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Research on the Modification Plan of HVDC Transfer Switch Arrester
LU Yuxin®, ZHAO Xiaobin, QIN Kang, XU Dizhen, XIN Qingming, GUO Long
(State Key Laboratory of HVDC, Electric Power Research Institute, CSG, Guangzhou 510663, Guangdong, China)

Abstract: [Introduction] During the earth return and metallic return mode conversion of China’s HVDC transmission projects in
operation, several MRTB (metallic return transfer breaker) or ERTB (earth return transfer breaker) oscillation platform arrester
damage have occurred, leading to conversion failure. Therefore, it is necessary to study several modification plans of DC transfer
breaker arrester. [Method| Regarding the characteristics of high energy absorption, long current flow time and high ratio of residual
voltage to reference voltage of the DC transfer switch arrester, the calculation results of the arrester’s absorbed energy, flow time and
overvoltage were proposed to judge whether the two modification plans of increasing the number of arrester columns and increasing
the number of valves in series per column could improve the operation environment of the arrester, and the impact on the insulation
level of other equipment and the arrangement of equipment were also analyzed in this paper. [Result] Increasing the number of
arrester columns has no obvious effect on improving the operation characteristics of the arrester. Increasing the number of valves in
series per column can reduce the current flow time of the arrester but will increase the insulation level of the circuit breaker and the
capacitor of the oscillation circuit. [Conclusion] It is not recommended to increase the number of columns or the number of valves in
series per column of the HVDC transfer switch arrester in the existing converter station. It can be transferred at a lower power level to
reduce the stress of the arrester. If the energy margin of the arrester is sufficient, measures can be taken to remove the faulty unit and
continue operation in the event that the arrester fails due to valve defects.

Key words: DC transfer switch; arrester; absorbed energy; flow time; overvoltage
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Tab.1 Parameters of MRTB arrester

MRTB ##5 #% O &b N
MCOV/kV >52 >52 >45 >45
e (UL VS AN S I 124 124 88  83.2
ZH Pl A HL /KA 3.2 4 4 2.6
R TR RR R 5Z/M] s s 183 13
(1.2 p. u. J g R LKL )
BLRAE AL 32/MT 27.2 34  36.6 27
HRE LR /RV 69 69 49 49
. FRIRA AL 16X4  20xX4  68x4  92x4
- TC A5 B IAL/AE/A 50 50 15 7
S g i 52 /M 27.2 34 95.2 128.8
TR A B

%2 MRTBEE=R/EL
Tab.2 Ratio of residual voltage to reference
voltage of MRTB arrester

MRTB i 5 #§ H-A7F B & FN
HRSH%HE/KV 98~102 98 81 72

HAR B KRV 124 124 88 83.2
SR Bteahd oK
HEZ%HE
e 4 P E TR SRR 0P IR P KT 88 KV AT R S R £ MR AR B
AR, PR 88 kV Ko W B S R I A
102 kV,

B ARG M is 1707 et #2 o, MRTB s
T RE R, R R KRR s T
JUMI, BEFE 2T R 2 IR B 250, Xoh ikt e B
F1%) 350 S R 2 R TR 22 B T BB SR R . 800 kV
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Fig. 1 Volt-ampere characteristics curve of single

valve of arrester
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Tab. 3 Volt-ampere characteristics of single valve of arrester

L JIE/KA L E/KV AL /p. u.
107 4.83 1.000 0
5%107° 4.98 1.0311
107 5.02 1.0393
107" 5.25 1.087 0
0.001 5. 40 1.118 0
0.01 5. 60 1.159 4
0. 02 5.65 1.169 8
0.03 5.70 1.180 1
0.05 5.76 1.1925
0.1 5. 84 1.209 1
0.2 5.96 1.2340
0.4 6. 06 1.2547
0.6 6. 20 1.2836
0.8 6.35 1.3147
1 6.43 1.3313
2 6. 65 1.376 8
3 6.85 1.4182
4 6.96 1.4410
5 7.05 1.459 6
10 7. 40 1.5321

M JH e 9 il L MRTB 36 75 &% 38 1 8 37 7K F
124kV, BlEHEI32kA, LPrtire4tt. FT
R oRT P AL %) LR Skt R R 1R AR R, ZEORYPK
SEAAEFERE ., AR Z A ECE 21 R IR .

AR SO HE TN B E A AT BRI 0 T 45 AT H R

[RGB S il wpa N A D DN Ny =
1) AR 20 IR F, 644E,
2) PARERCE 21 F A, 644
3) PARERCE 21 F IR, 128 4E.
4) PARERCE 21 IR, 3204E.
5) FRAERECE 25 R, 644,
6) PAFERCE 28 H I F, 644,
7) BARERCE 30 H I H, 644t
8) PAFERCE 40 AR F, 644t
9) PARERCE 50 AR F, 644t

MRTB & E &R iE 7 R ITES

X 3 MRTB s F 25 45 0 7 R AT Bt
B fE3795 A (L2ffd i) . 3125 A (%
SEHLT) . 2400 AFI1 200 A B IisAT LR T
f, AS[A] MRTB ikt 55 % Be B 77 5800 W Y skt 7 75 5%
JE . b L L I S IR TR A RE T LN 4 &
27w o HAp IR B RE T REAE B TR 2R AE 5 mA
Z% W R 5 KKV AEES 3], 55 MRTB i##
AP I mASEHEIE N 102KV, 5K 21 AR
R, xRy W URRE B RE 1 27.2 M. 3 795 A ELI
BATHLG T R 2K 64 KERERE 21 F, 320 FEAEAE
21 A, 64 FE4EHE 50 Y MRTB 655 25 b 1 9% TE 4
B2 =K 4R 1200 A BLRIS AT LI T8 TR a8 %
FH 64 FE£:FE 21 A A9 MRTB 3k 55 25 % 11 92 niE 5
FIER .

Fz4 3795 AERIBITHR THRMMRTBEIE RS 5

Tab.4 Stress of MRTB arrester under 3 795 A DC operating current conversion

F BERCE BB ™ HRMEAY RASERE s haiea o WRERE e
B RV fEfm/MI BESI/MI JEI%
1 20 64 96. 61 115. 287 1.1933 138 3.372 16. 47 31.87 93
2 21 64 101. 44 121. 020 1.1930 126 3.314 16. 18 33. 46 106
3 21 128 101. 44 119. 500 1.178 0 127 3.592 16. 25 66. 93 311
4 21 320 101. 44 117. 700 1.160 3 131 3.503 16. 35 167. 33 923
5 25 64 120. 77 143. 942 1.1920 101 3.150 15. 20 39. 84 162
6 28 64 135. 26 160. 926 1.1897 86 2.930 14. 67 44, 62 204
7 30 64 144. 92 172. 230 1.188 5 81 2.796 14. 28 47. 81 234
8 40 64 193. 22 229. 371 1.187 1 52 2. 651 12.98 63.74 391
9 50 64 241.53 286. 625 1.1867 37 2.613 11. 60 79. 68 587

WRAEOTE A, PIEBUE TSR, A A
BT I35 R AR R A A AT ], AR R WA A i A o
oA, S RICRE AR, (Et s B 4R kR

ar DRAPOKCF, RIVEE 5 K8 o 22 f [ 0K sk 77 4% %
Fe/Z 2 U I U E A AR BN W o 3 A ml f 2%
P W BB AR B, AT R T AR AR TR/ 2 % L R
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Tab.5 Stress of MRTB arrester under 3 125 A DC operating current conversion
HR BAERAE HEE ! mA WAV B/ W B E/ms il kA SRR DRE Bt RERHRE/ %
E A NINY fEm/MI  BEFI/MT
1 20 64 96. 61 114. 679 1.187 99 2. 644 10. 383 31.87 207
2 21 64 101. 44 120. 312 1. 186 89 2.542 10.213 33. 46 227
3 21 128 101. 44 118. 741 1.171 90 2. 671 10. 249 66. 93 553
4 21 320 101. 44 117. 084 1. 154 95 2. 846 10. 292 167.33 1526
5 25 64 120. 77 142. 923 1. 183 74 2.281 9. 600 39. 84 315
6 28 64 135.26 159. 942 1. 183 64 2. 180 9. 248 44. 62 382
7 30 64 144.92 171. 363 1.182 55 2.178 9. 020 47. 81 430
8 40 64 193. 22 228. 429 1.182 37 2. 148 7.915 63.74 705
9 50 64 241.53 285. 307 1. 181 30 2. 051 7.092 79. 68 102
=6 2400 AEMIGITEIR TH#M MRTBEEE N
Tab.6 Stress of MRTB arrester under 2 400 A DC operating current conversion
FE BHEAE I mASERIERY R 0 i ms ia ok IR e
H fem/MI  fES/MI
1 20 64 96. 61 113. 808 1.178 67 1.797 5. 550 31.87 474
2 21 64 101. 44 119. 315 1.176 65 1. 685 5. 463 33. 46 512
3 21 128 101. 44 117. 955 1.162 66 1.713 5. 480 66.93 1121
4 21 320 101. 44 115.792 1. 141 67 1. 960 5. 500 167. 33 2942
5 25 64 120. 77 141. 986 1.176 52 1. 657 5.152 39. 84 673
6 28 64 135. 26 159. 005 1.176 50 1. 648 4.873 44. 62 815
7 30 64 144.92 170. 342 1.175 38 1. 639 4. 680 47.81 921
8 40 64 193. 22 226. 823 1.174 29 1. 543 4.033 63.74 1480
9 50 64 241.53 282. 114 1. 168 22 1. 187 3.251 79. 68 2350
R7 1200 AERIEITHIR THE#RA MRTBEE 5 /)
Tab.7 Stress of MRTB arrester under 1 200 A DC operating current conversion
FE BREAE B ™ RREAY RS s e o R e
B HLE/KV REm/MI BEJI/MI
1 20 64 96. 61 112. 180 1. 161 31 0.755 0. 963 31.87 3209
2 21 64 101. 44 117.762 1. 161 30 0.739 0. 926 33. 46 3513
3 21 128 101. 44 115. 668 1. 140 31 0. 750 0.933 66.93 7073
4 21 320 101. 44 114. 036 1.123 31 0. 756 0.943 167. 33 17 644
5 25 64 120. 77 139. 587 1. 156 24 0.592 0. 765 39. 84 5107
6 28 64 135. 26 155. 105 1. 146 21 0. 466 0. 649 44. 62 6775
7 30 64 144.92 165. 582 1. 142 17 0. 408 0.578 47.81 8171
8 40 64 193. 22 216.599 1.121 12 0. 107 0. 094 63.74 67 708

fi, (HAREEE RN A A BON W R . A h kTR

s B K L AT 3

FET 3 PR AR IR R R, A
el A 5k /B 2 IR PR A 1.5 LAWY, A i
SRR R 7 AR

R A 20 I N [ ol

RO BN 8 o o Al WUAE e LI S LA B Tevk

Bl T AR /1 mA S5 BRI 115 PLN
T3, R g R 2 Rt ORI B

AR XN AR R S S E IR I, ARG

AR BT AR B RIAE SRR iy r R I B A AT, 12 R X N FE
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Fig.2 Stress of MRTB arresters under 3 795 A DC operating current conversion with 64 columns and 21 valve per column
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Tab. 8 The number of columns and pieces meeting the
residual voltage / reference voltage below 1. 15

Uik 5% i
) 3795 A 3125 A 2400 A 1200 A
FE MR
>54% >54% 545 24%
HEC 1mA  GRERER GREFER  GRERE QAR E
1.16) 1.154) 1. 141) b1, 14)
50(5 28(28 s
[ — >50(50 i) >50(50 K if >;J;(Etj (Et):T
" FEEH1.187)  JEEE1.181) ) )
1.168) 1. 146)

JESSHBEZ I, 1E1.2 pou. it G o i i e,
U mASH R NEAE, RA 644 (2£%) I
BEIHZ LA M 1.19 (W50 A), R 3204 (5
f5) JEIREBHZ AL R 1.6 (KR 10 A) .

R R AR B NS T T, R
S bt R A R AT PR E 100 ms P . T3
FP SRR e I IR R 2R, A F R S LA R
FE, ETR 8 N R A TE 100 ms DA 12458
Ay PR A B, R S R IBK IR R & 26
F, TERNS 0kt E A R DR IR B LT Te Nk
B i YL I TR A 7R 100 ms LA o

0 s B AT EEORN 5 B8 R AR T B R vk
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SR E, HREHE ke 2RI, SR X
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Tab.9 Stress of MRTB arrester

(AR

2400 A HIRiZITHLIR N,

2400 A HRiZTHLIR N HEH,

3125 A HiRis TR N g,

Ji R — A TRRE T A T TR
E S0 A apd e WlkhR A b IRUREE W s WOKEE

pifr) B [Al/ms  Ji/kA /M PRIy [A/ms  W/KA  H/MI PRIV [@l/ms /KA B/MI
1 20 64/60  113.808 67 1.797 5.550 113.949 70 1.769  5.545  114.679 99 2.644  10.383
2 21 64/60  119.315 65 1.685 5.463 119.466 67 1.666  5.460  120.312 89 2.542  10.213
3 21 128/120  117.955 66 1.713  5.480 118.062 67 1.728  5.482  118.741 90 2.671  10.249
4 21 320/300  115.792 67 1.960 5.500 115.960 68 1.945  5.510 117.084 95 2.846  10.292
5 25 64/60  141.986 52 1.657 5.152  142.200 53 1.656  5.150  142.923 74 2.281  9.600
6 28 64/60  159.005 50 1.648  4.873 159.246 50 1.648  4.869  159.942 64 2.180  9.248
7 30 64/60  170.342 38 1.639  4.680 170.599 48 1.639  4.677  171.363 55 2.178  9.020
8 40 64/60  226.823 29 1.543  4.033  227.140 32 1.542  4.030 228.429 37 2.148  7.915
9 50 64/60  282.114 22 1.187  3.251 282.438 24 1.850  3.248  285.307 30 2.051  7.092
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Fig. 6 Probability diagram of the number of fault arresters when

the defect probability of a single valve is 0. 1%
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the defect probability of a single valve is 0. 3%
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