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Abstract

HVDC without grounding electrode is helpful to achieve bipolar transmission as soon as possible,
replacing DC grounding electrode with converter station grounding grid is the most effective
measure so far. However, there may be personal and secondary equipment safety problem, trans-
former DC biasing, heating problem and corrosion problem of the grounding grid. This paper ana-
lyses these problems one by one, and puts forward the requirements of DC transmission control
strategy, namely, unipolar failure coupling bipolar, unbalanced current control, bipolar synchro-
nization lock and unlock. This paper provides effective reference for HVDC without grounding
electrode operation mode, the related control strategies are applied in the Puqiao UHVDC trans-
mission engineering of Chinese southern power grid.
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Table 1. Tolerant current (kA)
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Table 2. Minimum section area of various fault current and duration
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Figure 1. The time constant of temperature rise (h)
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Figure 2. The constant temperature rise of 3kA direct current under various grounding resistance and soil resistivity (°C)
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Figure 3. The corrosion thickness when the designed operating life is 30 years

3. I ER A 30 FERHEHERE

()



it

i
B

% %

(3) XUMRIFIE S S5 0hs K ELR IS AT 2206, OO R0 i PRASURAE DY ad gt -

a) ZEHIXUMEEAT AT HIgAT NN R AR AL, AkThae, UORE SO0 TR, H A B Ay
A28 i B SR I R A S 2R R AR R G, R BERAE A & A AP

b) AKX 53 Ah— WA i ORI PRI K S IS R S D RE, RIDUURK A e B it s bR e L 5 PR S 22
fFBfER, AR A LR E RS, AT R 2IFBINT .

¢) AP 7 hh—IFE 2 A X AR BFE, —HPITR BT, gifEfEerE, ]
A BEPRAEXUR I IZ [

d) F—WAHXEANRZDRAAB B2FEEE, A MRS EABEE 2FE, Bk
ATIEFIFEAL, 135 B AR PAT A S 38 P IR A5 Bl Bt st A% 14 45 5 b — .

7. &ig

(1) WSCHRH T Tt R AR AR T R, St T i T B e TR TC AR IS AT R B A
Ko
(2) LR N B M T IRBE R 24, AR IR ELU I, R I A R I T S5 e R 20 BT, R SCHR T 4R
ey AU ESER R Rk Gt

(3) 9 T B R PN AN N BN B 24 4, SR L i R A7 P R R A PRIk i UK TR [ 20 g P B £ 4% il
Ji

(4) 79 1 3G B AR T T ) T, SR EL YL PR P AT A R A O 3

(5) T FHY AR A PR IR R OURNG AN 1887 R AT )« ORI 20 At P B AR i M i, SRS 2 HE B
8

(6) I LAR Ny E i H B L I B B IE 4T 07 SR AT RS2, AH PR S A R F X 7 s o
B TREPAR T RN, 2 —F81T, SIRRRILRE, i eisiTiiR.

SEV#Ek (References)

[1] Hannestad (1981) HVDC Ground Electrode Design. Final Report, International Engineering Co., Inc, San Francisco.

[2] ko, MAERE, M5, XUBTE. 0 B T A P Y B AR A B s AT T R [J). A RS A B,
2016, 40(9): 135-141.

[3] EZXALIE/E. DLIT 437-2012 & B EHR B AR S [S]. b5t s H At 2012,

[4] MELL, BRI, V5, #Rok. MR AR A T[], B RS K B Bk, 2014, 26(12): 85-90.

[5] AR, g, Bl Hem il e W it T30 57 [3]. iR B 77, 2015, 35(3): 53-55.

[6] HEZBEVER. DLIT 437-2012. & H B BOR 2 W[S]. Jbxt: R AL, 2012.

[7] EZXA8E /5. DLIT 5224-2014 =& B A5 KHUR Bl R G B HARFR[S]. dbat: TR H AR 4L, 2014,

[8] A N EFLANE AR AR £ %3, GBIT 50065-2011 A9 HE /A% B I - VE[S]. Jbst: s E ) iR

1, 2012.
[91 FE 77 FEMRHBE O FE e, 4L b J PR AR AR e s L UL P R OO~ 47 847 4 b I A i B 1t 77 =X FE [RY).
2012.



Hans X

BT EREREZ W T RS
1. HBRRTE RS (QQ. MUE. WRAHESTT)
2. 9T UGB Bt A i )
3. 24 /i UL BRI IV BT S i)
4, KU HOAE LR 3 e
5. EIREAT IR
6. FIMKE
7. EWGE GBI R

PeREiE ST http://www.hanspub.org/Submission.aspx

HATIMEAE: jee@hanspub.org



http://www.hanspub.org/Submission.aspx
mailto:jee@hanspub.org

	The Alternative Scheme of Converter DC Grounding Operation Network
	Abstract
	Keywords
	换流站接地网替代直流接地极运行的方案研究
	摘  要
	关键词
	1. 引言
	2. 换流站接地网替代直流接地极总体分析
	3. 人身和二次设备安全
	3.1. 人身安全问题分析
	3.2. 二次设备安全

	4. 接地网发热分析
	4.1. 接地引下线的热稳定性校验
	4.2. 接地网的暂态温升校验

	5. 接地网腐蚀分析
	6. 直流输电控制策略
	7. 结论
	参考文献 (References)

