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Experimental research on dynamic characteristics of fiber optical current transformer

WANG Xia-xiao', WANG Ye', WANG Xi-chen', WANG Ai-min”, PENG Zhi-giang®
(1. State Key Laboratory on Inertial Science and Technology, Beihang University, Beijing 100191, China; 2. Hong Feng Control
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Abstract: Fiber optic current transducer (FOCT) overcomes the weakness of electromagnetic current transducer in transient current
response and meets the demands of accurate current measurement of modern power system in real-time. Experimental research on
FOCT’s dynamic character is done to ensure the system dynamic characteristics meet the practical requirements. A dynamic model is
established based on the working principle of FOCT, and its transfer function is also deduced, so that the dynamic characteristics of
FOCT can be evaluated. Furthermore, the relationship between several important parameters in the dynamic model and the
closed-loop bandwidth is analyzed; the experiment result shows that system bandwidth is inversely proportional to the length of delay
fiber optic cable and proportional to the gain of forward channel. And the bandwidth is proportional to important parameters of the
gain of forward channel, such as gain adjustment coefficient, interference intensity, and sampling numbers. In order to guarantee the
dynamic performance in the FOCT’s designing and using, theoretical basis and reference are provided in the choice of length of delay
fiber optic cable and the parameters of the gain in forward channel.
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Fig. 1 Schematic of FOCT
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Fig. 2 Simplified dynamic model of FOCT
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Fig. 3 Testing curves of frequency response for FOCT
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Fig. 4 Simulation curves of magnitude-frequency characteristic
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1 {LEdi/dB

10° 10° 10*
Frequency/Hz
B 5 Jeire it Bt snr It ih 4 &
Fig. 5 Testing curves of magnitude-frequency characteristic
for FOCT

S 5 H T 2T HL TR B BRI A 24
147 KHz, SEhABOHE NGS5, WiF T3
B AHR 0 ERTE
3.2 THESERESELMMHHRITE

W E AR S8 AR (5) FH, ST e
L PR 9 5 BT B G G RE LE, 5P
W7 R LG, TRTIIE RS G 5.
HAIREE . e, TN, A/D HEH5
KRR S, PR ¢ Y vk TRER G
YK
3.2, 1 Fblit i T ok 5 R i

ot ke, =2 R

c
FHKSE, IR BITH R, eI ik
PRI o W AT R R L RS PR T ) O A 2
G=1.92x2", RUkINIEHEEE H=2nx2"", Hi#
FARZE, n=1.5, ¢=3x10* m/s . {RUFGLF T
JRAR R IR, A B R T, AR
FEIRSEHA S CRIASRIP D i 62 el ek
WA TE, BIA L. E TR, YL
BRI A R S A R b, SR EE RS
BB — 2.

FEGLT L BRAR eV, ] UM SEIR Y 40K
R AEE S8 . F RGREREI A SEIR Y620
MR, MR L RAE M TERE.

3.2.2 Bkt 58 S A e MY 28 kB

g WE 5 A1 16) 3 38 14 25 6F FOCT A 34415 5 1) 5%
Wi, 5850 AR A 25 PR 0T R A SR s BRI T
I, VPRI G LT PE IR AR v SRS LS
AN TR I ) AT 2 2 5 PR IR 98 1R &R



S12- CE R R R EEL

Wi
e

— WAk

iy i /kHz

2 3 4 5 6 7
211 30 /ms
El6 w3 S5iTtHIEMX RStk

Fig. 6 Relation curve between bandwidth and control cycle
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Fig. 7 Relation curve between gain adjustment coefficient and
bandwidth
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Fig. 8 Relation curve between interference intensity and
bandwidth
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Fig. 9 Relation curve between sampling number and bandwidth
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Fig. 10 Measured bandwidth versus gain of forward channel
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