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Extension of Absolute Evaluation Technique for Ratio Error and Phase

Displacement of Core Type Current Transformers :

Ip = 5 kA ~ 40 kA

& WA BT R
(Yoon-Hyoung Kim * Sang-Gil Han « Jae-Kap Jung - Sang-Ok Han)

Abstract - We have extended an absolute evaluation method to obtain the ratio error and phase displacement of a
current transformer (CT) up to primary current of 40,000 A by measuring four parameters of equivalent circuit in CT.
The method was applied to CTs under test with the current ratios in the range of 5000 A / 5 A — 40,000 A / 5 A.
The ratio error and phase displacement of the CTs under test obtained in this study are consistent with those measured
at the national institutes in Canada and Germany using the same CTs under test within an expanded uncertainty (k =

2) in the overall current ratios.
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Table 1 The specification of CT under test

ARHEA7] 13 AF [Alf2a A& [Al] Ad= 3 4
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40000
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LAEE H54 AFUAA7Y BHR)eE ALEed] v Table 2 The excitation admittance, secondary winding resistance
28 YA e xE 29t 18 2 (@)Y bE =4 Ax and calculated errors for primary current 5 kA ~ 20
o) 3 )2 HAFH 5 kA /5 AFIA 23 AFE 025 A, KA in CT
05 A 1 A 25A 5AZ FRF1 EFX/IEF(R)Y W 5 PEE
N ; o T. SR A F 12;} eiRel=rE s (S) ;4»3;1}& A& Ja;]g o
Shel WE ¥ A (a) 2 AR (b)Y = ZAdo|t} o A/ A Tr CAA b
~f -6
W u)ostel iAo Autztel We ALY 7))} 7t (%) |G, (x10%) B (x10%| R, (Q)| ay(%) B,lcrad)
7zt —q 7 B o Bt 9 wow wE4 AFUAY 5 852 1777 1.02 | -0.0009  0.0049
9 5 kA ~ 20 KA, 20 KA ~ 40 kA2l A& Hol s 10 10.30 42.59 1.02 -0.0010  0.0043
24% ¢ 3 B & 72 % 2 39 A 8A dd Yy 5000 /5 | 20 11.50 36.38 102 | -0.0012 00037
. 50 14.30 25.66 102 | -0.0015  0.0026
' 100 | 1590 27.10 1.02 | -0.0016  0.0028
5 1.89 12.15 228 | -0.0004 00028
T ' 10 2.54 1191 228 | -0.0006  0.0027
00081 gy . T . 10000 /5| 20 2.84 973 228 | -0.0006  0.0022
) 50 350 6.06 2.28 | -0.0008  0.0014
£ -0.0104 - ® 100 | 39 2.63 228 | -0.0009 00006
5 . 5 027 5.73 374 | -0.0001  0.0021
oo e
& - . A _
H 0.012 4 ISSKABA — 10 1.22 479 374 0.0005  0.0018
3 o i : 15000 / 5 | 20 1.33 435 374 | -0.0005 0.0016
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00144 T 22’ N oé ! . 1 o 50 1.55 434 374 | -00006  0.0016
025 o 6 100 1.84 346 374 | -0.0007  0.0013
-0.016 Aoy " e e 5 061 3.33 541 | -0.0003  0.0019
00 05 10 15 20 25 30 35
) 10 0.66 2.88 541 | -0.0004  0.0016
Resistance [13]
20000 / 5| 20 0.87 242 541 | -0.0005  0.0014
(a) 50 0.82 1.18 541 | -0.0005  0.0007
— - 100 1.02 1.77 541 | ~0.0006  0.0010
-
oosod LWE 55““5,,~ . -
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@ X ~ MRUMI|9 X E
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P4 g 1 3 ks -t A
§ - and calculated errors for primary current of 20 A ~ 40
g o‘oso-"‘ e g kA in CT.
0,026 Aoy - 2 = 27} S
00 05 10 15 20 256 30 35 age | 21 [ drdesda ©) B agunne on
Resistance (<2} AR 0h) | 6x109 BLx10Y | By () | ay(®6)  Bylerad)
28 2 HME 5 KA A'Eiffi:)li Exaoerel 5 291 11.18 470 | -00015  0.0059
EFENE o H3
5 - e e ‘_ 2}0” 10 413 929 470 | -0.0022  0.0049
ME HRHYIIS @) vI2A L DY £ 20000 / 5| 20 486 6.29 470 | -0.0026  0.0033
- in) ) ’ ’ ) :
_ 22 _ 50 5.86 379 470 | -00031  0.0020
Fig. 2 (a) Ratio errors and (b) phase displacement of a CT 100 196 791 470 | 00007 00042
measured using different standard resistors in current 5 L62 5.20 203 00014 0.0050
ratios of 5 kA /5 A. 10 22 487 803 | -00020  0.0042
i 30000 / 5| 20 2.17 3.46 803 | -0.0019  0.0030
A5 AFAAZE A A WA 23 AWAY 50 | 169 181 | 803 | 00015 00016
B2 S48 1 e X 29 % 39 bl WA I A3t 100 | 058 147 803 | -0.0005 00013
ATk 5 235 3.00 122 | -0.0030 00038
oAl ete 2 % 2¢F ¥ 39 wiX|Y d& G, B, RY R 10 1.83 3.79 122 | -00023 00048
adz A (1), (2)F o]&sd A IE2AH AFHA7 Y 40000 / 5| 20 1.28 4.19 122 | -0.0016  0.0054
4 FRHR =0, X,=0)4 vz L Jaexte] Hogyg 50 2.25 1.01 122 | -0.0029  0.0013
7} A grolt}, 90 0.88 0.36 122 | -0.0011  0.0005
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