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Study on a Pressure Correction Method for Flash Point
Determination of Transformer Insulating Oil Based on
1/T-InP Linear Relationship

ZHANG Shaojie, GUO Xinliang, YANG Xueying, CHENG Xueting, HE Yunhua
(Electric Power Research Institute of Yunnan Power Grid Co., Ltd., Kunming 650217, China)

Abstract: The flash point measured value of transformer oil is significantly affected by atmospheric pressure,
therefore the standard flash point value of transformer oil at 101.3 kPa need to be obtained through pressure
correction on the measured value. The open-cup and closed-cup flash point value of new 25" transformer oil and
used transformer oil under different air pressure was measured by flash point tester. The results indicate that there

is a certain linear relationship between the reciprocal value of flash point (1/7;.) and the logarithm of

-exp.
experimental pressure (InP). The linear expression of 1/7; ., -InP for each experimental oil sample is determined,
-InP slope value is (-2.31--1.22)x10* (for the open-cup flash point) and (-6.68—--2.32)x

10 (for the closed-cup flash point) for different oil samples. The flash point value of the experimental oil sample

and the range of 1/T} .,
determined under different pressure (60.0—102.0 kPa) is corrected to the standard flash point value at 101.3 kPa,
and it is found that the correction deviation is far less than the deviation caused by using the current standard

method on basis of the 7

r.oxp-l” lin€ar relationship. The correction method based on the linear relationship of 1/7

—exp
InP has a better correction accuracy and a wider pressure range, which has good practical significance to obtain
more accurate corrected flash point value of transformer insulating oil.
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Tab.1 Main performance parameters of flash point tester
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Fig.1 Schematic diagram of flash point determination of

insulating oil under different air pressure
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Tab.2 The 1/T, F_ﬂp-lnP fitting results of flash point data of each experimental insulating oil sample
RS FEEA A R PRI TA) 5 R
#1 VT, = ~1.74x10*InP+0.003 1 0.976 2 1T, .= ~6.68x10°InP+0.002 7 0.9199
#2 1T, = ~2.31x10*InP+0.003 3 0.9783 VT, = ~2.32x10"InP+0.002 6 0.5853
#3 VT, = ~1.97%10*InP+0.003 2 0.899 7 VT, = ~3.61x10"InP+0.002 6 0.913 1
#4 1T, = ~1.22x10*InP+0.002 8 0.8747 VT, = ~2.60x10°InP+0.002 5 0.750 0
#5 1T, = ~1.83%10*InP+0.003 1 0.878 1 1T, = =6.10x10"InP+0.002 7 0.972 6
#6 1T, = ~137%10*InP+0.002 9 0.863 4 1T, = =5.42x10°InP+0.002 7 0.753 0
R3 TRENMEBEFZETHAORNRIEESRIER
Tab.3 Comparison of open cup flash point correction results obtained by different pressure correction methods
K Wt 7 WIS ARME01.3 kPa) T, ~PRANIFH 1BIEMR % VT, o, PGRO)TTH BT %
/kPa /C FFHN R/ C [N B IEAE/C /C I R IR B/ C /C
62.3 154.9 164.6 6.4 170.9 -0.1
71.8 161.2 168.6 2.4 165.6 -5.4
#1 81.1 165.0 171.0 170.0 -1.0 167.8 -3.2
91.6 168.9 171.3 0.3 170.2 -0.8
101.6 171.1 171.0 0 171.0 0
60.1 150.8 161.2 -11.6 173.7 0.9
70.1 154.9 162.7 -10.1 171.1 -1.7
#2 81.0 161.2 172.8 166.3 -6.5 171.1 -1.7
91.9 169.0 171.3 -1.5 173.4 0.6
101.7 172.9 172.8 0 172.7 -0.1
60.3 153.1 163.3 -9.5 172.4 -0.4
70.9 154.9 162.5 -10.3 168.2 4.6
#3 81.3 160.8 172.8 165.9 -6.9 169.2 -3.6
92.1 165.0 167.3 =55 168.6 4.2
101.3 172.8 172.8 0 172.8 0
59.9 158.9 169.2 -1.6 171.2 0.4
70.3 159.0 166.7 4.1 167.5 -33
#4 81.2 162.9 170.8 167.9 2.9 168.1 -2.7
923 166.9 169.2 -1.6 169.1 -1.7
101.6 170.8 170.8 0 170.8 0
60.0 154.9 165.3 -9.6 173.3 -1.6
71.1 166.9 174.4 -0.5 179.8 4.9
#5 81.2 167.0 174.9 172.0 2.9 175.0 0.1
91.7 172.0 174.4 -0.5 175.6 0.7
101.6 174.9 174.9 0 174.8 -0.1
60.2 159.5 169.8 =5.0 173.2 -1.6
70.8 162.6 170.3 -4.5 172.1 2.7
#6 81.0 166.2 174.8 171.3 -3.5 172.2 2.6
91.2 166.8 169.4 -5.4 169.6 -5.2
101.5 174.8 174.8 0 174.8 0
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Tab.4 Comparison of closed cup flash point correction results obtained by different pressure correction methods

b PR 7 ME M HIN R biifE(101.3 kPa) T, ~PER()HTH BIEmMZE T, InPGUO)HAIT  fEIEM 2
" /kPa re A 1A/ °C N A A/ C /e IR A IEAH/C /c
622 133.2 143.0 4.0 138.7 -0.3
72 135.7 143.0 4.0 139.5 0.5
#1 81 1374 139.0 142.5 3.5 140.0 1.0
91.5 137.6 140.0 1.0 138.7 -0.3
101.5 139.1 139.0 0 139.0 0
60.0 134.4 144.8 7.8 136.5 0.5
69.9 135.2 143.0 6.0 136.6 0.4
#2 81.0 135.4 137.0 140.5 3.5 136.3 -0.7
91.8 135.2 137.6 0.6 135.6 -1.4
101.6 137.1 137.0 0 137.1 0.1
59.9 135.7 146.0 7.0 138.8 -0.2
70.7 136.3 144.0 5.0 138.5 0.5
#3 81.1 137.5 139.0 142.5 3.5 138.8 -0.2
91.6 137.6 140.0 1.0 138.2 -0.8
101.7 139.1 139.0 0 139.1 0.1
60.2 137.2 147.5 8.5 139.5 0.5
703 137.3 145.0 6.0 138.9 -0.1
#4 812 139.0 139.0 144.0 5.0 140.0 1.0
92.2 139.2 141.5 2.5 139.6 0.6
101.6 139.1 139.0 0 139.1 0.1
60.1 135.7 146.0 5.0 141.1 0.1
71.0 137.4 145.0 4.0 141.1 0.1
#5 812 139.5 141.0 144.5 3.5 141.8 0.8
91.6 140.1 142.5 1.5 141.1 0.1
101.4 141.0 141.0 0 141.0 0
60.2 137.2 147.5 4.5 142.0 -1.0
70.5 138.8 146.5 3.5 142.2 -0.8
#6 80.9 139.4 143.0 144.5 1.5 141.5 -1.5
91.7 139.6 142.0 -1.0 140.5 2.5
101.4 143.0 143.0 0 143.0 0
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