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Experiment and analysis on electromagnetic current
transformer harmonic ratio error
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Abstract: The harmonic transfer characteristics of electromagnetic current transformer is complex, and the transfer error varies and is
hard to estimate. This article designs the experiment of hysteresis loop of ferromagnetic material, and analyzes the influence of the
hysteresis loop shape on the transfer error of current transformer. Aiming at the difficulty of high accurate detection of harmonic error, a
high-precision detection system of current transformer harmonic error was developed. With the experiment, the influence of frequency,
load, fundamental current, harmonic phase and DC component on the harmonic transfer error of current transformer is analyzed.
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Fig.1 CT current transfer principle
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Fig.2  CT magnetic hysteresis observation experiment

M RGELL N, I HL T AR 22 R B S B T
2 IRGEA N, (LI R ER O G FRR £, o
uy

i = g (1)

i, TERRC H S BEE o, AR P 1 N, D B, 2 41
N, P LA «

_y do
=Ny, (2)

Uy

AL X 42 BH-0. 66 % Hs i Ui B &% , 2RO b
B REW R, S8 £ 1 Fros. B BCT R B A
DXO03024T 1 225347k N2790A SRARAF HLBHHL s w, , L
JEHRE N2843 A SRALEN HL K w, o VA7 v s 9540 Hh Ak
PRl L RIS, SR IR IE O 3R A =X (2) , RInT 75 2
T 2B b~ o

x1 TIRIRBH
Table 1 Experiment object parameters

TIRGEA

‘ i%7414 e MERE/
ToRE A , HIBEL/ Q) i -
Nyt Ny /A %
JELRE/mm 8%/ mH
38.53.23.0.23 5: 30 0.16.0.93 18 3

2.2 HHELSHERTUNXE
TEIE 2 vy e e Y5 o 0 (R O I e
i w, A RUERAF AL, AR AN [ A5 5 T % i 1] 22 st

il 3 fos .
3 x107*
Sb w071V
1 -
.§
= 0r
S S0 T -
350 Hz
1k 300 Hz
250 Hz
200 Hz
150 Hz
Al 100 Hz
-3 1 L L 1

B3 A RUE RS AN AZ IR AR A0S i [ 2 A7 1)
Fig.3 Influence of frequency on hysteresis loop

when the RMS of u; keeps unchanged
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Fig.5 Elliptic track transfer characteristic

FER 2 B2 v R AR BOR A B A R AR

BRI B RET M AN IR 6 (a) BT 5 LA S E ki1 B
N2 YA HEBEFIN 3 YO P R T, B0 AR AR Y
i I an el 6 (b) 51&1 6 () Fram o

Tt ] 2
4107 10

BRI
<10~

&5

4

O/Wb
L oo oo
O/Wb
Lo o
O/Wb
b oo

= 0 2 0.1 0 0.1 -0.1 0 0.1
\L i/A i /A i /A
0 0 0
20.01 20.01 20.01
0.02 0.02 0.02
=) 0 2 -01 0 0.1 -0.1 0 0.1
i /A i /A i /A

(a) HUANAL
(a) Saturation
fundamental

(b) FE+2IK
(b) Fundamental
superposition
2nd harmonic

() FEH+3 1K
(c) Fundamental
superposition
3rd harmonic

Bl 6 SI% A B R i 1] 2 Bl 1 A ek

Fig. 6 Diverse hysteresis loop track transfer characteristics

XA OL S AE CT AR 3R - BR O A
SRR CT LR REMNN R Z —, RS OA
PRI, FESE 51 e B Nt T RERG R AR 1R 22
2.4 i ELXFRIEITE AT RS R0

TER 2wl e IR i, S i SV RFEAE,
FLR 0 0.3 5.7 VAR LR 23T R (el 2k

Bl e 7 iR o
3 x10-
2_
I._
g 0 A T
;S emwooseccaccgassd
7v(
_]._ 5\//
3V
2 ov
-3 L 1 L . ,
-3 =2 -1 0 1 5

i /A

K7 E AR X A B2k 5

Fig.7 Influence of DC component on hysteresis loop
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Fig.9 CT harmonic error detection system
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Fig. 12 Influence of load on harmonic ratio errors
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