3D203203 AUF3D203210 AUF3D203230
40A 2 - AUF3D204003 AUF3D204010 AUF3D204030
63A 4 - AUF3D206303 AUF3D206310 AUF3D206330
Type Adi 4P 16A 7.5 - AUF3D401603 AUF3D401610 AUF3D401630
A U - 20A 7.5 - AUF3D402003 AUF3D402010 AUF3D402030
e iy e em——— 25A 7.5 - AUF3D402503 AUF3D402510 AUF3D402530
:M— 32A 75 - AUF3D403203 AUF3D403210 AUF3D403230
_w"«a-m 40A 7.5 - AUF3D404003 AUF3D404010 AUF3D404030
I 13' 5 177\1 T 63A 75 . AUF3D406303 AUF3D406310 AUF3D406330
Tm<@'ﬁﬁ§ 80A 12 - AUF3D408003 AUF3D408010 AUF3D408030
PP 7 blalslen 100A 12 - AUF3D410003 AUF3D410010 AUF3D410030
Dimension - RCBOs
All dimensions are in mm
224 - 70 131.25 210.2
o e LR D S et L CACAR AL, :
M " — | - R —
52 g e | 38 =iu} S = F = o
\‘ N 4 @o > Al A [ii] al al AT A - [ii] o] I I I @ — L“00
o e® e | eese - - - -1® ® & ®
44 U el r = :
72 PT'*
SIDE VIEW 2 POLE 2 POLE 4 POLE (7.5 MOD) 4 POLE (12 MOD)
(2 MOD) (4 MOD)
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SPDs - Safety against surges

SPDs provide protection to electrical/electronic equipment
against a brief overvoltage spike or disturbance on a power/
signal waveform called a surge. The AU Solutions range of SPDs
provides protection against lightning and switching surges.

Surge Protection Devices (SPDs)

AU-SP Range of SPDs



Surge Protection Devices (SPDs)

Protects sensitive equipment,
minimizes costly downtime

N LW N L N N L N
e - — =
. ==l ‘ e
€& o
| | 5 N TE
ql e 1.0 = q.lnﬁ
o we R
0 i |
K. \a _'_ 3 t -""“._‘_\: '

=

Remote Signaling
> Indicates SPD OK

> Indicates disconnected on account of a surge

Range Highlights

» Conforms to IEC 61643-11
> Available in Type 2 and Type 1+2

End-of-life indication

[l "0 70 REPLACE

Long-lasting, Easy to Use
» Pluggable module for each phase

» Easy replacement of individual phase
cartridges

Compact, Space Saving
> Type 2* TP+N in one module

» Type 2* 3P+N in two modules

» Type 2 : Protection against indirect lightning and switching surges

» Maximum Discharge Current —1__ up to 70kA

» Type 142 : Protection against direct and indirect lightning surges

» Maximum Discharge Current —|__ up to 100kA

* Type 2 SPDs with Imax 40kA & 15kA
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Product Specifications

Surge Protection Devices (SPDs)

Type 1+2 SPDs
AUSP121PN50 AUSP123PN50 AUSP121PN100 AUSP123PN100

Operating voltage 230/400V
Maximum Operating Voltage U, 440V AC
TOV/withstand U, 770V AC
Operating Current |, <1 mA
Nominal Discharge Current |
15X 8/20 micro second 2l Sz
Maximum Discharge Current |
Maximum withstand 8/20 micro second 50kA 100kA
Max. lightning Current by Pole I
Max withstand at 10/350 micro second [Zale e
Protection Level U, 1.7kV 1.8kV
Admissible Short Circuit Current 25000A

Back up Fuses

Fuses type gG - 125A max

| Fuses type gG - T0O0A max

Terminal Capacity

2.5-25mm

Disconnection Indicator (per pole)

1 Mechanical Indicator

| 2 Mechanical Indicator

Remote Signalling

Output on changeover contact

Operating Temperature

-40°C to 85°C

Protection Degree

IP 20

Dimension (HxWxD)

90 mm x 36 mm

90 mm x 72 mm

90 mm x 36 mm 90 mm x 72 mm

X 67 mm X 67 mm X 67 mm X 67 mm
Type 2 SPDs
AUSP021PN40 | AUSP023PN40 | AUSPO021PN15 | AUSPO023PN15 AUSP021PN70 | AUSP023PN70
Operating voltage 230V/400V
Maximum Operating
Voltage U, 320V AC
TOV/withstand U, 770V AC | 335 VAC
Operating Current |, <1 mA
Nominal Discharge
Current || 20kA 5kA 30kA
15 x 8/20 micro second
Maximum Discharge
Current |
Maximum withstand A0kA 15kA 7OkA
8/20 micro second
Protection Level U, 1.5kV 1.1 kv 1.6 kv
Admissible Short 10000A 25000A
Circuit Current
_ B Fuse type gG -
Back up Fuses Fuse type gG - 50A max Fuse type gG - 25A max 100A max
Terminal Capacity L/N 1.5 -10 mm? and PE 2.5 - 25 mm? 2.5-25mm
Disconnection Indicator 2 Mechanical Indicators
(per pole)
Remote Signalling Output on changeover contact
Operating Temperature -40°C to 85°C
Protection Degree IP 20
Dimension (HXWxD) 90 mmx18mm |90 mMmx36mm | 90 mmx 18 mm | 90 mm x36 mm | 90 mm x 36 mm | 90 mm x 72 mm
X 67 mm X 67 mm X 67 mm X 67 mm X 67 mm X 67 mm

LauritzKnudsen @—



Surge Protection Devices (SPDs)

Decoding Product Cat. Nos.: AU-SP

SPD AU SP ramele
02 Type2 = 12 Type1+2 D
Type yp yP wEe & 2 -
] i
Number of Poles 1PN 3PN g8z * s é
w oAN (] o
1P+N | 3P+N a E; —

_ 15 | iska [BNBO soka | 40 [ 4oka |
| 70 | 70ka | 100 | 100KA | AUSP 12 1PN -

Product Range: AU-SP

@ CeE @

Description Configuration Modules Cat. Nos.
1P+N 2 AUSP 121PN50
Type 1+2,1_ . 50kA
3P+N 4 AUSP 123PN50
1P+N 2 AUSP121PN100
Type 1+2,1 . 100kA
3P+N 4 AUSP123PN100
TP+N 1 AUSP 021PN40
Type 2,1 . 40kA
3P+N 2 AUSP 023PN40
TP+N 2 AUSPO21PN70
Type 2,1 .. 7TOkA
3P+N 4 AUSPO023PN70
TP+N 1 AUSP 021PN15
Type 2,1, 15kA
3P+N 2 AUSP 023PN15
Cartridges for SPDs
Description Cat. Nos.
Cartridge for AUSP021PN15 AUSCO021PN15
Cartridge for AUSP021PN40 AUSCO021PN40
Cartridge for AUSP021PN70 /AUSP023PN70 AUSCO021PN70
Cartridge for AUSP023PN15 AUSCO023PN15
Cartridge for AUSP023PN40 AUSC023PN40
Cartridge for AUSP121PN100 /AUSP123PN100 AUSC121PN100
Cartridge for AUSP121PN50 / AUSP123PN50 AUSC121PN50
SPD Back-up Protection Details
Type 1+ 2 & Type 2 TO0kA 15kA 40kA
Fuse max. *Fuse max. *Fuse max.
F1>160A F1>40A F1>125A
F2 <160 A F22<40 A F22 125 A
F2 <160 A F12>40 A F22 125 A
No F2 No F2 No F2
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Monitoring Devices

The AU Solutions range

of protection devices are
complemented by a host of
monitoring devices.

Accessories
» Auxiliary Contact (AUX)

» Auxiliary / Trip Alarm
Contact (AUX/TAC)

» Undervoltage Release (UV)
> Overvoltage Release (OV)
> Shunt Release (SR)

» Padlocks

Energy Meters
» Single-phase

> Three-phase

Indicating Lights

» For single-phase
and three-phase
supply




Accessories

Accessories - The freedom

to choose

With the AU Solutions range, you can select from a common >
set of accessories for RCCBs, RCBOs, MCBs and Isolators.

Auxiliary Contact (AUX)

> Auxiliary / Trip Alarm Contact (AUX/TAC)

Undervoltage Release (UV)

Overvoltage Release (OV)
Shunt Release (SR)
Padlocks

AU-AX, AT, OV, UV, SR, PD Range of Accessories



A common set of accessories, with uncommon benefits

The AU Solutions range of accessories is designed to
complement AU MCBs, RCCBs, RCBOs and Isolators

Increased Flexibility

Mounting on the Left Side

> The left side of the MCB, RCCB, RCBO and
Isolator has a provision to mount Half Mod and
One Mod accessories

Mounting Sequence for Multiple Accessorie

> In Half Module Accessories, TAC should be
located next to the main device

Mounting for up to 3 Accessories

> 3 Half Mod or 3 One Mod or a combination of
both All accessories to be stacked on the left
side

Enhanced Convenience

Half Mod Accessories (AU-AX, AU-AT)

Test Button

» Check product functioning without operating
the main device

Reset Button

» Available in AU-AT Helps to manually
acknowledge the actuation of an accessory
without affecting the status of the main
device

Auxiliary Contact or Trip Alarm Contact
» As per customer requirement

» Flexibility of selection of either AUX or TAC

One Mod Accessories
» Flag Indicator for ‘undervoltage’, ‘overvoltage'
and ‘remote-tripping’

» OV, UV: Unique design that preventsre closing
of the associated protection device until the
voltage resumes the normal threshold

= Ixc>»

by T

Accessories

One Mod = 17.5mm
Half Mod = 8.75mm

Actuator:

>

>

When connected in AUX
mode to main device
main device in OFF
condition), actuator in
‘UP’' position

When connected in TAC
mode to main devic
(main device in OFF
condition), actuator in
‘'DOWN' position

— Test for TAC:

With the accessory in
TAC mode, changeover
of NO/NC contacts can
be checked by moving
the actuator to this
position

Reset for TAC:

>

With the accessory in
TAC mode, when the
breaker trips, TAC can
be reset by moving the
actuator to this position

Reset for TAC:

>

With the accessory in A
UX mode, changeover of
NO/NC contacts can be
checked by moving the
actuator to this position
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Accessories
Range Highlights
» Standard compliance » All Half Module and One Module Accessories are common
» Undervoltage Release — IEC 60947-1 for MCBs and RCDs
» Shunt Release— IEC 60947-1 » Padlock is offered in two versions
» Protection Degree— IP 20 » AUPD 01~ suitable for TPole = 1 Module Devices

» Auxiliary Contact (AU-AX) & Selectable Auxiliary/Trip Alarm » AUPD 02- suitable for TPole = 1.5 Module Devices

Contact (AU-AT) are offered in Half Module

» Undervoltage (AU-UV), Overvoltage (AU-0V) and Shunt
Release (AU-SR) are offered in One Module

Product Specifications

¥ C€

Electrical

AU-AX, AU-AT AU-OV AU-SR AU-UV

AUX; AUX/TAC Overvoltage Shunt Release Undervoltage Release
Rated Current 6A
Rated Operational Voltage 240V AC, 24V DC 240V AC 240V AC, 24V DC
Rated Impulse voltage 4kv
Rated Frequency 50/60 Hz
Electrical Life
(Operating Cycles) [LLUGY

. 85% of rated operational
Pick-up Voltage - - - Voltage
Drop-off voltage ) ) ) Between 70% and 35% of
Rated Operational Voltage
Trip Threshold Voltage - 265-280 V AC -
Continuous Consumption - Less than 0.9 VA - Lesers et i\é';'\ e 22007
Installation

AU-AX, AU-AT AU-OV AU-SR AU-UV

Terminal Capacity 2.5'sqg mm
General

AU-AX, AU-AT AU-OV AU-SR AU-UV
Utilization Category AC 12 - - -
Contact Configuration TNO + TNC - -
Operating Temperature -25°Cto 60°C
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Accessories

Decoding Product CAT Nos.: AU-UV, AU-0V, AU-SR, AU-AX, AU-AT

Example
Accessories AU-UV AU-0V AU-SR AU-AX AU-AT
Undervoltage = Overvoltage Shunt Release Aux Contact Aux/TAC >
2 8 3
15} S <
AC/DC AC DC S < N
AC DC <
. Agpe 0o
o 240v | 2av AUUV AC .
Product Range: AU-AX, AU-AT, AU-UV, AU-0V, AU-SR; AU-PD
Description Configuration Module Voltage Cat. Nos.
Auxiliary Contact
[
¥ 19 |21
T3 g % TNO+1NC 0.5 240V AC, 24V DC AUAX AC240
{ *f# 14} 22
L} .
QE.
AUX/TAC
1999 F” v TNO+INC 0.5 240V AC, 24V DC AUATAC240HR
14/941 22/92
Undervoltage Release
S
i' 10- 2* - 1 24V DC AUUV DC024
i ] . _- D2
Overvoltage Release
« _Ed
B1
| ' = *' - 1 240V AC AUUV AC240
T s 82
1908
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Accessories

Description Configuration Module Voltage Cat. Nos.
= -r—.—
'—*| ‘_.l.- C1
‘; 1 4 - 1 24V DC AUSR DC024
L]
Mol "e c2
EI ]
3 R
l.d_ 0
|

Padlock - Suitable for Lock Hasp
3.5 - 5 mm dia. max . .
Suitable for 1 Pole = 1 Mod devices: MCBs up
to 63A, RCCBs, RCBOs, Isolators, AUPDO1
Changeover Switches up to 40A

Suitable for 1 Pole - 1.5 Mod devices: MCBs
80A-125A, Changeover Switch 63A AUPDO2

Dimension - Accessories

All dimensions are in mm

OV /UV/SR AUX, AUX / TAC
17.5 8.75
1% [0 i
N DS S K
A oo VAR ?; @
9 @-CAFr o b (& °| |9
3 I =
v B — .
(5]
)L M
<« 44 »
< 62.7
SIDE VIEW ONE MOD SIDEVIEW  HALF MOD
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Mounting of Accessories

Termination

Mounting

%1‘ 2mm

2
max 2.5mm

# MATCH AND FIX THIS ALL 5 POINTS

ACCESSORY

Accessory Fitment

by 5

MAX 3 ACCESSORIES

Note: 3 Accessories

\ g
H

Termination torque
0.5 N-m max.

MAIN DEVICE
@ T T g{y
o [ o [ o)
T —
JAY ] = Eﬁ:
@ R L, | | gﬂ
MAIN DEVICE MAX 2 ACCESSORIES TAC
(Aux/OV/UV/SR)
Note:

> 3 Half Mod* or 3 One Mod or a combination of both

> Any Combination of OV or UV or Aux or Aux/TAC

(Aux mode)

*For RCCB 2 Half Mod

» TAC always first

Accessories

MAIN DEVICE
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Energy Meters - that talk

The AU Solutions range of Energy Meters is ahead of its time,
meeting your need for energy management.

AU-EM Range of Energy Meters



Intelligent and convenient

Energy Meters

Energy Meters, available in single-phase and three-phase versions, can be mounted on a DIN rail to
monitor power consumption of identified loads, circuits and areas.

Easy Reading

> LCD display

» Displays day, week, month and
push-to-pushkWhconsumption

Range Highlights

> Communication with the help of RS 485 & WiFi module

» Class 1 accuracy

Product Specifications

EE

Comfortable Operation

» Pushbutton for parameter scrolling

Effortless mounting

» Compact size, easy DIN rail mounting

> Direct current operated meter

> Reverse current indication for three-phase meter

Display Parameters

Parameters

3-Phase meter 1-Phase meter

Phase voltage

[

Phase current

[

Power factor

Instantaneous

Active power
Parameters P

Reactive power

Apparent power

Frequency

Present month

Maximum Demand °
Previous month

Total

Present day

Present week

Present month

kWh Consumption Push-to-push

Previous day

Previous week

Previous month

[
[
[
[
[
[
[
[
[ -
[
[
[
[
[
[
[
[
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Energy Meters
Product Specifications
GENERAL
Type 6 digit LCD
Display
Height 6 mm (10mm in case of 3Phase meter)
Class of accuracy Class 1 as per IEC 62053-21
Measurement circuit burden <1W, <8VA
Rated Voltage 240V
3 phase: 10-60A
Current
1 phase: 5-40A
Measuring Circuit
) 3 phase: 40mA
Starting current
1 phase: 20mA
Voltage range for class of accuracy -30% to +20% of rated voltage
Current range for class of accuracy 5%I,tol
Input frequency range 50Hz 5%
3 phase: 4609 (approx.)
Dimensions Weight
1 phase: 150g (approx.)
Product Range: AU-EM
Description Module Cat. Nos.
Sl e 2 WD4000101000
Three Phase 7 WD4000103000
Wiring Diagram Dimension - Energy Meters
All dimensions are in mm
3-PhaseMeter
N N
B
Y P
R )
@) @) ,\21 MO
M1M2 M3MO 1 Phase
mi Energy E::::jase mi Energy Load
L1 12 13
(’) (l) L1
(O]
THREE-PHASE ONE-PHASE

1-PhaseMeter 1-PhaseMeter
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Indicating Lights -
Longer life, higher savings

Indicating Lights

The AU Solutions range of indicating lights uses LED technology,
known for its low power consumption. Indicating lights show the
status of the supply in the electrical system.

AU-IL Range of Indicating Lights



Indicating Lights
Convenient and efficient Product Specifications
> LED technology GENERAL
» Modular design, suitable for DIN rail Mounting Rated Operational Voltage 240V AC
> Available in RED, YELLOW, BLUE and GREEN Power Consumption 1.8W
» Three-in-one Indication R-Y-B in One Module Rated Frequency 50/60Hz
Operating Temperature -10°C to +55°C
aafje ool Ingress Protection IP 20
 emjem) ).
= =) d .
Decoding Product CAT Nos.: AU-IL
Example
Indicating Lights AUIL
Module 01 o
Single = o .
T QLS =]
L= [S)e] o
T o K=y 5
£33 n = (&}

| RED | YELLOW GREEN BLUE RYB --
01

Product Range: AU-IL

>
=
=

Description Modules Cat. Nos.
RED 1 AUIL 01REDOO
YELLOW 1 AUIL 0TYELOO
BLUE 1 AUIL 01BLUOO
GREEN 1 AUIL 0TGREOO
RED-YELLOW-BLUE 1 AUIL 0TRYBO0O

All dimensions are in mm

65.0
450 ‘
85.0

= o] |

49.5

R/Y/B/G/R-Y-B SIDE VIEW
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Control Devices

% The AU Solutions range
includes a host of Control
Devices.

Isolators Time Switches
> 25A to 125A > Digital
> DP, TP and FP > Analog

> Astronomical
Modular Contactors ACCL
> 25A to 63A

> SP,DP, TP and FP

Changeover Switches

> 25A to 63A
> DP and FP




Isolators - Operational
safety, downstream

Isolators are typically used for a switching function and to
provide isolation in electrical circuits.

The AU Solutions range of isolators is available from 25A to
125A in 2P, 3P and 4P versions.

AU-I Range of Isolators



Optimum convenience, maximum safety

Prevents Unauthorized Access

Provision for Padlock

> Canbeusedeitherin
ON or OFF position

Product Specifications
» Suitable for Isolation as per IEC 60947-3, IS/IEC 60947-3

» providing operational safety downstream

Ensures Safe Installation

Safety Shutter

> Avoids incorrect
cable insertion

Isolators

\

Convenience

» Suitableforstandardandcross-
head (Phillips) screwdriver

» Utilization Category of AC-22A

» Suitability for mounting Auxiliary Contacts

» Comprehensive range — suitable for various applications

voltage

Electrical Mechanical

Rated Operational Voltage 240/415V Mechanical Life 20000
(Operating Cycles) ’
Rated Frequency 50Hz/60Hz
Utilization Category AC-22A Installation
Rated Insulation Voltage, 500V 35 sq.mm (Rigid)
- 25 sq.mm (flexible) up to 63A

Rated Impulse withstand 6kV Terminal Capacity

Short Time Withstand, lcw

20In for 1 sec

50 sq.mm (Rigid)

35 sq.mm (flexible) } 80A to 125A

Short Circuit Making capacity,

lem 20In General
20,000 up to 40A Pollution Degree 8
Electrical Life 15,000 63A - - -
(Operating Cycles) 10,000 80A, 100A Operating Temperature -25°C to +60°C
2500 125A Protection Degree IP 20
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Decoding Product CAT Nos.: AU-I

Isolators

Example
Isolator AUl
Number of Poles 2 3 4 2 ¢ 3
s 5 &
2-Pole | 3-Pole | 4-Pole 2 2
_ 025 032 040 050 063 080 100
025V | 032v | 40A BOA | 63A | B80A | 100A | 125A AUl . ¢ . 00
Product Range: AU-I ¥ C€
Description Rating Modules Cat Nos
Double Pole 25A 2 AUI00 202500
32A 2 AUI00 203200
1 -l- 3J‘ 40A 2 AUI00 204000
W W 63A 2 AUI00 206300
2| 4 80A 2 AUI00 208000
100A 2 AUI00 210000
125A 2 AUI00 212500
e Three Pole 32A 3 AUI00 303200
leew 40A 3 AUI00 304000
1 i— 3 5_1_
F & 63A 3 AUI00 306300
J J J 80A 3 AUI00 308000
100A 3 AUI00 310000
125A 3 AUI00 312500
Four Pole 32A 4 AUI00 403200
1_1_ 3l- 5| 7| 40A 4 AUI00 404000
........ S \8 63A 4 AUI00 406300
J J J J 80A 4 AUI00 408000
100A 4 AUI00 410000
125A 4 AUI00 412500
Dimension - Isolators
All dimensions are in mm
5.5 ’« 35 52.5 70
i [N AN A [ [N
o )% ¢|® ®¢|® ¢¢¢|®
M i T I - I
5840 A 1=t ENSNSIER:
ele elele elelele
» ey vy, &/ &/ vy, -y
72
SIDE VIEW 2 POLE 3 POLE 4 POLE
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Changeover Switches -
Change over to a secure power supply

If continuity of power is what you seek for your business,
the AU Solutions range of manual Changeover Switches is
the answer. The Changeover Switches perfectly suit your
applications, having a range of up to 63A.

AU-C Range of Changeover Switches



Assured Safety

The AU Solutions range of Changeover Switches provides
the perfect solution for low voltage distribution systems that
need a continuous power supply. They have been developed

& | o0

Range Highlights

n|w

Prevents Unauthorized Access
> Provision for Padlock
» Can be used either in ON
1 or ON 2 position

> Conforms to IEC 60947-3 and IS/IEC 60947-3

» Available in 3 positions (I-0-Il) with centre off positio

» Utilization category AC-22A

Changeover Switch

and meticulously tested for along life. The changeover switch
range comprises 25A, 40A and 63A in 2P and 4P versions.

b g

1 qu
1y 4t dadad

ONT

Center OFF

True Position Indication

> Knob indicates actual position of
the contacts inside

Electrical Installation
Rated Operational Voltage 2Ll a Mounting Position Horizontal / Vertical / Flat
Rated Frequency 50Hz/60Hz
16 mm? (rigid )
Rated Insulation Voltage 690V 10 mm?2 (flexible) } up to 40A
- Terminal Capacity —
Rated Impulse Withstand 6kV 25 mm? (rigid)
Voltage 16 mm? (flexible) } for 63A
Rated Short-time Withstand
20In for 1 sec
Current
- - General
(F;ated ihort—cwcun Making 1260A (Peak)
apacity Pollution Degree 3
Electrical Life (Operating Cycles) | 10,000
Operating Temperature -25°C to +60°C
Protection Degree IP 20
Mechanical
Mechanical Life
(Operating Cycles) [
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Changeover Switch
Decoding Product CAT Nos: AU-C
Example

Changeover AUC
Switches .

35 g &
Number of Poles 2 4 £z g <

< [

2-Pole | 4-Pole

| 25V | 40A | 63A

o
o

Product CAT Nos - AU-C

@ Ce @

Description Rating Modules Cat Nos
Double Pole
dece 25A 2 AUC 00202500
40A 2 AUC 00204000

|H’, ,,,,,,,,,,,, I

2% 4% 6% 8% 63A 3 AUC00206300
Four Pole
Jﬁ Jﬁ % 40A 4 AUC 00404000

All dimensions are in mm

35 52.5 0 105
[NV < < kel ked
» ®‘O®‘O @To ©To ®|O®|O®‘O’®‘O @‘O @‘O @‘O‘@‘O
g \ | =
m TR |3 SER=RI=ER=E N ~
: = o oJoe[eETS
aﬁ@@;{s @i@%‘}@ (Z"‘ aid elejojo|sjs 5e i
72
SIDE VIEW 2 POLE (25/40A) 2 POLE (63A) 4 POLE (40A) 4 POLE (63A)
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Modular Contactors -
The smart solution for remote switching

Modular contactors provide remote switching and automatic
control of electric devices and equipment used in residential and
commercial spaces.

AU-MC Range of Modular Contactors



Modular Contactors

Range Highlights
> Wide Range of Current Ratings: » Available in:

»25A, 40A and 63A » INO, 2NO, 3NO, 4NO and 2NO+2NC version
» Conforms to: » Protection Degree IP 20

» IEC 61095, EN 61095
» IEC 60497-4-1, EN 60497-4-1
» IEC 60497-5-1

Product Specifications

Main Circuit Control Circuit
Rated Operational Voltage 230V/400V Control Voltage (AC) 12V-230V
Rated Insulation Voltage 440V Terminal Capacity 2.5 sg.mm
Rated Impulse withstand aKkV Delay 15-25 ms
Voltage
Coil consumption 12VA & 10W
Rated Frequency 50Hz
- - Frequency (AC) 50/60 Hz
Electrical Life for 200000 (25A)

-AC-1/AC-7a

(Operating Cycles) DDl ey

Mechanical Life

(Operating Cycles ) 3000000
Ambient Temperature (Open) -15°C to +55°C+
10 mm? (rigid)
, . 6mm: (flexible)  J 25
Terminal Capacity —
25 mm? (rigid) 40A,
16 mm? (flexible) 63A

*-25°C to +55°C (for 25A-2 NO, 40A-4 NO and 63A-4 NO )

Decoding Product CAT Nos.: AU-MC

Example
Modular Contactors AU MC
=5 S =
NO+NC 10 20 30 40 11 22 =] o < 3
-8 z T s
TNO 2NO 3NO 4ANO TNO+1NC = 2NO+2NC § S - N o
(&) c
o
Rating (A) 025 40 63
25A 40A 63A
AUSP 10 025
One Two Three
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Modular Contactors

Range Highlights
Description (AC-1) Modules Cat Nos
. 3;' 25A-1NO 1 AUMC1002501
' eelam
el
S
=i
s 25A-2NO 1 AUMC2002501
3 w.
L)
40A-2NO 3 AUMC2004003
'Y 3 L 40A-3NO 3 AUMC3004003
i ®
il e— 40A-4NO 3 AUMC4004003
I =8
% - 63A-2NO+2NC 3 AUMC2206303
& -
‘L,......-—' ; 63A-3NO 3 AUMC3006303
. 08,00
o et 63A-4NO 3 AUMC4006303
Auxiliary Contact, 2NO 0.5 AUMCAUX240
Dimension - Modular Contactors
All dimensions are in mm
60 60
4.5 yivil 5436 53.5 55
. qo OO
J .
O3
n LN)|
5 |o 0 ° ¥ 3 2
qo [ o =
. ®
0900 B
AUX CONTACT 25A 40A-63A
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Time Switches -
Ahead of their time

The AU Solutions range of Time Switches controls the ON and
OFF operations of lighting and other loads.
The range consists of Analog, Digital and Astro-time switches.

AU-TS Range of Time Switches



Time Switches

Reliability, simplicity and accuracy

Analog Digital Astro

> 1 Module (1 NO) and
> 3 Module (1 C/0)

» Power reserve of up to 150 hours

» Sunrise /sunset or
twilight rise/set trigger modes

» Offset, OFF hours, weekly
OFF feature

» Simple reset and manual override
» Keypad lock feature
> LED Indication for Relay Status

> Modular construction » 12/24-hour display format

» 12/24-hour display format
» Weekend exclusion and
weekly OFF programming

> Inbuilt over-ride facility » Easy manual override

> Minimum switching time: 30 min.

» ldeal for outdoor and street
» 6-year battery reserve lighting application

> Minimum switching time: T min. > Minimum switching time: 1 min.

> 25 ON / OFF programmes

Product Specifications

Electrical

Analog Digital | Astro

230V AC/110V DC (1 Module) 110-240V AC
Rated Operational Voltage
230V AC/130V DC (3 Module) - |

Power Consumption 1VA 6 VA

Resistive Load 16A/250V AC 16A (For NO) & 5A (For NC)

Inductive Load 4A/250V AC 6A/250V AC
1000W (1 Module) 1000W

Incandescent Lamp load
1350W (3 Module) - -

Switching Time 30 min. 1 min.
LED indication - Red LED for relays status
Mechanical
Analog Digital Astro
1 NO (1 Module) 1C/0
Output
1 C/0 (3 Module) -
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Time Switches

General
Analog Digital | Astro
Accuracy +1.5 sec/day at +20°C 12 sec per day over the operating temp. range
Operating Temperature -20°C to +55°C -10°C to +55°C
Supply Failure Reserve 150 Hrs. rechargeable 6 years
Manual Override Yes
Modes ON, OFF*, AUTO ON, OFF, Auto On, Auto Off, Auto ON, OFF, AUTO
Protection Degree IP 20
Decoding Product Cat Nos.: AU-TS
Example
Time Switch AUTS
= ()
2 =] g
Module 01 One 02 Two 03  Three s S §
(%] —
-
= s =
Type ANA DIG AST
Analog | Digital | Astronomical

AUTS 01

o
N
()]

Dimension - ANALOG Dimension - ASTRO / DIGITAL

All dimensions are in mm

1 65 3M 65 1 . 36.0
17.5 44 525 vy } DIN rail 35 mm
l—>] 4—" | 1 )
[e)e} L ‘ : . 000000
L0-0-0—0-01 L ! _ O
| 0 Q o | =|©
¥ 8 2 |8 | 83 ® Bl 83
! P goom 8
: L 000000 -
00 Lo-0-0-0-0— 1 17 1 e ———
65.0 ‘
3 SIDE VIEW ASTRO / DIGITAL
Product Range: AU-TS
Description Modules Cat. Nos.
Analog time switch 1 AUTSOTANAOO
Analog time switch 3 AUTS03ANAOO
Digital time switch 2 AUTS02DIG00
Astro time switch 2 AUTS02AST00
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Controlling Devices - ACCL
Automatic Changeover with Current Limiter

A perfect solution for efficient distribution of generator power
in high-rise apartments, townships, and commercial buildings.
ACCL consists of three separate pair of terminals — two for
connecting single phase supplies (main and back-up) and one
for connecting single phase load. The ACCL will switch the load
to back-up/generator supply when main/default supply goes
off. On resumption of default supply, ACCL will automatically
switch from back-up to default supply.

AU-CL Controlling Devices



Automatic Changeover Current Limiter (ACCL)

Intelligent and Reliable

v
RESET
mans o\ OVERLOAD @ ‘-
GEN &
OVERLOAD @
ﬂ LED indication Reset Button
O Different LED colors for clear To Restore the supply to load, after
aEN differentiation between Mains ON, non essential loads are switched off
e Genset ON and Genset Overload
Range Highlights
> Conforms to IEC 60947-6, IEC 60947-3 > Protection Degree - IP20
> Wide Range of Current Ratings » Reliable microcontroller based design for sensing & control
» (Generator side) — 1.5A to 30A » Lower power consumption
» (Electricity Boards side)- 30A P P
» No. of Poles 1P+N > RoHS compliant
Product Specifications
Electrical Mechanical
Rated Operational Voltage 230V Changeover time (Mains to DG) ~ 11 sec.
Rated Insulation Voltage 500V
Rated Impulse Voltage 2.5kV Installation
Rated Frequenc 50Hz Terminal Capacity 6 mm? ( flexible)
q Y 10 mm? (rigid)
Electrical Life (Operating Cycles) 6000
I AC 31B (IEC 60947-6) / General
Utilization Category AC 21A (IEC 60947-3) _
- — Operating Temperature -5°Cto50°C
Conditional short circuit current 3kA
Dielectric strength 2kV
Decoding Product CAT Nos.: AU-CL
Example
ACCL AU CL
° < <
@ = ©
«© —
Phase . 01 g £ 5 2
Single Phase < % 6:1 :‘E
1%} [©]
EB Rating (A) 030 ° @ a
30A
AUCL 01 030 -

1.5A 2.5A 3A 4A 5A 6A 8A 10A
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Automatic Changeover Current Limiter (ACCL)

Product Range: AU-CL

Description Single Phase ACCL Modules Cat. Nos.
30A/1.5A 4 AUCLO10301E5
= 30A/2.5A 4 AUCLO010302E5
[ l L] 30A/3A 4 AUCL01030003
|
i:! e 30A/4A 4 AUCLO01030004
(- —
| S 30A/5A 4 AUCL01030005
{ reading WA
" v 30A/6A 4 AUCL01030006
ﬁj OVERLDAD @
. " 45 30A/8A 4 AUCL01030008
T 30A/10A 4 AUCLO01030010
[N=3
| ! & 30A/12A 4 AUCL01030012
lm [y
® 00 30A/15A 4 AUCL01030015
—— 30A/20A 4 AUCL01030020
30A/30A 4 AUCL01030030
Non-currentlimitingvariant
Dimension - ACCL Connection Diagram

Connect necessary loads like,

» Tube Lights / CFL N
> Laptop, Television —' E
> Mixer, Juicer etc. /-\

All dimensions are in mm

72 67.70 ‘ |
- > -
1 a oo
°0 4 B )¢
LoAD ] I I A &=
L [t MAINS O
[t MAINS O N O
8 GEN O OVERLR(;I;O
S overLom O Connect heavy loads O
Reser ‘Directly on MAINS' like,
O > Motors N
y AC ©d 6
DMAINS GEN @ N N
6d &b > Geysers
Y |
“TT Mes/ CI T imMeBY/
: RCBO ' RCBO
Recommended Backup MCB Ratings _
Mains Genset
ACCL Ratings MCB Ratings
o . ; ACCL Cat.
q n Mains n Gense Nos.
Mains Genset Side Side
1.5A 2A AUCLO10301E5 Timing Diagram
25A 3A AUCLOT10302E5 i - e
3A 3A AUCL01030003 osec  josec  wsec Pt
T, T 7T od
4A 4 A AUCL01030004 A z 3
Press
5A 5A AUCL01030005 RESET
Auto Cut-Off
6A 6A AUCL01030006 “orF “oFF
30A 32A 06 SEC 06 SEC
8 A 10A AUCL01030008
10A 10A AUCL01030010
12 A 16 A AUCL01030012
15A 16 A AUCL01030015
20A 20A AUCL01030020
30A 32A AUCL01030030
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AU-COM - For Smart Systems

The AU Solutions range of final distribution products can be
made communication-capable with AU-COM. The ease of
use of the AU-COM user interface makes it a true, real-world
solution.

AU-COM, AU-CON



AU-COM & AU-CON

Simplicity in communication

AU-COM

AU-COM addresses the remote monitoring and controlling requirement of the building and industrial segments.
The communication solution consists of AU-COM & AU-CON (an optional Convertor Module).

Range Highlights

» Can be deployed for AU range of MCBs, RCCBs, RCBOs and
energy meters

» Capable of local and remote status monitoring of final
distribution products- ON, OFF and TRIP

> With AU-COM and modular contactors AU-MC, remote
controlling of the load can be achieved

Communication Solution

» The convertor module converts RS 485 data signals from
AU-COM into SCADA-compatible ethernet signals

» Forremote monitoring and metering of energy, single-phase
and three-phase energy meters with RS 485 converters or
Wi-Fi modules can be used

AU-COM AU-CON
x i ™ SCADA .
i " Network |
- [ — % i . "4
T
e
24V DC
* e e
Power i e 55
Supply e RS 485 e
e
0549 sucon b )) ) )
' __|_  ——
“W4&" Ethernet
Router
Ml M— = "
*e @ ee
ee  McB @  Modular
i S s Contactor
=1
' Load

h 4

LauritzKnudsen



> In absence of control circuits, one can connect a maximum
of 4 Auxiliary Contacts (AU-AUX) and 4 Trip Alarm Contacts

(AU-TAC) with AU-COM

Remote Monitoring & Metering of Energy

¢

Single-Phase

AU-COM & AU-CON

» With 2 control circuits in place, a maximum of 2 Auxiliary
Contacts and 2 Trip Alarm Contacts can be deployed for

status monitoring

» In all, 15 AU-COM modules can be connected in the system.

Three-Phase

Energy Meter

Product Specifications

OR

|

Wi-Fi module

RS 485

—’
-4

RS 485 module

Wi-Fi module RS 485 module
Voltage rating 240V (-30% to +20% AC) Protocol RS 485 RTU
Operating temperature -10°C to 55°C Baud rate 1200, 2400, 4800, 9600, 19200
Power consumption < 1W, 1VA in voltage circuits Parity None, Odd, Even

Dimensions (H x W x D in mm)

83mm x 36mm x 66.5mm

Voltage rating

240V (-30% to +20% AC)

Weight

11549

For Single and three phase energy meter

Operating temperature

20°Cto 70°C

Dimensions (H x W x D in mm)

83mm x 36mm x 66.5mm

Weight

1159

For Single and three phase energy meter
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AU-COM & AU-CON

AU-COM
D+ /. *24VDC
(RS 485) SuPPly

NODE ADDRESS
ROTARY SWITCH

o4 POWERLED

el AUX/TAC

2 STATUS LED

e CONTROL
i STATUS LED

olf

AU-COM & AU-CON

AU-CON

D+ /D * 24V DC
(RS 485) SuPPly

Rx LED: Indicates data

/17 received by Converter
Tx LED: Indicates data

o

@+ transmission by Converter
@ +— Communication

LED
Power LED

LAN Connector

INPUT/OUTPUT
CONNECTOR
Product Specifications
AU-COM AU-CON
Conforms to IEC61131-2 1200, 2400, 4800, 9600, 19200,

Connection with HMI Modbus-RTU (RTU Via TCP)

Baud rate supported

8400, 57600, 115200

Breaker interface 4 Aux & 4 TAC

Ethernet

10/100Mbps

2 Potential-free contacts for

Power consumption

50mA at 24V DC, 2Watt max.

Dimensions (H x W x D in mm)

85mm x 26.3mm x 60mm

Output Control operation using relay
(240VAC, 8A)

Power Supply 24V DC

Mounting DIN Rail mountable

Dimensions (H x W x D in mm) 85mm x 26.3mm x 60mm

Ordering information

Modbus Description Module CAT Nos.

Node address 1-15 (using hexadecimal rotary switch) AU_dC(I)M communication 15 AUCOMO402
module

Baud rate 9600
AU-CON convertor module 1.5 AUCONO0403

FENTY NG RS-485 module for single

Stop Bit One and 2 W1DLDOOOORS
three-phase energy meter

Node Address ‘0’ corresponds to default address of 1 e :

Wi-Fi module for single and 2 W1DLDOOOOWF
three-phase energy meter
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Technical References

1. Understanding Final Distribution Level

Electricity is generated far from residential areas and
complexes or load centers. It is transmitted from the points of
generationtodifferentload centers. The conventional methods
for generation of electricity are hydro, thermal and nuclear.

Electric energy, obtained in the electric generation process,
must be transmitted to the end-user by conductors of
electricity without large resistive power losses in the
distribution process. A key part in this process is the usage
of transformers for increasing the voltage to hundreds
of thousands of volts to minimize heating losses in the
transmission lines.

The three high-voltage conductors on any utility pole indicate
that the power distribution is on 'three-phase’, with each
conductor 120 degrees away from each other. At the load end
ofthecircuit, thereturn paths of the three phase circuits canbe
coupled together at the neutral point. In the case of end-users
like street lights or residential consumers, only a single phase
supply is needed. When distributing three-phase electric
power, a fourth or neutral cableis runin distribution to provide
a single phase circuit to each house. Different houses in the
street are placed on different phases of the supply so that the
load is balanced, or spread evenly, across three phases. Thus,
the supply cable to each house would consist of a live and
neutral conductor with possibly an earthed armoured sheath.

Major classes of loads generally used at the Final Distribution
level are :

» Single-phase AC motors

> Incandescent Lamps

» Fluorescent Lamps

> Computer/UPS

» Other Electronic Loads

2. Types of Faults

There are various faults associated with distribution of
electricity :

Overcurrent fault
Electric shock / leakage
Undervoltage
Overvoltage

Surges

Overcurrent fault

In electricity supply, overcurrent or excess current is a
situation in which an electric current larger than that intended
passes through a conductor, leading to excessive generation
of heat and the risk of fire or damage to equipment. Possible

causes for overcurrent include short circuits, excessive load,
and incorrect design. Fuses, circuit breakers, temperature
sensorsandcurrentlimitersarethecommonlyusedprotection
mechanisms to control the risks of overcurrent.

Electric Shock / Leakage

An electrical shock occurs when any part of a human body
comes in contact with a source of electric current and it
provides an unintended path and ‘completes the circuit’
between the electric source and ground. This electrical
shock can simply cause a minor jolt, but it can also be fatal. A
possible cause of an electric shock can be a puncture in the
wire insulation.

Undervoltage

Undervoltage is defined as a condition where the applied
voltage drops to 90% of the rated voltage, or less. Lowvoltage
conditions occur when a facility asks for more power than the
line can deliver. In this situation, voltage drops somewhere
between full power and a blackout. Common effects of such
occurrences are noticeable, such as significant dimming of
regular incandescent lights. The point to be noted here is it is
not always an issue of the electric utility not having adequate
capacity; transformers can act like a choke, restricting how
much total power gets through to the system. Motors typically
will end up drawing higher current in case of undervoltage
situations, causing over-heating leading to subsequent
destructions.

Overvoltage

Electronic and electrical devices are designed to operate at a
certain maximum supply voltage, and considerable damage
can be caused by a voltage that is higher than what the
devices are rated for. For example, an electric load (light bulb),
at the given rated voltage, will carry current just large enough
for the wire to get very hot but not hot enough for it to melt.
The amount of current in a circuit depends on the voltage
supplied. If the voltage is too high, then the wire may melt
and the light bulb would have ‘burned out'. Similarly, other
electrical devices may stop working, or may even burst into
flames if an overvoltage is delivered to the circuit.

Surges

Surges or transients are brief overvoltage spikes or
disturbances on apower waveformthatcan damage, degrade,
or destroy electronic equipment within any home, commercial
building, industrial, or manufacturing facility. Transients can
reach amplitudes of tens of thousands of volts. Surges are
generally measured in microseconds. Every piece of electrical
equipment is designed to operate at a specified nominal
voltage such as 120 V, 240 V, 480 V, and so on. Most of the
equipment are designed to handle minor variations in their
standard nominal operating voltage. However, surges can be
very damaging to nearly all equipment.
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3. Protection Devices

MCBs (Miniature Circuit Breakers)

Miniature Circuit Breakers are electromechanical devices that
protect an electrical circuit from overcurrent. The overcurrent,
in an electrical circuit, may result from short circuit, overload
or faulty circuit design. An MCB comes into operation in
two main circumstances: First, due to the thermal effect of
overcurrent (overload) and second, due to electromagnetic
effect of overcurrent (short circuit). The thermal tripping of an
MCB is achieved with a bimetallic strip. Whenever continuous
overcurrent flows through MCB, the bimetallic strip is heated
and deflects. This deflection of bimetallic strip releases
mechanical latch. As this mechanical latch is attached with
operatingmechanism,itcausesthe MCB contactstoopen. But
during short-circuit, the suddenrisein electric current causes
electromechanical displacement of plunger associated with
tripping coil or solenoid of MCB. This plunger strikes the trip
lever, causing immediate release of the latch mechanism,
consequently opening the circuit breaker contacts. In simple
terms, an MCB is a switch that automatically turns off when
the current flowing through it passes the maximum allowable
limit. It is a better alternative to a fuse, since it doesnot
require replacement once an overload is detected. Unlike a
fuse, an MCB can be easily reset, and thus offers improved
operational safety and greater convenience without incurring
high operating cost.

—_—

increase of
temperature

e

deflection

fixed connection

Bimetallic strip

Windings

—

Solenold Arnature
(@)
Rated Shortcircuit
current current

Solenoid

Upper terminal

«— Din rail

Space for
identification
marker

Arc chamber

Operating
mechanism

Tripping lever
Lower terminal

Electro-magnetic
protection

RCDs (Residual Current Devices)

It is a generic term which encompasses various forms of
RCCBs and RCBOs. An RCD protects by constantly monitoring
the current flowing in the live and neutral wires supplying to
a circuit or an individual piece of equipment. Under normal
circumstances, the current flowing in the two wires is equal.
When an earth leakage occurs due to a fault in the circuit or
an accident with the equipment, animbalance occurs and this
is detected by the RCD which automatically cuts off the power
before any injury or damage takes place

RCCB (Residual Current Circuit Breaker)

RCCBs are designedto give protection against earth leakages.
These are not intended to provide protection against overload
or short-circuit conditions.

N suppLy

EARTH

LOAD
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RCBOs (Residual Current Circuit Breaker with Overcurrent
Protection)

An RCBO is a mechanical switching device designed to make,
carry and break currents under normal service conditions and
cause the opening of the contacts when the residual current
attains a given value under specified conditions. In addition,
it is designed to give protection against overloads and short-
circuits. Itis a combination of RCCB and MCB which provides
3-in-1 protection against earth leakages and over-currents
due to short circuit and over-loading.

SPDs (Surge Protection Devices)

SPDs are devices that shield electromechanical / electrical /
electroniccircuitsorequipmentfromasuddenanddestructive
increase (surge) in the line voltage caused usually by direct
lightning strikes, indirect lightning strikes, or due to faults
of in-house operational devices. It does this by momentarily
‘switching' from an open-circuit / highresistance mode into
a low-impedance mode sensing the overvoltage. This low
impedance mode diverts the surge current through it and in
doing so, limits the overvoltage to a safe level. When the surge
event is over, the protector returns to its open circuit mode.

Surge Protection Device Analogy with Water flow

Surge protection method can be best understood by water
flow analogy. To control the flow of water, it needs to be
stopped/regulated at different locations so that only the
required volume of water flows to the receiving end and is
productively utilized, Similarly, to control the electrical surges
in the system in permissible limit, the excess current which
is generated due to a surge needs to be removed from the
system. This is achieved by a Surge Protection Device (SPD).

Simulation: with SPD
protection in cascade.

Main
Protection

Fine

Protection

Normal
Current flow
allowing
correct
operation

Current

wR

: . g

The Suppressor is
intended to offer the
smallest impedance of
surge current

Water will flow through
the larger diameter pipe
segment

~

Nominal/Operating Voltage (Un): The nominal voltage
stated for a SPD corresponds to thesystem voltage ofthe
typical SPD installation site, e.g., 230/400 V AC.

~

Maximum continuous voltage (Uc): Maximum r.m.s.
voltage that can be applied continuously to the terminals
of the SPD.

~

Temporary overvoltage (UT): TOV is the maximum r.m.s.
voltage that the SPD can withstand for 5 seconds, without
failure.

~

Voltage protection level (Up): Maximum voltage that
can occur on the connection terminal blocks of the SPD.
In he event of a surge voltage or surge current within
the performance parameters of the SPD, the voltage is
safel limited to a maximum of this value at the protected
connections of the SPD.

~

Nominal Discharge Current (In): The nominal discharge
current (In) is the level of impulse current a surge protector
can withstand repeatedly (15 surges) without destruction.

~

Impulse current (limp): Maximum impulse 10/350 us
currentasurge protector can withstand withoutdestruction.
The pulse shape (10/350 ps) of a surge current is used for
simulating the current flow of direct lightning strikes.

~

Maximum discharge current (Imax): Maximum impulse
8/20 ps current a surge protector can withstand without
destruction The pulse shape (8/20 ps) of a surge current is
characteristic of the effects of an indirect lightning strike or
switching operation.

MCB for backup protection of SPD

SPD MCB rating & Curve
AUSP121PN50 125A - C curve
AUSP123PN50 125A - C curve
AUSP021PN40 50 A - C curve
AUSP023PN40 50 A - Ccurve
AUSP021PN15 20 A - Ccurve
AUSPO023PN15 20 A-Ccurve

AUSP121PN100 100 A - C curve
AUSP123PN100 100 A - C curve
AUSPO021PN70 100 A - C curve
AUSP023PN70 100 A - C curve
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4. Selection Of MCBs

An MCB is an automatically-operated electrical switching For Example:- For a load of 1200 W, 240V supply, the load
device, designed to protect an electrical circuit from currentis 5 A

damage due to overcurrents. Its basic function is to detect

a fault condition, interrupt continuity and to immediately P =V (resistive load)

discontinue flow of current. Unlike a fuse, which operates

once and then has to be replaced, a circuit breaker can be Where P = power in Watt, V = Voltage in Volts and

reset (manually) to resume normal operation. | = Current in Ampere

Over-currents are chiefly due to two reasons: .
y Hence, the rating of an MCB to be selected should be equal

a. Short-circuit b. Overload to or greater than 5 A and the nearest MCB rating available is 6A.

And the minimum trip current for the MCB is
6Ax1.45=87A

Accordingly, the wire size should be selected with a current
carrying capacity of more than 8.7 A

So, the nearest wire size available with current carrying
capacity of more than 8.7 Ais 11 A (i.e 1 sq mm) - as per
1S:3961)

The inverse time delay characteristics as per MCBs, Cable fails drastically

complying with IEC 60898, must operate within the limits
specified below:

In = rated current

a. Overload (Thermal characteristics

Fault Current Tnpime 16A Short fiuratlon current v.{lthstand
capacity of cable (1.45 times FL)|
1.131In Greater than 1 hour
1.451n Less than 1 hour ) )
255 In 1 1o 120 seconds 11A Continuous current rating of cable
8.7A - Tripping current of MCB
b. Short-circuit (Magnetic characteristics)
6A - ——— Continuous current rating of MCB
Curve Type Breaker Trip limits
Type B 310 5 times In 5A Maximum design current in circuit
Type C 5to 10 times In 0
Type D 10 to 20 times In

Selection of an MCB depends mainly on the following three
parameters:

I. Current Rating of the MCB
ii. Characteristic Curve as per the application

iii. Short-circuit breaking capacity in line with fault level

. Selecting current rating of an MCB

In order to achieve perfect overload protection, the rated
current (In) of an MCB should not be less than the design
current or rated current (Ic) of the circuit and that (In)
should not exceed the current carrying capacity of the
conductor or wire (Iw).

i,elc<In<iw

As per the thermal characteristics table the (Iw) should be a
minimum of 1.45 times (In).
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ii. Selecting Characteristic curve of an MCB

Type Setting Application
B 3-51In Generators-sensitive loads very long circuit
runs
Examples : Incandescent lights, heater, geyser
C 5-101In General, light and power
Example : Fluorescent lights, small motors,
fans,
refrigerators, window/split ACs
D 10-20 In | Transformers sodium lighting highly inductive
loads Examples : Water lifting pumps, UPS
120
60
40
20
10 \
6
4 i
2
=, 1 -
g' 40
5 2
@ 10 : \
(=i
F =
m 4
2 P
1
0.6
0.4
0.2
0.1
0.06
0.04
0.02
001 N L.
1 15 2 3 456 810 15 20 30
B plg_C pg D p
3 5 10 20

Multiple of rated current
Typical Characteristic Curves of an MCB are as shown below:

MCBs are typically offered in B, C and D characteristics.
For an application involving purely resistive loads such as
incandescent lights and heaters, MCBs with characteristic
B are used. If the load is split ACs or refrigerators, B-curve
MCBs might offer nuisance tripping due to high level of initial
currents. In such conditions, one needs to choose Ccurve
MCBs. Further, there can be applications such as UPS where
even C-curve MCBs might offer nuisance tripping due to very
high level of inrush currents. In such scenarios, Dcurve MCBs
are best suited. Therefore, it is advisable to select appropriate

MCBs as per the requirements of the specific application.
iii. Selecting short circuit breaking capacity of an MCB

The third selection parameter is the short circuit breaking
capacity, which is required to protect against heavy current,
Selection of an MCB depends mainly on the following three
parameters :

The fault level depends primarily on:

1. Transformer rating : Fault level is directly proportional to the
transformer rating.

2. Fault impedance: If the distance of fault from the source
(transformer in this case) is less, the fault impedance is less
and thus the fault level is high and vice versa.

5. Selection of RCDs

RCD is a general term for Residual Current Devices.
RCCB: Residual Current Circuit Breaker

RCBO: Residual Current Circuit Breaker with Over current
Protection

Selection between RCCB and RCBO

Depending upon the requirement of overcurrent protection,
one can choose between the RCCB and RCBO. If only
residual current protection is required, then an RCCB should
be considered.

How to select an RCCB/RCBO?

Selection of RCCB/RCBO is dependent on the following
parameters:

I. Types of RCD
ii. Rated residual tripping current
iii. Operating time

Selecting Type of RCD

I. Types of RCD

RCDs are classified into the categories listed below in
accordance with their ability to ensure protection against
various types of residual currents :

Type Description Application
AC For - pure AC current Electrical devices
(non-electronics)
For - pure AC current Electrical devices
A - pulsating DC (electronics
and non-electronics)
For - pure AC current Electrical drives
B&F - pulsating DC Frequency inverters
- smooth DC Computed tomography
For - pure AC current IT parks
. - pulsating DC Data centers
Adi .
- harmonics and
transients

ii. Rated residual tripping current

RCDs can be provided with varieties of rated residual operating
current. Its range could vary from T0mA to 500mA.

30mA is the maximum value permissible for personal shock
protection and 300mA is the maximum value permissible for
fire protection. Non-standard values may be used, but the
shock and fire limits must not be exceeded.

RCDs can be used where it is necessary to protect a circuit or
an installation against dangerous residual currents. The three
main areas for such protection are as follows:

a. Protection against fire.
b. Fault protection (protection against indirect contact)
c. Basic protection (protection against direct contact)

Sensitivity Typical Applications

10mA Human protection-wet areas, swimming pools,
jacuzzis

30mA Human protection-kitchens, bathrooms, labora-
tories,
schools & workshops

100mA Installations where there is inherent seepage /
with limited personal protection

300mA Cable / fire protection

500mA Special purpose machines
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iii. Operating time

RCDs fall into two categories in terms of the time taken to
respond to and clear residual currents, as follows:

a. General Type : These RCDs have no specified minimum
response time but have specified maximum response time

l,:T<300mS
51,,:T<40mS
b. S Type : These RCDs, commonly known as delayed

types, have specified minimum and maximum response
time, as follows:

l,,: 130 - 500mS
51,,:50 - 150mS

Delayed response (S Type) RCDs are commonly fitted upstream
of general type RCDs, but general type RCDs should never be
fitted upstream of delayed types. The term ‘upstream’ refers
to proximity to the origin of the installation and ‘downstream’
refers to proximity to the load.

6. Selection of SPDs

Selection of SPD depends on following parameters :

I. Type of equipment to be protected
ii. According to different types of standards

i. Type of equipment to be protected

All the electrical and electronic devices have some impulse
voltage withstand capacity. So, it is required to keep impulse
voltage within this limit. These high voltages are generated
because of lightning surges of voltage transients. Typical
impulse withstands capacity for various equipmentis as below

Category | ] 1 v
impulse
voltage
withstand L= 22 4 :
(kv)
Distribution and
Type of Electronic applllances final circuits Incomer,
) ; (refrigerators, | (motors,
equipment | devices meter
oven, etc.) sockets,
etc.)

ii. According to different types of standards

As per international standards, SPDs are classified as
lightning current arresters (Class I), surge protection
devices (Class Il) or device protection (Class Ill). Each class
is defined by performance testing methods for surge
current handling capability.

Type 1/ Class | SPDs (lightning arresters) are mainly installed
in the electrical entry panel or the Main Distribution Panel. This
is the first stage protection in the electrical network, and the
surge arrester is designed to divert lightning energy caused by
an overvoltage comparable to that of a direct lightning strike
to the power lines or equipment. These protectors must be
designed to survive the 10/350 ps waveform. In addition, Class
I lightning arresters are tested with 8/20ps current impulses
for nominal discharge current ratings. These SPDs are called
Type 1+2 SPDs.

It must be understood that Class | SPDs are only for insulation
breakdown protection; e.g. protecting the wires, insulation/
dielectrics, and other components of the electrical distribution
system. These SPDs are not intended to prevent damage to
electronics and sensitive equipment. Most SPD manufacturers
use discharge gap technology to meet the challenging test
requirements of surviving multiple 10/350us wave shape hits
without damage or degradation. The discharge gap handles
high surge currents of 100kA and does not suffer from leakage
current when not conducting. Typically, Type 1 SPDs provide
impulse withstand voltage level of 1.5 - 2 kV.

Max. |
100 % {
90 %1
50 %
10 % o5
3 B
143 (ps)

10/350 microsecond waveform

8/20 microsecond waveform

Max. A
100 % |
90 %
50 %
10% ot
(us)
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Type 2 / Class Il SPDs are mainly installed in secondary
distribution panels as the second stage of protection. The
Class Il SPD along with the first stage Class | arrester provides
a better level of protection to equipment. These SPDs offer
a lower surge capacity and provide a lower clamp level than
the primary suppressor. These SPDs also suppress any surge
currents generated by induced lightning currents / partial
lightning and operational switching action in the electrical
network. These SPDs are tested with 8/20us surge currents,
and typically offer a voltage protection level of around 1.5-
1.2 kV. It is important to note that this voltage level can still
potentially allow damage to sensitive equipment.

Type 3 / Class lll SPDs must be installed as a supplement to
Type 2 SPDs and can be located in the immediate vicinity of
sensitive loads. Critical applications with sensitive equipment
include medical imaging, cloud servers, and video surveillance.
The function of a Class 3 device is protection of sensitive
electronic equipment and thus the voltage protection level
should be < 600 V. These devices are tested similar to the Class
Il SPDs(1.2/50 ps and 8/20 ps waveforms) but have lower
discharge current capability. Many times, Type 2 products are
declared as Type 3 and, it is, therefore, important to check that
these SPDs offer voltage levels of < 600 V.

Pollution Degree 4:
The pollution generates persistent conductivity caused, for
instance, by conductive dust or by rain or snow.

Below are a few examples of such environments.

Pollution Pollution Pollution Pollution
Degree 1 Degree 2 Degree 3 Degree 4
Clean Laboratories Industrial Electrical
Rooms Area Equipment
for outdoor
use
Test Stations Boiler
Rooms
Office
Environment

As per IEC, the products intended for a particular 'Pollution
Degree’ will have to follow the guidelines for clearance and
creepage distances. Clearance is the distance between two
conductive parts, along a string stretched at shortest way
between these conductive parts. Creepage distance refers

to the shortest distance along the surface of an insulation
material between two conductive parts. Typically, the
equipment for industrial applications are generally for use

in pollution degree 3 environments.

b. Mechanical Impact Protection Index - IK

It is the degree of protection provided by distribution boards
and enclosures for electrical equipment against external
mechanical impacts as provided in the international standard
IEC 62262. It provides a means of specifying the capacity of
an enclosure to protect inside devices from external impacts.

Coordination
Stage Stage 1 Stage 2 Stage 3
. . Lightning & .
Surge Threat Lightning Inductive Inductive
Class | test Class Il test Class Il test
IECE1643-T | os350s) | (8/20 ps) (8/20 pis)
EN/IEC 61643- | Type 1: Type 2: Type 3:
11 (10/350 ps) (8720 ps) (8/20 ps)
IEC Test 1.2/50 ps +
Waveform 10/350 ps 8/20 ps 8/20 ps
Location C Location B Location A
IEEEC62.41 | q0/350ps) | (8/20 ps) (8/20 ps)
UL 1449 Type 1 (10/350 | Type 2 (8/20 Type 3 (8/20
Hs) ps) Hs)
IEEE Test 1.2/50 ps +
Waveform IS A 8/20 ps

7. General Terminologies
(Reference IEC 60947-1)

a. Degree of Pollution

Pollution degree of environmental conditions is a classification
based on the amount of conductive dust, ionized gas or salt
and on the relative humidity and its frequency of occurrence
resulting in condensation ofmoisture leading to reduction of
dielectric strength. In short, 'Pollution Degree' refers to the
environmental conditions for which the equipment is intended.

As per IEC, the four degrees of pollution are defined as
follows:

Pollution Degree 1:
No pollution or only dry, non-conductive pollution occurs.

Pollution Degree 2:

Normally, only non-conductive pollution occurs.
Occasionally, however, temporary conductivity caused by
condensation may be expected.

Pollution Degree 3:

Conductive pollution occurs, or dry, non-conductive
pollution occurs which becomes conductive due to
condensation.

IK IMPACT ENERGY EQUIVALENT IMPACT
()

00 Unprotected No Test

01 0.14 Drop of 2509 object from 5.6cm
height

02 0.2 Drop of 200g object from 10cm
height

03 0.35 Drop of 2509 object from 14cm
height

04 0.5 Drop of 200g object from 25cm
height

05 0.7 Drop of 2509 object from 28cm
height

06 1 Drop of 2509 object from 40cm
height

07 2 Drop of 5009 object from 40cm
height

08 5 Drop of 1.7kg object from 30cm
height

09 10 Drop of 5kg object from 20cm height

10 20 Drop of 5kg object from 40cm height

c. Degree of Protection - IP

As per IEC standard, Ingress Protection level IPXX is defined
with two numerals. The first numeral defines protection against
ingress of solid objects while the second numeral defines
protection against harmful ingress of water.
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Classification of IP Levels

X

2" Digit
Protection against Water Ingress

1" Digit
Protection against Human Contact/
Protection against Foreign Bodies

No protection No protection

0+ § § 1o
1T | w1t

With back of hand / large foreign
bodies, diam. >50mm

Water dripping vertically

With a finger / medium-sized
foreign bodies, diam. >12.5mm

21 i
With tools and wires etc. with a P
thickness >2.5mm / small foreign 3 ‘

bodies, diam. =2.5mm

With tools and wires etc. with a
thickness >1mm / granular
foreign bodies, diam. >1mm

Complete protection / dust 5+ =g
protected
Complete protection / dust-proof 6 — g

d. Suitability for Isolation

Certain devices are intended to provide isolation of the load
from the source. Such devices can be termed ‘suitable’ for
isolation provided they meet guidelines as indicated by
IEC standard. Equipment suitable for isolation will have, in
open position, an isolation distance in accordance with the
requirements necessary to satisfy the isolation function.
Further, the indication of the position of the main contacts is to
be provided by one or more of the following means:

» The position of the actuator (or knob)
> A separate mechanical indicator
» Visibility of the moving contacts

A device suitable for isolation will bear an isolation function
symbol. The example below shows a circuit-breaker
suitable for isolation.

— ¢

L iR

Water dripping at an angle (up to 15
degrees from the vertical)

Spray water (any direction up to 60
degrees from the vertical)

Spray water from all directions

Water jets from a nozzle in all directions

High pressure jets

Temporary immersion

Permanent immersion

e. Energy Limiting Class (Reference EN 60898)

Circuit breakers are classified into different ‘energy limiting
classes' based on the amount of let-through energy (1%t) they
pass on to the downstream zone. The permissible letthrough
energy values, as per rated short-circuit breaking capacity and
the characteristic curves are stated in the relevant product
standard, EN 60898.

Energy Limiting Class 3, as defined, has lower let-through
energy values than the other two classes.

LauritzKnudsen



MCBs

Temperature De-rating

As per IS/IEC 60898, thermal calibration of an MCB is to be
done at 30°C. If the manufacturer decides to do it at any other
temperature, the data has to be furnished on the breaker.

When used at ambient temperatures exceeding the calibrated

temperatures, MCBs tend to trip faster while carrying the
rated current. This calls for de-rating the MCBs when used in
ambiences, with temperatures higher than the design ambient
temperature. At temperatures higher than 30°C, the MCB
requires progressively less time to trip on the same level of
overload.

MCB Temperature De-rating

In AMBEINT TEMPERATURE

" rel -25 -10 0 10 20 30 40 50 60
0.5 0.675 0.63 0.595 0.565 0.53 0.5 0.46 0.425 0.39
1 1.35 1.26 1.19 1.13 1.06 1 0.92 0.85 0.78
2 2.7 2.52 2.38 2.26 2.12 2 1.84 1.7 1.56
3 4.05 3.78 3.57 3.39 3.18 3 2.76 2.55 2.34
4 5.4 5.04 4.76 4.52 4.24 4 3.68 3.4 3.12
6 8.1 7.56 7.14 6.78 6.36 6 5.52 5.1 4.68
10 13.5 12.6 11.9 11.3 10.6 10 9.2 8.5 7.8
16 21.6 20.16 19.04 18.08 16.96 16 14.72 13.6 12.48
20 27 25.2 23.8 22.6 21.2 20 18.4 17 15.6
25 33.75 31.5 29.75 28.25 26.5 25 23 21.25 19.5
32 43.2 40.32 38.08 36.16 33.92 32 29.44 27.2 24.96
40 54 50.4 47.6 45.2 42.4 40 36.8 34 31.2
50 67.5 63 59.5 56.5 58 50 46 425 39
63 85.05 79.38 74.97 71.19 66.78 63 57.96 53.55 49.14

Grouping factor

Most of the time, MCBs are mounted in a stack or a group.
The heating effect of these MCBs, when fully loaded, leads
to considerable watt loss, and raises the temperature in the
enclosure. The grouping factor for AU MCBs (0.5A-63A) is
stated below.

Different types of MCB curves

Based on the various magnetic settings, the MCBs can be
categorized as shown below.

No of MCBs in a stack Grouping Factor
1 1
2 0.95
3 0.9
4 and above 0.85

Therefore, with the grouping factors listed above, the current
rating of an MCB can be appropriately chosen.

Effect of frequency change

Magnetic - value multiplied by K

Thermal - unchanged

Current rating of an MCB can be appropriately chosen for
different operating frequencies.

Magnetic _—
Type setting Application
Generator-sensitive loads very long circuit runs
B 3-51In . .
Example: Incandescent lights, heater, geyser
General, light and power
C 5-101In Example: Flourescent lights, small motors,
fans, refrigerators, window / split ACs
Transformers sodium lighting highly inductive
D 10-20 In loads
Example: Water lifting pumps, UPS

Frequency(Hz) | 15Hz-60Hz | 100Hz 200Hz 400Hz

K 1 1.1 1.2 1.5
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AU-10 (MCBs) IT Characteristics

B Curve D Curve E Curve
10000 l i 10000 i | 10000 I
3600 —|— =L s600 | 3600 ——
1000 || 1000 | 1000
I\ \ |
* 100 4 100 \ 4 100
u w o
= E =
8 8 g
S 10 3 10 10
E e L E
= (= . 5 = LY
\.__
vy 1 v 1 v ! =_
}
0.1 = 0.1 : 0.1
0.01 0.01 0.01 |
113 145 1.13 145 1.13 145
1 3 5 10 20 1 3 5 10 20 1 3 5 10 20
Muliples of current <« Multiplesofcurent < Multiples of current =
Current - limiting
Current limitation is the technique used in miniature circuit
breakersto limitthe shortcircuit currenttoreachits prospective
value.
B Curve (6A-63A) C Curve (6A-63A)
10000 10000 |
' C63

Ipeak (A)
Ipeak (A)

1000 10000 1000 10000
Irms (A) Irms (A)
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D Curve (6A-63A)

10000
D63
_{ D40
<
~
@©
[
2
1000
1000 10000

Irms (A)

D Curve (0.5A-5A)

10000

Ipeak (A)

10000

Irms (A)

MCBs - Let Thru Energy - It

Let Thru energy is the amount of fault energy which passes
through acircuit breaker to the downstream network, measured
from the instant a fault occurs in a system to the instant the
miniature circuit breaker clears the fault.

B Curve (6A-63A)

100000 |
32A
25A
— 16A
0 10A
<
> 10000
(=2
]
(=
w
1000
1000 10000

Irms (kA)

C Curve (0.5A-5A)

10000 &
—— 71 =3
1000 ———r——— ,_H,.CZ
= ——————— 1 C1
<
a4
o
& 100
C0.5
10
1000 10000
Irms (A)

C Curve (6A-63A)

100000 63A
25A
20A

— 16A
) 10A
< 6A
2110000///////////////////////////////////,
=
Q
=
I}
1000
1000 10000

Irms (kA)
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D Curve (6A-63A) C Curve (0.5A-5A)
100000
40A
32A
— 25A —_
& 20A i)
< 168 <
10A
5 10000 6A §
2 2
w w 50
1000 § T 1104
1000 10000 1000 10000
Irms (kA) Irms (kA)
D Curve (0.5A-5A) MCBs - Power Loss Per Pole (W)
Current As Per IS/ IEC %
Ratings (A) 60898 RPN lower
5A
4A 0.5 3 1.9 38%
2A 1 3 2 33%
1.6 3 2.1 30%
v 23456 3 2.1 30%
< 500 "
- 10 3 2.1 30%
o
s 16 3 2.1 30%
=
w 50 20 3 2.1 30%
25 3 1.1 63%
5 e —— 05A 32 3 1.2 60%
1000 10000 40 35 1.8 50%
Irms (kA) 50 45 1.9 58%
63 4.5 2.1 54%
80 6 2.4 60%
100 7.5 3.1 59%
125 9 4.1 54%
63 13 43 67%
80 15 3.9 4%
100 15 6.2 59%
125 20 9.2 54%
RCBOs - Power loss (AU-0) RCBOs - Power loss (AU-F)
Current (A) In Watt Loss (W) Current (A) In Watt Loss (W)
6 1.1 16 2.6
10 1.2 20 2.7
16 1.8 25 3.1
20 19 32 3.6
25 2.1 40 4.8
32 2.4 63 8.1
40 3.1
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RCBOs - Temperature De-rating (AU-0)

RCBO Temperature De-rating

In Ambient Temperature

Al tel -25 -10 0 10 20 30 40 50 60
6 8.1 7.56 7.4 6.78 6.36 6 5.52 5.1 4.68
10 13.5 12.6 11.9 11.3 10.6 10 9.2 8.5 7.8
16 21.6 20.16 19.04 18.08 16.96 16 14.72 13.6 12.48
20 27 25.2 23.8 22.6 21.2 20 18.4 17 15.6
25 33.75 315 29.75 28.25 26.5 25 23 21.25 19.5
32 43.2 40.32 38.08 36.16 33.92 32 29.44 27.2 24.96
40 54 50.4 47.6 45.2 42.4 40 36.8 34 31.2

RCCBs - Watt loss (AU-R)

Current (A) In Watt Loss (W)-2P Watt Loss (W)-4P
16 0.3 -
25 0.7 0.8
40 2.3 2.3
63 4 4.7
80 4 4.8
100 6 6.7

Short circuit withstand offered by RCCB
(Upstream SCPD should be selected to Maintain 12t and Ip as specified in product standard)

N = <
.
L gl - 10kA 230/400V - 10 kA
With backup fuse With backup MCB

16 A 25A 40 A 63 A 80 A 100 A 25A 40 A 63 A
25A 10 kA T0 kA 10 kA 10 kA 10 kA 10 kA T0 kA 10 kA
40 A 10 kA 10 kA 10 kA 10 kA 10 kA 10 kA 10 kA 10 kA
63 A 10 kA 10 kA 10 kA 10 kA 10 kA 10 kA
80 A 10 kA 10 kA 10 kA 10 kA
100 A 10 kA 10 kA

10 kA
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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.
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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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