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This international site allows you to access all the
Telemecanique products in just 2 clicks via
comprehensive range data-sheets, with direct
links to:

= Complete library: technical documents, catalogs,
certificates, FAQs, brochures...

= Selection guides from the e-catalog.

= Product discovery sites and their Flash
animations.

You will also find illustrated overviews, news to
which you can subscribe, a discussion forum, the
list of country contacts...

To live automation solutions every day!

Flexibility

= Interchangeable
modular functions,

to better meet the
requirements for
extensions

= Software and
accessories common to
multiple product families

Compactness

= High functionality in a
minimum of space

= Freedom in
implementation

Simply Smart !

Ingenuity

= Auto-adapts to its
environment, "plug &
play”

= Application functions,
control, communication
and diagnostics
embedded in the
products

= User-friendly
operation either directly
on the product or
remotely

=

e
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Openness

= Compliance with field
bus, connection, and
software standards

= Enabling
decentralised or remote
surveillance via the web
with Transparent Ready
products
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Stmplicity

n Cost effective
“optimum” offers that
make selection easy for
mosttypical applications
= Products that are
easy to understand for
users, electricians and
automation specialists
= User-friendly intuitive
programming
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Selection guide Protection components
Protection relays and controllers

o
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- Motor overload
- Stalling
- Phase failure

LC1K, LP1K LC1D LC1F

0.11...16 A 0.1...150 A 30...630 A

Please consult our catalogue “Motor starter solutions. Control and protection components”.
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Protection of slip ring
motors and of
circuits without
current peaks

- Strong overcurrent
- Stalling

All contactors

0.7...630 A

Protection of
resistors, bearings,
capacitors

- Frequent starting

- Harsh environments

Unlimited

Machine protection

Specific motor protection

- Overtorque

- Mechanical shocks
- Locked rotor

- Phase failure

- Overtorque
- Mechanical shocks

All contactors

0.3...38A 0.3...60 A

Please consult our catalogue “Motor starter solutions. Control and protection components”.

Motor and machine protection

Protection and control

- Thermal overload

- Thermal overload

- Phase imbalance and
phase failure

- Motor stalling

- Long starting times

- Earth fault

- Phase imbalance and
phase failure

- Locked rotor

- Long starting times

- Phase reversal

- Earth fault

AS-Interface, Modbus,
CANopen, Advantys
STB

Modbus, CANopen,
DeviceNet, Profibus DP

All contactors All contactors
0.35...800 A 0.4...810 A

24




Protection components
Motor and machine protection

Introduction

Exceeding the operating limits of an electric motor will lead, eventually, not only to
destruction of the motor itself but also of the mechanisms it drives.

This type of load can be the cause of electrical or mechanical faults.

m Electrical faults:

O overvoltage, voltage drop, imbalance and phase failure which cause variations in
the current drawn,

O short-circuits which can cause the current to reach levels capable of destroying the
load.

m Mechanical faults:

O locked rotor,

O brief or prolonged overload which leads to an increase in the current drawn by the
motor, and therefore overheating.

The cost of these faults must take into account loss of production, loss of raw
materials, repair of the production tool, poor quality of production and delays in
delivery.

These faults can also have dramatic consequences on the safety of persons in direct
or indirect contact with the motor.

To prevent these faults, protection measures are necessary.
They make it possible to isolate the equipment to be protected from the mains
supply, by measuring electrical values (voltage, current, etc...).

Each motor starter must therefore have:

m short-circuit protection, to detect and break, as quickly as possible, abnormal
currents generally greater than 10 times the rated current (In).

m overload protection, to detect increases in current up to about 10 In and switch
off the starter before overheating of the motor and conductors damages the
insulation.

This protection is provided by specific devices such as fuses, circuit-breakers and
thermal overload relays, or by more integrated devices offering several types of
protection.




Protection components
Motor and machine protection

Causes, effects and consequences of various faults

There are two types of fault:

m Internal faults within the motor.
m External faults: these are located outside the electric motor but their
consequences can lead to damage inside the motor.

Faults

Short-circuit

Cause

Contact between several phases, or
between one phase and neutral or
between several turns of the same

Effects

m Current peak
m Electrodynamic forces on the
conductors

Consequences on the motor
and on the machine

Destruction of windings

phase.

Overvoltage m Lightning Dielectric breakdown in the windings Destruction of the windings due to loss of
m Electrostatic discharge insulation
m Operation

Phase imbalance
and phase failure

m Opening of a phase

m Single-phase load upstream of the
motor

m Short-circuit between the turns of
the same winding

m Reduction of usable torque, efficiency
and speed

m Increase in losses

m Starting impossible if phase failure

Overheating (1)

High starting

m Failure of the automation system

High stator and rotor temperature rise

Overheating (1)

frequency m Too many manual control due to the frequent start current Consequences on the process
operations
m Numerous fault trips

Voltage m Instability of the mains voltage m Reduction of usable torque Overheating (1)

variations m Connection of heavy loads m Increase in losses

Harmonics Pollution of the mains supply by m Reduction of usable torque Overheating (1)
variable speed drives, inverters, etc...| m Increase in losses

Long m Resistive torque too high (load too | Increase in starting time Overheating (1)

starting time

heavy)
m Voltage drop

Jamming m Mechanical problem (crusher) Overcurrent Overheating (1)

m Seizures Consequences on the process
No-load ® Pump running empty Drop in current drawn Consequences on the process
running m Mechanical break in drive to the

load
Frequency m Overload of a supply powered by |m Increase in losses -

fluctuations

limited independent sources
m Faulty alternator speed regulator

m Interferes with synchronous devices
(clock, recorder, ...)

Overload

B Increase in resistive torque
m Voltage drop
m Drop in power factor

Increase in current consumption

Overheating (1)

Loss of machine
excitation

m Significant drop in excitation current
m Break in rotor winding

m Increase in active power
m Drop in power factor

Significant overheating of rotor and cage

Phase-Earth
fault

m Accidental Phase-Earth contacts
m Accidental Phase-machine casing
contacts (casing connected to earth)

m Overvoltage developed in the mains
supply

m Rise in earth potential (safety of
persons)

Consequences on safety of persons

(1) Then, in the longer term, depending on the seriousness of the fault and/or its frequency, short-circuit and destruction of the windings.
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566999

Protection components
Motor and machine protection

566998

LS1 D32 fuse carrier

GV2L
magnetic circuit-breaker

GS1K4
switch-disconnector-fuses

510586

TeSys U LUB 12 starter
with LUCA ee control unit

Protection functions

Short-circuit protection

General
A short-circuit results in a very rapid rise in current which can reach several hundred
times the value of the operational current.
The consequences of a short-circuit are dangerous to both equipment and persons.
Itis therefore imperative to use protection devices to detect the fault and very quickly
break the circuit.

Two types of protection are commonly used:

m fuses (cutout) which break the circuit by melting, which then requires their
replacement,

B magnetic trip circuit-breakers, often more simply called "magnetic circuit-
breakers", which only require re-setting to put them back into service.
Short-circuit protection can also be built-into multifunction devices such as motor
circuit-breakers and contactor-breakers.

The main characteristics of short-circuit protection devices are:

m Their breaking capacity: this is the highest prospective short-circuit current value
that a protection device can break at a given voltage.

m Their making capacity: this is the highest current value that the protection device
can make at its rated voltage in specified conditions. The making capacity is equal to
k times the breaking capacity.

Fuses (cutouts)
Fuses provide individual phase protection (single-pole), with a high breaking
capacity in a compact size:
m mounted either in fuse carriers,
m or in isolators, replacing the original links or shunt bars.

For motor protection, aM type fuses are used. Their design characteristics allow
them to conduct the high magnetising currents that occur when motors are switched
on. They are therefore unsuitable for overload protection (unlike gG type fuses). This
is why an overload relay must be included in the motor power supply circuit.

Magnetic circuit-breakers
These circuit-breakers protect installations against short-circuits, within the limit of
their breaking capacity.

Magnetic circuit-breakers provide omnipole breaking as standard.

For relatively low short-circuit currents, the operation of a circuit-breaker is faster
than that of fuses.
This protection conforms to standard IEC 60947-2.
The thermal and electrodymanic effects are also limited, therefore ensuring better
protection of cables and equipment.
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Protection components
Motor and machine protection

LRD 02
thermal overload relay

RM4 JA current measurement relay

TeSys U starter with "thermal
overload alarm" function module

Protection functions (continued)

Overload protection

General
An overload condition is the most frequently encountered fault. The symptoms are a
rise in the current drawn by the motor and thermal effects. A rapid return to normal
operating conditions is important.
The actual operating conditions (ambient temperature, operating altitude and type of
standard duty) are essential to determine the operating values of the motor (power,
current) and to be able to select effective overload protection. These operational
values are given by the motor manufacturer.

According to the level required, protection can be provided by:

m overload relays and thermal overload relays (bi-metallic or electronic type) which
protect motors in the event of:

overload, by monitoring the current drawn by each phase,

phase imbalance or failure, by their differential mechanism.

relays with PTC thermistor probes (Positive Temperature Coefficient),
overtorque relays,

multifunction relays.

m]

EEREO

Overload relays

These relays protect motors against overload. They must allow the temporary
overload that occurs on starting and must only trip if the starting time is abnormally
long.

The overload relay will be selected according to the length of the starting time
(tripping class) and the motor rating.

These relays have a thermal memory (except for certain electronic overload relays,
indicated by their manufacturers) and can be connected:

m either in series with the load,

m or to current transformers placed in series with the load.

Bi-metallic thermal overload relays

Combined with a contactor, these relays protect the line and the equipment against
small and prolonged overloads. They must be protected against strong overcurrent
by a circuit-breaker or fuses.

These relays may be used on an a.c. or d.c. system and are generally:

m 3-pole,

B compensated, i.e. insensitive to ambient temperature variations,

m with manual or automatic reset,

m graduated with a "motor FLC" scale: allowing direct setting to the full load current
as shown on the motor rating plate.

They can also be sensitive to phase failure: this is known as 'differential’. This
function conforms to standards IEC 60947-4-1 and 60947-6-2

This type of relay is extremely reliable and is a relatively low cost device.

Electronic thermal overload relays

Electronic thermal overload relays have the advantage of electronics which allow a
more complex thermal image of the motor to be created.

They can be combined with products having complementary functions, such as:
temperature sensing via PTC probes,

protection against jamming and overtorque,

protection against phase reversal,

earth fault protection,

protection against no-load running,

alarm function.
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Protection components
Motor and machine protection
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LT3 Srelays foruse with
thermistor probes

LR97 D07
instantaneous electronic
overcurrent relays

.*L

TeSys U LUB 32

starter with multifunction
control unit

LUC M

TeSys T controller
LTM RO8MBD

567006

(1LY

TeSys U controller
LUTM 20BL

Protection functions (continued)

Overload protection (continued)

Relays for use with PTC thermistor probes

With direct sensing of the stator windings, these relays can be used to protect motors
against:
m overload,
| a rise in ambient temperature,
m a ventilation circuit fault,
m a high starting frequency,
m mechanical shocks, etc...

Overload (or overtorque) relays

These relays protect the drive line in the event of a locked rotor, seizure or
mechanical shocks. This is an additional protection.

Unlike thermal overload relays, these relays do not have a thermal memory. They
have definite time characteristics (adjustable current threshold and time delay).
The overtorque relay can be used as overload protection for motors with long starting
times or very frequent starting (for example, lifting hoists).

Multifunction relays

Overcurrent relays are limited when it is necessary to take into account problems
associated with voltage, temperature or special applications.

New production or maintenance management needs have prompted manufacturers
to offer products which provide not only adaptable protection, but also complete
management of the motor and its load.
They incorporate:
m current and voltage sensors (TeSys T controllers),
m hybrid analog and digital electronic technology,
m the use of communication buses for data exchange and control,
m powerful motor modelling algorithms,
m integrated application programs whose parameters can be set.
These products make it possible to reduce installation and operating costs by
reducing maintenance and downtime.

TeSys U starters:
The multifunction relay is incorporated in the motor starter.
This solution is very compact with reduced wiring. It is limited to 32 A.

TeSys U controllers:

The multifunction relay is separate from the power line and reuses the function
blocks from the TeSys U solution. It can be used in conjunction with a contactor up
to 810 A.

TeSys T controllers:
The multifunction relay is separate from the power line and incorporates inputs and
outputs. It can be used in conjunction with a contactor up to 810 A.




