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PREVENTIVE MAINTENANCE INSPECTION :

PERTINENT EXAMPLES OF PROBLEMS

THAT CAN BE DETECTED WITH

INFRARED THERMOGRAPHY

Thermographic inspection of some equipments

Thermal pictures taken with a FLIR THV 550, 595 or P40 equipment

Digital pictures taken with a digital KODAK or CANON camera

OPERATORS : Fabien STURNI*, André LEHMANN or Pascal ZILLER*

WRITER OF THIS REPORT : Jean-Michel KNAB* and Stéphanie VALENTIN

* CNPP-certified Thermograph enabled to control electrical fittings 
with Infrared Thermography according to the D19 technical document
of the french Association of Damages Insurance Compagnies APSAD
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 - DETECTION AND ANTICIPATION OF ABNORMAL OVERHEATINGS AND / OR OF EXCESSIVE 
   OVERHEATING VARIATIONS WHICH CAN, AMONG OTHERS, LEAD INTO :
    
         - A DAMAGING TO THE CONCERNED EQUIPMENTS
         - A SHORT CIRCUIT
         - A FIRE START
         - AN UNTIMELY RELEASING
         - A BREAKDOWN OF PRODUCTION

 - CONTRIBUTION TO THE DECISION ELEMENTS ALLOWING A CORRECTIVE INTERVENTION 
 ADAPTED TO THE PLANT AND MACHINERY, FITTINGS OR EQUIPMENTS IDENTIFIED IN THIS WAY.

 AT FIRST, THERE IS A QUALITY CONTROL TO BE DONE (SEARCHING OF THE HOT SPOTS) AND IN 
CASE OF DETECTION OF A MALFUNCTION, A QUANTIFICATION (OVERHEATING VALUES) WILL 
ALLOW TO DEFINE THE EMERGENCY DEGREES  (RISKS) AND THE NEED OF CORRECTIVE 
AND / OR PREVENTIVE INTERVENTIONS.
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CERTAIN IDENTIFICATION OF THE COMPONENT
 

�/2&$7,21��

�&RUUHFWLYH�DFWLRQ�RI�WKH�FRPSDJQ\��

�.LQG�RI�GHIHFW���,QWHUSUHWDWLRQ�RI�WKH�PHDVXULQJ��

5HFRPPHQGDWLRQV���(PHUJHQF\�GHJUHH��

IN THIS FRAME, WE INDICATE YOU CLEARLY THE ORIGIN AND THE KIND OF THE 
DEFECT.

 HERE, WE RECOMMEND THE CORRECTIVE ACTION TO BE UNDERTAKEN BY YOU,
 AS WELL AS THE INTERVENTION DEADLINE.

,5�LQIRUPDWLRQ
�

9DOXH
�Date of creation

 
23/07/1996
 Time of creation

 
15:42:09
 File name

 
G0723-03.img
 Camera type

 
THV 550
 Camera serial number

 
656089
 Camera lens

 
20
 2EMHFW�SDUDPHWHU

�
9DOXH
�Emissivity

 
0,98
 /DEHO

�
9DOXH
�SP01

 
40,2°C
 LI01 : max

 
38,4°C
 LI01 : min

 
26,2°C
 

�1$785(
�

'$7(
�

�23(5$725
�

6,*1$785(
�

THERMOGRAM PHOTO

�'(6&5,37,21�2)�$�5(3257�3$*(

 THERMIC PROFILE OF LI01

 THIS FRAME IS USED FOR THE FOLLOW-UP OF THE REPAIRS,
 IT’S RESERVED TO YOU.

DATA CONNECTED WITH 
 THE THERMOGRAM

5,6.��
COLOUR CODE OF
EMERGENCY DEGREE  

 THE X-AXIS IS PROPORTIONAL TO THE LENGTH OF LI01
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�&RUUHFWLYH�DFWLRQ�RI�WKH�FRPSDJQ\��

.LQG�RI�GHIHFW���,QWHUSUHWDWLRQ�RI�WKH�PHDVXULQJ��

5HFRPPHQGDWLRQV���(PHUJHQF\�GHJUHH��

 HEATING OF THE CONNECTION BETWEEN THE FIXED PART AND THE MOBILE PART OF THIS 
 HIGH TENSION DISCONNECTING SWITCH.
 THE HOTTEST POINT IS ON LI01.

JUST MAKE A MAINTENANCE WORK ON THE CONNECTION OF THIS POLE. CONTROL THE ELIMINATION 
OF THE DEFECT WITH THE HELP OF AN INFRARED THERMOMETER WITH LASER AIMING. 
 ACT ACCORDING TO THE RESULTS.
 INTERVENE WITHIN TWO OR FOUR WEEKS.

,5�LQIRUPDWLRQ
�

9DOXH
�Date of creation

 
27/08/1997
 Time of creation

 
14:48:06
 File name

 
H0827-31.img
 Camera type

 
THV 550
 Camera serial number

 
656089
 Camera lens

 
10
 2EMHFW�SDUDPHWHU

�
9DOXH
�Emissivity

 
0,60
 /DEHO

�
9DOXH
�LI01 : max

 
63,6°C
 LI01 : min

 
32,7°C
 

1$785(
�

'$7(
�

�23(5$725
�

6,*1$785(
�

5,6.��

�%8,/',1*���35(0,6(6
�

�(48,30(17
�

�&20321(17
�

 DELIVERY STATION

 

 DISCONNECTING SWITCH  TRANSFORMER 3
 

 BAR 3021

 

       A 10° LENS IS NECESSARY TO TAKE THIS THERMAL PHOTO
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 SUBSTATION PUMPING

 

 CUPBOARD PUMPS
 

 TERMINAL HOLDER D2
 

�/2&$7,21��

�&RUUHFWLYH�DFWLRQ�RI�WKH�FRPSDJQ\��

.LQG�RI�GHIHFW���,QWHUSUHWDWLRQ�RI�WKH�PHDVXULQJ��

5HFRPPHQGDWLRQV���(PHUJHQF\�GHJUHH��

 SIGNIFICANT HEATING OF THE BLACK CONDUCTOR ON THE UPPER SIDE OF 
 TERMINAL HOLDER D2.
 TIGHTENING PROBLEM.

 CONTROL THE STATE OF THE TERMINAL AND THE CONDUCTORS, REPLACE 
 AND / OR SHORTEN IF NECESSARY.
 INTERVENE WITHIN TWO OR FOUR WEEKS.

,5�LQIRUPDWLRQ
�

9DOXH
�Date of creation

 
18/07/1996
 Time of creation

 
08:47:25
 File name

 
G0718-01.img
 Camera type

 
THV 550
 Camera serial number

 
656089
 Camera lens

 
20
 2EMHFW�SDUDPHWHU

�
9DOXH
�Emissivity

 
0,98
 /DEHO

�
9DOXH
�LI01 : max

 
69,0°C
 LI01 : min

 
38,7°C
 

1$785(
�

'$7(
�

�23(5$725
�

6,*1$785(
�

5,6.��

 DEFECT ON AN EXTERNAL CONNECTION
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�/2&$7,21��

�&RUUHFWLYH�DFWLRQ�RI�WKH�FRPSDJQ\��

.LQG�RI�GHIHFW���,QWHUSUHWDWLRQ�RI�WKH�PHDVXULQJ��

5HFRPPHQGDWLRQV���(PHUJHQF\�GHJUHH��

 SIGNIFICANT HEATING OF THE CONDUCTOR, BELOW ON THE RIGHT SIDE OF THE SWITCH.
 NEVERTHELESS THE FIRST CAUSE IS INSIDE OF THE CONTACTOR (SP01 AT +92°C). THE HEATING 
 HAPPENS BETWEEN THE FIXED CONTACT AND THE MOBILE CONTACT OF THIS PHASE ON THE 
 LOWER PART OF THIS EQUIPMENT.  

 REPLACE THE CONTACTOR.
 INTERVENE WITHIN TWO DAYS.

,5�LQIRUPDWLRQ
�

9DOXH
�Date of creation

 
10/09/1996
 Time of creation

 
12:58:53
 File name

 
G0910-31.img
 Camera type

 
THV 550
 Camera serial number

 
656089
 Camera lens

 
20
 2EMHFW�SDUDPHWHU

�
9DOXH
�Emissivity

 
0,98
 /DEHO

�
9DOXH
�SP01

 
92,0°C
 LI01 : max

 
74,4°C
 LI01 : min

 
26,7°C
 

1$785(
�

'$7(
�

�23(5$725
�

6,*1$785(
�

5,6.��

 WITHOUT THE VERY HIGH RESOLUTION OF OUR CAMERA 
WE WOULD NOT BE ABLE TO QUALIFY SO PRECISELY SUCH A DEFECT.

�%8,/',1*���35(0,6(6
�

(48,30(17
�

�&20321(17
�

 PACKAGING
 

 CUPBOARD CONVEYOR
 

 CONTACTOR 7Q1
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�/2&$7,21��

�&RUUHFWLYH�DFWLRQ�RI�WKH�FRPSDJQ\��

.LQG�RI�GHIHFW���,QWHUSUHWDWLRQ�RI�WKH�PHDVXULQJ��

5HFRPPHQGDWLRQV���(PHUJHQF\�GHJUHH��

 VERY SIGNIFICANT HEATING OF THE CONNECTION BETWEEN THE FUSE AND ITS SUPPORT ON THE 
 UPPER PART OF THE CENTRAL PHASE.
 BUCKLING OF THE PINCHING BLADES OF THE FUSE.

 REPLACE THE SWITCH AND THE FUSES.
 INTERVENE AS QUICKLY AS POSSIBLE.

,5�LQIRUPDWLRQ
�

9DOXH
�Date of creation

 
03/12/1996
 Time of creation

 
10:06:11
 File name

 
G1203-13.img
 Camera type

 
THV 550
 Camera serial number

 
656089
 Camera lens
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 2EMHFW�SDUDPHWHU
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9DOXH
�Emissivity
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9DOXH
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5,6.��

 DEFECT ON AN INTERNAL CONNECTION

�%8,/',1*���35(0,6(6
�

(48,30(17
�

�&20321(17
�

 BOILER ROOM

 

 CUPBOARD PUMPS
 

 FUSES SWITCH Q1
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 ON ONE OF THE LOOPS YOU CAN SEE THAT THE STRENGTH’S 
  TRANSFORMER IS  HEATING ABNORMALLY.

�27+(5�(;$03/(6«

 SETTING DEFECT ON SOME WINDINGS OF THIS MOTOR.

 BADLY CARRIED OUT 
SETTING ON 

THE LEFT PHASE.

 A CONDENSER OF THIS BATTERY 
SHOWS AN ABNORMAL 

TEMPERATURE INCREASING.

 EXCESSIVE HEATING 
ON SOME POLES 
OF THIS CUTOUT.
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 CONNECTION PROBLEM AT THE
 CABLE HEAD ON THE RIGHT PHASE

OF THIS TRANSFORMER

�'()(&76�',6&29(5('�21�+,*+�7(16,21�),77,1*6«

 ABNORMAL HEATING OF BOTH INSULATORS !

 CONNECTION PROBLEMS ON THE MIDDLE PHASE.

 HEATING OF THE UPPER CONNECTION OF THE CENTRAL FUSE.

 SIGNIFICANT TEMPERATURE INCREASING 
ON THE RIGHT AND LEFT PHASES, 

OF THE LOWER PART OF THIS SWITCH.

 INTERNAL HEATING OF THIS 
STRENGTH’S TRANSFORMER EVEN 
THOUGH  THE LOAD IS BALANCED 

ON THE THREE PHASES.
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$1'�7+(�6(77,1*�2)�6,*+7�*/$66(6�

$'$37('�72�7+(�1(('6�2)�7(03(5$785(�
0($685,1*�7+528*+�$�3$57,7,21�685)$&(�

�7+,6�6,*+7�*/$66�,6�),77('�:,7+���

- A metallic frame  with an external transparent resisting protective glass which can be swivelled 
   by means of a magnetic lock           
 -A crystal which has an infrared transmission rate of 94%

,167$//$7,21�(;$03/(�2)�$�6,*+7�*/$66�21�7+(�6,'(�2)�$�+,*+�7(16,21�&(//6�6(7�

Thermograms recorded through the sight glass, the high tension cells being on charge.
 As you can see, there are no defects.
 The periodic thermal supervision of the most sensitive zones through  a sight glass is the  
 best guarantee to discover a malfunction at its beginning.
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�7+$7�7+(�'28%/(�,167$//$7,21�,6�(66(17,$/�

6,*+7�*/$66�',$0(7(56�$5(�$'$37('�
72�7+(�1(('�2)�0($685,1*�

21(�2)�285�7(&+1,&,$16�,6�5(&25',1*�7+(502*5$06�
2)�$�&/26('�&(//�),77('�:,7+�6,*+7�*/$66(6�

-867�%(/2:��7+(502*5$06�+$9(�%((1�2%7$,1('�7+$1.6�72�7+(�6,*+7�*/$66�6(7�
$%29(�7+(�&(//�

Cable connections on the lower
part of the cell.

Connections on the left lower part 
of the circuit breaker.

6(77,1*�2)�7:2�6,*+7�*/$66(6�
�21�$�&,5&8,7�%5($.(5�&(//�
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MEASURING 
EXAMPLE : MORE 

THAN +1000°C
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72�5(6725(�72�<28
7+(�%(67�3,&785(
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7+(<��$5(�0$1<�0(&+$1,&$/�$33/,&$7,216���


