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Fig.1 Model of continuous winding
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Fig.2 Simplified equivalent circuit of winding
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Table 1 Dimensional data of transformer

ZH ZHE / mm S8 ZHE / mm
GREAR 285 AR 700
FESGEA MR 4155 RS AME 513
IR JEZE4H 4% 304 R L AR 377.5
RS T 1386 ICHE Be 4l 1w 1 1315
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Table 2 Dimensional data of HV continuous winding

L N 97.5 mm FHER 928.5 mm
SRS 13.85 mmx4 mm [T 41 2% J52 i 1.5 mm
B I AL 18 VI 4 mm
AL 20 YL 40 mm
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Table 3 Relative dielectric constants of insulation materials
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Fig.3 Composition of power transformer
winding capacitance
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Table 4 Part of calculated inter-turn capacitances
of continuous winding

MARE R ISR /pF i
FWOCE  WBARE  R%E/%

1 ci—Cy 834.16 776.44 7.43

Cr—C3 807.72 768.14 5.15

3 C3—Cy 797.76 759.85 4.99
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Fig.4 Distribution of calculative inter-turn
capacitances of continuous winding
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Table 5 Capacitances between continuous
winding and ground

X 7 IPRER/pE i
BRIk T A 2k R2E /%
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Fig.7 Top view of power transformer with 35 mm
central displacement of HV winding
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Table 6 Change of capacitance between HV winding and

ground due to 35 mm central displacement of HV winding
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SLHLA 76.18 172.48 126.41
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Fig.8 Curve of capacitance between HV winding and
ground vs. central displacement of HV winding
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Fig.18 Effect of quantity of HV winding unit with
radial deformation on frequency-response curve

200 |
= 0
|7
o 200 ‘}fﬂf
L |
-600 : '
10° 10° 10° 10°

Wi / Hy
— IEHWSRYL, - A 3.4 mm, --- [ 2.6 mm
19 75 JE %2 48 1t 18] (8] £E X 877 2 W 52 i 2% 9 52 1
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on frequency-response curve
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Simulative research on frequency response to winding deformation
of power transformer based on finite element method
Z0U Lin',LTIAO Yifan',LUO Bing',ZHAO Zhongyong>, CHEN Xiaohan*?,YAO Chenguo
(1. Electric Power Research Institute of CSG,Guangzhou 510080,China;2. The State Key Laboratory of Power

Transmission Equipment & System Security and New Technology,Chongqing University,Chongging 400044, China;

3. Jibei Langfang Power Supply Company,State Grid North Hebei Power Limited Company,Langfang 065000, China)
Abstract: The finite element software ANSYS Maxwell is applied to calculate the equivalent -circuit
parameters of healthy winding and their correctness is verified by comparing them with those calculated by
the analytical formulas. The winding models for different deformation types and degrees are then established
based on ANSYS Maxwell. The changes of equivalent circuit parameters are obtained by the simulations for
three winding deformation types,i.e. central displacement,radial deformation and inter-disk distance variation.
Based on these equivalent circuit parameters,the circuit simulation software PSPICE is applied to simulate
the frequency-response characteristic curves of deformed windings and the effects of three deformation types
on the frequency and amplitude of resonance point are obtained.

Key words: power transformers; winding deformation; finite element method; equivalent circuit parameters;

frequency response method



