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Abstract An electronic current transformer was developed to overcome the limitations of current
transformers and to systematize the power system. In particular, an electronic current transformer with
precision within 1[%] was developed for precise measurements because the error range of the current
iron-free core residual sensor is more than 5[%] and to verify the coil insulation design performance
through shielding, internal pressure, and partial discharge tests. In addition, the design of integrator
circuits and filter circuits to remove harmonics and DC offsets and the linearity, phase errors, and
low-current measurable range of current measurements were verified experimentally. The development
of a high-precision current is intended to lay the foundation for application to power facilities (e.g.,
distribution boards), such as stabilizing the power system by accurately measuring the accident current
and power. As a result of the development, the size could be reduced significantly compared to the existing
current transformer. Moreover, the iron core structure could solve the saturation problem, and the

current measurement accuracy, which is the basis for measuring the amount of power, was improved.
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Fig. 1. Design Procedure for Rogowski coil
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Fig. 2. Unshielded Rogowski coil samples used in the test

Fig. 3. Shielded Rogowski coil samples used in the test



Table 1. Rogowski Coil Specifications

Samples #1 #2 #3
Coil Diameter 0.14 0.14 0.18
Turn 2500 3000 2500
Winding Width 0.23 0.19 0.239
number of winding
1 1 1
floors

£ g7EY &3
W79 QAR ARTE ARRSIgITH

[EC 60044-8°l41= HAAFAIAN FU9 &S
0.15VE st Jlom HAZFHFTR 5%HAFolA
o] EYg2 Tm/VAES s
A4 AES 37 fls ol
59 E4S vl BAol] flof -4 ZpohA] gk
IA7] 399 &9 4S5 &4 2} Fig. 49 Zo
Efdtt ol x5 AlRbEolH yE2 Ft] 20[mV]
2AYE YERRSITH

£ hu

Coil Output [mV]
division : 20[mV]

LK
1 ’ [ 1 [ |
Time[msec]

Fig. 4. Output signal from Rogowski coil without shield
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Fig. 5. Output signal from Rogowski coil with shield
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Table 2. Measurement results at 10A.

Measurements(mV)
sample
Ist 2nd 3rd k(%)
#1 17.0 12.17 15.58 32.38
#2 17.28 17.79 18.08 4.52
#3 16.75 13.09 14.46 24.79

Table 3. Measurement results at 200A

Measurements(mV)
sample
1st 2nd 3rd k(%)
#1 52.33 51.22 51.10 2.15
#2 59.98 61.73 61.13 2.87
#3 53.74 57.52 59.37 9.90
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Table 4. Measurement results at 500A

Measurements(mV)
sample
1st 2nd 3rd k(%)
#1 117.39 115.95 114.38 2.60
#2 138.44 136.7 135.19 2.38
#3 118.29 121.98 117.81 3.49
Table 5. Measurement results at 1000A
Measurements(mV)
sample
1st 2nd 3rd k(%)
#1 221.9 221.86 220.47 0.65
#2 261.29 265.52 261.26 0.01
#3 228.01 230.82 2279 0.05
Table 6. Measurement results at 2000A
Measurements(mV)
sample
1st 2nd 3rd k(%)
#1 437.45 431.76 442.68 2.50
#2 514.95 526.59 509.47 1.06
#3 451.82 446.31 446.29 1.23
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Fig. 6. Linearity of Rogowski Coil
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Table 7. Test report of sample 1

Error rate(%)
Test No
100A 400A 600A 800A
1 -0.38 -0.45 -0.42 -0.40
2 -0.28 -0.28 -0.27 -0.22
3 -0.38 -0.39 -0.36 -0.31
4 +0.14 +0.12 +0.15 +0.19
Table 8. Test report of sample 2
Error rate(%)
Test No
100A 400A 600A 800A
1 +0.02 +0.05 +0.09 +0.14
2 -0.38 -0.44 -0.43 -0.39
3 +0.02 +0.05 +0.12 +0.13
4 -0.38 -0.41 -0.40 -0.38
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