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Reference Current Limitation Strategy for Stable Generation of SRM

Yu-Jung Kang®, Sung-Jun Park™, Jin-Woo Ahn’
Kyungsung Univ.", Tongmyung College™

Abstract - A Switched Reluctance Generator attracts
much attention because of high effciency, simple

controllability, with traction drive. But the theories that
have been adopted as SRG control methods up to the
present are complicated.

This paper proposes reference current limitation Strategy
for stable generation of SRM.

The proposed method is verified by simulation and
experiments.
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Fig. 1. SRM Drive system
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Fig. 2. Equivalent circuit and characteristic curve of series
DC generator
(a) equivalent circuit (b) characteristic curve
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Fig. 3. Equivalent circuit and diagram of series DC generator
to DC voltage connection
(a) Diagram of serics DC generator to DC voltage
connection
(b) Equivalent circuit of generation mode
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Fig 4. Operation mode of asymmetric bridge inverter for
SRM driving
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Fig. 5. Measured inductance profiles

A A
R//A .
)

Torque [g.m]

Ny

0 5 10 15 20
Angle [Deg]

]

I3 6 Eed 223
Fig. 6 Torque profiles

SRM2] B3 % 9718y ¥ e s
Eog EWHEE 3 dYdL GojHERE
dee Al MIES FUIA V= ol ofFE
AAol|tt. weEld £ dFoMEe EIE &3
o] Z3H ulolel2Re QuuAL] HIES S
o2 ¢33 ANE 4& £ Utk I 62 FF
3 £3 bolEtE el Zlo® AR 1~-10[A)
44 ARE FHS ul ol HAA RIS
1° mict E3 & Uehdz ek el 2 =%
oAl 233 SRMY QYElA W E3 Z2ylqe]
oJ3] SRM2] AlEdoldg B £ = IXE v}
#Act & 4= Qlch

Agdelde &
of 2ste] &= 3
Absted SRM £
7 Aolch

2% 78 ABdeIAE Folol @S ol wlE
Avagel 27 9 £28 Ushiz o A%
2 SRM PEAelE AQnfe gl BAWFol
sgsiols 4 AFE WS dAR, SE5} 2
%25 Z4% AR RG] Fold 7 Sxof
ufeh AFE ARste] FFo U U ek



<
5
8 Lihs Rl bt HESATA M prosene s [
55 --- -| —m— Expermental result oo ce ey oo
s0d ... .|~ Simulation result
asd ... U S PP SO
40 T T 1 —— ~t T U v
0 500 1000 1500 2000 2500 3000
Speed [rpm]
23 7. SRR AR LAEA] 47T
AAF

Fig. 7. Current level limitation curve not to
be divigente mode
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Dimensions

- Phase 4
- Rotor Polse 6
- Stator Polse 8
- Airgap :0.250[mm]
- Stack Length :95[mm]
Winding Data
-~ Tums/Pole 95

' -Diaof Winding  :1.051{mm]
-Res :1.005( 2]
- Stator Polearc :224[B

Rotor Polearc  :242([H
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Fig. 8. The structure of SRM
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Fig. 9. Output cuve according to on, off angle
(a) output cuve at 1000[rpm]
(b) output cuve at 1500[rpm]
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Fig. 10. Efficiency accoding to speed
(a) 1000rpm (b) 1500rpm
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Fig. 11. Waveforms of voltage and phas current in the
motoring mode driving
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Fig 12. Waveforms of voltage and phas current in the
generating mode driving
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