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Power Transformers command priority attention, as they are the
backbone of the entire power transmission network. The power
transformers consider one of the main assets for transmission
power utilities especially if it covers a very large area like Saudi
Arabia. Also electric utilities are striving hard to achieve the
desired goal of a maintenance free transmission network.

Introduction
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 In recent years, sulphur corrosion problem has become a
worrying and disturbing factor for most of the electric
utilities, because the failure of power transformers due to
corrosive sulphur.

What is the Issue?

Copper Sulphide Failed Transformer Winding due to 
Corrosive Sulphur
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 Source of corrosion in National Grid SA

transformers.

 Detecting of corrosion by using oil
analysis methods.

 Provide Maintenance Procedure to
avoid corrosion.

Oil Sampling

Oil sample location

• USED oils from 82 transformers
• Un-used oils from 9 locations
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The objective of this stage is to study the main reasons of
corrosive sulfur formation. The tests proceed on used and
unused oil samples , and include :

Oil Tests

1. Identify the corrosive sulfur sources
in the transformer components.

2. Effect of temperature on corrosive
sulfur formation.

3. Identify the chemical elements that
help to form the corrosive sulfur.

4. Identify the optimal concentration
of passivators .
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Oil Tests

Spectra (SEM) of copper strip test of 3.9 
ppm DBDS.

Spectra (SEM) of copper strip test of 
1.07ppm RSH.

Scanning Electronic Microscopy (SEM)
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1. Some of transformer components may
help to form corrosive sulfur , such as
gasket, glue, core sheet, because they
involve a high rate of sulfur.

2. There is beginning of corrosive sulfur
formation at 150 C in the unused oils.

Findings

Results Analysis

3. The corrosive sulfur happens with some of chemical
compounds.
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1. An oil sample free sulfur compounds is selected for
measurement DBDS limit. Four portions of the oil are
prepared and spiked with different DBDS amount; 2.2, 3.9,
5.4 & 10.2 ppm. Using method IEC 62535, copper strip is add
for each portion and heated at 150 C for 72 hr.

Findings

Results show corrosive level is started at around 4ppm 

DBDS. With 10ppm DBDS the copper strip was extremely 

corrosive.  The limit of DBDS is defined as <4ppm . 
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2. Same oil sample free sulfur compounds is selected for
measurement Sulfur Mercaptan (RSH) limit. Four portions of
the oil are prepared and spiked with different RSH amount;
0.52, 1.07, 2.13 & 7.1 ppm. Using method IEC 62535, copper
strip is add for each portion and heated at 150 C for 72 hr.

Findings

Results show corrosive level is started at around 1ppm 
Sulfur Mercaptan (RSH) where it is consider slightly 

corrosive. The limit of RSH is defined as <1ppm
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Findings

RESULTS – Optimization of Anti-Corrosion Passivators

Effect of passivator concentrations on corrosive sulfur formation at 100 C 
and  150 C temperatures.
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Recommendations

1. The DBDS concentrations should
not exceed 4 ppm in new
transformer oils while going to be
put in to the service .

2. The Sulfur mercaptan (RSH)
concentration should always be
less than 1 ppm .

3. Finding the optimal concentration and type of passivators at
high temperatures to efficiently inhibit the oil and avoid
corrosive sulfur formation.
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Recommendations

4.   Monitoring system to give an  indication for the possibility of 
corrosive sulfur formation .




