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Peak Power Matching of Motor for Electrie Vehicle

Deng Li Liu Heping Jiang Yo' FuQiang -
State Key Laboratory of Power Transmission Equipment & System Secunty and New Technology,
Chongging University, Chongqing 400044, China

Abstract: For increasing current of motor for electric vehicle (EV), the motor is expected to meet the best
dynamic indices with minimum peak parameter. According to the dynémic requirements , this paper
analyzes, from the perspective of whole vehicle driving, the EV performances during overtaking. On the
theoretical basis of driving motor’s ideal operation characteristics, and under the constraint condition of EV
dynamic indices, the paper deduces the Minimum Peak Power matching method.

Key words: electric vehicle; drive motor; peak torq(xe; drive radio
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WA BN ENBIER: RAKZRIE GRER) RERMEEHRE, MERIRENLER
EE (BEFEHE) A 60kmh. KBEK ‘863" BHRERFRARSUMNMEEBER, ERMESR
B E f R R L mE 2 60 kov/h ZFERBSRI/MT 10s, M 60 km/h 8 E h1E £ 80 km/h B 7] /N F
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Tab.1 Parameter of Electric Vehicle

EEFRE (2AE) 800 (kg) ¥ (mm) 2175
*aRE 670 (kg) M/ERE (mm) 1215/1 200
REAE 145 mm/70-R12in PuMk % 30 R A # 94%

X XE X% (mm) 3 300x1 045x1 410 Bk R R 6.32

BELTERCENKZRE (FHER) XERMBEEIRENBIBENRITISH, BE?2
Fﬁif\-o
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Tab.2 Design Parameter and dynamic indices

BEDRIEHEHR (kW) 5/20 RHE#E/BRER (km/h) 60/100
BE S/ E (Nm) 13/54 FARYEE (F& 25km/h) 30%

| BRER/FS % (rpm) | 3 555/3 600 0~ 60 km/h B3 L ¥ HE (s) 7.28
BHHR/F S H®E (pm) | 5926/6000 | 60~80km/h B mHKF (s) ' 828
B REMGHEE (HZ) | 120200 BEBMEHBERED W 6.32/2.18

HE2TWH, YIRS NS HIEE ARG B RN 20 kW i, MAEBZIEETUEIs AM
60 km/h A E 8 kevh, TOH M LMEZERICHEA, HBARBESN 30%, HET i,

BiEE 2 WRTTSH, HEREIHFEFLRT —5K GOLFS/20 B /RFIRESHEREL. Bl
H 48 V EIWAEE, B XREER29V. BEE (SO +HL+4E%) H27kg. HESEILE 3.

£ 3 GOLF5/20 AL
Tab.3 Parameter of GOLF5/20 motor

HeH | 4 Bl |

& (kW) 5 20 %% (N-m) 13.3 54.6
REHE (Hz) 120 200 ¥ = 94.9% | 91.0%

B % ## (rpm) 3600 | 6000 hEREE 0.652 | 0.886
%3 (pm) | 3578 | 5773 B (A) 1609 | 493.9

WA 1 FrRA A Matlab AT B BESIRERBES MBS B REERTLNME. KHash
REFEMER B4R AR S 2 60 km/h B, IRSHEALEHE M= LA B ETIR. AT, HH
BREH#— S MEBETYR, BAFBLREEHEH EEEIRS A B R X T 1.

YESREEH AN 60km/h NEE) 80km/h FIHERE] To=10s. To=9s. To=8s. To=7skf, &
2 B A Matlab {05 BB fE 3D IS MRS 5 AT SRR A DY SR A B4R . TTJE, BEESREKIIE B (R Rk
M, FERSEANRHATRRBA. YERMEN AN 7s, BIHKEEEIAET 80 km/h B, HERE
WHNBECDEED R, EERMEEMEIBPHREEAL, BEECEDRNEE.

18

161 2!
Hr 8
12F

wr 10s

PGwW)

8t

1 A 1 1
0 ki) 20 40 50 60

30
ZEIE Wkm/h)
1 Tei R A Th 38 i &%

Fig.1 power characteristic curve in climbing
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(# ¥) EHEXRKEIE, B3I 7T Buck-Boost FXFHBMNBHRASNMEE, SHEMARES
B P AR R P R A MBI R RO, BERER, TLAXT B E T
BHITEFNATSES. 247 T Buck-Boost B BEARTHNERERER, RiEE
BHERAESHHER. BERPHERNXR, BFXERBINESR-TLERMER
# (CCM-CISM). E4-FEL EBRHERK (CCM-IISM) RIARELE-RTL B RAtEH
A (DCM-IISM); MFET HEERIEA M T Buck-Boost JF R #a % B e il i A ik %
SATEMITEAR . ETF Simulink ] StateFlow BERA (7R RIEHA T BAEHIHERA
R,

[x@iR] |mEH BHE Buck-Boost FXZEHE BFHADN ZLEMBEERX RuELum
et

Hybrid Modeling and Control for Buck-Boost Switching Converters

Ma Hongbo Feng Quanyuan
School of Information Science & Technology, SWITU, Chengdu 610031, Sichuan, China

Abstract: In this paper, the buck-boost switch converter is represented as a hybrid automaton model with
three modes of operation. Comparing the state space average method and circuit average approach, the
model is without any assumptions and linear approximation, which is more suitable to analysis and control
for power electronic circuit. Meanwhile, a new hybrid control scheme is proposed for controlling de-dc boost
converter circuits. This algorithm divides buck-boost switching converter into three modes, i.e., CCM-
CISM (continues conduction mode- Complete Inductor Supply Mode), CCM-IISM (continues conduction
mode- Incomplete Inductor Supply Mode) and DCM-IISM (discontinues conduction mode- Incomplete
Inductor Supply Mode) by comparing the inductor current ripple with difference between the inductor
average current and the output current. The hybrid control synthesis method and calculation formulas of boost
converter are given by the circuit theory approach. The hybrid automaton based control system is
implemented using the state flow chart feature of MATLAB and extensive simulations are carried out to check
the suitability of the algorithm. Numerical results clearly bring out the advantages and effectiveness of the
proposed control law under varying line and load conditions.

Key words: Hybrid Control; Modeling; buck-Boost Switching Converters; Hybrid automaton; Complete
Inductor Supply Mode  (CISM); the Incomplete Inductor Supply Mode (IISM)
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Fig.2 Hybrid automaton representation of the buck-boost converter.
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Fig.3 Approximate variation of state variables for the boost converter in under different modes.
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