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Necessity of Synthetic Ester as Transformer Oil for Rail Transit
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Abstract: In this paper, the current fire protection standards of transformer oil for rail transit were introduced in

detail. The necessity of synthetic ester as transformer oil for rail transit was described mainly from the aspects of

fire safety, environmental protection, moisture resistance, and later oil change maintenance.
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Tab.1 Basic parameters of synthetic ester insulating oil (on the basis of IEC 61099-2010)

R M7 % fabrfE & R E
e 1SO 2211-1973 5K 200 125
LN IEC 61099.2-2010 P oo
W5 (20°C)/(kg/m®) 1SO 3675-1998 <1000 970
1231 % B (20°C)/(mm?¥/s) <35.0 28
SO 3104-1996
1B ENFFE(-20C)/(mm?/s) <3000 1 400
A /T 1SO 2719-2002 =250 275
PR /C 1SO 2592-2017 >300 322
PR 20C) 1SO 5661-1983 1.33~1.70 1.4555
51 5/°C SO 3016-1994 <45 -60
45 IEC 61099.9-2010 Jogh i TC 4 i
£ R R/ (m/s) — — 1385
K& 2 /(mg/kg) IEC 60814-1997 <200 50
h MM /(mgK OH/g) IEC 61099.11-2010 <0.03 <0.03
AALFRE <0.30 0.01
RO B R [ECoti2s-1992 <0.01 0
fICHE/(MI/kg) ASTM D 240-02(2007) <32.0 31.6
o 5 LR /KV IEC 60156-2018 >45 >75
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Fig.1 Comparison of ignition resistance between

synthetic ester and mineral oil
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Fig.2 Test results of biodegradability for insulating oil
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Fig.3 Relation between breakdown voltage and

water content of insulating oil at 20°C
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Fig.4 Test results of oxidation stability for

insulating oil in pressurized vessel
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