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Establishment of Evaluation System for 40,000 A Rogowski Coil
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Abstract - Evaluation system for calibrating Rogowski coil(RC) up to primary current of 40,000 A have been
established. The system consists of 40,000 A AC high current source, current transformer(CT) comparator, standard CT,
RC under test, voltage to current convertor(VCC), buffer and CT burden. An AC high current is applied to the primary
windings of both the standard CT and the RC under test, and then the CT comparator measures the ratio error and the
phase displacement by comparing the secondary current of the standard CT with output current of VCC. For testing of
RC, we have evaluated two RCs under test of primary current ranges of 0 A ~ 2,000 A and 0 A ~ 40,000 A with the
accuracy class of 1 %. The extended uncertainty is 0.02 % ~ 0.23 % for ratio error and 0.29 min ~ 1.93 min for phase

displacement in the primary current ranges of 10 ~ 40,000 A.
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Rogowski Coil, Current Transformer, Voltage to Current Convertor, CT Test System, Current Comparator
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Table 1 Evaluated result for ratio error of Rogowski coil AAakzt @ Apelt) # 29 viXE d2 2] (2)F o] &3t A&
versus primary current 227 399 Az 229 HF gyl Ao
WH7 |AY-HF EF E 2014 mulel Zo] 1z AF 200 A, 2 kA °]3}9
AZAH L [2R AR M e e | wsle | we W e WEY 2ury) mdY A4 o W
/R A (%) | FA& | mex | wed 7 A3 14 AF 200 A °l3he A$E 10552 min ~
% 0 Joue 0| ay (% 11440 min o1, 13 A% 2 kA 0|38 Z$E 13611 min
5 [-01273 0.0600 | 0.0000 | -0 ~ 15099 min oltk. 13 AF7L 60 kA oldte] &L WAES
10 -0.1331 | 0.0000 | 0.0000 2 maxy 2nay] 299 947 o3 Hrt AFRE 13}
20 A1 20| ~01270) 00100 1 0.0000 AF 20 kA ol5te] Z$= 0958 min ~ 2013 min ©| I, 13
Chauvin 150% :gggg :88(1);18 8:8888 ; HF 40 KA ©|39] F$E 0808 min ~ 2035 min o]tk
Arnoux 5 12001771 0.0600 | 0.0000 | T 2327 3 U3 942 ~9J} Bt A AzAA
JA100 10 1-01743 | 0.0000 | 0.0000 | AT PFE 447 o2 AEE7) 3438 min © WS H
2kA | 20 [-01733| 0.0100 | 0.0000 | < neshd, AEALY AIGE HESGT ASE & AT
50 -0.1798 | -0.0040 | 0.0000 |
100 | -0.1850 | -0.0130 | 0.0000 | 5. 22z =Y ool &M HS
5 0.8520 | 0.0600 | -0.0023 |
10 | 06295 | 0.0000 | -0.0011 | 2 AT HYE 2uA7] mde o3 Frt A
20 kA 20 0.5253 | 0.0100 | -0.0006 | e SEAL AZFHY) 39 Buad] 29 23 Hrl
20 1 0.4607°) 000401 0.0000 | g 24 2REE BASAT ® 3¢ 2n27] 29 3
PEM 100 | 0.4387 | -0.0130 | 0.0002 | | o) ulos D oA oY BT RAHe @ d 13
VI8 o | osees | oo | coomt AF7L 2 kA, 23 AF7L 1A U 9e] BHE FRE|T
40KA | 20 | 03689 | 00050 | -0.0021 | ) .
50 | 02513 | -0.0060 | -0.0034 | E 3 2A27] 2 @otel HI2R A AP 244
100 | 0.0817 | -0.0120 ' gt 2AM9| of Ipfis = 20 kA1 A, Is = 100 %
Table 3 Example of uncertainty analysis of rogowski coil
E 2 1% ME Holo] WE ZDA I Atz evaluation for ratio error and phase displacement,
QX H7t 23} Ip/ls = 20 kA/1 A at 100 % of Is
Table 2 Evaluated result for phase displacement of Rogowski 28E go B 9 2} B 9_*0:4
coil versus primary current - - 0 | (min)
Aw7l | dean| we - R ZAe oF AR XF BEE u, 00708 | 0152
A ZAL | 22} AF|Harie | wasle | wgvle - WHY wmY 52 BHER 7], ug 0.0020 | 0.064
13 AR 2xg a7 oAl el - e m
AR R (%) | 8% - EF WRVY EFE BEE ug, 0.0050 | 0.200
B, (min)|B,,, (min)| By (min - 14 mYe] wAd e EE BEE uy, 0.0675 | 0.043

5 19.022 | 8500 | 0.000
10 19356 | 8275 | 0.000
200 A 20 19540 | 8100 | 0.000

- 2aay) 2d3 GAF LA AG7Iskel Aol 00159 | 0.043

FA RE BEL, u, 0.0993 0.266
Chauvin 50 | 19411 | 8070 | 0.000 FEARE, 1, 31600 | 2010
Arnou 100 | 19311 | 8045 | 0.000 w3, k 2000 | 2.000
AL 5 | 22111 | 8500 | 0.000 44 5z 295, U=ku, 0.1985 | 0532
10| 22000 | 8275 | 0.000
w3 2o v o
100 | 23144 | 8045 | 0.000 EFEPT9l BY BB/ §4 BEF BEEEd 7A@
5 9.412 2500 0.047 AY EFEZSEE vHEZA0 9% Aolx, BY T+ &%
10 9692 | 8275 | 0.073 EE Azde BE8E 999 oF Foln
20kA | 20 | 9873 | 8100 | 0071 227 2Q #rAY 28E god ¥F BE¥Ezn
50 | 9988 | 8070 | 0.050 B 2usy 29 Brte A4 EFRESE(wE 479 %
FEM 100 | 998 | 8045 | 0078 = 28T aclo] A ABBAS o] ELH0| T, A
/ONTAE ° | 1| 8200 ) 0315 F7b1omz 4 @) 2ol 4 2dd ¥E EIEY A
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10 7187 | 8275 | 0.280
40 kA 20 9630 | 8100 | 0.237
50 9943 | 8070 | 0.162
100 7835 | 8045 | 0.174
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Table 5 Uncertainty budget of Rogowski coil evaluation for
phase displacement
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Table 4 Uncertainty budget of Rogowski coil evaluation for
ratio error
9z EHE SR UK EFE 2ET ) @y | sr | s
e ©%) FET P S e
S k
Pl uy  up up up up [BE U Uy g=U
510.0103 0.0020 0.0010 0.0641 0.0650 |46173433| 2.000 | 0.1299
10 0.0103 0.0020 0.0010 0.0105 | 7491669 | 2.000 | 0.0211
220 20| 0.0145 00020 0.0010 0.069% 0.0710 |12854941] 2.000 | 0.1421
A 50100127 0.0020 0.0010 0.0752 0.0763 | 23463144 2.000 | 0.1326
100} 0.0122  0.0020 0.0010 0.0828 0.0375 | 0.0917 |331284%6| 2.000 | 0.1835
5 [0.0173 0.0020 0.00106 0.0597 0.0622 |5554822| 2.000 | 0.1244
10 0.0185 0.0020 0.0010 0.0186 |1272695| 2.000 | 0.0373
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fi 20 (0.0709 0.0020 0.0050 0.0673 0.0173 | 0.0994 | 31476 | 2.000 | 0.1988
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100.0351 0.0020 0.0100 0.059% 0.0695 | 366254 | 2.000 | 0.1390
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10 0063 0.123 0.050 0.147 | 7545 | 2.000 | 0.294
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