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A Study on the Restoration of Transient Vollage Deforsed by the Measuring Systen
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Abstract

This paper describes a method of reconstructing the input signal from the deformed

output by using the unit step reponse of transient

voltage measuring system In

addition, the reconstructing test is conducted by using the modeling equivalent circuit
having the rise time and the voltage ratio of real-sized capacitive divider. It is
certified that the proposed reconstructing method is applicable to any waveshape and
more useful to chopped or steep-fronted impulse voltages,
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Fig. 1. Calculation of g.’ in g, having
sampling time h,
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¥ (t) = ap'x (t)+a, x"“(t)+a,x'?' (t)+ (5-1)
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Fig. 2. Calculation of y,”,y,”, - “in y,

having sampling time h,
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Fig. 3. Reconstruction of unit step respon-
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EFARAI NN oz Ho] Ly YR
VY= HES wesladof an] ojme] =3
Aol GAAGS o] g(t)=1-exp(-a‘t) ‘sin(b-
t+1.57) 4 ® a=1,b=3. 149 H$E Hg§y =
o t.=40,h=0, 125% 32 g, & 3207 Haa
BAAT a,, b, T8 ap=1,a,=-0, 16, a,~-
0.07°]13 be=1, b,=0, 16, b;=0, 09°] T} o B
A 37ME A28t EFo] y(t)=]1-exp(-t)
sin(3, 14t+1. 57) 4wl h=0, 0675 2 BAAS
C. & T&3A Co=0, c,1=20. 5, c2=-37. 6, Cc3=18.1
cs=0L.2 o RAAL tjex B}

Xi = 20.5¥x+1-37. 6¥,+18, 1y, - (13)

AAWEE WEOAM WELL MEC RS X

222 BRAAFE 47) AHEste 9s e
Ho® BAAS Fad g 2o}

X = =3, 5¥u+2*27. 5Y+1-37. By +11. 1¥k-)
+3. 5¥k-2 (14)

HU)Z 58t 47A BAF x.& 219 49
Yetlon, HAE xv oddADdH
hate] Hol 1.5% X o2 e}

g® T T LR S T T T
s . BAdx
lipu] Fesmes 53 coneessernag 080T N TN 0 e
T )

.' 8V=1-exp(-)sin(3.14t+1.57)

tlsec]
a9 4 g9hAGLH gt) = 1-exp(-t) -sin
(3. 14t+1.57) Q1 QA 28e] B A
Fig. 4. Reconstruction of unit step
response in g(t) = l-exp(-t) ‘sin
(3. 14t+1, 57),

4 439 9 2%

AHFARE 29 59 go)] AFe g3y
U719 EqrIg J2A g e w
Y57t Y 2 E FASAY.

Re
O~ —
Ra = 2200[Q]
Re = 50[0]
Fo €1 = 200[pF)
Cz = 200(nF]
Rm
T C2 Rm CRO
. - =

ag 5 ZFAAHe 713 g
Fig. 5, Equivalent circuit of the
measuring system,

& FFA01E RG-58-A/U 2.22(m)E AL&3}
WL, cE 6.6(kV)E TAYL AA2ANE A}

257



85teh  hEe W wrAy) (WAVETEK MODEL
801) & AM8-3tgx, e d2 2393 (DSS 5020)
2N 2ERS s Badse 2E
ci7tA 9] ol=Me] Holy HAFE THGA
gﬁ'ﬂ—J dEAH Aol fFete 52 3

(2V/div, 200 ns/div)
a) 9493y

(2mV/div, 200 ns/div)
b) &2ty
. SN2 g9 Agey
Fig. 6. Unit step response of the
measuring system,

19 62 B AFdM A =
GAAEY G i SHEAS Ve, B
ghu)= 1/10000) 1 "J%"VJ% ek 700(ns) YL
& 4 Utk =
8l7] A S AG %°E 57 1 gE HY
o A7EEA hE WF Z—Uﬂ 3t 25 g,
e elAIH BAASF e 9217} X3
A1, EI BAAFE "}°] ALgsHAl S
238 23 wS ARG, ¥ 6oz 2
h=100(ns)2 3l g2 2070 Az, g(t)9
HAAFE 12 3ty FAIANA RHAASF a, &
b.& T3 oS3 @

258

T, IEEME, VOL. 6, NO, 3 1993

a, =1 by =1

a, = _3. 26X10-7 b1 = 3 26X10_7
a, = 1 01x10°"'3 b, = 4, 84x10°'°
a; = -3, 02x10°2° bs = -1. 16x10°2!
a, = 8 21x10°?7 b, = 7. 64x10" 28

o] RAASFE 37 TE 4A2 st ztzt T4
A BRAe gen 2n

Xe = 0,48y, = 3. 29y.-2. T7Y -1 (15)
X = =0, 58yx+2+1. 64y, 1+3. 29y,—3. 93y, -
+0. 58, k-2 (16)

2 (15), (1) o258 ztzt 2A3d x & 1

87 19 89 Jehlded, BAASE B

o] AH8E W Bz Rito] Ao}t 23]
AE=7E dojd s & F A,
T T T 1 T 1T T 1
e
lhﬂw-&émmm
00
o}
o aaR
IR U SRS AU SN MU B
0.2{us/div]

SZAMN 2] GAEE R
5]_26‘(80, ai, az)

Fig. 7. Reconstruction of unit step
response of the measuring
system(a,. a,, a)

147

lpa] |— B A A A A3 6666686800
o]

0.2[us/div)

SR 2"} GAA gL o5t
5?-781(30, a;, a,, az)

Fig. 8 Reconstruction of unit step
response of the measuring
system(ao, a, .a,.as)

19 8




BRHETHHBR & 6% 3N 1993F

olAL HAASF a, % b, & FAANCE T
o EAAstE AL A oot BAHA S
c,& 78 o he] Loz 937} B& Ax
7) dEolty, metA oJEH o g AZIZA h
€ A 48 BAASLE Fo] HYFE A

23 HAo] o]Fold AoR AT A
Ec SEHde AH R 5& nysd
et A2y Ay BAAS A5E Ha)
=Rl Fasit)

A A hE FAAS T HERED t,.S AA
F4-E AE3} BHATE 2L £ AT A
2% SHAN2HY G9AG g o Nz Y
2% BE g2 HY W A77E hE 25
Hoedly AT g.E dA Hol BAAS
o] @A7F AAA duh £F 2P vy, 2 B
A W RAAFE Po) AL &EA HA vy, 9
AZEA he) AL o2 wAASe 237 o
% AAA Ho), dubyog A2F Z=HAA
5o dAGgHo] AEglel AFFFHo 2
F71E W a,, a, v s RAFNS pIdx

(2v/div, 200ns/div])
a) 4%

(2 mV/div, 200ns/div)-
b 2d943%

299 2AAN2dY FUHSHRY
Fig. 9. Response waveform of ramp chopped
impulse of the measuring system,

AXERE MzolA MEt MIEC e WX

g BAo] o]Fo] An, AFo] Y& AL

a;, ;22 BHANG 1= o) Fo
HEXE HE azolyel BRASFE T3
AL ARG AHANA Be oz2 ¥ FHsA
B Mo hel ZAgog ex7l L
o] 238 HAo] o]Fo] A G
qEGA NN HEZgeo g e B
Joll A e 38 7R Hsle A
| Agstddn. 2d @ Fugg
ZAN2H 2890S VY
1259 23e 29 Ao 1
oA A 30%2) 2E el Utk

a3 791 () AlA heE 100(ns)Z 3o 2070
Ay, & FHalz, dQAGsgozRE doH
BEAA(13)E AH88tY BAE x. & T2 1
g 10¢] JERTE BEAE x, 9 HolzadA
gE At W QA /E TAATH

¥ 1 1 ] 1 1 ¥ 1 I

MR ey M

o ko o [T A
°

[0 48 10X LW B i oy
o

B2 %’

>

1[p.ul

g A2
AD
A
AA 0°
3z Qo
o}
Lososona® s 1 1 12299
0.2{us/div]
Y 10, 2AAN2Y FUY S dF

HA

Fig. 10. Reconstruction of ramp chopped
impulse deformed by the measur-
ing system,

) Z2HA e o
A R o] elste] glele) o
ko) exE 29U + AN

2) HANS FAMOZ Ta%
BAAS AA A8 ¥dsy Jong
2R 2d o] B9l AT
5 ARl A} B,

3 BAASE Tl 2lo] T FBEE 99
Avsdel g8 AY W, 724 n

B77ht o] eEan

E Aol Aoty nAYRE 2R LY

o BAARSHo] ArdsHon Hvtet

t A%elt BAAS 208 Edehe B

02 FE8M, AFol g Aeole BA

259

4)




E AT dydTzAY o o8t of
o7 Aoz AAAE Asystn Y
srledTad Al

]

(1]

(2]

A, Schwab, H, Bellm, D, Sautter; “Peak-error
correction for front-chopped impulse
voltage”, 3rd International Symposium on
High Voltage Engineering, Milan 28~31
August 1979, Paper 42, 13.

Klersztyn, S. ; "Numerical correction of h
v, impulse deformed by the measuring sy-
ytem", IEEE Trans, on Power Apparatus and
Systems, VOL, PAS-99, pp, 1984~1991, 1980.

(3) Jiang, Guo-Xiong and Huang, De-Xiang:

(4]

(5)

(6)

T. IEEME, VOL. 6, NO. 3 1993

The compensation of the measuring error
of impulse resistive voltage divider on
its voltage side”, 4th International
Symposium on High Voltage Engineering,
Athens, Greece, 5~9 September 1983, Pa-
per 65.03.

Nikolopoulos, PN, Topalis, F. ; "Complete
numerical correction of errors of high
impulse voltages”, 4th International
Symposium on High Voltage Engineering,
Athens, Greece, 5~9 September 1983,
Paper 65, 09.

Nikolopoulos, P N., Topalis,F. ;. "Error
free registration of high impulse vol-
tages”, 4th International Symposium on
High Voltage Engineering, Braunschweig,
24~28 August 1987, Paper 71. 03,

S Alg ; BASICo) )3t F=x&)H

260

L
E 1954 6 29¢ 4. 1980 <13
EEEEETEE T
EEREEELEIETIESY
| 1988-80 SAUT ANTE
"Fa AQATY 19919-HA)
8 staol4. AR At F
235 F BAATERFA 7|3
9 wHEy 28 2 AR

2 2 5ot

3

A

1962 29 944, 1985 3t

T Areed 249 19908 ¥

ety A713%d 298D, 8
A B gty Ar1getd AL

23]

1955'9 84 2694, 1979 <Ql3dy
o AAFoa E9 19809 A=
Agdst @o)TED walay 2
QE. B AAReta 442
shah A QAL

A5

19539 99 3048, 1980 <l
T Ar)Fes £¢ 19859 P
Z4 (4. 19859-88d PIEZ -
1988\~ # 4 HEE Co. 2.




