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Test of Output Waveform Quality of Hollow Coil Current Transformer Under Small Current
HOU Shan', ZHAO Zhishan®
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2. Langfang Power Supply Company, Langfang 065000, Hebei, China)

Abstract: In order to provide the basis for the design and improvement of the manufacturer's products, the
output waveform quality of the transformer under small current was tested. The structure and working principle of
the hollow coil were introduced, and the output waveform of the transformer was collected. A 220 kV GIS
transformer was used as the experimental instrument to test the output waveform accuracy, transient saturation and
stability of the transformer under small current. It is found that the output of the hollow coil sensor head is greatly
affected by the interference under small current, while the output signals of the integral amplification unit and the
phase compensation unit are not interfered to a large extent; under small current, the partial transient saturation of
the current transformer will occur to some extent, but it will not be maintained for a long time; under small current,
it is easy to be interfered by the external environment, resulting in a large difference of the output voltage at different
times, the output waveform of transformer is unstable.
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Fig.1  Structure of the hollow coil

AR DL P BRI AFAE AN R 1 T

E14J4/\ #E’J¥E%’%@Jﬂ%l§*ﬁ R 1 £ Pl H R
FE— 2, 3l 1 LA A2 LR R U B G EK , H 46
AR i 4 ) L v, R TR SR B T
HIEAR IR AR
1.2 TERESH

H T B A P A R R B S I O —
SRR ORGSR, FEE R 3 4 (o) H 3
AL, LA 2 AH R B R AR AR Bl IR A 2
23 T8 5 DN R A 7R b 238 R DG I Y SR
By F, X Be L Bl 07 ) — B, H2 BRI R Ik
FFABE G,y abe BRI gt — 5 0 AR A
FIIE R EF S U ),

X RN L gy B U (1) 5503 g 3 4 () (]
6 R IEAT I3 BT, 13 B B 2 2R B S — I
1ZI§IEUEI’J7EJSz Eﬂ

(1)
K 2O &Ry HPENZZ [ IR 52
R BRSO AR ] A R S 5 IV R A 0 2R B 4%
Tl AS o R A WE %
%

66

z+x-(-1
[x -2 - Dy =2 ST )

R(z)= (- 1)y
W H(z) "] 2R H

ﬂi}e(z) (3)

—UCRARBE T L 8 B B, 45 B B SR
2B R EATAE 4 RN TE 0l 220025025,
240 fBE ENHIARZ BN M, — AR FIL L ]
AN BB O, AL (o — 38 Ak T AR R i,
I REAS 1 7 5 00 2 P 1) LR A, B

8=MX[4H (z,) + 4H (z,) + 4H (z,) — 4H (z,) ]
2Mn, &
= Y IR(d) + R()+ R(d) = R(d,)]
(4)

2,2, 2, 2, KR AKX () 5RO, ERIES
25 U 2 VB ) 118 5 2 R — ISR (B3 T A8 d Ao
AR AE TSR Y H (2), H(z,), H(z), H(z,) 5
R(d,),R(d,),R(d;),R(d,),
BER, 5 RAKI N
R, =R(d,)+ R(d,) + R(d;) - R(d,) (5)

R, =R (6)

R JH T 41 s PR = 11 Rll £ S 16136 oA 114 i B, ok
A

2y, 2,
T:’ YR = ! (7)

R H R 13, SRR Eﬁzﬁj?}U VAR
o ]Zt) Ry A1) g

ey 12
i RSB , R R RS A R &R
PeRE - 1) 2k B RO S5 RN (T L B 2k Pl 5 — ik
S ] A 7 B BT 2) BN UZE B M, R Y
XA R —E W, A BE R TR RS, It
ff 6 — %K.

2 E);E(‘ G #ﬂ'} va /};}’L'ﬁ’/ 7]i7|(

228 W% 73 0 2k B EL IR e AR B 200 i e
%/ﬁﬁﬁf“ﬂﬁﬁfﬂﬁ LA i R R A AR AL
HL IS TR AN P 2 B/ SR 200 D =S 0 2 Bl S U i
PR, o R, 9B BB s R, R S5t RLRH 5
ROV EH C o9 UM LA . X R, EZH
TAHBRBUNERS R, 32 2] T 400 i A i 5 P L
.
R az T S IR AR BRI IR LA (i B L TS |
A 1R 2 2, TR AT i B 0 A4 HL S 1 IS S
W



ML, F D ERTECLBRRAL

R B0 4 3B Y R 2 X

WA 2021 HS51E F23H

L & t

w(t)= e [ ele)elde —uc(0)e 7 (9)

Hrp T=R,C,
e WIS IE] ¢ B9 3 722 85 T o B3 4 B I [ 8

H5uc(0,) k0 B ZI B H 25 B (R0 G L e 30
WHNO,

AR L3 A FAL SRR i ) R SR
—UHLR A — DTSRI, B TEA K.

|‘ -1
VomLsE | SR c,
: + 1=
| 1T
l Re
: 1T
] Y —l:l—:]> ®
. T R U, >
%L i
) |
% !
i : R[]
A i
|
|
|
|
| _
- -1

K2 Hganki thROE R4 A 1A
Fig.2 Equivalent circuit diagram of output

waveform acquisition of transformer
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Fig.4 Experimental waveforms of rated current
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Tab.1  Test results of output waveform of transformer

WEr DR B ICR ARDLAME: sk

i A AT 5 7

e W% FAEP 1% HAZEP 2E1% MR2E° 24,
5 6.55 9256 -2.75 298 -122 -383 549

10 6.36 91.23 -039 288 -1.06 27.61 5.01
20 6.25 8895 0.25 276 -0.55 18.21 2.05
30 692 91.16 -0.12 253 -0.16 -2.14 1.15
40 6.83 8922 0.16 247 -026 1622 1.03
50 6.59 89.13 0.13 239 -033 -3.05 0095
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Fig.5 Output waveforms at low current
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Fig.6 Transient saturation of current transformer
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Fig.7  Output differential current and harmonic

content at 5% rated current
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Fig.8  Output differential current and harmonic

content at 10% rated current
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Fig.9 Steady-state test circuit
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Tab.2  Steady state test of output waveform at low current

S [l Zal g i1 R T/ V
1s 2s 3s 4s 5s 6s
0.50 43.5 46.6 50.9 54.6 63.8 65.2
1.00 57.2 61.3 65.8 69.2 71.5 73.9
1.25 68.6 70.2 74.1 76.5 78.3 80.5
1.50 81.2 82.9 85.1 86.7 88.2 90.6
1.75 93.1 95.3 96.2 98.5 99.3 101.9
2.00 106.8 107.5 109.1 1103 1125 113.2
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