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Abstract

In order to improve the efficiency of modeling electromagnetic transient in PSCAD, a model con-
version method from PSASP to PSCAD based on user-defined models is proposed. After analyzing
the difference of key components between PSASP and PSCAD, the user-defined models are created
based on hermit trapezoidal integral method and its validity is verified. And the model conversion
method based on user-defined model library is described in detail: firstly, the parameter and to-
pological information of basic components are extract; secondly, classify these information and
parameters according to their scheme, and the power network is modularized in sub-modules of
substations and power stations; thirdly, the auto layout and topological connection of all modules
and components are completed through Force-Directed-Placement algorithm; finally, the accuracy
and practical of this method are validated in the fault analysis of practical project.
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Figure 1. Combined model of load
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Figure 2. The equivalent conversion diagram of lead-lag unit
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Figure 3. Transfer function of AC4A exciter model
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Figure 4. User-defined AC4A exciter model
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Figure 5. Circuit diagram of the validation of excitation model system
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Figure 6. Electrical parameters waveform of the circuit with AC4A exciter. (a) Active power (MW); (b) Reactive power
(Mvar); (c) Excitation current (pu); (d) Excitation voltage (pu); (¢) Output terminal voltage (kV)
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Table 1. Active power of Yunyang substation outlets

# 1. EIREHEAHNE

A IHMW)

k4 HUE 2 (kV)

SRR E i Al BREE(%)
HZEHE 220 9.11 9.20 0.99
Tz 220 12.86 12.68 1.40
BRE 220 10.72 10.79 0.65
SR 110 0.64 0.64 0
= 110 0.64 0.64 0
=LY 110 9.95 9.78 1.71
ZILAR 110 14.83 14.81 0.13
P 3] 110 323 321 0.62
PN 110 323 321 0.62

Table 2. Voltage of Yunyang substation outlets
< 2. BRI E R
(V)

k4 HLE 2 (kV)

SRR E i B AE B (%)
HEw 220 231.3 231.7 0.17
Tizdk 220 231.3 231.7 0.17
BRE 220 231.3 231.7 0.17
AR 110 113.4 113.8 0.35
= 110 113.4 113.8 0.35
VLT 110 113.4 113.8 0.35
P 110 113.4 113.8 0.35
LR 110 113.4 113.8 0.35
PNEZ N 110 113.4 113.8 0.35
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Figure 12. Fault evolution inference of Yunyang station
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Figure 13. Three phase record voltage waveforms of 10 kV III bus during faults
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Figure 14. Three phase voltage waveforms of 10 kV III bus based on conversion during faults
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