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Study on Properties of Transformer Qil with Different Moisture
Content Under Extremely Low Temperature
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Abstract: In order to master the viscosity, thermal conductivity, electrical conductivity, and dielectric properties of
transformer oil with different moisture content from normal temperature to extreme cold, we prepared four samples
of 45" transformer oil with different moisture content, and tested their viscosity, thermal conductivity, electrical
conductivity and dielectric properties from +30°C to —50°C . The results show that with the decrease of
temperature, the viscosity of transformer oil increases exponentially, the higher the moisture content, the higher the
viscosity of transformer oil. The thermal conductivity is less affected by temperature and moisture content. The
electrical conductivity and dielectric loss factor increase at first and then decrease with the decrease of
temperature, the higher the moisture content, the higher the peak value of conductivity and dielectric loss factor,
and the larger the corresponding peak temperature. While the relative dielectric constant increases approximately
linearly with the decrease of temperature, the variation trend of relative dielectric constant of transformer oil with
different moisture content is the same and the difference is small.
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Tab.l Measurement data of trace moisture content in

four oil samples
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Fig.1 Temperature dependence curves of transformer oil

viscosity with four kinds of trace moisture content
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Tab.2 Parameter values of four fitting curves
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AR SCHR[15], P05 ith 28 I A 45 %5 ek B0 A ]
DL I it A o S B EEAT MR . MU AR 5 B A
B2, AR IS AR R G FRR . BRI
IR AR HAS AN IR FEAR AL RIS OL T, 33 AT
fa e A4,

(3

AEW

n=A-et 4
NGB~ N s h N B v £ N BT AR
N 2 B 5 S* DR R IR R PR A0S 5 O R I
FEETRS « VI EEIRARB R N SR BE IR W B T 4%
TR s AN E B E, RS RE »
M (4D AT, A8 5 T B G RE B IR FE 1 AR AL
Rk AN FE B ok B ik e DR 4G S 20 () AR 3
T ACER AR 0 S g R AT R R A T < B A R A B
i, 28 TR 45 3 4 T B FGS B 2 ARS AR B
H 7% [6) A2 /0N, 3 35090 1 1) ) R 4 1) BR G 19 B 0 A%
Ko AT R 22 T Oh A s 4 il ) 285 8 I A i ) %



MRl 2022,55(2) KA « BRFESFAT T AN RIROK £ 5 A T 3 il B4 PR BEAF 5 41
,TE\E%TEIJﬁﬁij( o 2.184 —=— 7.8mg/kg

22 WKBENSAREFM

B2 0 4 R RioK & R AR IS A8 il 5 A R B TR
FERI AL i 22 AN 2 AT, AN TR oK & R 22 5
i T R R B TR R AN OK & B R RS, R AR
BFER NG B N B30

0.1324
—=—7.8mg/kg

——16.3mg/kg

0.130{ ——23.5mg/kg
c —v—35.5mg/kg

K))

0.128

€ 0.126

SHARB/(W/(m

0.124

-60-50-40-30-20-10 0 10 20 30 40
REZ/C
2 AMRUKEETEFRBSHARYPERET L
Fig.2 Temperature dependence curves of thermal
conductivity of transformer oil with four kinds of

trace moisture content
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