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Research on the Influence of Capacitive Resistive Connection Piece on Harmonic Components of
DC Voltage Divider
ZHANG Hongwei
(Jinchang Electric Power Company, State Grid Gansu Electric Power Company,
Gansu Jinchang 737100, China)
Abstract: The monitoring of harmonic components in a resistive capacitive DC voltage divider relies on the
capacitance section of high and low voltage arms. The breakage of the resistive capacitive connection piece
of the low voltage arm can cause an open circuit in the capacitor and lead to abnormal harmonic components
in the AC and DC voltage. In this paper, the fault mechanism of abnormal increase in the pole bus resistive
capacitive DC voltage divider of + 800 kV ultra - high voltage DC converter station is analyzed.The
correlation between harmonic components and open circuit of low-voltage arm capacitors is verified through
disassembly inspection, simulation analysis, material detection analysis and other technical means.Moreover,
the specific preventive measures are proposed, which have important reference, reference value and guidance
significance for the design, manufacturing, operation monitoring, maintenance, especially the real -time
status and monitoring of resistive capacitive connection piece of resistive capacitive DC voltage dividers.
Keywords: resistive capacitive DC voltage divider; resistance capacitance unit; low voltage arm; resisive

capacitive piece; alternating stress
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Fig. 1 Structural schematic diagram of DC voltage divider
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Fig.2 Insulation tube and resistive-capacitive unit
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Table 1 Test data of pole busbar fault DC voltage divider

T AE
20214F 2024 4F 20254F

FLFHE/MQ 4000 3973 398.0 399.0 -0.25

EEE
HLZS(E/pF  400.0 395.5 402.0 3927 -1.86

e HBHE/AKO 61.0 61.1 603 61.1 0.16
U HZSE/WE 4650 4330 4540 4.508 -3.05

1.2 EFEMRER

2025 4F 3 H 18 B, #ifiuli bl I R4k B E
T E H B 200~300 kV 1 6 YR 4, 1 a0
e R R Oy UG AU ELT TR B B oo

HIRUPR T H W sh)n , AR 2 h Xk N
e T A I i R Rt ol W . 2025 4 3 H
18 HZ 25 H, BRER &I I AR A:4% 1 i i Rl i
B Z K H B 200~300 kV ) 6 U435, Xt L[]
B Z0A% T 0 L F 0 6 WROBS I 43 i (L 24
21 kV., HREIEME 4 R,

T el

H 2%

UnikY, Un/kV UKV,
6.3 A5 BE e
b ok o Lok bk b s "
WA A o m
YA ANENANRNANANAY I I
796. 879 i1 H * ‘i " | Y. v h‘wﬁ( TR f“ \‘ V‘
¥ % TR r“f" T &:) T ﬂ
\‘:f“\f‘ 1‘ T mf ‘ T Jv“r “‘.!{"; w \'.lm' V a J“ d ‘H\’]
782. 132 z ! | * '
(a) % 1 W BHEL R B
U, /kV U, /kV U, /kV
s 31— AE BE Cg
~s7as0]f\ 1 A 11 | AN A
~800.589| | |
-929.728
-1058.867

(b) H L1 W BF2R H R TR (BBl BORRT)

4 WREERFILL

Fig. 4 Comparison of bi-polar voltage waveform

S BEAR I AR BE LR LR TP AEOR B 6 UK 43



2026 4F55 1 1A

KA BRI BRI A B B 5

(A 2234])

R E AR, I O AR o e AL e A
e T B I B AF LA I, S0 45 2R 3R W00
LU AL TR A ARG 6 UIF i , LB T %
L EL L 6 YOI i PO A — B U
BN 5 FiR

2.0
1.5
1.0

0.5
0

(el EvAY
|

Lt
wn o

2070005 0010

t/s

(a) 2 T BRER LRI

0.015  0.020

IR/ v
S =
wn O
e

f&
|

-2.0
0 0.005  0.010

t/s

(b) 1% T BFEL f e 7E
5 FEMXREERRFNELR

Fig. 5 Measurement result of non-contact voltage sensor
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Table 2 Resistive-capacitive measurement data of pole
busbar fault DC voltage divider
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Fig. 6 Breakage of two connection pieces

R L A S T TR I, € F 7 5 (AT
W% 42, R M2 CRRIRE 0.26 wF, R
Pt BELZS 43 P SRR 2 100 T Hin o R 0 58 3
SRR, BRI 4 FE AR A FL 25 € i (R
NG Y A i R R B ST A B R 14
TR RS BN IEl 7 R
U=800 kV

BEB
R=400 MQ [

| S
|

== (=400 pF
U=70 V

g
e R
~ C,~0.26 uF

* GG []

C=4.56 uF
R=34.75 kO =

AR GEAE

A
A

—REE A
e

BE7 REE R A i T B S SRR B
Fig. 7 Equivalent circuit when the grounding point of the
low-voltage arm capacitor is disconnected

e 75 -




2026 455 114

BIERESRYBE

5474

Y

) YREEA I PRAR A 2 0T, RIS 2 0
F R B 2 b 1 b E e eWisd, 1 4b
O A 280 (HARSEEWZL, nE 8 Fis .

——

() EEMREZ S (b)) ARICEER

8 F2TNTmESERFER
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end of the second section
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Fig. 9 Discharge trace and black powder at the core
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electrical connection piece
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for inspection

1) WA

T AT 45 R o i B BT R A A
JCHA AL IR W OSSR T R T
PIAR FE T, BT T 14K . BT T A B YR AR O B
G, 5t WA TS AR B BT R,
WitV H b 1 A IR R, ok o8 W 4 Rt
NG ITE IR, W 1 SR X 7 0
FESIE 12 FiR.,

@5 7520 %50

12 EHEREORIEX R R
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Fig. 13 Microscopic morphology of breakage of the
connection piece
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Fig. 14 Dual-state microstructure morphology of the
connection piece
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