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DC Bias Suppression for Shanghai Region Using
Parallel Connection of DC Grounding Electrodes

GU Cheng-yu!, SI Wen-rong*, ZHENG Xu', ZHAO Wen-bin?
(L. East China Electric Power Test & Research Institute Co., Ltd., Shanghai 200437, China;
2. East China Electric Power Co., Ltd., Shanghai 200002, China)

Abstract: The mechanism of DC bias and the DC bias suppression equipments at transformer neutral point are
described. Considering the feature of many DC grounding electrodes in Shanghai region, a method for suppressing
DC bias using parallel connection of DC grounding electrodes is proposed. The DC grounding electrodes in
Fengxian, Huaxin and Nangiao 500 kV substations are modeled, and equivalent resistances for each substation
are obtained according to the primal construction data. And a four-layer horizontal soil model is established
including superficial sedimentary deposit, deep sedimentary deposit, bedrock deposit and earth mantle deposit by
considering the geologic frame and the measured resistivity of different soil layer in Shanghai region. The earth
potential and DC bias current of transformers in Shanghai region are calculated and analyzed in the cases of
independent operation and parallel-connection operation of the DC grounding electrodes with the topological
structure of the existing Shanghai power grid. The results show that the earth potential and DC bias current of
each 500 kV-level substations can be efficiently suppressed.
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Fig. 1 Earth potential analytic diagram
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Fig. 2 Diagram of density distribution
of current in earth loop
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Fig. 3 Diagram of electric field under earth and
resistance network above earth
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Fig. 4 Design scheme of capacitance-type
control equipment
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Fig. 5 Schematic diagram of current-type
control equipment
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Fig. 6 Schematic diagram of resistance-type
control equipment

1.3 i RIFEE A ERIIR Y

FEAR R A5 TP S e A ke | LS
J7 1 A G R A T BRI 1) R b I A —
A ELTR A AR B A 04K 500 kv AT
220 KV ZZ L | A 7R K /DB F il ) AR TR
LA Bl AT DATE S U AR A sk e, (H
H A7 _E T DX 00 1E AP AR S, RN 1 A4S
AR | T2 3 4, AR MR S i A & D EO LA

PDF SCHF# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

. 68 - 20124 4 J

Enéx

$a8 HaW

ASHLVE | TTETRZ 500 kV Al 220 kV BIASHLYY | 7E
PP T | 28 R #5222
HLEA BRI . H BB A P — B — Hb %) [ 2, N BEAY)
JRE T R A H I ) Bt I 4, 40 i 2 . 2 AR
TR R A IS B 0GR | [RIBA W] RE (45 B
TG L I S A SR B AR FL DU A B TR
AR e R S/ INHL R 2R FRL s Y AR A R
P ER s 20 A TGP E] 1 A DUR, A
ZR1% 220 KV A 2478 H il A2 A8 v o5 e BH H ROk
115 ASENNE] 23 A 247 (A 22 Bt Al L o
4000 A T-HF),

F 83| LI 2 EITE SR 2R R iR AT 2B
H P — P R I IE A 7 v | H I AR O
196, — 7 T (45 T3 A ML R A5 LA T DN 45422
Hiu AR (e X FLASE | o — T T A it r X AE LA 2
bRz RS 114 1t 3 P (S AR 22 (/I | DT AT DA fefi 7
FEL IO P52 #2583 AT i s

2 LbiEREERENRFBRKITERBET

21 DWNRAMELE

7358 L 3 TR L 9 b R P R o7 R L O G
TR LAY L 500 KV AR B K i
PRI B ) M EE A3 A DLIE] 7

A =
o B s 1

E == s ATt 2

Lo i L . 1

e
| L el . o
(PR 5 e
! = = R
! e 1 i
S
b, a3 L} ok
[} a r :':
it . I ~~ta ]
— eathe e —_
v) S 1 e |

(v, JASN i
. Ayird -uﬂﬁ_" Jo 1
: | e i

B7 LigrEM 500 kv EREFEREMRMECESH
Fig. 7 Geographical position of 500 kV level stations and
DC grounding electrodes in Shanghai region
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Fig. 8 Mode of grounding electrode of
Feng-xian converter station
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Fig. 9 Mode of Hua-xin grounding electrode
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Tab. 1 Equivalent ground resistances of each station
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Tab. 2 Data of measured soil resistivity
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Tab. 3 Soil layered mode used in this paper
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Fig. 10 Four layered horizontal soil mode for calculation
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Fig. 11 Topological structure of current power
grid of Shanghai region

25 HEIR

A ELUT TOL(ER 4).3 DA 0 5l
21707 1-3), I F i O =K 4),
FEMI T T A 2 50 (O =K 5-7),

F4 BEHRSWAR
Tab. 4 Current distribution of grounding electrodes
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Fig. 13 Earth potential of Shanghai region with grounding electrodes parallel connection
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Fig. 15 Earth potential of each station in Shanghai region
with grounding electrodes parallel connection
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Fig. 16 DC bias current values of each station with grounding electrodes independent and no small resistance
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Fig. 17 DC bias current values of each station with grounding electrodes parallel connection and no small resistance
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Fig. 18 DC bias current values of each station with grounding electrodes independent and small resistance
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Fig. 19 DC bias current values of each station with grounding electrodes parallel connection and small resistance
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