Pl SRR AR | EMCA B HUHIE-H) R 2017 44 (11)

ETHHERAEEERILEFHNBEINREHR
RERI kB B & LR Eh = B 58

K, mEEK, B
(HFREIRF AFHNFR,LH dF  210094)

W OE: IS Y RREIR SN B S T AL SRR YR 4 1m R B B SR 2R ) R R A R vl h R 2 S R
P2z — B LR ShEhil R GE, HE WG eV A AR KR AT . 7 VLR shis §il RS T f b, &
XiF PRtk IO )25 HUBL (TPMSM) 73R 5 187 B 1, = 0 48441 7 =UAS BB & YR ZE R IG JE I 00K 5 SR AR 5 1 e
KA FLUE L (MTPA) A 45 il 77 =X, li F A7 78 Kb s O bs A, &)™ B A R G0 i i o, i B8 % LA
A, B T AR A R R S AR I MTPA 45 ik o & SeEE T T ACRE R 25 L AL (PMSM) i B2 455 A
AT T i, =0 FIMTPAR B35l 77 U 3L AR S5 8, 45 17 B MTPA (W35 77 %8 o 181 Simulink {5 B &AM
35, 60 H T PR R A O 2 IR T SR A B R s S ) MTPA 45561 05 =X 0 T AT B p kbt

XHER: BEhiRE; NEHRAK#ERITBEY; RKEEBRRIL; XEEH

MESHKS: TM301.2  XHIRERS: A XEHS: 1673-6540(2017) 11-0012-06

Interior Permanent Magnet Synchronous Motor Control System for
Electric Vehicle Based on Improved Maximum Torque Per Ampere Method *

ZHANG Shangkun, YAN Jianhu, YANG Kai
(School of Automation, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: Environmental pollution and energy crisis directly promoted the traditional fuel cars to the
development of environment-friendly electric vehicles (EVs). As one of the key components of EVs, motor drive
control system directly affected prospects of EVs in future. In the motor drive control system operation process, the
interior permanent magnet synchronous motor (IPMSM) used a relatively simple i, =0 control mode could not meet
the high torque requirements of automobile. Due to a large number of discrete data points, the look-up table control
mode of traditional maximum torque per ampere ( MTPA) would seriously affect the speed response of system. To
solve above problems, an improved MTPA control method with equivalent integrated current vector control was
presented. At first, the mathematical model of permanent magnet synchronous motor (PMSM) was established to
analyze the basic principle of i, =0 and MTPA vector control mode to present a novel MTPA control method. To
compare the two methods of vector controls, the feasibility and superiority of integrated equivalent current control of
MTPA was verified by simulation and prototype experiment.
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