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Research on open structure Rogowski coil performance and error compensation method
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Abstract: Aiming at the electrical performance test requirements of high-power pulsed electric en-
ergy, and on the basis of analyzing the influence of Rogowski coil opening and closing methods on
accuracy., this paper designs a new opening and closing Rogowski coil structure. Based on the a-
nalysis of the number of turns of the Rogowski coil, the uniformity of the thickness of the skele-
ton, the eccentricity of the conductor position and the influence of the external magnetic field, the
paper studies the formation mechanism for the measurement error of the Rogowski coil, with the
complementary open-close Rogowski coil structure and the primary wire support used to compen-
sate for the errors caused by air gap magnetic leakage and conductor position changes. The test
results show that the measurement error is 0. 24 % when the current is in the range of 1~20 A;
because the Rogowski coil has no magnetic saturation characteristics, it can be extrapolated to
high current test requirements, so it provides a basis for accurate measurement of high-precision

high-power pulse power performance indicators.
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Fig. 1 Magnetic flux leakage simulation of
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open structure Rogowski coil
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Fig. 2 Schematic diagram of primary conductor

position eccentricity
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Fig. 7 Magnetic field distribution diagram

of closed loop Rogowski coil

H Field[A/m]
1.0277E+002
. 9.5923E+001
8.9312E+001
8.2811E+001

7.5910E+001
6.8309E+001

6.1708E+001
5.4557E+001
4.8307E+001

4.1146E+001
3.4325E+001
2.7474E+001

2.0403E+001 s
1.3702E+001 T
6.9009E+000

9.0705E-002

0 20 40(mm)

(a) TFERF [ IE [

H Field[A/m]
1.0277E+002
- 9.5923E+001|
8.9312E+001| ™
8.2711E+001
7.5910E+001
6.8309E+001

6.1708E+001
5.4557E+001
4.8307E+001
4.1146E+001

3.4325E+001
2.7474E+001

2.0403E+001
1.3702E+001
6.9809E+000

9.0705E-002

0 20 40(mm)

(b) TFE NS Rkl S )

K8 JFER P IRLE EAMNY ANASYS 1/ K
Fig. 8 ANASYS simulation of the complementary
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Fig. 9 Internal magnetic field distribution diagram

after Rogowski coil complementation
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Tab.1 Error analysis of complementary Rogowski coil

— ME BEAFFERX A3 W
v PIRLRE/ DIR&E/ ®x/ FPR& RE/
mV mV % B/ mVv %
1 62.9 59.7 5.09 53.4  15.10
2 63. 4 60. 4 4.73 54.1  14.70
4 65.5 62.3 4.88 56.5  13.70
6 66. 2 63.1 4.68 57.5  13.16
8 67.1 64.8 3.43 58.4  13.00
10 68. 4 66.5 2.78 61.5  10.10
12 71.2 69.7 2.11 65.9 9.41
14 74.2 73.8 0. 54 67.0 9.70
16 77.6 76.7 1.16 70. 2 9.54
18 80. 1 79.4 0. 87 72.8 9.11
20 83.2 83.0 0. 24 76.3 8.29
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