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Fig.1 Equivalent circuit of transformer winding
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Fig.2 Winding deformation test signal wiring
from the bottom shielding of bushing
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Fig.3 Winding deformation test signal
wiring from the winding
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Fig.4 The sample of amplitude frequency response

curve which signal from the bottom shielding
of bushing and the winding
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Fig. 5 Oil-gas bushing connection of transformer
equivalent circuit frequency response method
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Fig.6 Low frequency amplitude frequency
response curve contrast figure
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Fig. 7 Medium amplitude frequency response
curve contrast figure
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Fig.8 High frequency amplitude frequency
response curve contrast figure
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Fig. 9 Amplitude equivalent circuit

HRA e B T
gz “X Ximx (3)
2 CT CTO
B4 €, S HLZE Cy 550 2
g8 ARG K
U, Xew
Uy " Xer + Xeo

U,

<1 (6)

CIECS
H'(f) = H(f) + 20log K (7)
20 log K < O, % H'(f) < H(f) . BVJEH 5
B, 78 2R S5 2 2 i 4 ) 7 i 2 MR (/N T 58 1 5|
HB 2R HBUE S i A o7 i £k
B OR B 1 S i A o o7 i 4k 5 SR A 51 Y R
5 WA 7 2 e (% e an el 10 R, fE 10
AIE W TE 10~50 kHz 575 bR 13504315 06 % 45 1 22
SO FEANT G A, 3R R O AR B R R
2 C, PREM VSR SRR IR R AL | B S BUR AR
FITEL; 50 ~ 400 Hz [ & 55 & iR E R 1A/ 10 dB
ifti, BTz BOE IR mor AT EE AR AR e A

BRGL 2B T MR W S SO AR — 3L,
i FIRBEA ;400 ~ 1000 Hz HY T-25 %5 %) it v 25 5%
M), A SRR s AR RS, (A5 i R (R AT )5
R I8¢ 0 % % A I IR (AR SR BT & /N T JE
AR RIS B R PR 5 B MR A 17 £ 5 58
5| H LR AR 5 T 0 e 57 i 28 1% e {55 o AR X R
(10 0 D 25 A R TN TS A R

—AMIZEAH — ARIRBE
-40 P
- e
g Al T
o O
putt U = . 5 S’
E g0 ~./
_100 1 1 1 1
0 200 400 600 800 1000
f/kHz
B 10 SmEmmRREXT

Fig.10 Frequency response amplitude comparison chart
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Research on GW Level Remote HVDC Based on MgB, HTS Superconductor
WANG Yingjie', YANG Bo®, ZUO Huifang®, QI Donggqian’
(1. Sustainable Energy Research Institute of CUMT, Xuzhou 221008, China;
2. School of Electrical and Power Engineering, CUMT, Xuzhou 221008, China;
3. Dianguang Explosion Technology Company, Wenzhou 325600, China)
Abstract: The research aims at exploring the possibility of GW level remote HVDC through a new type of superconducting
material (MgB,) as a cost-effective and environmental-friendly DC line and liquid hydrogen as coolant. The necessity and
advantages of superconducting DC transmission are analyzed firstly. Then basic method of HVDC converter is explained. The
MgB, superconducting cables and liquid hydrogen refrigeration system are introduced and the DC transmission control strategy
based on twelve pulse converter is illustrated. Through the Pscad software, the simulation of superconducting DC transmission is
completed and the line power losses between the MgB, HTS superconducting cable and traditional cable under the same
condition are compared, which proves the advantages of low loss and unlimited capacity and provides the preliminary basis for
the development of MgB, HTS superconductor in the field of superconducting DC transmission.

Key words: GW level remote HVDC; superconducting DC transmission; MgB, ; twelve pulse converter.
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Difference Analysis of Oil-gas Bushing-connected Transformer

Winding Deformation Test
CHEN Xu, WANG Huaining,SUN Liqun,ZHANG Can
(State Grid Jiangsu Electric Power Company Maintenance Branch,Nanjing 210000, China)
Abstract ; The field winding deformation test of the transformer with oil and gas bushing connected can be processed only by
acquiring signals at the bushing tap. The influence of the bushing tap and the gas insulated line section makes the amplitude-
frequency response curves different from the factory test and commissioning test. The method of constructing equivalent model of
transformer is adopted, and the amplitude-frequency response curves of the field test at the bushing tap signal and the
commissioning test at the winding end signal are compared. Differences and production principles are analyzed from the curve
variation and amplitude variation of low frequency segments, medium frequency segments and high frequency segments. It’s
concluded that the curves should not be contrasted vertically, and suggestions for on-site tests are given.

Key words : oil-gas bushing connection ;transformer ;winding deformation test ; amplitude-frequency response
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