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Abstract: In this paper, we analyzed the basic characteristics of natural ester oil, and introduced the basic research results in
electrical structure design and insulating oil processing of a 110 kV oil-immersed transformer using natural ester oil, and
then compared with that of mineral insulating oil transformer with the same grade. The application of natural ester insulating
oil in power transformers was discussed. The results show that when the natural ester oil is used in transformers with voltage
of 110 kV and below, the design principle of electrical structure can refer to mineral insulating oil transformer standard. The
impregnation treatment of insulating parts and the selection of sealant pad when using the natural ester insulating oil are
quite different from using mineral insulating oil. During the storage and transportation process, natural ester insulating oil
should avoid contact with air to prevent oxidation. The kinematic viscosity of natural ester insulating oil has an obvious

effect on the temperature rise of transformer, which should be corrected accordingly when designing the structure. On the

basis of the excellent properties of natural ester insulating oil, it has broad prospects in power transformer field.
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Tab.1 Comparison on properties of natural ester insulating

oil and mineral insulating oil
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Fig.1 Distributions of electric field intensity at the end of
HYV and LV winding of 110 kV mineral oil insulating

power transformer
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Fig.2 Distribution of electric field intensity at the end of
HV and LV winding of 110 kV natural ester insulating oil

power transformer
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Fig.3 The wave process calculation result for lightning
impulse voltage of transformer winding
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Fig.4 Winding oil circuit structure
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Fig.5 Images of insulating parts before and after

immersed with natural ester oil
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Tab.2 Compatibility between sealant pad materials and natural ester oil
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Tab.3 Insulation property test data of transformers filled with

different insulating oils
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Tab.4 Temperature rise test results under ONAF condition
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Fig.6  Top temperature rise curves of
oils under ONAF condition
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Tab.5 Comparison of chromatographic data of insulating oils

T W48 5 RARTG A5
BIHET \THE ETHE EIHE
H, & &/(uL/L) 0 2.53 5.5 5.9
CO & &/(uL/L) 22 8.68 16.5 183
CO, & R/(uL/L) 220.93 168.68 190.35 136.79
CH, & B/(uL/L) 0.39 0.38 0.95 0.99
C,H, # & /(uL/L) 0 0 0.12 0.13
C,H, & &/(uL/L) 0 0 1.09 1.83
C,H, & &/(uL/L) 0 0 0 0
MRS E/(UL/L) 0.39 0.38 2.16 2.95

424 Hix g% (ONAN) &M FeBALR

TE ONAN Z51F T 5 40 S0l 0 R SR T 466 2% 3 A% s 2%
A W ¢ 2% 3 A8 1 2% 3847 35 T X5, it n 100% H:
FE, R BIRRERAE3I WG, BRI BE gk s i@ d
1 h, 38 R I R A B 20 R 5 e 0 453 FEAS S, 45 21 3 T
FEIERTH AL 7 s, BETATEL,
ONAN 24 R, BT I T 2, [FFE 2 R A
B 28 2 38 8 TR 2R BT T2 IR S T A Sk AR

501 — s
weee RO pmem== === """
40 e
N »”
& /7
£ y
1K /
=20
=
10

50 100 150 200250 300 350 400 450
Jon LA R 1] /ming
7 ONAN&HTHTURATLETZ
Fig.7 Top temperature rise curves of
oils under ONAN condition
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Tab.6 Comparison of chromatographic data of insulating oils
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Tab.7 Comparison of sound level measurement results
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Tab.8 Comparison of inlet capacitance measurement results
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