






AGEING ASSESSMENTS OF ELECTRICAL 
INSULATION
Combining materials investigation with 

electrical measurements 
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To assess the ageing of the generator stator winding 
insulation at the Schaarbeek power plant, Laborelec combined 
partial discharge measurements with laboratory material 
analysis. This combination enables a more accurate inter-
pretation of all the measurement results. Laborelec is using the 
same methodology to investigate an incident with a large motor.

Due to the ageing of GDF SUEZ assets worldwide, incidents with 

electrical equipment are increasing. Jeroen Van Cotthem: ‘Laborelec 

adopts a multidisciplinary approach to investigate the state of electrical 

insulation materials. This helps us to acquire more accurate in-depth insight 

into insulation ageing phenomena.’

[ Better interpretation of onsite measurement results
Electrabel asked Laborelec to investigate two different stator winding 

breakdown incidents on the generators of the Schaarbeek power plant. 

Partial discharge measurements on undamaged parts already indicated 

a  de-adhesion problem with insulation. ‘To gain more detailed insight, 

we decided to carry out a laboratory material analysis on one of the damaged 

stator winding bars,’ explains Gérard Platbrood. ‘A visual inspection 

confi rmed among other things the loosening of the ground wall insulation 

from the copper conductors. The enamel that surrounded the 

conductors also broke in small pieces. Microscopic examina-

tion revealed major degradation of the strand insulation and the 

existence of partial discharges near the copper conductors. We concluded that 

the stator winding insulation had reached its end-of-life and advised a complete 

rewind of all units.’

[ Tackling a motor problem with same methodology
Laborelec is now applying the same approach to investigate an unexpected 

winding failure in a pump motor at a large power plant. Van Cotthem noted 

that partial discharge measurements on undamaged parts of the unit again 

pointed to an insulation de-adhesion problem. This will now be confi rmed by 

destructive testing.
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[ Measurements on hydroelectric units in France 
Laborelec has made large investments in measuring equipment 

for generators. In 2008, the equipment was used in Belgium 

and the Netherlands. During the summer, our experts also 

carried out several measuring campaigns on the stator and rotor 

windings of hydroelectric units of the French Compagnie National 

du Rhône (CNR) and Société Hydro Electrique du Midi (SHEM). 

Since the standard instruments were too large to perform 

measurements on the horizontal groups located under 

water, Laborelec has added smaller but still suffi ciently powerful 

instruments to its equipment.

 [ In short
• Laborelec combines its expertise in non-destructive electrical 

measurements with destructive materials research

• This multidisciplinary approach enabled to identify the root cause 

of a stator winding incident at the Schaarbeek power plant

• This experience will now help our experts assess a motor incident 

and other future cases

A laboratory examination of the stator windings revealed various insulation 
defects caused by a combination of ageing and fatigue. The fi ndings 
confi rmed the results of partial discharge measurements in the fi eld.

“MATERIAL RESEARCH ENABLES MORE ACCURATE 

INTERPRETATION OF ELECTRICAL MEASUREMENTS 

RESULTS”
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