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Steady-state analysis and parameter design for SSPSM-LCC resonant converter
GAO Tiefeng,ZHANG Sen,ZHU Zhu,ZHAO Jianfeng
(School of Electrical Engineering,Southeast University ,Nanjing 210096, China)

Abstract: The SSPSM (Self-Sustained Phase-Shifted Mode) LCC resonant converter with capacitive output
filter guarantees the ZVS(Zero Voltage Switching) in whole load range,but its analysis and design become
burdensome due to its nonlinearity. The equivalent circuit of SSPSM-LCC converter is established,which
models the high-frequency transformer,secondary-side rectifier and output filter as the complex impedance
based on the improved FHA(First Harmonic Approximation). Its steady-state characteristics are analyzed,including
voltage conversion ratio,peak resonant current and ZVS features. The influence of key parameters such as
input impedance angle,rectifier non-conduction angle and the resonant capacitor ratio,on the steady-state
characteristics is explored and their design principles are given. A parameter design method for constraining
the input impedance angle is introduced. Experimental results verify the correctness of theoretical analysis
and parameter design.

Key words: SSPSM-LCC resonant converter; improved FHA; equivalent circuit model; steady-state analysis;

parameter design
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Fig.1 Magnetomotive force produced by
concentric field coil of field windings
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Fig.3 Schematic diagram of damping loop structure
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pull along with short circuit location

S A Fow/N A Fow/N
I8 7.01x 10° 44 6.54x 10°
22 6.69%10° 55’ 5.78x10°
33’ 6.66x 10°

T2 BN AP P e
432 423 TR R AR ) 0% R

SRy R A S I 6 S S i g B T B R e X
A1552 FEMLIh R Le 4L IR0 LR B 117 & A2 A [ I 4k
F14) S S e s s} B 1 T 52 B 0 R ST B R AT T3
B RN 14 PR

1200
z —
Z 800
&
= 400
O 1 1 1 1 1 ]
5 10 15 20 25 30 35

e I
B 14 RGN HBEEEEHHTLER

Fig.14 Variation of unbalanced magnetic pull
along with short circuit turns
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Analytic calculation model of unbalanced rotor magnetic pull for
non-salient pole generator with rotor inter-turn short circuit
ZHANG Guangtao, WU Junyong,LlI Yang,HAO Liangliang
(School of Electrical Engineering,Beijing Jiaotong University, Beijing 100044, China)

Abstract: The multi-loop method is applied to calculate the stator current and rotor current of non-salient
pole generator with rotor inter-turn short circuit,based on which,the air-gap magnetic field during the fault
is analyzed according to the actual formation of generator loops and the calculation model of air-gap
magnetomotive force and flux density is deduced. The rotor unbalanced magnetic pull is obtained by solving
the Maxwell stress integral. The rotor inter-turn short circuit test is carried out for a prototype generator
with one pair of non-salient poles and the results show the correctness of the proposed calculation model.
The results calculated by the proposed model are compared with the results of ANSYS simulation,which
shows that,with shorter computation time,the proposed calculation model has higher efficiency.
Key words: electric generators; non-salient pole generator; rotor inter-turn short circuit; finite element

model ; unbalanced magnetic pull; fault diagnosis
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