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Vaisala's ppm calculation for moisture in transformer oll

Improved Maintenance

for Transformers

Vaisala’s microprocessor-based HMP228 transmitter enables
continuous moisture and temperature measurements in transformer otl.

The presence of mois-
ture 1n liquid trans-
former insulation
plays a critical role in
the life of a trans-
former. Determining
the amount of mois-
ture in oil is an essen-
tial part of any com-
prehensive transformer
maintenance program.
The Vaisala micro-
processor-based
HMP228 transmitter
enables continuous
moisture and tempera-
ture measurements in
transformer oil.

The presence of moisture in liquid transformer insulation plays a critical role in the life of a transformer.
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Xcessive  moisture

content in oil makes

the insulation mate-

rials age more quick-

ly and reduces their dielectric

strength. In general, the me-

chanical life of insulation is re-

duced by half every time that

the water content 1s doubled.

The rate of thermal deteriora-

tion of the paper is proportion-
al to its water content.
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Water in mineral oil trans-
formers creates the risk of bub-
ble formation, when desorption
of water from the cellulose in-
creases the local concentration
of gases in the oil. Accurate
moisture measurements can
also provide warning of leaks in
the oil systems, as the water is
absorbed from the surrounding
air.

Reliable sensors
technology

The HMP228 transmitter in-
corporates the latest version of
the Vaisala capacitive thin film
polymer sensor.

It operates by measuring
changes in its capacitance as
the thin film absorbs water
molecules from the oil.

Principle measured and
calculated values

Water activity is the principle
measured value. Water activity
immediately indicates whether
the oil is too moist. The mea-
surement remains proportional
to the saturation level of water
in each individual oil, indepen-
dent of the aging or tempera-
ture of the oil.

Traditionally, the trans-
former field has used ppm val-
ues. Thus, Vaisala offers the
Calculation  Model  with
Average Coefficients for miner-
al transformer oils and the
Calculation Model with Oil
Specific Coefficients for miner-
al and silicon based oils. All sili-
con based transformer oils
need to use the Calculation
Model with the Oil Specific
Calculation Model.

HMP228 identifies
servicing requirements

In the electrical industry, mois-
ture measurements indicate the
condition of transformer oil
and identifies servicing require-
ments. This HMP228 Moisture
and Temperature Transmitter,
improves the maintenance of
transformers, and enables reli-
able and continuous measure-
ment of their transformer oil
moisture and temperature.
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Maximum error of the reading (%)

WATER SOLUEBLITY 1M MER &L TRAHSFORMEN G|

1) L]
-"---
1006 - —
e E -
=
——
=¥ e - = = il i A
- - wob b
— 1 il ‘eaieaioe
[=_ Recle by -
Tange of wrao
i 5 Ol s
i &
i a X | 4 ji 1] Bl L] [ 1] M 1

Moisture levels in oil are affected by temperature cycling of a transformer. The extent
to which oil is water soluble is dependant on temperature: the more the temperature
rises, the more soluble it is.

40 50 60 70 80 90
Temperature (deg C)

The maximum number of errors caused by deviation of mineral oils using
Awverage Calculation Model.
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