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Research on the trip timing order characteristics of converter protections under AC faults
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Abstract: This paper analyses the problem that the converter protections act uncertainly under different kinds of AC fault.
Various internal faults and protections of converter zone are summarized, and the types of protection which can response to
AC faults and the response mechanism are analyzed based on the RTDS experimental results of an actual UHVDC
transmission system. This paper also analyses the uncertain electrical characteristics when faults occur as well as the timing
principle of converter protections in detail, and points out that these are the two causes of the uncertain action of a converter
protection. Further more, the logics of the protections whose trip order are uncertain under different faults are compared and
the characteristics of their trip timing orders under different faults are analyzed based on the RTDS experimental results
above. It reveals that the setting trip times of these protections are about the same, and one can probably be blocked by the
others so that the trip timing orders under different faults determine the different action results.

Key words: HVDC; AC fault; DC converter protection; response characteristics; trip timing order

0 3l

it e s L i R BOR (R A g, L PR
DA Ize S i AR A A v T AR 21 172
RN B (AT 45 S R R R e —
R 24, BRI RIS IE B AT IR U &
LR, D E R R S L A U I8 AT AT
T HRA G S 5 EshE.

el Xt FL I AR G B X2
SR IS AT IR, R AT b N e A
TR BEBSNES O, i HATZ T AR, R
BN Z, X s AR RO R N

P, PIAT b BB R ST N e s PR 7 (3 1
Rtk RETT Ax i 70 Ao

B X RO E T 2 AR R E Ry, XL
P BRI R NS R AN, SRS I
DRAP RN PR 5 C 5 PR T e R IR 4520 . LAY
W98 AN [R] e 3L s DR 37 19 S VR e 50 3ol e T
B i, SCRR[7IRFSE T ELR S Sh A K sh 1
Frtk, JFR AU Gt R it s SCRRI81 0T 17 I e it
DRYAEA TR (i SR 5 SRR OB X RISV
O REIMFZ ORI SRR ITTSE. B EESEss
EEXF LRI ETT, FFBATHIEZARY Z AT
(A& wa i ImEsE AR



- 86 - @A &R B R

ASSCEE A SR e S FL L RE () RTDS 565,
MM T AZHUHE T i PR i AR TE S LR AR
SRR B, ORI RFIE SR AT N S B AN i
IriT R A R A S I AN E SRR, R4S
E R EEZARIIRT L, RAWIIEL Bl ds fr
FEAZ U N (O DRI PSP, Dy R IR R E
LML R AR T

1 SRS TR SS PR IP R MR R 45 1%

1.1 HREBRIMERE SRIFEEIFR

LU AR BR3P B ORI X B AN TR ) 231X
B, BRGSO RY . HR
BB ER IR IS o X 3 MR IR LATSE R |
FVELFRN S AL R LS CT VN SR, i
1 s REDC AR S Bk i e R4 1X

k N
K S (

o i B

el B

Vs Vol V5 Ko ?
@ éle-::fé Koy / Ko KT“"
- : 5.8 1/ |

,u-n AV Z.. :
"*"’_L Vi Y16 Vi [Kigyf 4 M
Kaay j
V:1ZE \/232S stZE ?

5. K
@ // f}/(%' 1szm Ko
7
Lpvgva vt 1))
Ki@
Ksa

FeHp L
>

(3)

Ka)

1 R X S EREREE
Fig. 1 Diagram of fault types of converter
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Table 1 Response of converter protections under

faults on the converter AC bus
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Table 2 Response of converter protections under the two-

phase-ground faults occuring at different times
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Fig. 2 Differential current and trip signals of bridge differential

protection under different faults
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Table 3 Trip time of bridge differential protection under the

single-phase-ground faults occur at different times
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Table 4 Contrast of the action logics of the three protections of

the actual UHVDC transmission system
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Table 5 Trip and block times of the three protections under the

two-phase-ground faults occur at different times
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