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Fig.1 Schematic diagram of system composition

R 72 7 55 F R JR 0 o FE, M AR SR B
TR AR RIS £R ] 7= A SNy F sl 3 i L sh Ak
ANFR T SRR EL A /N, TR BB G AL B B
% THCA L 6 R0 I8 L B R R I 28 WA BT RS
BN EAES U, U, RS TR S Rl
WM AT o LI H AT 1 FH o R AP T T
e i O B e A — [ KR/ BRI U,
T2 AT AE - 40~120 °C A I V8 B Y 1 AR 22 /8
F0.05%, Uy 5 Uy G H G Uy + Uy fEN
LED & CHIRS R . 51 AR & B IR U, A 2 ME
F - Off LED TAEFEH LR X @QFH U, 1
TR R IAE S U\ 72 A% i TE A AL
HEAS 5, HARE R U, 8K, X U 3 IR o RS
B LG BT ST LED A fE 37 B 9K 5l
K6, LED B &I E S5 MG U+ Uy 1 BERS
KNBRLERFR . M55 N—IRIZARA 08 AL
T A 2 AN, i R A RN O LR L 42
S L B B BT R e R B RS 5 Ul + U, 2RI 215
S Ab H R ST A B B A B UL MRS I A R U
TS R G0 AR B0, U AT L 1 e A S
Ul 30 JFBE 2 L S0 1 LS O

2 REEMEFESN

FEADE R XCECT BRI h 2[RRI ) [
R AR a1 3[Rl e, X T2 TRk e g ¢



28

B S 2 A Fh 2 TS PSS ST ®

FEE R FE ) SAR LA R AR SO
5 LA i 3 T AR AR A T M0
2.1 EREMRET

F, ' 7 e PR T A, B — R 78 0K B A B R 1A
LED, {H Jit B3 3y i i i LED () 8 5 ' i 2 5 i 1k
B R IE e B R 2 R 12 e B B — Fh S B
. EH,R=R,=100 kQ;R,=100 Q. X% e p& i
T LIS AT TE L SR A R LED B 45 2R 1) iy
23 IR BIR AT 1) PR 3R

+12V

ADA4627 -1
e e R
R, Y SFH757V

‘R_Zl Jﬁ
3

B2 mtiEmER

Fig.2 Electro-optic conversion circuit
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Fig.3 Equivalent circuit model of LED
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Fig.4 Bode plot of electro-optic conversion unit
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Fig.5 Fiber size and light propagation mechanism
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Fig.6 Amplitude-frequency characteristics of optical

fibers without considering connectors
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Fig.7 Phase-frequency characteristics of optical fiber
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Fig.8 Photoelectric conversion circuit
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Fig.9 Equivalent circuit of photodiode
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Fig.10 Equivalent load of photodiode
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Fig.11 Bypassing of parasitic capacitance on
feedback resistor
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Fig.13 Bode plot of photoelectric conversion unit
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Fig.19 Response waveforms of square wave signal
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Table 1 Measured data and error

B/ Ha BRI/ mV WR{EIR2E /% HAGL/(°) FAGLERZE/(°)

50 384 +0.27 -0.18 +0.14
250 384 +0.27 -0.25 +0.17
650 384 +0.27 -0.85 +0.74
1600 385 +0.54 -1.10 +0.76
2000 382 +0.24 -1.21 +0.77

10° 378 +0.75 -13.87 +2.27

2x10° 361 +1.85 —28.44 +6.24
5%x10° 274 +3.28 -54.47 +8.77
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Analysis of frequency characteristics of analog photoelectric current transformer
ZHANG Peng',WANG Wei',XU Bingyin',JIA Mingna®,ZHANG Shengpeng',
SUN Zhongyu', WANG Pengwei'

(1. College of Electrical and Electronic Engineering,Shandong University of Technology,Zibo 255049, China;
2. Shandong Kehui Power Automation Co.,Ltd.,Zibo 255087, China)

Abstract: Based on the composition and implementation principle of the analog photoelectric current trans-
former, the influence of key device parameters on transmission bandwidth of analog photoelectric current
transformer is studied, and the components of the system are respectively modeled, by which the transfer
function of the system optical path are obtained,and its amplitude-frequency and phase-frequency characte-
ristics are analyzed. The simulative results of steady state and transient signal transmission and the mea-
sured results verify the correctness of the modeling. Experiments show that the cut-off frequency band of
the analog photoelectric current transformer can reach 500 kHz. Even for high frequency signal of 1 MHz,it
has a rising response time of less than 1 ws. The transformer’s good transfer characteristics to steady state
and transient signals make it have broad application prospects in the field of electrical measurement.

Key words: electric current transformer; analog photoelectric current transformer; frequency characteristics;

wide frequency band;traveling wave measurement
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