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Study on multiple types of CTs transient saturation and its dynamic simulation
tests in complex operating conditions
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Electromagnetic Engineering and Technology (Huazhong University of Science and Technology), Wuhan 430074, China)

Abstract: The current transformer (CT) transient saturation easily leads to the misoperation of differential protection. The
P-class, PR-class and TPY-class CTs which are widely used on site show different transient characteristics. For these three
types, industrial practical CTs are selected, experimental test and mathematical fitting are carried out to get the relevant
parameters and then obtain the mathematical expression of core flux. Whether the CT is saturated or not and when the CT
get into saturation can acquired by comparing the expression with the measured saturation flux. Three types of industrial
practical CTs are used to carry out dynamic simulation tests for single short circuit, reclosing in the permanent fault,
conversion fault and magnetizing current. Their transient saturation characteristics are analyzed. On the basis of
theoretical analysis and dynamic tests, the methods for CT transient saturation and the CT selection scheme are discussed.
This work is supported by Science & Technology Project of State Grid Hubei Electric Power Company (2017, No.1).
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Fig. 1 Equivalent diagram of the CT circuit
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Fig. 3 Hysteresis loop, the primary and the secondary current of different saturation states
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Table 1 Basic parameters test results of different CTs

S50 AR A R
P % TPY % PR %
ZRHLFH R/Q 8.053 4.9289 7.9376
MR UyV 649.91 3157.66 712.213
AL Lo/H 156.82 10.2728 6.60
A K, 2500:1 2500:1 2500:1
SRITEL Ny 2500 2500 2500
P RULTVA 0.015 909 1.003 174 035115
ElvEYs 0.8624 0.0041 0.00
TR PR R 5L 63.5015 14.17 64.10
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Fig. 4 Exciting characteristic curves of different CTs
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Fig. 6 Exciting characteristic curves of different CTs
3 ERIETLRTHRAE

HESCHE PS4, 08T T AN RIS TR as
ASWMZESE . b b, TR 0 TSR AR
PR ORBE DN 5%, TSI 5] T 222 R T4 1) 52 10 o
B ARTR LT AN S ) B Sy M A3t — 2P T i
WL, ARDCEEZERE EVEDTIT. bR
REFBIESEIR S TT EA , BV — R G IR

) TR A e R s DL il i %

PRI, LAWEST 3 FPSRAE i it s 1 2 A1
ARFE SR IAT o

3.1 BRAERITZEA B A E 7S IaFn

P Z0F1 TPY 2% HL HIASAL T S4QF, kAt
A 50 Q, HIYEH A7 RIZE 67XL By 14 HL AL
K, fE 54QF Abk B MM, i 7 s, ik
I FTS— R an i 8 o, MELPE AL,
P 2 Hds KA AS O, T TPY 2 H R8s i oA 1t
NHIFURAS ¥ P R TPY 2% FRi LRSS I — IR 41
HIGINA 150 Q, WA RWE 9 firos, Wi TPY
P IRAAAEE — AP T ARG,
1M P 4 H A R AR T R A,

54QF
e
70XL 67XL

S A
23W

7 BRRESIMERINE — X REEEE

Fig. 7 Diagram of CT transient saturation short-circuit fault
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the permanent fault
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Fig. 13 Test results of a short circuit fault transferring from

the internal zone to the external zone
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