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Study on Heating of Reactor Terminal of UHVDC Converter Valve
ZHANG Lei, LIU Ning, DONG Yanbo, YU Qiang, WANG Kang
(Xi’an XD Power Systems Co., Ltd., Xi’an 710075, China)

Abstract:

the design margins of some key devices,

With the direct current of HVDC transmission projects gradually increasing from 3 000 A to 5 000 A,

such as valve reactor, become smaller and smaller, even overheating

exists in some valve reactor terminals. In this study, the terminal overheating of UHVDC converter valve reactor
was investigated. The main factors causing the terminal overheating were analyzed, and a thermal field simulation
model was established with the software Ansys. Furthermore, some tests were conducted on the reactor terminal

with a U-type bus added and its connecting bus. The results show that the addition of a U-type bus to reactor

terminal can reduce the temperature of the terminal effectively.
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Fig. 1 The heating position of site monitoring
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Fig. 2 The physical map of heating position
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Fig. 3 Thermal field simulation model of
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Fig. 4 Thermal field simulation model of terminal
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Table 1 The result of temperature rising

i 0L AR T/°C KRB T,/°C FaE IR IE T/C

1% 45 — 71
2% — 53 79
35 45 — 64
45 — 53 71

PRI SRy 2 | 7K 2 2 T 2 fil T 3 R 5 R AR A
SR DAL I 5 v A A5 A AR TR B 46 8 AT 6 LG A
Bro HZ5S A .

1)1 51 2 oAb i IR BE T T AN &, 43501 71 C
179 °C, R4S TR b 1) 52 B A O 3% A A
6], 3 i B H A A B s B HE R R R i 153
SR EY  H R X i BELR P R R
BTN T m i Eok,

QX1 55351255 450w 09k
B A AR E AL 7~8 °C, I UL T U AURELL
J , it 1Ak L EE LA I U TR 2 Bsf B i R AT

5 it

Bl Xt A e P 8 3 3 A AL 1 R 9 I A R R T R
Ui - R AR, 64T T I 05 B IR X U R R
2R J 1 L A i S L B AT T A DG
Z58F .

D)SCH R K U BUBELR 7 20T T i T &
P IR e H R i PR 2R R R R R T 33
it TR A M B B 1 AT

2) S I BRI AN 58 4 5 T B3 1) 5K
B B AR [, 1532 05 X BF 58 s e i i 1 ok VR A
—EME SR

3R BN U BYBELR 1 07 28, R LA 4850 R A1K g
T4 R B T R AV I 0 0 B ) A AR IR

A)FE LR L B, W% A 58 U B RE 2R I o] 1
TR 120 LA AE H B0 & 4 ) 801 A v e R 4 4
o 1 AT RN SE i 5

5) R AL A 45 3 18 HL T 8 s T e B IR) R 1) 43 A
WFoE, AIEZE 6 250 A i A i i i i A R & T
FROLE,

SE 3k

(1] PR R o 11 B i v BOR AT 58 R 2 4R M), b
Hh [ B 7t A, 2005,
LIU Zhenya. Special of the research results of UHVDC
transmission technology[M]. Beijing: China Electric Power
Press,2005.

[2] SR3CSE, TR, 206, 5. Fr i R B SR OS], R
[ i AL TR A7 4k ,2007,27(22) : 1-7.
ZHANG Wenliang,YU Yongqing,LI Guangfan,etal Research-
es on UHVDC technology[J]. Proceedings of the CSEE,
2007,27(22):1-7.

[3] EFENRZ, XIPEEL R LT, % £800 kV 6 400 MW & &
EL U TR A R 2006, 30(1): 1-8.
SHU Yinbiao, LIU Zehong,GAO Liying,et al. A prelimi-



e L e

sk, KT, YR, GF. R B R R HL A e 1 A SRS - 53 -

[4]

[5]

[6]

9]

[10]

[11]

[12]

nary exploration for design of 800 kV UHVDC project
with transmission capacity of 6 400 MW[J]. Power System
Technology ,2006,30(1): 1-8.

WA . R i TR BOR M. b s R g
WAL, 2004.

ZHAO Wanjun. HVDC transmission project technologies|M].
Beijing: China Electric Power Press,2004.

PINBRFE  ZRPCIE 15— 4F. 800 kV T I fay H 23 <)
W obh 2 2 e PRSI T LA D, 2006, 39(10):47-51.
SUN Zhaoying, LI Qingfeng,SU Zhiyi,et al.
external insulation characteristics of air gaps of +800 kV
UHVDC projects[J]. China Electric Power,2006,39 (10):
47-51.

SRAEY R TR RV 0 U A 2 % 1B 1T
PHEFE]]. B M H AR ,2008,32(13): 1-4.

NIE Dingzhen, YUAN Zhiyong. Selection of altitude cor-
rection methods for external insulation of UHVDC convert-
er station[J]. Power System Technology,2008,32(13):1-4.
sROoNDT A T A fl AR B TR 51 3 +800 kV
e i 19 22 7 I 2 Sl BOR WS [T]. W R LA, 2012,48
(5):20-25.

ZHANG Xiaoyong, LI Bo, Ll Xia,et al. Study on the di-
electric test techniques for MVU of +800 kV thyristor

Study on the

valves based on simulation load method[J]. High Voltage
Apparatus,2012,48(5):20-25.

2E TR < 1 N O O SN I I N % /N
Z W A oT R AR S WS [)]. B R R, 2009, 3(6)
40-43.

TIAN Fang, Ll Xiaolin, HUANG Ying,et al.
multiple valve unit test of Yunnan-Guangdong UHVDC

Study on the

transmission project[]]. Southern Power System Technolo-
gy,2009,3(6):40-43.

HIE ), 5 AF. +1 100 KV RF T B i
e R W S 2 B ()], w5 R 2012,6(6)
67-71.

CAO Junzheng, TANG Guangfu, WANG Gaoyong,et al.
Design and type testing for the converter valve for 1 100 kV
UHVDC power transmission project|[J]. Southern Power
System Technology,2012,6(6):67-71.

GB/T 20989—2007 & s # It #ie it il 5 FE 19 5[ S]. 2007.
GB/T 20989—2007 HVDC transmission converter station
determination of loss[S]. 2007.

FE LR 2 F]. 1100 kV R e s B B i R 380 4 T
AR E——H AR [R]. bt B oA F L2011
SGCC. Equipment development technical specification of
1 100 kV UHVDC projects—converter valve[R]. Beijing:
SGCC,2011.

7 fk,SACHS G,UDER M. +800 kV *§ i & L it 4l
FH 6 31 R Ty A2 W [ 457 6 G 1R[], 9 1 L 2%, 2010, 46
6):1-5.

[13]

[14]

[15]

[17]

[19]

[20]

[21]

LI Xia,SACHS G,UDER M. 6 inch high power thyristor
valves for £800 kV UHVDC transmission|J]. High Voltage
Apparatus,2010,46(6):1-5.

o R B W] ] I — [ +800 kV i R
B TR ARG SRR R T FE () A AR ,2007,31(11): 1-5.
MA Weimin,NIE Dingzhen,CAO Yanming. Key technical
schemes for £800 kV UHVDC project from xiangjiaba to
Shanghai[J]. Power System Technology,2007,31(11):1-5.
BT = U & Y DA RN R L T L L i S
JE%E BB )], W 1 A R 5 TR A2, 2015,36(2) :
56-60.

WANG Lijun,LIU Zhuo. Electric field simulation and po-
tential grading device design of UHV dry-type air-core re-
actor]J]. Power Capacitor & Reactive Power Compensation,
2015,36(2):56-60.

X REHHOME. o b O LMD B 58 5 58 A5 0 [)].
TR A TR A 2014, 35(1): 51-54.

LIU Haifeng, DI Shihui. Study and improvement of wireless
temperature measurement on reactor|J]. Power Capacitor &
Reactive Power Compensation,2014,35(1):51-54.
SEUCA, sk FE s A TR AR R 2 S A A M. b Ak 2E T
Akt A, 2000.

CHAI Chengjing,ZHANG Guoliang. Chemical fluid flow
and heat transfer[M].
2000.

SRR NSCIE A M. 4 e i AR o g B A M. e
ot Ak Tl A, 2005.

ZHANG Baohong, CONG Wenbo, YANG Ping. Metal elec-
trochemical corrosion and protection[M]. Beijing: Chemical
Industry Press,2005.

A TR AR AR L R PR R S o
B B B 4 D).’ H AR 2013,7(2): 126-129.
SHI Yanhui, XIE Chao,ZHANG Zhihao. The statistical

analysis on overheat causes of electrical equipment con-

Beijing: Chemical Industry Press,

nectors and related preventive measures|J]. Southern Power
System Technology,2013,7(2):126-129.

i 2R, K SR T R Ak Ok A JBUER 23 HT 5 BT YR (D],
BN R 1998(5):41-43.

HE Jiacheng,ZHANG Qiang. Copper aluminum connecting
contact analysis and prevention of the causes of fever[J].
Panzhihua Technology, 1998(5):41-43.

EEV T R SN/N ) N S DES A R Y R
2 Wb it 7 R BB FE AR BT (I]. )T AR D ,2013,26(12):
120-123.

WANG Lianbing, GUO Weihua,CHEN Tengbiao,et al.
Anslysis on calorification defect of grouding terminal of ac-
cident return cable of high voltoge power cable[]]. Guang-
dong Electric Power,2013,26(12):120-123.

BUTLR XUNGURT . TR 2 45 fi v BEL I 38 2R 492 1) B B
SRS BT, AU L 2012(11):71-73.



- 54 . 201647 H

Eudx

M52 T

[22]

[23]

[24]

[25]

HE Weixing, LIU Shunxin. Design and experimental anal-
ysis of rectangular bus bar contact resistance test system|[J].
Electrical Manufacturing,2012(11):71-73.

EUR R S TR i v BELE 65 4 fl U008 SR 00 T 2 B R B
W J5 3L (). BBV J),2014,36(3):249-253.

LYU Qishen. Heating prediction with different contact re-
sistance under the condition of increasing load current[]J].
Heilongjiang Electric Power,2014,36(3):249-253.
R, ol Ak BEXUR, 4F . £800 KV R R TR EL I Of 7
PEALWIFET]. B RGP S ], 2014 ,42(16):71-75.
LI Bao,MA Yelin,XIONG Shuangcheng,et al.
on optimization of 800 kV UHVDC protection[]J]. Power
System Protection and Control,2014,42(16):71-75.
MRte 5k A% BRSRAL AF. — iR T g O e e R
A AR i AL A i L S R B D ER D). T R G AR
5l ,2014,42(10): 77-83.

CHEN Shilong,ZHANG Jie,BI Guihong,et al. A fault lo-

cation method based on high frequency attenuation char-

Research

acteristic of UHVDC transmission line[J]. Power System
Protection and Control,2014,42(10):77-83.

B fe JET ANSYS (925 0 JF B BT A% HUE PR AR T
AT ZE AR ,2015,52(2):6-10.

LUO Bing. Analysis and calculation of seismic performance

(4% 49 7)

[12]

[13]

[14]

mountain 750 kV substation project of 800 kV long GIS
main loop resistance testing technology[J]. Qinghai Electric
Power,2011(s1):42-44.

M S ] e BRI GRCAS Y T R AT A R
IXFR P ,2013(6):99-100.

LI Nan,GUO Yunfeng. Use and maintenance of circuit re-
sistance tester]J]. Instrumentation Customer,2013(6):99-100.
AR SCHR L T I e I S R BRI X B AT Y (D] R
. K T K ,2004.

NIU Wenjing. Study on conductive loop resistance test of
the intelligent circuit breaker[D]. Dalian: Dalian University
of Technology,2004.

H O . T BT A [ g e BEL I s U 1 i AT S D). A
A AL 5SS R, 2014,

XIAO Jiantao. Study on a new type of circuit breaker loop
resistance test method[D]. Beijing: Beijing Jiaotong Uni-
versity,2014.

SN BE T ey O I T ik BT B (1 g L BEL Y 5 ATE
FE[J]. A H AR ,2013(10):28-33.

XIA Xiaofei. Study on the method of impact current mea-
suring circuit breaker based on electric resistance[J]. Elec-

trical Engineering,2013(10):28-33.

[28] EmiF x|

for air core parallel reactor based on ANSYS[J]. Transfor-
mer,2015,52(2):6-10.

[26] A< W1, A Ak K8 A, AL e T 2 S XOF B T 2%

Jil B 4 1 43 BT (D). B R, 2014, 51(11):29-32.
ZHU Anming, LI Rungiu,ZHENG Nan,et al. Analysis of
excitation characteristic for EHV magnetically controlled

shunt reactor{J]. Transformer,2014,51(11):29-32.

[27] ZR¥50E & v B W, oA iU P AR B U HL B A E

PR BT[] 72 A ,2014,51(7) : 28-30.

LUAN Zhude,CAO Ketao,ZHENG Huan. Analysis of judge-
ment standard for DC resistance of dry-type air-core reac-
tor[J]. Transformer,2014,51(7):28-30.

BORr R TS OBy 0 B R
JEAE BOTH[I]. B A A S T I B, 2015,36(2)
56-60.

WANG Lijun,LIU Zhuo. Electric field simulation and po-
tential grading device design of UHV dry-type air-core re-
actor]J]. Power Capacitor & Reactive Power Compensation,

2015,36(2) : 56-60.

ko F(1984—), B, TR, EZANFHELAME Z

G 50 Fo A IR T

[15] Jaaht 8 #,% B, 5. 1000 kV 58U W7 # a5 I W

HL 3 1Y) LU 43 T I TR BRI R e I [J]. m R
2009,35(4):722-730.

ZHOU Peihong,DAI Min,LOU Ying,et al. The DC com-
ponent of the time constant of 1 000 kV AC circuit break-
er current and zero offset phenomenalJ]. High Voltage En-

gineering,2009,35(4):722-730.

[16] 3K  fE. 5 5 7 B s 100 R LR A Jit (A 20 A7 B Ak R[],

W R 77 ,2012(5) : 49-50.
ZHANG Hua. Cause analysis and treatment of exceed the
standard of high voltage circuit breakers[J]. Hunan Electric

Power,2012(5):49-50.

[17] /NG P A At g T B v O O 32 [ % i LSO 4k 45 51 R

W IS MRS I A 2010(2) :69-70.

YUAN Xiaoxian,MIAO Benjian. The main loop resistance
evaluation of uncertainty in measurement of high voltage
isolation switch[J]. Metrology & Measurement Technique,

2010(2):69-70.

F #(1987—), 8, TR RALARLE LT @ &R

EHAR, EBNFLEEG T/,



