DOCA0111EN-01

TeSys H

Motor Starter
User Guide

04/2016

Schneider

www.schneider-electric.com

24V-DC

TRIP/ERR
'f.) 2

G

ﬁ- RIESE i
EIEE

Schneider



The information provided in this documentation contains general descriptions and/or technical character-
istics of the performance of the products contained herein. This documentation is not intended as a
substitute for and is not to be used for determining suitability or reliability of these products for specific user
applications. It is the duty of any such user or integrator to perform the appropriate and complete risk
analysis, evaluation and testing of the products with respect to the relevant specific application or use
thereof. Neither Schneider Electric nor any of its affiliates or subsidiaries shall be responsible or liable for
misuse of the information contained herein. If you have any suggestions for improvements or amendments
or have found errors in this publication, please notify us.

No part of this document may be reproduced in any form or by any means, electronic or mechanical,
including photocopying, without express written permission of Schneider Electric.

All pertinent state, regional, and local safety regulations must be observed when installing and using this
product. For reasons of safety and to help ensure compliance with documented system data, only the
manufacturer should perform repairs to components.

When devices are used for applications with technical safety requirements, the relevant instructions must
be followed.

Failure to use Schneider Electric software or approved software with our hardware products may result in
injury, harm, or improper operating results.

Failure to observe this information can result in injury or equipment damage.
© 2016 Schneider Electric. All rights reserved.
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Safety Information @

Important Information

NOTICE

PLEASE NOTE

Read these instructions carefully, and look at the equipment to become familiar with the device before
trying to install, operate, service, or maintain it. The following special messages may appear throughout
this documentation or on the equipment to warn of potential hazards or to call attention to information that
clarifies or simplifies a procedure.

The addition of this symbol to a “Danger” or “Warning” safety label indicates that an
A electrical hazard exists which will result in personal injury if the instructions are not

followed.

This is the safety alert symbol. It is used to alert you to potential personal injury
hazards. Obey all safety messages that follow this symbol to avoid possible injury or
death.

A DANGER

DANGER indicates a hazardous situation which, if not avoided, will result in death or serious
injury.

A WARNING

WARNING indicates a hazardous situation which, if not avoided, could result in death or
serious injury.

A CAUTION

CAUTION indicates a hazardous situation which, if not avoided, could result in minor or
moderate injury.

NOTICE

NOTICE is used to address practices not related to physical injury.

Electrical equipment should be installed, operated, serviced, and maintained only by qualified personnel.
No responsibility is assumed by Schneider Electric for any consequences arising out of the use of this
material.

A qualified person is one who has skills and knowledge related to the construction and operation of
electrical equipment and its installation, and has received safety training to recognize and avoid the
hazards involved.
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About the Book @

At a Glance

Document Scope

Validity Note

Safety Information

Related Documents

Trademark Notice

This document describes the control functions of the TeSysT'VI H motor starter.

This document is intended for the following users:
e Design engineers

e System integrators

e System operators

e Maintenance engineers

The characteristics presented in this document should be the same as those that appear online. In line with
our policy of constant improvement, we may revise content over time to improve clarity and accuracy. If
you see a difference between the document and online information, use the online information as your
reference.

A A DANGER

HAZARD OF ELECTRIC SHOCK, EXPLOSION, OR ARC FLASH

To prevent short circuit between primary and secondary sides:
e Disconnect all power before servicing equipment.
e Only use power supply units with safe isolation and PELV, according to EN 50178/VDE 0160 (PELV).

Failure to follow these instructions will result in death or serious injury.

Title of Documentation Reference Number

TeSys H Instruction Sheet NHA6215000

You can download these technical publications and other technical information from our website at
http://download.schneider-electric.com

All trademarks are owned by Schneider Electric Industries SAS or its affiliated companies.
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Chapter 1

Presentation

What Is in This Chapter?

This chapter contains the following topics:

Topic Page
Introduction 10
Description 11
Protection Functions 12
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Presentation

Introduction

Presentation of the TeSys H Motor Starter
At only 22.5 mm wide, the TeSys H is an ultra-compact motor starter.

Using hybrid technology that combines electromechanical relays, power solid-state components, and a
solid-state overload function, the TeSys H motor starter controls and protects three-phase motors up to
3 kW/500 V or resistive loads up to 9 A/500 V.

NOTICE

FALSE-TRIP HAZARD ON NON-SINUSOIDAL THREE-PHASE VOLTAGES

Do not use the TeSys H motor starter on the power side or load side of a variable speed drive or soft
starter.

Failure to follow this instruction can result in false trip.

NOTICE

FALSE-TRIP HAZARD ON SINGLE-PHASE VOLTAGE

Do not use the TeSys H motor starter to control and protect single-phase loads.

Failure to follow this instruction can result in false trip.

Product Range
The following table shows the features available in the product range.

Feature Value LZ1H LZ2H LZ7H LZ8H

IEC rating 2.4 AIAC53A, 2.4 A/AC51 X X X X
6.5 A/AC53A, 9 A/AC51 X X X X

Control voltage 24 VVdc X X X X
110 V-230 Vac X X X X

Type of terminal Screw X X X X
Spring X X X X

Functions One direction X - X -
Two directions - X - X
Overload protection X X X X
Safe Torque Off (STO) - - X X

Motor Control

The TeSys H motor starter is used to switch on and switch off three-phase, asynchronous electrical motors
used in single-direction or dual-direction applications. The TeSys H motor starter protects the motors
against overheating.

Safe Torque Off (STO)
STO TeSys H motor starters LZ7H and LZ8H are designed for use in safety chain applications.

Safety shutdown can be achieved to the following standards:
e SIL3 according to IEC61508-1
e PLe according to ISO13849-1

TeSys H motor starters LZ7H and LZ8H are ATEX certified as associated components for motor
protection.

10 DOCAO0111EN-01 04/2016



Presentation

Description

Hardware Description

Product face Control terminals Power terminals
YAV
[ Schneider ||
1.024930egg] 94
e ()
. 2.
ot o 2/T1 4IT2 6/T3
[ w»zsov— A1A2 11 1.2 %
[elolele)
:T%PZIERR——(:) 1/L1 3/L2 5/L3
®——SE© RESET Y2 Y1 Y3 C —_—
.,"' 1l @ SooO
i | ooog)
98 96 95
[Ololele)
TEI© —

A: Potentiometer to adjust nominal
current:

e 0.18to 2.4 for 2.4 A devices

e 1.5t0 9 for 6.5 A devices

B: Auxiliary power supply LED
(green), 24 Vdc or 110-230 Vac

C: TRIP/ERR trip or internal error LED
(red)

D: LED E') 2 input 1.2 status
(yellow). On LZ2H and LZ8H only.

E:LED @ 1 input 1.1 status (yellow)

F: SET/RESET button: Set/manual
reset

G: Product information QR code

A1, A2: Auxiliary power supply

11: Control input, direction 1
12: Control input, direction 2. On LZ2H
and LZ8H only.

Y1: Common point for reset mode
Y2: Remote reset mode
Y3: Automatic reset mode

C: Common point for control inputs.
On LZ7H and LZ8H only.

98, 96, 95: Trip and error signaling
contact

2/T1, 4/T2, 6/T3: Motor connection
1/L1, 3/L2, 5/L3: Power inputs

H: Lock for fixing on DIN rail

DOCAO0111EN-01 04/2016
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Presentation

Protection Functions

Thermal Overload

Phase Unbalance

The TeSys H motor starter protects three-phase motors against overload. If the current exceeds the set
value, the motor starter switches off within the specified tripping time (see page 47) and indicates the
cause of the trip through the TRIP/ERR LED and the trip and error signaling contact.

NOTE: Overload protection of LZ7H and LZ8H STO starters is ATEX-certified up to SIL 2.

NOTE: Only LZ7H and LZ8H motor starters that bear the €x) marking on the left can be used to protect
motors in an explosive atmosphere.

A A DANGER

HAZARD OF EXPLOSION IN EXPLOSIVE ATMOSPHERE

e The device is associated equipment and must not be installed in potentially explosive areas. When
installing and operating associated equipment, the applicable safety directives must be observed.

o Observe the safety regulations that are applicable when motors are used in the Ex area (ATEX
directive 94/9/EC).

e In circuits in potentially dust-explosive areas of zones 21 and 22, it must be guaranteed that the
equipment connected to this circuit complies with category 2D or 3D or is certified as such.

e For safety technical data, refer to this document and certificates (EC-type examination certificate, and
other approvals if appropriate).

e Conformance/approvals:
O EC type-examination certificate

o & Il (2) G[Ex e] [Ex d] [Ex px]
o € 11 (2) D [Ext] [Ex p]
O PTB certification: refer to file number on product nameplate

o €& marked devices only

Failure to follow these instructions will result in death or serious injury.

A WARNING
RISK OF INADEQUATE MOTOR PROTECTION

The current setting of the TeSys H motor starter must be adapted in accordance with the motor to be
protected.

Failure to follow these instructions can result in death, serious injury, or equipment damage.

The TeSys H motor starter protects three-phase motors against phase unbalance.

e |f motor currents differ from each other by more than 33%, the motor starter switches off the motor in
2 minutes and indicates the cause of the trip through the TRIP/ERR LED.

e |If motor currents differ from each other by more than 67%, the motor starter switches off the motor in
1.8 seconds and indicates the cause of the trip through the TRIP/ERR LED.

Phase Loss
The TeSys H motor starter protects three-phase motors against phase loss.
Phase loss is detected through current measurements while the motor is running.
When phase loss occurs, the motor starter switches off the motor after 1.5 to 2 s.
Phase loss is indicated by the TRIP/ERR LED and the trip signaling contact.

12
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Presentation

Stall and Jam Detection
The TeSys H motor starter protects three-phase motors against the following events:
e Jam during startup
e Stall during running

If the current exceeds 45 A for more than 2 s, the TeSys H motor starter switches off the motor and
indicates the cause of the trip through the TRIP/ERR LED and trip signaling contact.

Diagnostic Functions

The following errors are detected by the TeSys H motor starter:
e Two or more phases are missing.
e No motor is connected.

e On at least two phases, the motor current is lower than the minimum configurable current for more than
2s.

DOCAO0111EN-01 04/2016 13
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Chapter 2

Motor Control Applications

What Is in This Chapter?

This chapter contains the following topics:

Topic Page
Motor Control Using a Standard TeSys H Motor Starter 16
Recommended Circuits for Motor Control in Safety Chain Applications Using an STO TeSys H Motor 17
Starter
Additional Circuits for Motor Control in Safety Chain Applications Using an STO TeSys H Motor Starter 23
Motor Control Using a Standard or STO Motor Starter for Motors with Brake 25
DOCAO0111EN-01 04/2016 15




Motor Control Applications

Motor Control Using a Standard TeSys H Motor Starter

Overview

NOTICE

DAMAGE TO MOTOR
Connect the TeSys H motor starter as specified in the wiring diagrams.
Failure to follow these instructions can result in equipment damage.

This section provides an example circuit for a DOL motor, using an LZ1H or LZ2H, non-STO, TeSys H

motor starter.

Three-Phase Motor Without Brake
This example wiring diagram is for a 3-phase motor without a brake.

F1
~(L) [+ =

~(N)/ -

1
1
I
!
LZ1Heeoeoo {
LZ2Heee0o !
1
I
I
1

16
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Motor Control Applications

Recommended Circuits for Motor Control in Safety Chain Applications Using an STO TeSys H Motor

Starter

Overview

Implementation

NOTICE

DAMAGE TO MOTOR
Connect the TeSys H motor starter as specified in the wiring diagrams.

Failure to follow these instructions can result in equipment damage.

This section provides recommended circuits for safe shutdown of motors that use an STO TeSys H motor
starter. In recommended circuits, shutdown is achieved by interrupting the control input on 11 or 12.

The circuits in this section are for applications where safe shutdown is a normal operating state, such as
guard door applications and two-hand control applications.

The following shutdown applications are included in this section:

e Dual-channel applications with a TM3SAC safety processing device - cat.3, PLd according to EN ISO
13849:2006 and SIL 2 according to EN IEC 62061:2005 (see page 15)

e Dual-channel applications with a TM3SAF53 safety processing device - cat.4, PLE according to EN ISO
13849:2006 and SIL 3 according to EN IEC 62061:2005 (see page 19)

e Dual-channel input and single-channel output with an XPSAC safety processing device - cat.3, PLd
according to EN I1SO 13849:2006 and SIL 2 according to EN IEC 62061:2005 (see page 20)

e Dual-channel input and dual-channel output with an XPSAF safety processing device - cat.4, PLE
according to EN I1SO 13849:2006 and SIL 3 according to EN IEC 62061:2005 (see page 20)

e Dual-channel and extended XPSMCM modular safety controller - cat.3, PLd according to EN ISO
13849:2006 and SIL 2 according to EN IEC 62061:2005 (see page 21)

e Dual-channel and extended XPSMCM modular safety controller - cat.4, PLE according to EN ISO
13849:2006 and SIL 3 according to EN IEC 62061:2005 (see page 22)

You can implement single-channel or dual-channel configurations. Route the input wiring for the direction
1 or direction 2 activation terminal and the corresponding ground, through the safety processing device.

If cross-error exclusion is not allowed, cut off the supply voltage with a dual-channel or two-pole
configuration. The supply voltage to the motor starter is cut off with a single-channel configuration.
Therefore, use this type of installation for SIL 3 (category 3, category 4) only if cross-error exclusions are
allowed. For example, use this type of installation when the motor starter and the safety processing device
are installed in the same control panel.

DOCAO0111EN-01 04/2016
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Motor Control Applications

Dual-Channel Applications with a TM3SAC Safety Processing Device - Cat.3, PLd According to EN ISO 13849:2006 and SIL 2
According to EN IEC 62061:20050

This dual-channel safety chain application uses the following modules:
e Emergency stop or guard

e TM3SAC safety processing device

e STO TeSys H motor starter

+24 Vdc
0 Vde
[lF2 F3(]
-~ N [sp]
Ol 4 _|| F1[] 316_57‘___7‘
q] \*
1] ) L
——O-—-O————————— O —=0-—-0-—-0-—-04 1
2 33 T g9 = 0 A2 230
LZ7Heoeeoo N =\ i |
LZ8Heeeoe LY | TM3SAC5 NC©
) i
i ! 14—
I 1
Y1 240
S2E\ ov2 | 349

S1 Emergency stop button with two NC contacts, Harmony XB4 or safety limit switches Preventa XCS.
S2 Start button.

NOTE: When TM3SAC terminals Y1-Y2 are jumpered, the motor starter restarts automatically.

18 DOCAO0111EN-01 04/2016



Motor Control Applications

Dual-Channel Applications with a TM3SAF53 Safety Processing Device - Cat.4, PLE According to EN ISO 13849:2006 and
SIL 3 According to EN IEC 62061:2005

This dual-channel safety chain application uses the following modules:
e Emergency stop or guard

o TM3SAF53 safety processing device

e STO TeSys H motor starter

+ 24 Vdc
0 Vdc
F3[] [F1[[F2
\—o:'iﬁ ___________
177 1
A2
S
_\ S11
L
J} (L l : S12
| I
< q 9 : i S21 13?—
= B ® S22 23
LZ7Heoooo I TM3SAFS |
LZ8Heoooo y S41 33?
I |
-~ N [32]
= S S |:2| S42 NC?
——Q——-O-————— . S33 14 90—
M1 |
Ir—-¢ S34 24 :
I
S2F- [ Ak |
A A S
PE

81 Emergency STOP button with two NC contacts, Harmony XB4 or Preventa XCS safety limit switches
S2 Start button: (1) monitored start, (2) non-monitored start

NOTE: When S33-S39 are jumpered, the motor starter restarts automatically.

DOCAO0111EN-01 04/2016 19



Motor Control Applications

Dual-Channel Input and Single-Channel Output with an XPSAC Safety Processing Device - Cat.3, PLd According to
EN ISO 13849:2006 and SIL 2 According to EN IEC 62061:2005

This dual-channel input, single-channel output safety chain application, uses the following modules:
e Emergency stop or guard

e Preventa XPSAC safety processing device

e STO TeSys H motor starter

~(L)/+

~(N) / = ——4—1
F1[] s1q—J7‘———[1 !

—| N|] ™
g 4] -

— szE—Al; ESC
, L
wuamen Ul Rl et B
S £y 62 g I (Y
- & © : : | N N >':
LZ7Hesese e\ | | XPSAC l
LZ8Heooeoo ! ! )
= N o™ | L e v=
E £ - !
555 ss(g o5 e BN :fiaiglig
—— O -=0-=0--¢--0--0 OO --0--0---0
N
L] =
re

S1 Emergency STOP pushbutton with two NC contacts
S2 Start button
ESC External start conditions

Dual-Channel Input and Dual-Channel Output with an XPSAF Safety Processing Device - Cat.4, PLE According to
EN ISO 13849:2006 and SIL 3 According to EN IEC 62061:2005

This dual-channel input, dual-channel output safety chain application uses the following modules:
e Emergency stop or guard

e Preventa XPSAF safety processing device

e STO TeSys H motor starter

=] ~f o +24Vdc
-} - -
0 Vde
, [IF2 3]
q] \*
= s2f-\ |Esc
-5
o
O
- —_——Jm == I__(,' _____ __6__'6__ - — = *I
-~ N ™ [ [42] < D ™M [sg] ™ 1
<4 4 J 1< ™ O M- C\ITO’)Tl
- ® © { (722072 B 75 BN N :
LZ7Heeese | XPSAF I
LZ8Heoooo ! |
|
ly = 8 5 ST
1< 0 N~ & o]

Lg

(7]
=

S1 Emergency STOP pushbutton with two NC contacts
S2 Start button
ESC External start conditions: (1) with monitoring of the start button, (2) without monitoring of the start button

20 DOCAO0111EN-01 04/2016



Motor Control Applications

Dual-Channel and Extended XPSMCM Modular Safety Controller - Cat.3, PLd According to EN ISO 13849:2006 and SIL 2
According to EN IEC 62061:2005

This dual-channel safety chain application uses the following modules:
e Emergency stop or guard

o XPSMCM modular safety controller

e STO TeSys H motor starter

+ 24 Vdc
0 Vdce
F1[]
+— 1 |24 Vdc OUT_TEST1|13
3| 5| 3| L5 | Master_Enablet ouT TEST2 (14|
% - >—E Master_Enable2 OUT_TEST3 E P L
[I] —\ i | 4 |ovde 5| OUTTEST4|16| St
i U —| 5 |ossDi_A 3 INPUT1 |17
l,,L, S W ' 6 |ossp1_B = INPUT2 [18
% % % = e Si "7 | ResTART1 2 INPUT3 (19
g;n::::: i E OUT_STATUS1 % INPUT4 E
cpe e mi iossozﬁA S INPUT5 g
. v__w____fni_ti’@__;__;__z_: 10| ossp2_8B INPUTE 22|
i |11| RESTART2 INPUT7 |23
iiiiiiiii 12|0uT_STATUS2 INPUTS |24
ﬁPE
L4 1 [24Vde OUT_TEST1|13
? Master_Enable1 OUT_TEST2 H
? Master_Enable2 OUT_TEST3 E
z 0Vde 5| OUT_TEST4 E
' 5 |ossD1_A ('g INPUTT |17 |
6 |ossD1_B (Z) INPUT2 (18|
7 | RESTART1 = INPUT3 |19
E OUT_STATUS1 g INPUT4 E
9 |ossD2_A = INPUT5 |21
110 0ssD2_B » INPUTG [22]
11| resTART2 INPUT7 [23]
12] OUT_STATUS2 INPUTS (24|
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Motor Control Applications

Dual-Channel and Extended XPSMCM Modular Safety Controller - Cat.4, PLE According to EN ISO 13849:2006 and SIL 3
According to EN IEC 62061:2005

This dual-channel safety chain application uses the following modules:
e Emergency stop or guard

e Extended XPSMCM modular safety controller

e STO TeSys H motor starter

+24 Vdc

0 Vdc

LZ7Heoooo
LZ8Heeooe

F1{]

F2

12

Not Connected

Not Connected

1 |24 vdc OUT_TEST1|13
7 Master_Enable1 OUT_TEST2 H
? Master_Enable2 OUT_TEST3 E P
Z 0 Vdc 5 | OUT_TEST4 E $1

— 5 |ossD1_A a INPUT? |17 |
| 6 |ossD1.B % INPUT2 18|

7 |RESTART1 = INPUT3 |19
E OUT_STATUS1 g INPUT4 E

9 |ossD2_ A 2 INPUT5 |21
10| ossp2 8 ™ INPUTS [22]
11| ResTART2 INPUT7 [23]
12| out sTaTUS2 INPUTS [24]

H 1 |24 vde A_NO11(13 —J
? Not Connected B_NO11 ﬁ
? Not Connected A_NO12 E—
Z 0Vdc ¢ B_NO12 E

— 5 | OSSDINT_A a |
| 6 |ossDINT_B % ||
| 7 | XPSMCMER002 rgn ]
i Not Connected g |

9 [A_NC1 2
10]8_net ]
1]

22
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Motor Control Applications

Additional Circuits for Motor Control in Safety Chain Applications Using an STO TeSys H Motor Starter

Overview

Implementation

NOTICE

DAMAGE TO MOTOR
Connect the TeSys H motor starter as specified in the wiring diagrams.
Failure to follow these instructions can result in equipment damage.

This section provides additional circuits for safe shutdown of motors that use an STO TeSys H motor
starter. In these additional circuits, shutdown is achieved by cutting off the power supply on terminal A1 or
A2. Repeated shutdown of applications that use these circuits reduces the electrical life of the motor starter
to 10,000 cycles.

The circuits in this section are for emergency situations. As soon as the emergency stop button is pushed,
the supply voltage is cut off with a safety processing device. The motor voltage is cut off 25 ms after the
rated control voltage is cut off.

The following shutdown applications are included in this section:

e Dual-channel input and single-channel output with an XPSAC safety processing device - cat.3, PLd
according to EN ISO 13849:2006 and SIL 2 according to EN IEC 62061:2005 (see page 23)

e Dual-channel input and dual-channel output with an XPSAC safety processing device - cat.3, PLd
according to EN I1ISO 13849:2006 and SIL 2 according to EN IEC 62061:2005 (see page 24)

If cross-error exclusion is not allowed, cut off the supply voltage with a dual-channel or two-pole
configuration.

The supply voltage to the motor starter is cut off with a single-channel configuration. Therefore, use this
type of installation for SIL 3 (category 3, category 4) only if cross-error exclusions are allowed. For
example, use this type of installation when the motor starter and the safety processing device are installed
in the same control panel.

Dual-Channel Input and Single-Channel Output with an XPSAC Safety Processing Device - Cat.3, PLd According to
EN ISO 13849:2006 and SIL 2 According to EN IEC 62061:2005

This dual-channel input, single-channel output, safety chain application uses the following modules:
e Emergency stop

e Preventa XPSAC safety processing device

e STO TeSys H motor starter

~(L)/+

~ i []Fsmifﬁj i

—] N] ™
g 4] 4

< <« [ = = ST
= ¥ © = I < > £ g 8 <
| | N==e= >
LZ7Heoeooe i ! XPSAC i
LZ8Heeooe ! I {
EEE | e w R 3|
& ¥ © 3 &g &£ = £ 1< a I I3 ;:
-—O-—O————— -=0-—-0--¢-—0--0" Lo——0-——————— --0--0---0
A
[I— =
ﬁPE

S1 Emergency stop button with two NC contacts
S2 Start button
ESC External start conditions

NOTE: When XPSAC terminals Y1-Y2 are jumpered, the motor starter restarts automatically.

DOCAO0111EN-01 04/2016
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Motor Control Applications

Dual-Channel Input and Dual-Channel Output with XPSAC Safety Processing Device - Cat.3, PLd According to
EN ISO 13849:2006 and SIL 2 According to EN IEC 62061:2005

This dual-channel input, dual-channel output, safety chain application uses the following modules:

e Emergency stop

e Preventa XPSAC safety processing device

e STO TeSys H motor starter

~(L)/ +

~] NJ] ™
] d] <

~(N)/ -

(7]
=
F
I
|
~F
-
—
—

LZ7Heoooo
LZ8Heoooo

Q
)
N
! m
! 1
-
1
Y2€|>—03
o

1

1

fo)

Y43

]

A2
PE
?1_/
! i
?ﬁ*
1 34 |

|
b Y44

S1 Emergency stop button with two NC contacts
S2 Start button
ESC External start conditions

NOTE: When XPSAC terminals Y1-Y2 are jumpered, the motor starter restarts automatically.

24
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Motor Control Applications

Motor Control Using a Standard or STO Motor Starter for Motors with Brake

Overview

A CAUTION

OVERHEATING

When you connect and operate motors with built-in brakes, be aware of the risk of overheating. The
energy to release the brakes is taken from the motor connection cables, which can cause asymmetrical
power consumption and result in overheating.

Failure to follow these instructions can result in injury or equipment damage.

A CAUTION
UNINTENDED EQUIPMENT OPERATION

The current setting of the TeSys H motor starter must be the nominal current of the motor increased by
the value of the brake nominal current.

Failure to follow these instructions can result in injury or equipment damage.

NOTICE

DAMAGE TO MOTOR
Connect the TeSys H motor starter as specified in the wiring diagrams.

Failure to follow these instructions can result in equipment damage.

This section provides circuits for motors with a brake. The wiring diagram you use depends on voltage
supply of the brake, either 230 Vac or 400 Vac.

Activate external brakes by using a separate contactor, such as TeSys D.

Three-Phase Motor Control with a 230 Vac Brake

The current for braking is taken from one phase and the neutral conductor. Connect the brake to the phase
that goes to T2 and neutral.

L1 —— L1 ——
L2 L2
L3 L3
N N
F1 F1
~(L) = ~(L) / + —=
~(N)/ - ’ ~(N)/ -
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Motor Control Applications

Three-Phase Motor Control with a 400 Vac Brake

The current for braking is taken from two phases. Connect the brake to the phases that goes to T1 and T3.
F1 F1
~(L) [+ =

~(L)/+ =
~(N)/ - ~(N)/ -
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[I] _\* Safety
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Chapter 3

Operation

What Is in This Chapter?

This chapter contains the following topics:

Topic Page
Commissioning 28
Diagnostic Functions 30
Resetting the TeSys H Motor Starter 32
Protecting the Environment 33
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Operation

Commissioning

Power-Up

When you connect the TeSys H motor starter to the control supply, the four LEDs flash for 1 s, stay lit for
1's, and then go off. The location of the LEDs is shown in the product description (see page 77).

When you set the nominal current for the first time, the LEDs light up as indicated in the following
procedure. When you change the nominal current, the behavior of the TeSys H motor starter and the
sequence of LEDs depend on the state of the TeSys H motor starter.

A WARNING
RISK OF INADEQUATE MOTOR PROTECTION

The current setting of the TeSys H motor starter must be adapted in accordance with the motor to be
protected.

Failure to follow these instructions can result in death, serious injury, or equipment damage.

Setting the Nominal Current for the First Time

Before you start the following procedure, make sure that the following conditions are met:
e The TeSys H motor starter is powered up.

e The 110-230 Vac or 24 Vdc LED is on and the other LEDs are off.

e No run commands are on control inputs 1 or 12.

Step Action
Lift the cover on the front of the TeSys H motor starter to access the SET/RESET button.
2 Press and hold down the SET/RESET button for at least 6 s.

After 6 s the 110-230 Vac or 24 Vdc LED flashes once.
Release the SET/RESET button.

4 Turn the potentiometer to select an approximate nominal current, and then fine-tune the position until the
LEDs indicate the exact nominal current that you want.

The LEDs light up in a combination that indicates the nominal current. See the table of LED combinations
and corresponding nominal current (see page 29).

5 Press the SET/RESET button to save the selected nominal current.
The 110-230 Vac or 24 Vdc LED comes on and the other LEDs go off.

6 Drop the cover back over the front of the TeSys H motor starter.

NOTE: The factory setting for LZ.H2X4 is 0.18 A. The factory setting for LZ.H6X5 is 1.5 A.

Changing the Nominal Current

Before you start, make sure that the following conditions are met:

e The TeSys H motor starter is powered up.

e The 110-230 Vac or 24 Vdc LED is on and the other LEDs are off.
e No run commands are on control inputs |1 or 12.

Step Action
1 Lift the cover on the front of the TeSys H motor starter to access the SET/RESET button.
2 Press and hold down the SET/RESET button for at least 6 s.
When you are holding the button down, the LEDs flash in a combination that indicates the normal current.
3 Release the SET/RESET button.

The LEDs stay lit.

4 Turn the potentiometer to select an approximate nominal current, and then fine-tune the position until the
LEDs indicate the exact nominal current that you want. See the table of LED combinations and
corresponding nominal current (see page 29).

5 Press the SET/RESET button to save the selected nominal current.
The 110-230 Vac or 24 Vdc LED comes on and the other LEDs go off.

6 Drop the cover back over the front of the TeSys H motor starter.

28
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Operation

Checking the Nominal Current

Before you start, make sure that the following conditions are met:

e The TeSys H motor starter is powered up.
e The TRIP/ERR LED is off.
e No run commands are on control inputs 11 or 12.

Step Action
1 Lift the cover on the front of the TeSys H motor starter to access the SET/RESET button.
2 Press and hold down the SET/RESET button for 2-5 s.

When you are holding the button down, the LEDs flash in a combination that indicates the nominal
current. See the table of LED combinations and corresponding nominal current (see page 29).

NOTE: If you hold down the SET/RESET button for more than 6 seconds, you start the procedure to set
the nominal current after the first time (see page 28).

3 Drop the cover back over the front of the TeSys H motor starter.

LED Combination and Corresponding Nominal Current

The following symbols indicate whether an LED is on or off.

D LED off

. LED on

Current/LED
name

Nominal current/LED combination

110-230 Vac
or 24 Vdc

[

[

[

[

[

[

TRIP/ERR

[

[

[

[

<2

[

[

[

[

G

[

[

[

H BR[O

O OO0 m
H OO0 m

H B[ N

Settingrange | 0.18 | 0.25 | 0.41 | 0.56 | 0.71 | 0.87 | 1.02 |1.17 |1.33 |1.48 |1.63 |1.79 [1.94 |2.09 |2.25 |2.4
0.18A..24 A

Settingrange [1.5 |2 25 |3 35 |4 45 |5 55 |6 6.5 |7 75 |8 85 |9
15A.9A
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Operation

Diagnostic Functions

Overview

Use diagnostic functions to find the state of the TeSys H motor starter and understand the cause of
tripping. When there is a detected error or trip condition, the device is in a safe, disconnected state.

Internal errors cannot be reset and are stored in the device. If more than 14 internal errors are detected,

you can no longer operate the device.

Before you can leave the safe, disconnected state, you must reset the trip condition. To reset an external
error, push the SET/RESET button and release it within 2 s.

The tables in this section describe the combination of LED states, position of signaling contacts, and reset
possibilities, in normal conditions and trip or error conditions. The following symbols indicate whether an
LED is on, off, or flashing.

. LED on

|:| LED off

E LED flashing at approximately 2 Hz (50:50)

Diagnostics for Normal Conditions

thermal system state.

The reset mode must be manual or remote. The
device does not reset if the reset mode is
automatic.

X

Description LED combination Signaling Reset
110-230 Vac | TRIP/ERR contact
or 24 Vdc °)2 e 1
Off _
Not connected to the control supply, or control |:| |:| |:| |:| 8( 8@
supply is off. OO0
Ready to start _
Supply voltage is available. No trip or detected . |:| |:| |:| 8(£ 88
error. The motor starter switches on when a run OO0
command is given.
Running in direction 1 _
A command is on 12. . gj; &8
Running in direction 2 _
A command is on 1. |:| . %J; S8
Diagnostics for Internal Error Conditions
Description LED combination Signaling Reset
110-230 Vac | TRIP/ERR contact
or 24 Vdc )2 (<1
Internal error detected. The device must be Not possible
replaced. . . |:| |:| 8@ 53}
O OO
Checksum error during determination of the Possible

30
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Operation

Diagnostics for Trip Conditions

Description

LED combination

110-230 Vac
or 24 Vdc

TRIP/ERR

Signaling
contact

Reset

Thermal overload protection function

Overload trip occurred while the motor was

running in direction 2. Time to reset is counting

down. Reset is impossible.

Not possible

Overload trip occurred while the motor was

running in direction 1. Time to reset is counting

down. Reset is impossible.

Not possible

Overload trip occurred while the motor was
running in direction 2. Cool down period is in
progress.

If reset mode is manual or remote, reset is
possible.

If reset mode is automatic, device resets
automatically after the cool down period

(20 minutes).

Possible

Overload trip occurred while the motor was
running in direction 1. Cool down period is in
progress.

If reset mode is manual or remote, reset is
possible.

If reset mode is automatic, device resets
automatically after the cool down period

(20 minutes).

Q| ©\ v
D O O

Possible

Phase unbalance

The motor currents differ from each other by more

than 33 %.

Manual or remote reset is possible immediately.

| ©\ v
D & O

Possible

Diagnostics for Error Conditions

The following events can cause error conditions:

o Phase loss: two or more phases are missing.

e No connected motor.

e The motor current is lower than the minimum configurable current for more than 2 seconds, on at least

two phases.

Description

LED combination

110-230 Vac
or 24 Vdc

TRIP/ERR

Signaling
contact

Reset

Error occurred while the motor was running in
direction 2.

When the phases return, the error is cleared
automatically.

X

X

Not required

Error occurred while the motor was running in
direction 1.

When the phases return, the error is cleared
automatically.

X

Not required
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Operation

Resetting the TeSys H Motor Starter

Manual Reset with the SET/RESET Button

To reset the TeSys H motor starter manually, lift the cover and press the SET/RESET button on the front
of the device.

Wait for at least 2 minutes after the motor starter has tripped before you reset it.

Remote Reset by a Normally Open (NO) Contact

To reset the TeSys H motor starter remotely, connect a NO contact between terminals Y1 and Y2.
Wait for at least 2 minutes after the starter motor has tripped before you reset it.

Automatic Reset

To reset the TeSys H motor starter automatically, jumper the Y1 and Y3 terminals.

The motor starter resets automatically after 20 minutes. After 2 minutes, you can reset the motor starter
manually or remotely.

A WARNING

AUTOMATIC START HAZARD

o A motor connected to the circuit might start automatically in auto restart position.
e For applications in the Ex-protection area, automatic restart is not permitted.

e For emergency stop applications, the motor must be prevented from restarting automatically by a
higher-level control system.

Failure to follow these instructions can result in death, serious injury, or equipment damage.
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Operation

Protecting the Environment

Package Recycling

The packaging materials from this equipment can be recycled. Help to protect the environment by recycling
them in appropriate containers.

Thank you for playing your part in protecting the environment.

End-of-Life Recycling
This product has been optimized to decrease the amount of waste and valorize the components and
materials of the product in the usual end of life treatment process.

The design has been achieved so that components are able to enter the usual end-of-life treatment
processes as appropriate: depollution if recommended, reuse and/or dismantling if recommended to
increase the recycling performances, and shredding for separating the rest of materials.
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What Is in This Appendix?

The appendix contains the following chapters:

Chapter Chapter Name Page
A Combining the TeSys H Motor Starter with Circuit Breakers or Fuses 37
B Technical Data 41
C Tripping and Derating Characteristics 47
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Appendix A

Combining the TeSys H Motor Starter with Circuit Breakers or Fuses

What Is in This Chapter?
This chapter contains the following topics:

Topic Page
Combining the TeSys H Motor Starter with Circuit Breakers 38
Combining the TeSys H Motor Starter with Fuses 40
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Combining the TeSys H Motor Starter with Circuit Breakers or Fuses

Combining the TeSys H Motor Starter with Circuit Breakers

Overview

A WARNING

HAZARDOUS VOLTAGE AT THE MOTOR

o Check the safety function each time the TeSys H motor starter trips.
e After every short-circuit, in the case of short-circuit protection according to type-1 coordination, a
TeSys H motor starter may be defective. Replace it before restarting.

Failure to follow these instructions can result in death, serious injury, or equipment damage.

For use in North America

A WARNING

RISK OF FIRE OR ELECTRIC SHOCK

e The opening of the branch-circuit protective device may be an indication that a fault current has been
interrupted.

e To reduce the risk of fire or electric shock, current-carrying parts and the other components of the
controller should be examined and replaced if damaged.

Failure to follow these instructions can result in death, serious injury, or equipment damage.

The TeSys H motor starter can be combined with the following magnetic motor circuit breakers:
e GV2L: rotary knob type Ue = 500 V
e GV2LE: rocker lever type Ue =415V

Type-1 Coordination According to IEC/EN 60947-4-2 for 415 V Maximum Voltage

TeSys H motor starter Iq short circuit current (kA) | Circuit breaker reference Maximum current at 40 °C (A)
LZee2X4 e 50 GV2L/GV2LE04 0.63

LZee2X4e 50 GV2L/GV2LEO5 1

LZee2X4 e 50 GV2L/GV2LEO6 1.6

LZee2X4 e 20 GV2L/GV2LEQO7 2.5

Data is valid at 40 °C

TeSys H motor starter Iq short circuit current (kA) | Circuit breaker reference Maximum current at 40 °C (A)
LZ++6X5ee 50 GV2L/GV2LE06 1.6

LZ++6X5ee 20 GV2L/GV2LEQ7 25

LZe+6X5¢e 10 GV2L/GV2LE08 4

LZe+6X5¢ee 7 GV2L/GV2LE10 6.3

LZ++6X5ee 7 GV2L/GV2LE14 10

Data is valid at 40 °C
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Combining the TeSys H Motor Starter with Circuit Breakers or Fuses

Type-1 Coordination According to IEC/EN 60947-4-2 for 500 V Maximum Voltage

TeSys H motor starter

Iq short circuit current (kA)

Circuit breaker reference

Maximum current at 40 °C (A)

LZee2X4ee 35 GV2L/GV2LE04 0.63
LZee2X4ee 35 GV2L/GV2LEQ5 1
LZee2X4ee 35 GV2L/GV2LEO06 1.6
LZee2X4ee 10 GV2L/GV2LEO07 25

Data is valid at 40 °C

TeSys H motor starter

Iq short circuit current (kA)

Circuit breaker reference

Maximum current at 40 °C (A)

LZe+6X5¢¢ 35 GV2L/GV2LEO6 1.6
LZ++G6X5¢e 10 GV2L/GV2LEQ7 2.5
LZ++6X5¢¢ GV2L/GV2LE08 4

LZe+6X5¢¢ GV2L/GV2LE10 6.3
LZ++6X5¢e GV2L/GV2LE14 10

Data is valid at 40 °C

Group Protection with Type-1 Coordination According to IEC/EN 60947-4-2 for 415 V Maximum Voltage

This table gives the maximum short circuit current that can be protected by association of a GV2 circuit
breaker and several TeSys H motor starters. The total nominal current of all TeSys H motor starters
combined together should not exceed the maximum current of the GV2L/GV2LE circuit breaker associated
for group short circuit protection.

TeSys H motor starter

Iq short circuit current (kA)

Circuit breaker reference

Maximum current at 40 °C (A)

24A 6.5A

LZee2X4ee | LZ++6X5+ |10 GV2L/GV2LE08 4
LZee2X4es | LZe6X5es |7 GV2L/GV2LE10 6.3
LZee2X4es | LZe+6X5es |7 GV2L/GV2LE14 10
- LZ+6X5 |5 GV2L/GV2LE16 14
- LZ++6X5s |4 GV2L/GV2LE20 18
- LZ++6X5s |4 GV2L/GV2LE22 25

Group Protection with Type-1 Coordination According to IEC/EN 60947-4-2 for 500 V Maximum Voltage

This table gives the maximum short circuit current that can be protected by association of a GV2 circuit
breaker and several TeSys H motor starters. The total nominal current of all TeSys H motor starters
combined together should not exceed the maximum current of the GV2L / GV2LE circuit breaker
associated for group short circuit protection.

TeSys H motor starter

Iq short circuit current (kA)

Circuit breaker reference

Maximum current at 40 °C (A)

24A 6.5A

LZee2X4es | LZ*HEX5+ |8 GV2L/GV2LEO8 4
LZee2X4es | LZ*HEXS > |4 GV2L/GV2LE10 6.3
LZee2X4es | LZ*HEX5ee |3 GV2L/GV2LE14 10
- LZ*HBX5 |2 GV2L/GV2LE16 14
- LZ*HBX5ee | 2 GV2L/GV2LE20 18
- LZ*HEX5ee | 2 GV2L/GV2LE22 25
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Combining the TeSys H Motor Starter with Circuit Breakers or Fuses

Combining the TeSys H Motor Starter with Fuses

Type-1 Coordination According to IEC/EN 60947-4-2

TeSys H motor starter

Iq short circuit current (kA)

Protection type

Maximum current (A)

Maximum voltage (V)

LZ++2X4ee

10

Fuse gG

25

500

LZe+6X5¢e

10

Fuse gG

25

500

Data is valid at 40 °C.

For Use in North America: Type-1 Coordination According to IEC/EN 60947-4-2

TeSys H motor starter

Iq short circuit current (kA)

Protection type

Maximum current (A)

Maximum voltage (V)

LZe+2X40e

100

Fuse class J or
CcC

30

500

LZes6X5¢e 100 Fuse class J or | 30 500
cC

LZee2X4 o0 Fuse RK5 20 500

LZ+*6X5¢¢ Fuse RK5 20 500

Data is valid at 40 °C.

40

DOCAO0111EN-01 04/2016




Appendix B

Technical Data

What Is in This Chapter?

This chapter contains the following topics:

Topic Page
Technical Data 42
Safety Functions 45
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Technical Data

Technical Data

Environmental Characteristics

Characteristic

Description

Value

Rated insulation voltage (Ui)

Conforming to IEC/EN 60947-1
Overvoltage category Ill
Degree of pollution: 2

500 vV

Rated impulse withstand voltage
(Uimp)

Conforming to IEC/EN 60947-4-2

6 kV (24 Vdc control voltage); 4 kV
(110-230 Vac control voltage)

Conformity to standards

IEC/EN 60947-4-2,

UL 60947-4-1,

and the standards used for ATEX (for
STO products)

Product certifications

CE, cULus, ATEX (for STO products),
CCC (ongoing)

Degree of protection Conforming to IE/EN 60947-1 P20
Environment category Conforming to IEC/EN 60947-1 E
Protective treatment Conforming to IEC/EN 60068-2-30 TC

Ambient air temperature around the
device

Storage

-40 °C to +80 °C (-40 °F to 176 °F)

Operation

Information about ambient
temperature is provided in the
derating characteristics

-25°Cto +70 °C (-13 °F to 158 °F)

(see page 49).
Maximum operating altitude Without derating 2,000 m (6,561 ft)
Operating positions - derating curves | Vertical axis (horizontal DIN rail) +/-30°
(see page 49)
Flame resistance of plastic parts Conforming to UL94 VO

Conforming to IEC/EN 60695-2-12

960 °C (1,760 °F)

Shock resistance 1/2 sine wave =
18 ms

Conforming to IEC/EN 60068-2-27

30 g (30 gn) starter OFF

30 g (30 gn) starter ON

Vibration resistance
10-150 Hz

Conforming to IEC/EN 60068-2-6

5 g (5 gn) starter OFF

5 g (5 gn) starter ON

Resistance to electrostatic discharge

Conforming to IEC/EN 61000-4-2

Air discharge: 8 kV

Contact discharge: 6 kV

Immunity to radiated high-frequency | Conforming to IEC/EN 61000-4-3 20 VIm
disturbance 80-1 GHz

Immunity to radiated high-frequency | Conforming to IEC/EN 61000-4-3 10 V/im
disturbance 1.0-6 GHz (1,0-6 GHz)

Immunity to fast transient current Conforming to IEC/EN 61000-4-4 3 kV
Immunity to conducted high- Conforming to IEC/EN 61000-4-6 10V
frequency disturbances

Radiated emission and conducted Conforming to CISPR11 and Class A

EN55011

Surge

Conforming to IEC/EN 61000-4-5

1 kV symmetrical, 2 kV asymmetrical
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Technical Data

Control and Supply Circuit Characteristics

Power Circuit Characteristics

Characteristic Description Value
Rated voltage AC 50/60 Hz 110-230 V
DC 24V
Voltage limits AC 50/60 Hz 85-253 V
DC 19.2-30V
Consumption - 45 mA for 24 Vdc
12 mA for 230 Vac
Operating time Switch on 35 ms
Switch off 40 ms
Voltage dips - 3 ms
Short time interruptions - 3ms
Characteristic Description LZeH2X4++ LZ*HBX5¢¢
Power dissipation - 0.88/4.1 W 0.88/7 W
Rated operating current - 0.18-2.4 A 1.5-9A
(see derating curve)
AC51 Conforming to 0.18-2.4 A 1.5-9A
IEC/EN 60947-4-3
AC53a Conforming to 0.18-2.4 A 1.5-6.5A
IEC/EN 60947-4-2
Electrical life AC51 30,000,000 operations 30,000,000 operations
AC53A 30,000,000 operations 30,000,000 operations
Maximum operating rate AC51 7,200 operations/hr 7,200 operations/hr
(ON/OFF 50-50) AC53A Maximum Operating Rate | Maximum Operating Rate

for AC53A Duty
(see page 51)

for AC53A Duty
(see page 51)

Maximum starting current in
AC53A

® 52 A for a single product
® 40 A for side-by-side
products

® 52 A for a single product
® 40 A for side-by-side
products

Coordination

Conforming to
IEC/EN 60947-4-2

Type 1 with circuit breaker

Type 1 with circuit breaker

Conforming to
IEC/EN 60947-4-2

Type 1 with fuses

Type 1 with fuses

Time to restart after
overload trip

Manual or remote

2 minutes

2 minutes

Automatic

20 minutes

20 minutes
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Technical Data

Terminal Characteristics

Cable LZeHoeooe LZeoHeee30e
Length of stripped cable > 7 mm 0.28 in. 10 mm 0.39in.

[ m—
Solid cable without cable end, [ — 0.25-25mm?2 |AWG 24-14 |025-25mm2 |AWG 24-14
and 1 conductor
Solid cable without cable end, I — 0.25-0.75 mm?2 | AWG 24-20 |- -
and with 2 conductors of the —
same cross section
Flexible cable without cable end, | ™= 0.25-2.5 mm2 |AWG 24-14 |025-25mm2 |AWG 24-14
and with 1 conductor
Flexible cable with cable end and | ——~{y— 0.25-25mm?2 |AWG 24-14 |025-25mm2 |AWG 24-14
1 conductor
Flexible cables of the same cross 0.25-1.5mm?2 |AWG 24-16 |0.25-1.5mm2 |AWG 24-16
section, connected to a single 2:[):'
twin-cable end
Tightening torque a® 0.5-0.6 N.m 4.4-53 Ib-in. |- -
Flat screwdriver =1—=5 Diameter 3 mm | Diameter - -

1/8 in.

44
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Technical Data

Safety Functions

Safety Functions

System conditions LZ7H or LZ8H 24 Vdc LZ7H or LZ8H 110/230 Vac
Database for failure rates SN 29500 SN 29500

System type Type B Type B

Standard used IEC 61508 IEC 61508

Beta factor 1% 1%

Mean time to failure (MTTFd) at an ambient 39.3 39.1

temperature 40 °C (104 °F)

Safe switch-off LZ7H or LZ8H 24 Vdc LZ7H or LZ8H 110/230 Vac
Ambient temperature 40 °C (104 °F) 40 °C (104 °F)

Mean time to failure (MTTFd) 517 years 289 years

Switch-off time 80 100

Asd [FIT] safe, detectable 664 638

Asu [FIT] safe, undetectable 968 935

Add [FIT] dangerous, detectable 218 388

Adu [FIT] dangerous, undetectable 2.67 6.82

SFF [%] Safe failure fraction 99 99

DCS [%] Diagnostic coverage safe 40.7 40.6

DC [%] Diagnostic coverage 98 98

PFHd probability of a dangerous failure per hour

LZ7H: 2.40 x 10°
LZ8H: 2.67 x 10°

LZ7H: 6.27 x 10™°
LZ8H: 6.82 x 10™°

Safety level

IEC/CEI 61508-1: SIL 3
ISO 13849-1: Category 3 PL e
EN 60954-1: Category 3

ATEX certified as associated device for motor
protection in zones 1 and 21

LZ7H or LZ8H 24 Vdc

LZ7H or LZ8H 110/230 Vac

Ambient temperature

40 °C (104 °F)

40 °C (104 °F)

Mean time to failure (MTTFd)

447 years

273 years

Time to trip

As for class 10 A, IEC/CEI 60947-4-2

Asd [FIT] safe, detectable 637 636
Asu [FIT]safe, undetectable 870 841
Add [FIT] dangerous, detectable 239 402
Adu [FIT] dangerous, undetectable 17 17
SFF [%] Safe failure fraction 99 99
DCS [%] Diagnostic coverage safe 42.3 43.1
DC [%] Diagnostic coverage 93 95

Safety level

IEC/CEI 61508-1: SIL 2

More safety information is available on request.

NOTICE

RISK OF SWITCH-OFF FUNCTION PROBLEMS
The ATEX switch-off function must be tested once a year for phase loss conditions in L1 or L3. Switch

off occurs in 1.5 to 2 seconds.

Failure to follow these instructions can result in equipment damage.
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Tripping and Derating Characteristics

What Is in This Chapter?
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This chapter contains the following topics:

Topic Page
Tripping Characteristics 48
Derating Characteristics 49
Maximum Operating Rate for AC53A Duty 51
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Tripping and Derating Characteristics

Tripping Characteristics

Tripping Characteristics at 20 °C

t(s) A
200

100

50

30
20

10

5

I>45A=>t<2s

Max
Class 10 A
Min

48
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Tripping and Derating Characteristics

Derating Characteristics

Overview
The curves in this section show the maximum load current for the following parameters:
e Power supply
e Ambient temperature
e Distance between devices

Derating Characteristics for AC53A (Motor Application) Duty by Temperature and Mounting Space for 24 Vdc

In (A) 24 Vdc

7
LZ-H6X5BD

6
5 | LZ-H6X5BD

LZ-H2X4BD 1

2 &Z-HZ_ 4BD

1 2

ta

0
0 10 20 30 40 50 60 70 (°C)
32 50 68 86 104 122 140 158 (°F)

1 Distance between devices is 20 mm (0.51 in)
2 No space between devices

Derating Characteristics for AC53A (Motor Application) Duty by Temperature and Mounting Space for 110-230 Vac

In (A) 110-230 Vac
10 "7 hexsFu

9 1

8 \

7 [ Lz-HexsFu 1

6

5 2 \

4[| Z.H2xaFu EER

3 \Z-H2X4FU

2

2

1 \

0 ta
0 10 20 30 40 50 60 70 (°C)
32 50 68 86 104 122 140 158 (°F)

1 Distance between devices is 20 mm (0.51 in)
2 No space between devices

Derating Characteristics for High-Efficiency Motors
TeSys H motor starters are designed for motors with a starting current (Is) that is eight times the nominal
current (le), according to IEC 60947-4-2. For these motors, Is/le = 8.

The following tables list the maximum nominal current for motors where Is/le is greater than or equal to 8.
If necessary, limit the maximum nominal current of these motors.

LX2X4
Ratio of maximum starting current to nominal current (Is/le) 8 8.5 9 9.5 10
Nominal current (le) in A 24 2.4 24 24 24
LX+6X5
Ratio of maximum starting current to nominal current (Is/le) 8 8.5 9 9.5 10
Nominal current (le) in A 6.5 6 5.7 55 5.2
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Tripping and Derating Characteristics

Derating Characteristics for AC51 (Resistive Load) Duty by Temperature and Mounting Space for 24 Vdc

In (A) 24 Vdc
10
g | LZ:HeXsBD
8
LZ+H6X5BD,
7 1
6 \
5 o~ 2
4
3 ' zHiaxamD | P
2 N LZ-H2X4BD
N
1 2 —
0 ta
0 10 20 30 40 50 60 70 (°C)
32 50 68 86 104 122 140 158 (°F)

Distance between devices is 20 mm (0.51 in)
No space between devices

Derating Characteristics for AC51 (Resistive Load) Duty by Temperature and Mounting Space for 110-230 Vac

In (A) 110-230 Vac
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0 10 20 30 40 50 60 70 (°C)

32 50 68 86 104 122 140 158 (°F)

Distance between devices is 20 mm (0.51 in)
No space between devices
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Tripping and Derating Characteristics

Maximum Operating Rate for AC53A Duty

Overview
Due to the effect of the peak current on the TeSys H monitoring circuit during the starting time, a stop/start
sequence should not occur before a certain amount of time. The diagrams below show the minimum duty
cycle according to the total period for two typical starting time values.
Starting time of 100 ms
o 90%
S
‘; - /—_
>
2 —
60 % -
50 % //
40% Authorized
30 % field
20 % //
10 % . . ‘ : i | : : . . ; : .
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
T(s)
Example for starting time of 100 ms with period T =10 s.
Not OK
Starting time:
defined by starting
current duration
ON ON
0 t T - 0 t T -
0% 100 % 0% WA 100 %
Starting time of 150 ms
2 80%
o
& /
2 70%
E /
60 % /
50 %
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20 % / field
30 % /
20 % : | ‘ ‘ , ,
0 5 10 15 20 25 30 35
T(s)
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