49 % B9 A ERGEF B EH Vol.49 No.9
202145 H1H Power System Protection and Control May 1, 2021

DOI: 10.19783/j.cnki.pspc.200805

BB & % B & 7S ER AR Y 14 RE IR 1M 5 R

R, OB, AR, NI, MEs g’

1BRARERIRELAHRASEAMFH IR, NEE g4 010000;
2. LA AR R A AR A TR S, VT 4RI 212009)

WE: it mirm kB TR 22 4k, A1k F R HTs A I2 4T R R IRk Bk = A RO A R A DT
Byl i, WEFT T Ml T B e B A R S B K BOR o b T L R I R e
FEL IS e ) IS AEE BN F 7 A AL, B T T T 23 B B S R R B B T i RAIC HR R B
IR s P S R ph I, I TR R GEE SIS Tl 2 A F = R SR A SR R
i 7 SEE RN o AR BRI 4 A DK AR 00 B UL PR T I Bk B AT AL, SRR, iR T R Bl S R
M A I Y 75K

KR ENCHENERE, HARIN, RSB, RERABEEN; SRR

Field test technology of the transient step response features of a DC voltage measuring device
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Abstract: The voltage measuring devices running in a converter station can lack the means to detect an effective transient
characteristic. To improve the security of a UHVDC transmission project, this paper researches a field test technology of
transient step response suitable for a DC voltage measurement device. It analyses the generation mechanism of step
overshoot voltage and response delay in DC voltage measurement, and proposes a field test method of transient step
response based on a low voltage subsection test. It uses AC and DC voltage superposition to realize the test for transient
step overshoot voltage, realizes the step response delay test through a transient step test, generalized polynomial curve
fitting and cubic spline interpolation. It builds a system to test the device on site, and the results show that the test
technology can meet the needs of the field detection for transient step response.
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Fig. 1 Schematic diagram of DC voltage measuring device

W 1 s, BRI E R E 2 R
JEA% dim R AR & I e LR 4. e,
BLUL 7 Hs A T A L2 70 L 4 v o L R L T 74
TrEH R, FEA 3 T A5 AL BRI BOR R & F REL 2>
Fe AR RE L, R I BB L 2R 0 s 2 2 [ O £
TR . R p 22 R A (R B 7 8 o e
T8, AR Pl ) i e A e T R IR (RUE
BAUE — K LS 50 Vo

B R 2% A s I B s br b — MR 7
B, 0 HARCHE 53 e s th R AS 5 e ok 2 BB 15
FYE B A AT b P

mh s S R RS S, T ES
PIRYENE . BRI S, e B AT RO
o BRI B R R BRI
W W) B AR AT 22 B R0 B8 U 2 I 45 R R
e LMk — & AT

(AL, AL PR N e B ) % AN 2H B b —
UK EAS 5 B3 40 RN AR BRI TR A4 1, T AN ELIR LR
M2 E P LERT, & 2 Fix.
wmm@@“‘fﬁ%i%ay

B
gl

FLift I 3
g B

Foows e ae | MRS
B | G | R | gomas | sy
ShIE | MU | R | g | Rk | Rk

»
+t—r »

Bl

LRI FE

Hodli
Kk

A4

»
I T kg

o MomER HCFAER N
> >

<

2 EREBENERE N ST
Fig. 2 Composition of time delay of the DC voltage
measuring device
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Fig. 3 Simulation results of the transient step response of
DC voltage divider
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Fig. 4 Architecture of remote-terminal module

P 4 i, St ) {3 5 VA [ B 51 3
{25 BT I B, — R P TR o
— IV B R OB B e A B, R T
BRI S8 R — W RC R, —Wr RC 2%
SR LA R, = 2R, S FBATTA C, = 2, .

HRAR /R R R S, 135 5 T
BN U () H IR MG u, () kR



- 146 - €& REP B A

00,0 ©)

AR 28 (6) T A A4S 2 8 340 ] A 14+ U (1)
(IR IR 2 2 3R

U, (t) = (1—e™™)U,5(t) @

R U IR BRI 7, = R, C, = 4R,C, /2
5 B ] O 1 5

7 £ A Matlab/Simulink 22452 7 B 4 B
(1915 5 20 [ B 1 ) EORTR, AR B 4% A 3 KHz,
Rs N 2.4X103Q, C3 iy 2.2X10-3puF. 155 i3 (A %
{225 A5 A BRI 87 475 OB T 0 1R B s o
50
40
30
20
10

0 \_"A-_
-10

U (t) = R,,Cy

A S s

....... 1017 5 I 24

SRRV

99.9 100.0 100.1 100.2
I [1]/ms

5 (ESRIRE B E 7SI RN R B 45 R
Fig. 5 Simulation result of the transient step response
of the signal conditioning circuit
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Fig. 6 Schematic diagram of the AC and DC voltages
superposition test of DC voltage divider

Wk 6 fros, DRET B K i f s R A A it
fin 300~1 000V HIAZ H L& M RS =, 43nliE
TEARUESY 2 DA S I B o IR 28 /N R A
B E RN =2 B I R GRS bR
5 ARG T AT m R B AL S T G B Y
B, FRICE BB A AT A B R 5
%, IWESHCRFEAE A ks B R B T 75 A B
morE.

Xt F AR AEYRAE 5 AR G 5 TP AR B R
HY, HY 200 ms B 8] & #iE, E Jeit AT SR i e i R
R o AR AZ I 43 F A )5 146470 Hanning 7 Ab 2,
X INE 3 A AT (AR e, RIAT 3RS I 70 = ) i
1B S AHAT -

X T AR AEVEAE 5 A E 5 R E R ER e
HY, HUAZIAE 10 JEI 3 B R) 2 4, SREU™ L2 T
HHERHEER > =IERE, DAEBREEES L Eg

F R .



% . %

LA L 00 B A R A e LA M B - 147 -

R BRAEIE S SR 5 B A B A B
SESL, T LAY I B 4 TR I T4 R iR
o1 NS A TRAR 0,
fE TR AT R >R, + C,>>C,, FrLA
). R(2). FifbA
b u, (t) N R 1+ joR,C,)
U, R+ jeRC)

)
foo (10)

FAR R H S Bl & 1R 22 T 45
o, _ B d+joR,C,) _ (1+ jol0™) (11)

1+o, fpe (@+]joRC) @1+]joRC)

R EAAE RiC BMEARANIN(B), mATRSH
BRI 873k A 55 B R e 2 HL 1 ) 23 G 6% 1B 58
Bt .
3.2 ZRAGE S ERERNR 75 7E

WK 7 FR, IR FR SR B ASBYERE il
AT A I I P He LA P A B U i ELUAR
HI R A5 5 2 F B AU, DA B v e )
TR b e PH SN i AR R AR IR R G RS
BRI NEREPE,  FEXTBER I SR T AT BUE S A, 42
HHH SE IS I 145

FT3
i > ws -] are HE
1
He
.!»I' P MUTE S
i _ Hi IR ot
" Hibi el
I ey 1 S A ST SRR R
57 e 23 {ILAELDy. S EDy
& (ks I
o MR RRETERS0%. 10% R
R 1 -
i R RVCIE S RN TN N Sl
T, #EBHIT,

RILEF R ), G 1] |

7 R RGH RS S RN R E BT
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time delay of the secondary system
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Fig. 8 AC and DC voltages superimposition test results
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