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Fig. 1 Sensor diagram of air-core coil
current transformer
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Fig. 2 Structure diagram of air-core coil
current transformer
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Fig. 3 Equivalent circuit of air-core
coil current transformer
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Fig.4 Amplitude-frequency characteristic curve
of air-core coil current transformer
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Fig. 5 Experiment diagram of air-core
coil current transformer
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Table 1 Amplitude-frequency characteristic
for the protective circuit
Bi#E f/Haz RELK K BAHE 8/(%)
16.5 1325 0.75
50.1 1335 0. 00
150.1 1 338 —0.22
300. 2 1 340 —0.37
600. 0 1 342 —0.57

1001.8 1 345 —0.75
1501.5 1 353 —1.35
2 003.0 1367 —2.40
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Table 2 Linearity for the protective circuit
according to actual measurement

BE In/A Uo/V 3/ U8
In 400. 0 0.150 1 0.00
2In 906. 0 0.3398 —0.12
4ly 1622.0 0.6750 0.16
61N 2430.0 0.910 9 0.07
8In 3200.0 1.213 6 —0.68
10In 4032.0 1.504 6 0.56
12In 4932.0 1.8380 0. 69
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Table 3 Linearity for the protective circuit
according to analogue method

BE Ux/V Uo/V 3/ OB
In 0.300 0 0.150 0 0.00
61N 1.8358 0.905 6 0. 85
12In 3.862 7 1.922 0 0.50
16In 4.840 7 2.408 4 0.50
18I 5.664 0 2.808 6 0. 80
22In 6.779 0 3.3728 0. 50

PWEEEERBEH . 5YHBREHRER, R
ASRBEHFEFEOCRBUBNBERN %Iy 2
1205034, F1 0. 01K E MRS Z B
B, 5 R poil B WA, S E S
FEA R BEHU B FE 39 35R A 0. 05 % B B v 2 U
R FE, RSG5 5EAM H Z R AR
Fo.05%mBEMMTNE., WREBERES5, &
BBIEMZE 4 B, K In=400 A,

F4 NEARGHEEENAMCE
Table 4 Linearity and phase error for
the measurement circuit

BE In/A Ux/V 8/(A) A9/ (%)
120%In 481. 45 4.817 9 0.05 4.8
100% In 400. 20 4.002 9 0. 00 4.2
20% In 80.18 0.8007 —0.15 3.6
5%In 19. 92 0.199 3 0.05 —0.6
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Table 5 Temperature stability for the transformer

B/ C 8/ (%) BE/C 8/ ()
—40 0.0 800 80 20 0
—30 0.0 533 87 30 —0.0 080 10
—20 0.0 600 60 40 —0.0 146 80
—10 0.0 266 93 50 —0.0 347 00
0 0.0 533 87 60 —0.0 760 80
10 0.0 200 20
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(E#% 55 " continued from page 55)
A STUDY ON THE AIR-CORE COIL CURRENT TRANSFORMER FOR PROTECTIVE RELAY

Xu Yan, Zhu Minjun, Guo Xiaohua, Zhang Qing, Ye Miaoyuan
(Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: The new type of electronic transformers will play more and more important roles in power system automation and
digitalization. The paper presents the principle of the air—-core coil current transformer and points out the differences between
the electronic transformers and the traditional ones. Amplitude-frequency characteristic has been analyzed according to the
requirements of protective relay, thus a sample prototype is further developed. Moreover, the result of the tests shows that,
for protective relays, the error is less than 1% under the scope of the frequency 2 kHz and twenty times rated current as
much, and measurement accuracy can reach class 0. 2. Theoretical analyses and test results verify that the air—coil current
transformer can completely satisfy the requirements of power system for its good linearity, broad band, non—saturation and

economical bulk and especially be used for computer protective relays and electronic measurement equipments.

Key words: air-core coil; current transformer; protection; measurement
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