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Annex D

(informative {245 )
Dew point test 7 ;5%
D.1 General

A number of measuring techniques are used to determine the amount of moisture remaining in
the transformer insulation. Dew point testing is a measurement of surface moisture and not the
average moisture in the insulation. Dew point testing is a reliable technique to estimate moisture. The
dew point temperature is the temperature at which water or dew and water vapor present in gas in the
transformer tank are in equilibrium at a given gas pressure. In other words, at this temperature liquid water
evaporates at the same rate at which it condenses. G174 WA H T 0 E 28 S 4R PR AR . 3 20
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Moisture content determined by measuring the dew point is the “average” surface moisture. It is
very important to know that the average temperature of the insulation needs to be reasonably
accurate to minimize the magnitude of the error produced in the conversion process. il & i W7
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D.2 Dew point test 58 SiXE

When to perform dew point measurement: 3317 5l & I LY :

a) Upon initial rail or truck inspection if the transformer pressure gauge indicates a loss of pressure. A
dew point measurement should be taken to determine whether moisture has entered the unit. FEgIkgk

BEOSmEWMRER, MRTERENRRHENBIE. WHH 7RSSR S EHARE.

b) After assembly of the transformer and prior to vacuum filling the unit, dew point should be
measured to confirm that the unit is sufficiently dry. 25 E#F2H G FIEANEZS BT, MR A LARRIA S & 2
AR

D.2.1 Procedure iIRK 27

Seal the unit and evacuate to 2 mm Hg for 4 h. Relieve the vacuum in the transformer tank with dry air to
3 psi and then allow it stand for 12 h so that the vapor pressure in the insulation and the gas approaches
equilibrium. & e, Jhzs4 /NNZE 2 mm Hg o AT G ERMAR P A ZLAS RS 3 psi, SVUEHE 12 /)
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The dew point of the gas in the tank is then measured along with the temperature of the transformer
insulation and the pressure inside the tank. From these measurements the moisture remaining in the
insulation is estimated using available curves. If the measurement is within the acceptable range on the dew
point limit curve then proceed with vacuum filling. If the measurement is not within the acceptable range
then additional processing is required to remove moisture. #& 5 Il H AR5 15 AR AR FE A 404 1 B A
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D.2.2 Example 245

The following example clarifies the procedure: AT 7k T it 7 :

Measured dew pointillitiz st = —45°C
Insulation temperature 4:4:R% = 20 °C
Pressure in tank 44 £ = 2.0 psig (13.8 kPa)

Atmospheric pressure =% = 14.7 psi (101.325 kPa)
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On Figure D.1, read the vapor pressure corresponding to a dew point of —45°C as 60 pum (8 Pa). Correct this vapor
pressure for the overpressure in the tank of 2.0 psig (13.8 kPa) as follows: £ D.1 7, X F —45°C 5 M AIHSEN
60 pum (8 Pa)o 5% 2.0 psig (13.8 kPa) WIAR it B IEMLZESE, W FAs:

[(14.7 + 2.0) x 60]/14.7 = 68 um or [(101.325 + 13.8) x 8]/101.325=9.1 Pa
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Source >k H: IEEE Std C57.93.

Figure D.1—Conversion from dew point or frost point to vapor pressure
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Now using the moisture equilibrium chart, Figure D.2, find the intersection of 20 °C insulation temperature
and 68 pm (9.1 Pa) of vapor pressure. Read the moisture content of approximately 0.6% from the diagonal
lines labeled in percent moisture content. IAEf 7K 5P, & D.2, %] 20 °C 48200 EF 68 pm (9.1 Pa) XS
FI3E fle MBRAZK S St 1 43 U RO M 28 _EIREURZY 0.6% F7K 53 it
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NOTE—This chart was prepared using information from a Piper Chart (see Piper [B65]), which was extrapolated and
interpolated from published data on cotton paper. Piper gave a multiplication factor of 1.7 to use for Kraft paper (non-
thermally upgraded). This chart incorporates the 1.7 factor, and the values obtained need to be corrected. It should be noted
that equilibrium moisture content of cellulose is dependent on whether equilibrium is approached by absorption or
desorption, since there is a hysteresis effect. &R AREFEEMH APiper®3 (2 WPiper [B65]) HIMEEMmGIN, ZEHEZ
HRAHRAREY C A A EREA T AMEFT N85 H 1o PiperKraftdt (AERATIER) $RAt T — NIk RECN1.7. AREIERAE TIX 1.7/
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Figure D.2—Moisture equilibrium chart (with moisture content in percent of dry weight

of insulation) B D.2— /K7 FGE (kaSBREEZTENHSH)
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