464 55 611:0027-0032 HL LA AR S O R Vol.46,No.6:0027-0032
20254F 12 H Power Capacitor & Reactive Power Compensation Dec. 2025

DOI:10.14044/j.1674-1757..pcrpe.2025.06.004

IR B EREX S EHEEEBZSZ BRI
= b

BUAHT, INBOR, AT F
VU2 A0 R T AR R4 2% 4 IR B S SRR 28, VU8 710049)

i E A EHEFRE RS A NIRRT AT T, ﬁx%@ﬁ%&%ﬁwﬁxmamMé»’i
BT AR, BB ERARTXETF S, AR a/Uy 30C 89 &4+ TF , aF i 8 556
Ik B e R R ARAL 3 R 60 W R A IRAE W R R A R IR R ORI, a8 ok AR A
PR B TE AR, N ARLAS W, R XA R AR AL 6 F v zz)ﬂf"f;%)%)i %ﬂm}zymgw%umé;ﬁi,%
TR ENRRBAAEEBAMEL, KL REY, AW A 180° af &R EEER X, A&
BRI R AR A 0° B AR B RIS A D, BT AR, IR T W R SR AT A R AL A R AT 49
W, ARBFR A SRR A B R T A AL MR R A T B R IE S S 3,
KEIF: R E,; kAL, B ERE; NRBAE; RAE TR E

W~

Research on the Influence of Voltage Amplitude Affected by Harmonic Phase on the Temperature
Rise Characteristics of High Voltage Shunt Capacitors
ZHU Lingyu, SUN Qiming, SHEN Keyu
(State Key Laboratory of Electrical Insulation and Power Equipment, Xi’an Jiaotong University,
Xi’an 710049, China)

Abstract: As for the the operation conditions of high-voltage shunt capacitors in harmonic environments,
in this paper the influence of harmonic voltage amplitude on the thermal stablility temperature rise character-
istics of capacitors is studied. Through setting up thermal stability test platform and at the condition of
constant ambient temperature at 30 °C, avoltage combination of undamental waves superimposed with 3rd-or-
der harmonics at different phases is applied to the capacitors.While maintaining constant current RMS val -
ue and harmonic frequency, the synthetized voltage amplitude is adjusted by varying the harmonic phases,
thereby decoupling the influence of voltage on dielectric loss. The temperature measurement data is filtered
by using a Kalman filter algorithm, and the thermal stability temperature rise value is extracted based on the
temperature rise variation rate. The test result shows that in case of harmonic phase at 180°, the amplitude
of synthetized voltage is maximum and the temperature rise of the capacitors is the highest. While in case of
phase at 0°, the the amplitude of synthetized voltage is minimum and the temperature rise of the capacitors
is the lowest. The findings confirm the influence of voltage amplitude on dielectric loss and temperature rise.
The research in this paper provides both theoretical base and experimental support for assessing thermal
stability performance of high-voltage shunt capacitors in harmonic conditions.
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