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Influence of natural ester insulating oil on main and longitudinal
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Abstract: In order to analyze the influence of natural ester insulating oil on the insulating properties of power transformers,
at first, the winding wave processes of a 110 kV natural ester insulating oil and a mineral insulating oil power transformers
with the same insulation structure were calculated, and the longitudinal insulation margins of the two transformers were
obtained. And then, the winding potential with linear distribution under power frequency and the nonlinear winding potential
calculated by wave process were used as excitation sources respectively, the composite electric field of the two insulating oil
transformers main insulation were simulated, and their distribution characteristics were compared and analyzed. At last, the
main insulation margins of the two insulating oil transformers were calculated by using the whole-region electric flux line
scanning method, and in view of the weak main insulation strength of natural ester insulating oil transformer, the structure
was improved and the improvement effect was analyzed. The results show that through adding insulation paper boards and
adjusting the size of oil ducts, the minimum insulation margin of the improved natural ester insulating oil transformer
increases by 15.8%, which meets the requirements of main insulation strength, which provides a reference for developing
large natural ester insulating oil transformer and optimizing its structure.
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Fig.1 Transformer winding equivalent circuit
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Fig.2 Potential distribution of high-voltage winding under

full wave impact
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Fig.3 Gradient voltage distribution of high-voltage

oil duct under full wave impulse
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Fig.4 Comparison of impulse potential distribution of high-

voltage windings for two kinds of insulating oil transformers
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Fig.5 Comparison of gradient distribution of high-voltage oil

duct for two kinds of insulating oil transformers
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Fig.6  Calculation model of composite electric field of main

insulation in transformer upper end
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Fig.7 Equipotential lines and electric field distribution of two

kinds of transformers under power frequency
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Fig.8 Distribution of field strength along electric
fluxline between high and low voltage windings end in

two kinds of transformers
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Fig.10 Field strength allowable value, average value, and insulation margin of natural ester insulating oil gap
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after improving main insulation structure

GAEWE 2R, B 12075, ZE & F
(17 4 A i B ~F- 351 3% 9t 35 R 0, 3R B FRLI) o0 A L)
A1, T B B i AN AR FE A 110, B S0k i 0 B /N ¢
GAEIET T 15.8%.

4 #ip

(D RARBE LA L0005 1-10 ™90 48 5 il 28 T 3% 4%
R SUR IR R VA (TP BERy (Y SR EIEIRPS
SR T 408 5 A T % 2 F Foc K LA 5 i T A KR TR
FL S 280 KT 0 W 46 % ik A2 s s R LB CHE 6%
PN 5 AELR 40 50 P A 4 5 il A I 2 FA O\ 408 5 5 L O
AT SR R AR T 28 G 0] oL AR T 2 O\ 48 1 4
ey B 558 FR) S M) 5 A T DA G

20

—
wn
1

L 30 % /(kV/mm)
)

wn
1

VEHME

T T T T T T T T T T T T T T T 0
0123 456 7 8 91011121314 1516 17 18 1920 21 22 23 24 25 26 27 28 29 30 31

B /mm
El12 E4aseqit R ARRSESHRIARITRE GTEFHEMESHE

Fig.12 Field strength allowable value, average value, and insulation margin of natural ester insulating oil gap after

improving main insulation structure
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