


[ 2 ]

ASSESSING THE POTENTIAL 
OF LED SPOTS
First results show extreme diversity in 

quality and performance

The potential of LED spots lies in their rapidly improving light 
effi cacy and the expectation of a long service life. Because the 
technology is still new, however, their quality and behaviour 
vary greatly. Laborelec has started testing available LED spots 
to gain knowledge of the current status of this technology.

LED spots are increasingly used in applications such as interior 

lighting, show windows, and hallways. ‘Their key benefi t compared 

to other technologies is their longer announced service life,’ explains 

Jean-Michel Deswert. ‘According to manufacturers, this longer 

operational life results in an overall cost that is three to four times 

lower than for incandescent lamps, and two to three times lower than 

for halogen lamps.’

[ Results reveal areas of improvement
Laborelec has initiated tests to verify these fi gures and to assess the 

performance of available LED spots. The study is being carried out for 

Electrabel, who is fi nancing the research. Initial results have proven to 

be extremely diverse:

• After 1,000 operating hours, one of the products had lost 30% of its 

luminous fl ux. Another product, on the other hand, saw its luminous 

fl ux increase by 3% over the same period.

• The effi ciency of available LED spots, although generally higher than 

for incandescent or halogen lamps, is extremely variable, ranging 

from 10 to 35 lumen/watt.

• Many LED spots on the market bear insuffi cient or no markings. This 

creates potential problems when new lamps need to be ordered. 

The absence of the CE logo could signify a lack of safety.

• Many of the tested lamps generated harmonics on the network as 

well as electromagnetic wave disturbances.

‘Our recommendation is therefore for purchasers to be careful with 

what they buy,’ says Deswert.

[ Cooling improves performance
To accelerate lifetime tests, Laborelec is carrying them out in 

warm environments. The lifetime of LED spots is reduced in such an 

environment. The opposite is also true: to ensure a longer service 

life, the LEDs inside the spotlight should be kept as cool as possible. 

An effi cient cooling of the LED also increases the light output. Laborelec 

will continue analyzing LED spot service life issues in 2009.

jean-michel.deswert@laborelec.com

The potential of LED spots lies in their rapidly improving 
light effi cacy (source: DOE USA 2008).

[ New demands for public lighting measurements
LEDs are beginning to go into service for public lighting. 

Laborelec recently received a request from Synergrid, the 

Belgian grid operators federation, to evaluate this lighting 

technology on their energy effi ciency and reliability. Tests 

on several different luminaries have started in outdoor 

conditions at Laborelec.

Laborelec is also currently executing photometric measurements 

of public lighting for Sibelga, the Brussels distribution grid 

operator. To assess effective luminance and illumination both 

at ground and at eye level, Laborelec carries out measurements 

on the streets by means of a luxmeter and a CCD camera. 

The results will help Sibelga highlight the link between 

standard requirements and human perception at night for 

municipalities.

[ In short
• Because of their exceptional durability and good light 

effi cacy, LED spotlights are an attractive option for a growing 

number of lighting applications

• Initial tests carried out by Laborelec reveal that their 

effi ciency and service life vary greatly depending on the 

manufacturer

• LED performance strongly depends on the cooling system 

within the luminaire
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DEVELOPING NEW APPROACHES 
FOR TRANSFORMER CONDITION 
ASSESSMENT
High expectations for methanol analysis
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New analysis methods to assess the quality and ageing of  
insulating oil and paper can greatly increase the accuracy 
of transformer condition assessment. Laborelec fi nalized a 
method that reveals the impact of stray gassing phenomena 
on DGA results. It is also investigating how to more accurately 
assess insulating paper quality.

Laborelec continuously strives to further increase the accuracy of its existing 

methods for transformer oil analyses. We also focus on R&D projects that 

help develop new methods.

[ Detecting stray gassing during transformer start-up
Laborelec recently fi nalized a method to more accurately interpret 

results from Dissolved Gas Analysis (DGA) of transformer oil. 

Steve Eeckhoudt: ‘An elevated hydrogen concentration in the oil, for 

instance, is an important indicator of transformer degradation as 

it indicates partial discharges. We have detected, however, that some 

recent oil types tend to produce hydrogen by themselves.’ This stray 

gassing phenomenon makes it very diffi cult to assess whether the 

presence of hydrogen should be attributed to an internal transformer 

fault or to stray gassing. ‘DGA on oil samples taken during start-up of 

new transformers is very important. If hydrogen is detected, our specifi c 

stray gassing analysis enables to distinguish partial discharges from stray 

gassing. This information is in some cases very important for insurance 

companies.’   

[ Methanol level as an indicator for insulating paper quality
A new method for assessing insulating paper quality is currently in 

full development. ‘Degradation products of the paper dissolving in the 

insulating oil provide viable information on transformer ageing,’ notes 

Steve Eeckhoudt. ‘Until now, mainly furans have been used worldwide to 

assess paper condition. Furanic components, however, are not very stable and 

their presence is infl uenced by several parameters, including water, acidity, 

and temperature. This makes the interpretation very complex.’

Laborelec decided to investigate methanol concentration as an alterna-

tive ageing marker. ‘We are now artifi cially ageing insulating paper-oil 

mixtures in our laboratory. Regular measurements of both methanol and 

furan levels will enable the investigation of the stability of methanol 

and the correlation between this degradation product and paper ageing. 

Laborelec also acquired a new Headspace system to accurately carry out 

all measurements. We are now fully validating our analysis method.’ 

steve.eeckhoudt@laborelec.com

[ Two new accreditations for oil analyses
In addition to our ISO 17025 accreditation for PCB analysis, 

two other oil analyses have been granted accreditation:

• Oxidation inhibitor (to assess oil quality)

• Dissolved gas analysis (to assess transformer condition)

We continuously strive for improvement and plan four more 

accreditations by the end of 2009.

 [ In short
• Laborelec continuously improves its methods for 

analyzing insulating oil and paper

• It developed a method to distinguish stray gassing from 

internal transformer faults

• Methanol concentration is being tested as an alternative 

marker for insulating paper degradation

The new Headspace Gas Chromatography/Mass Spectrometry (HS-GCMS) system 
enables the accurate determination of the level of various degradation products 
of insulating paper, including methanol.

“LABORELEC IS CONTINUOUSLY IMPROVING 

ITS ANALYSES TO ASSESS INSULATING OIL AND 

INSULATING PAPER QUALITY”
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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.

gerard.platbrood@laborelec.com

jeroen.vancotthem@laborelec.com

[ 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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