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Abstract: The transfer function model of ECVT(electronic capacitive voltage transformer) is deduced and established.
Both the frequency characteristic and the normal frequency domain of ECVT are analyzed; meanwhile, the
measurement performance of ECVT for various transient and steady-state disturbance signals is studied in details.
Research results show that, within the normal measuring frequency domain, variety of transient disturbance signals
as well as harmonic signal required in national standard could be measured accurately by ECVT, and ECVT has
excellent restoration capacity for primary signal.
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Fig. 1 Structural schematic diagram of ECVT
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Fig. 2 Equivalent circuit of capacitive voltage divider
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Fig. 3 Structural schematic diagram of active feedback

analog integrator
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Fig. 4 Equivalent circuit of primary voltage sensor

B s=jw, *E%E%*ﬁj\ﬁé%%ﬂ’ﬂﬁj\ﬁ?,%’l s(C+Cy)<<
1 e — .
ﬁ,ﬁﬂ [P — (Cl & ), B2 R I R

G OE & *E?Eﬁﬂ?*fiﬁ’*”ﬁ?ﬁfﬂ%%‘%%%
M, 24 R, C: RC o3 B E R R
HANHEER S, I, S BeREIE 2 09 S50, [ e
GEAS Fv%ﬁﬁi?R C <<w<<R(C1 ) s, ALy
00 B R TR AT AR I B 3 DR E A T g — U e

FE B — s JE 2 1y K~ RCL
1

2 ECVT R4S
B s=jo , AR YE — UK L AR SR 119 38 (AR AL 326 pR 5K
3 (3) o] HE 15 LIRS IR AT R
Hio)——R . wC,y . @
V R]‘l’szszRl R%"’wz(cl""cz)z
ARSI Ny
A#=180°-arctan(wCR;)+90°-arcatan[wR (C,+C))|,
o)
i 1A BT AR A TR A <

w<<————HIF, Bk i TR AT AR G s

(Cl )
JEUHL 78 03 e A — UM L T, D R Y B R R

LR

_ 1
/= 2mR(C,+C))

X . ©6)
/1= 2aR.C

M2 (4)—(6) AT & ECVT [ S ek 5 H 32 92
OIS HCH G . BEHGE S W JT i S5, vl 153 B AR
SRR LI S

ML S AT E B T I 5 R 29 Ry
5~10* rad/s(Hll 0.8~1.6 kHz), # i [E A5 fh BL 2 19 1K




- 94 . 20154F 10 A Endx #5514 4100
B Ul N g SRS — 20 X:0.094 55
-1201 :< Y:-11.57
& -130¢ fis
= -l40p =
I: -150F iy
= -160" > 20 L 1 1 1 1 1 1 L L 1
1% , , , , , , , . 0 0.020.04 0.06 0.08 0.10 0.120.14 0.16 0.18 0.20
107 10" 10° 10° 10° 10° 10° 10° 10° N Fil/s
270 (@) IR MAE
I X:0.094 55
:,225 = 0.010 7:0.007 388
2 180 K> 0.005
= 133‘ 1122 0.000
10 100 10° 10 10° 10° 10° 10° 10° o 88(1)(5) VMV ¥ VYV V¥V ¥V
Jii%/(rad » s 0 0.020.040.06 0.080.100.12 0.14 0.16 0.18 0.20

B 5 ECVT SMZEHFHEE
Fig. 5 Frequency characteristics of ECVT
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Fig. 6 Measurement analysis diagram of 3rd harmonic
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Fig. 7 Measurement analysis diagram of 19th harmonic
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Fig. 8 Measurement analysis diagram of 40th harmonic
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Fig. 9 Measurement analysis diagram of voltage sag
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Fig. 10 Measurement analysis diagram of transient pulse
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Fig. 11 Measurement analysis diagram of

transient oscillation
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Fig. 12 Measurement analysis diagram of actual harmonic
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