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RESOLUTION

Q
Why does my contactor overheat ?

I- Type of publication

Typical application Level 2 use

Best know Method (BKM) Internal use

Troubleshooting guide Customer

ll- Product

- Product range : - Product family :

Contactor j All j

Ill- Introduction

Use this troubleshooting guide in this case: contactor is overheated. The flow chart will describe you
different possible root cause for this behaviour in order to understand why the contactor is overheated into
your application.
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IV- Description

MY CONTACTOR IS
OVERHEATED

Ambient
temperature? (1)

<Maxi TTC

Is Cable
section correct?

)

NO

YES

Do you respect
the nominal
torque? (3)

NO

YES

COOL DOWN THE

2 Maxi TC AMBIENT

TEMPERATURE

FOLLOW ‘IEC’
RECOMMENDATION

TIGHT UNTIL THE

NOMINAL TORQUE

Terminals

CHANGE YOUR
CONTACTOR & CHECK
THE ROOT CAUSE

cleanness ? (4) NO
YES
Is Thermal NO

capacity good?

Q)

YES

Do you check the
environment
(dust...)?

NO

YES

Do you use
nominal voltage
on the coil ? (7)

NO

YES

CONTACT TECHNICAL
SUPPORT

USE BIGGER CONTACTOR

ISOLATE BY AN
ENCLOSURE IPXX (6)

CORRECT THE
VOLTAGE APPLIED
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(1) Ambient Temperature

The IEC standard 60947 defines temperature raise regarding the ambient temperature.
The maximum ambient temperatures allowed for our contactors are:
For K range + 50C
For D range + 60C
For F range + 55C
For Bar contactor (LC1B** or CV1/3*) + 55C

In case the contactor is overheating, you will have to sum the ambient temperature and the temperature
raise allowed (See table bellow for temperature raise allowed on our contactor).

Example for terminals connections:
Ambient temperature: + 35T
Terminals temperature raise allowed + 65
=> If your terminal temperature is less than 35 + 65 = 100 your contactor is not overheating.

Table 2 — Temperature-rise limits of terminals
(see 7.2.21and 8.3.3.3.4)

Terminal material Temperature-rise limits "' ¥
K
Bare copper 80
Bare brass 85
Tin plated copper or brass a5
Silver plated or nickel plated coppar or brass 7a
Other metals -

" The use in service of connected conductors significantly smaller than those listed in Tables 2 and 10 could

resuit in higher terminals and intermal part temperatures and such conductors should not be used without the
manufacturar's consent since higher temperatures could l2ad fo equipment failure.

(X}

Temperature-rise limits 10 be based on service experience or life tests but not 10 exceed BE K

= Different values may be prescribed by product standards for different test conditions and for devices of small
dimensions, but not exceeding by more than 10 K the values of this table.

60947-1 © IEC:2004 - 185 -

Table 3 - Temperature-rise limits of accessible parts
(see 7.2.2.2 and 8.3.3.3.4)

Accessible parts Temperature-rise limits 1)
K

Manual operating means:

Metallic 15
Mon-metallic 25

Parts intended to be touched but not hand-held:

Metallic 30
Nen-metallic 40

Parts which need not be touched during normal operation2}:

Exteriors of cnelosures adjacent te cable entries: 40
Metallic 20
Non-metallic 2002)

Exterior of enclosures for resistors

Air issuing from ventilation openings of enclosures for resistors 2002)

1y Different values may be prescribed by product standards for different test conditions and for devices of small
dimensions but not exceeding by more than 10 K the values of this table.

2) The equipment shall be protected against contact with combustible materials or accidental contact with
personnel. The limit of 200 K may be exceeded if so stated by the manufacturer. Guarding and location to
prevent danger is the responsibility of the installer. The manufacturer shall provide appropriate information,
in accordance with 5.3.
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(2) Cable Section

An incorrect cable section choice in regards of current level creates cable overheating. The
consequence is contactor overheated.
You can find recommendation regarding IEC standard for cable section regarding current level.

60847-1 @ |EC:2004 — 203 -

Table 9 = Test copper conductors for test currents up to 400 A inclusive*
(see §.3.3.3.4)

Range of test current 1 Conductor size 234
A mm? AW G/kemil
0 8 1.0 18
8 12 1.9 16
12 15 25 14
15 20 25 12
20 25 4.0 10
23 32 G.0 10
a2 1] 14 i
S0 63 16 5]
G 0% 25 4
B3 100 33 3
100 1% 35 2
115 130 a0 1
130 150 50 0
180 175 70 oo
175 200 a5 ano
200 225 a5 oooo
225 250 120 250 kemil
250 275 150 300 kemil
275 300 185 380 remil
300 350 185 400 kcmil
350 400 240 500 kemil
* See notes follawing Tahkle 11

Table 10 - Test copper conductors for test currents above 400 A
and up to 800 A inclusive*
{see 8.3.3.3.4)

Conductors 2 3 4

Range of test current” Metric kemil
ad Mumber Size Number Size
mm-* Ko mil
400 500 2 150 2 250
500 630 2 185 2 350
820 200 2 240 3 300

* See notes following Table 11,

Page 4/7



RO28

Schneider e
0 Electric
RESOLUTION

N

(3) Nominal Torgue

Loose connection on terminal creates overheat condition (check torque level on terminals). You can
find these values on the product’s sticker.
Example:

'Schneidermm
Electric
Ith : 25A Ui 890V Uimp: Gk
gm0 V230 400 500-660

ACE KW 22 4 EBS

IEC/EM B0247-4-1
W' | EC/EN s0947-5-1

ME2s |V 200-220 440

KW 1.5 4
@ JIS CE201-4-1
JIS CAM01-8-1

WO G | |0y
ﬁ@ G|
—— [mn] \[mm]r:-;"' Maximum torque level
| — L 2
y T4 xi 1.7 Auxiliary contact
Iz 5 =2
I=E=EEIV
-
N 14 x ( 1.7 Power poles
=725 x2 M
&00N a0, max.,
QENGE
1TOM
IMD. CONT. EGL
Vac| 1ph| 3ph
2000 . | 2HP
240|1HP| 2HP
480) . | GHP
G00| . |7.5HP

Cont cumesnt: 254
ANGIC- 18 CU 75T
6. A5mm tenminal ©
Max short circuit
currant mms ralings.
SHA, BOOY when
protected by K-5
Clags fusas or
circuit breakars.
Auxiliary Contacts:
ABDC-Penn

Incomesia W4 1645534 0341 09
Authore right reserved regislered 2000

hlamacaniqu9|
ki A

XX XA XXAXAXX \

(4) Terminals cleanness

Unclean terminals (dust, pollution...) increases connection resistance and in this case creates
overheat effect.
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Please choose your contactor correctly regarding the current flows. If you are at the performance
limit use a bigger contactor.
Example (Web catalogue page June 2009):

Characteristics (continued)

TeSys contactors
TeSys F contactors (11510 2100 A)
Control circuit: a.c. or d.c.

Fole characteristics
Contactar type LE1F118 L&1 F150 LE&1 F185
Number of poles 3ord 3ord 3ord
__l—l-'"-—__ I —
Rated operational current InAC-3,8555°C A 115 150 _-"""‘\ 185
(e)Ve £440V) INAC-1,6£40°C A 200 ef-u‘/{ 275
Rated eperational veltage T — [ 1000 1000 -"“\,‘__ 1000
(Ue) I
Fregquency limits Of the operational current (1) |Hz 16¥2 200 1679200 15”%\ AC1 and AC3
- current rating
Conventional thermal current g < 4p°c A 200 250 275 ] for contactors
Rated making capacity I rme confarming to A Making curment: 10 % | iNAC-3 or 12 % 1in AC-4
IEC BO947-4-1
Rated breaking capacity I rms confarming to A Making and breaking cument 8 » 1in ACG-3 or 10 » 1in AG-4
IEC 50947-3-1
Maximum permissible current Fori0s A 1100 1200 1500
MO CUurrent Twing for previous Forais A G40 700 920
50 mirutes, at 9% 40 °C For 1 min A 520 500 740
For 2 min A 400 450 500
For 10 min A 2o 350 400
Ehort-circuit protection Mator dreuit (fype aM) A 125 160 200
by fuses With thermal owverload relay A 200 200 315
L= 440 (type gz)
965 fuses A 200 250 315
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(6) IPxx of enclosure

Dust or other pollution can increase contact resistance and create an overheating situation.
We recommend to use IP6* enclosure (sealed) or for alternative solution IP5* enclosure in association
with pressurization system, this will not allow pollution to enter in the enclosure.
In order to understand what IP code means, we put below the description (from Web page catalogue
June 2009):

The (P code comprises 2 charactanstic numerals (e.g. [P 55} and may ncluds an additional latker wnen ihe acfuzl proteclion of peregnnes
agaira direct confacs with ilve pants & betisr than (hat Indicated oy the Airst numeral (g.g. (P 20C).
Ay characserisiic numers which s unspestad |5 raplaced by an X (2.0 [P X1

1= charactaristic numeral: 2™ charactariatic numaral; Additionsl tetbar:
cormesponds 1o protecion of the egquipment 3gainst comesponds B prolection of the eguipment cormasponds io protection of
penetration of sald objects and proteclon of persornel against penetration of water wiin hammiul efacls.  personnel against direct contact
agalrst direct contact with five paris. i Fve parts.
Probection of ths squipment Frabection of
perecanal
0  Morprmeced Mon-protecied | Mor-protecied A Wik the back of She hand.
1 B&0 mm Prolected against Frossci=dagarst 1 Frotectes aganst B W ine finger.
- - ine penetation ot cirect corsactwitn | A yerical dipsng water
Pl soild abjecis e back ol e e (condenzation
VO 1 having a dametss Fand lacckental Lot
e gregisrtee o comtacts).
equs fa 50 mm
-3 DILEmm . Prolected agoinsk: Frotecied aganst | @ i Frot=ctes agans €  WEa@ISmmis
‘_,j Iz penelation of  cireci fingsr i rﬁl_. A Erpping waissadan
) soil ohiects contact AL angi= ofup o 15%.
O i haed=g @ Sameter
(il greaterinar o e
Equsi 3o 12.5 mm. -
- [LETEE Prolected againat Frofeciedagunst | F -l Frolected agEnstrainal | @ WiRaDt mmaie.
-w_#  Inzpencimiioeiot cirect cortectwilh ' S BN angie of up o EO°
i sl orpecls a@ rsmmian | b s -
L] having o Samessr E - -
e greaterines ar e
= ol e Frotecies agynst
4 N FpiasTing waber In ali
f Y o i

=)

Drustlight Frotecied agenst g FProlecisd agxnst
girec! porsact wilth powerisl =l of waber
& &1 mm wire. and waves

é

3

COm G
i

i
I
|

(7) Coil Nominal Voltage

Incorrect voltage applied on coil can increase coil temperature and create contactor overheating.
Check the nominal coil voltage (Uc) on your contactor and your power supply should have a level
between 0.85 and 1.1 x Uc.
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