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A construction method for the simulation platform for the analysis of the current transformer
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Abstract: The analysis of the current transformer transient saturation characteristic and its impact on differential current
protection is an urgent problem to be solved. A simulation platform for analyzing the transient characteristic of the current
transformer is introduced. The actual operating scene can be constructed in this platform. A variety of complex transient
process in the power system can be simulated. The class P, PR and TPY current transformer model can be selected for
analyzing the transient characteristic of the current transformer. This platform can achieve the analysis on the current
transformer transient characteristic and its impact on the differential protection. The dynamic test and practical application
prove the accuracy and the effectiveness of this platform.
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Fig. 1 Diagram of primary system
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Table 1 Parameters of the J-A model for the class P,
PR and TPY current transformer

S P % PR % TPY %
c 0.1 0.1 0
k 10107 20x10” 0
B 0.96 0.96 1
a 1.325x107 5x107 1.15x10°
M, 1.70x10° 1.575x10° 1.62x10°
a 1.63x10" 1.03x107 6.88x10™
a> 1.87x10" 9.84x107 6.88x10™
a3 2.60x10° 4.66x10° 1.73x10"
b 1.8557 3.7719 5.61
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Fig. 2 Comparison of the hysteresis loop obtained from

simulation and dynamic test
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Fig. 3 Flow chart of the simulation platform for the transient
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0.xfmr-3p3w([630,882],0,0,-1)
{
859 Mame = "T1"
860 Tmya = "100.0 [MVA]"
g61 £ = "50.0 [Hz]"
562 YD1 = "g"
3 YDz = g
¥YD3 = "iw
Lead = ™17
X112 = "0.1 [pul"
X113 = "0.1 [pul"
X123 = "0.1 [pal"
869 Ideal = "g®
870 NLL = "0.0 [gm]l"
871 Cul = "0.0 [pul]"
872 Tap = "O"
3 View = "im
Irlg = "o"

5 psc X R EERIEESL

Fig. 5 Parameters of the transformer in .psc model document
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Fig. 6 Three-phase three-wind auto-transformer constructed by

the single-phase three-wind transformers



R, AF O MR RS U B S A - 73 -
R2 ZH=ZHHEBBTSHESHEFEERESY
Z BHEXR
. . . <
Table 2 Parameter equivalent relationship between the =
i i
parameters of the three-phase three-wind auto-transformer and R
the single-phase three-wind transformer 2097002 004 006 008 010 012 014
e t/s
- KEF=MZEE | EMTDC i s S AR 1 o (b) Wi
UL R B M= R S B 8 BRI R
AR L U\/U/Us 0.5774(U;-U1)/0.5774U,/Us Fig. 8 Test results of the steady-state saturation of
i S SXUI—)/ U3 the current transformer
FLEE T ix Jx12xU/(Ui-Up)*+
PRAAE 1-3 " PriaixsxUn/Uy
;\li%{;?3 jx23 Jr23x(Ui-Ua)/ U
HRERR 21 PURBUFE) PXUAU-U) 1967002 0.04 0.06 0.08 0.10 0.12 0.14 0.16 0.180.20
Yoo S = _ tls
9;:;;? P PXUAU-U)) (a)— I
G ERT o
— I - T T T T T T ISR
b 416 DONUT) :3 I Zu:‘iu*zm
e AR L 2R3 AR R R SR
i s Be 4 Sk
Silns 0 s e T T T D T e
Jied 0 0.02 0.04 0.06 0.08 0.10 0.12 0.14 0.16 0.180.20
£al t/s
- Jon " N (b) R
S g f s Letii = 52 %F NN
wai] WerE |AeEE | Aens 9 BRkSRESIBAAmER
Fig. 9 Test results of the transient saturation of
MG X the current transformer
L]
1R 3} D oy N =t
S TELRER P 2370 226 P v im HEE%, S3QF

7 EAEERRE

Fig. 7 General transformer model

3 ZHWMKXE5IRRNA

3.1 BB RREEISLIGIIE

TEHE T RHEUK 27 B A S0 = T e O HL K AR
MRS, AU — IR ARG R il 55
B, R RS BE ' L Ut LR A R AR A 45 B
RS VR S 3 Rt/ TPANG N/ B i DU D R S
IO A5 20 1 rE g HL A IR FR S A R ) LA
TR Uk i FELA, S I R O B TR PR R 1

P 2% FE i H B AR S AN 5 B A RN 1R 25
o e 8 M 9 . it Ao LUK, 1)
5 AR 2 1 IR e+

ilA

0 0.02 0.04 0.06 0.08 0.10 0.|12 0.14
t/s

(a)— IR HLIE

I B IR S35/ N Ry 20Q, S4QF M ELIE#S f13k K
NA0Q, WA 10 s, Seitt— MR AL s o
PRI S i i o B (R B R U D7 0 B ARG
45 GO0 EE T 11 o sk oM ey LURIR, 5 5
& 5 SIS 2 1 KSR ORI BOE AR A )
o TEURZ T LAY, T2l Hi il B
AR, ZEBUN: AE 0.15s 2ty d T b
Ty AR F B A F AR D S3QEF Ty it LR &
AT R, M ZE S R R TG G

|53QF% %54QF |
x_i_/l

= I
75XL  67XL 23 W

»w  TOXL

COY—

oA
10 SRR — R ARG IELE
Fig. 10 Diagram of primary system in the dynamic test
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during inrush current
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Fig. 13 Simulation model for analyzing the mal-operation

case of transmission line differential protection
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Fig. 14 Interface for setting the parameters of the

primary device
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