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Tab.1 Test results
kg SRR 0 L AR AR Ak L AR SRR L
7 I,/ A I,/ A L) /A e/ % K=1/Kyl, HWEERLY LR B RS &
1 884 15.6 872(43.6) 1.76 0.884 x x x
2 1284 40.1  1266(63.3) 3.15 1.284 x x x
3 2312 1392 1714(85.7) 60.2 2312 Vv vV vV
4 3136 2324 1894(94.7) 74.1 3.136 VvV VvV vV
6 4602 3918 2116(105.8) 85.1 4.602 VvV Vv vV
7 6 066 5454  2276(113.8) 89.9 6.066 VvV Vv vV
9 7566 6992  2380(119.0)  92.5 7.566 VvV Vv Vv
11 9852 9342  2532(126.6) 948 9.852 VvV Vv vV
12 13032 12576 2700(135.0)  96.5 13.032 Vv Vv vV
13 3138 1536  1770(88.5) 48.9 3.00 Vv vV Vv
14 4590 2832 1940(97.0) 61.7 435 Vv vV Vv
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Fig.1 Test waveforms with secondary load A=1
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Fig.2 Test waveforms with secondary load A=0.5
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Fig.3 Ideal excitation
characteristics of CT
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Fig.4 Variation of current and flux
with pure resistive load
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Fig.5 Secondary current waveforms with

pure resistive load under different
over saturation coefficients
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Tab.2 Initial saturation angles and secondary
currents with resistive load under

different over saturation coefficients
L/p.u. (B K=1 H3EiE)

ARE FHE S MeE A

b 1 1 1 1

K., wt/rad

4/3 2mn/3 1.20 1 1.33 1.119
2 w/2 1.41 1 2 1.185
n/3 1.77 1 3.46 1.234
0237 2.05 1 7.50 1.254
15 /6 2.55 1 5.14 1.269
50 0.097 3.35 1 14 1.270
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Fig.6 Secondary currents with resistive
load under different over
saturation coefficients
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Tab.3 Non-saturated part and secondary
currents with resistive load under
different over saturation coefficients

K wi=20n [z/p.u.A(U\ K.=1 JAEiE)
’ /rad ARAE PR W B
1 7 1 1 1 1

4/3 05407 1.32 1.17 1 1.14
2 0.3337 1.74 1.31 1 1.22
0.161 7 2.14 1.44 1 1.26

1

1

8 0.080 2.32 1.51 1.27
16 0.040 2.41 1.57 1.27
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Fig.7 Distributions of sample value
with different sampling rates
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Tab.4 Recommended parameters of CT in auxiliary power project
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&g B /A AF SEAH /A WEM Ky AN K, FE A B i/ (V-A)
1000~2 000 kV-A ZEJt 300/5 4000+ 15
58 44 G FC A 6 1 183.3 300/1 4000 3002134 20 15 8.4(42)  53(27) s
315~800 kV - A 25 JE #% 200/5 2200+ 15
SR 4 1 A 1 73.3 5001 2200 200=11 20 1.8 12.5(63) 7.9(4.0)
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Parameter selection of protective current transformer
for medium-voltage system
YUAN Ji-xiu',SHENG He-le',QIN Ying-li?,SHA Yu-zhou?,AN Zuo-ping?,
JI You-dang®,TAO Hui-liang?,LI He',HE Zan-feng'
(1. North China Power Engineering Co.,Ltd., Beijing 100011, China;
2. Beijing Sifang Automation Co.,Ltd., Beijing 100085, China;

3. Dalian No.l Instrument Transformer Works,Dalian 116200, China)
Abstract: Characteristics of CT(Current Transformer) in extreme saturation is illustrated by test and
theoretical analysis. When the primary CT current exceeds accurate limit value,the secondary current
is not proportional to it,but values such as virtual current,mean current and fundamental current
calculated by Fourier algorithm are still on the increase. The current protection relay can operate
properly when its setting value is less than the accurate limit current. When the primary current is
continuously increasing, the relay can still properly act. Therefore the CT accurate limit coefficient
can be determined by the maximal setting value of current relay,instead of the short-circuit
current. Thus the difficulty in CT parameter selection due to the large short-circuit current in medium
voltage system is settled. In addition,the effect of the extreme saturation current upon the different
sampling rates of microprocessor protection is analyzed through experiments. For low sampling rate,the
over saturation coefficient should be limited to ensure the proper operation of relay and remain
enough margin when its setting value is not greater than the CT accurate limit value.
Key words: current transformer; accurate limit current; saturation; current protection; settings;

sampling rate



