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Modeling of 3/12-phase Generator Using Implicit Trapezoidal & Time-step-holding Method
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ABSTRACT: The integrated power system (IPS) contains
special, high-order and non-linear components like 3/12-phase
double winding generators. These components’ simulation
models are not offered by any power system electromagnetic
transient simulation software. To model the double winding
generators, the implicit trapezoidal method was applied to
transfer the double winding generator’s mathematical model
into difference equations. By using the stator-rotor-separate
iteration method, the generator’s equivalent circuit model was
derived. Then, the simulation model of double winding
generators was built in PSCAD. During the modeling, the
time-step-holding method was introduced to divide the model’s
simulation steps into computation steps and holding steps. In
this way, the calculating speed was increased. Finally, the test
bed of integrated electric propulsion system was constructed.
The experiments on no-load short-circuit of the generator and
on the speeding of the propulsion system were carried out and
the same events were then simulated. The comparison between
experimental and simulative results shows the availability of
the modeling method and the correctness of the 3/12-phase
double winding generator model. The study shows that the
modeling method introduced in this paper can be used to build
the simulation model of double winding generators accurately
and efficiently. It can be applied to other EMTP-kind
simulation software, and can be used for modeling of other

multi-phase machines in IPS.
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Fig. 1 Schematic diagram of double winding generator
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Fig. 2 Equivalent circuit of one three-phase winding
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Fig. 3 Logical diagram of the method
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Fig. 4 Test bed of double winding generator
251V KA E L RSB B e e sh b, it
VT b G SC B A ], BUE IS 520V, #UE
HIARK LI 65.4 As LU S B3R FORUSE F B L e 2
HIBH IR B, o e A A B, LS FRLE — W A TR)
LA E bR, AEAHNL, 3 ARRERR L3
SRIBER:, FAHBEY 4.50Q; ZuMmeE 3 AHAE
PR, REATHLELY 4.5 Q.
32 HSHESRM Lt

BRI RGO FUB AL A 5 s Horh XU
e A UBARLR 7 SN 25 PR FF534E EMTDC i
SL, SERRTED AR R A g A S A ]

LE: VPN
KAR
Rg
1 N1
1 N2 N
IF=HN3 56312
1| N4
i N5
A6 KAK
R,
KAR
Ly
ARK
R
Ly

5 RBRGE(HEZKE
Fig. 5 Simulation model of experiment system
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Tab.2 Simulation time with different time steps
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