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A New Method to Realize Maximum Torque per Ampere Control
XUE Haifen
(Siemens Electrical Drives (Shanghai)Co. ,Ltd. ,Shanghai 200137 ,China)

Abstract: The maximum torque per ampere (MTPA) control strategy can decrease the stator loss and im-
prove the efficiency of electric machinery. PMSM can be divided into IPMSM(interior permanent magnet syn-
chronous motor) and SPMSM(surface mounted permanent magnet synchronous motor). A new method of re-
alizing MTPA based on IPMSM was introduced. It was complicated and not easy to implement when using
traditional way to derive the relationship between stator current and torque to realize MTPA scheme. The re-
lationship of d,q axis current and torque was derived from a different point of view when using MTPA strate-
gy. A closed loop with PI regulator was introduced to solve the equations set. The solving results were used
as the current reference signal of current loop. The proposed method was verified and tested through Matlab/
Simulink simulation in which the control was realized by calling C souring code. The rotor loss results of adop-

ting and not adopting this scheme were compared. The simulation result proves that this scheme is feasible and
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easy to implement.

Key words: maximum torque per ampere ( MTPA); interior permanent magnet synchronous motor

(IPMSM) ; PI regulator
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Fig. 1 Structure diagram of synchronous motor
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Fig. 2 The relationship between torque and d,q axis current
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Fig. 4 Relationship between d,q axis current and torque

3 BRI MEKELEE R —
FfH7 A E Iy ik
TG ) A WUAE B KA I LG L R a1 T
B o b T A AR T AR AR R 2 AS— e DUk 7
Ko mlfgih i, fi, SEET. MR
(iy+B)3i,—C*=0
{i;ﬂ;c ¢ i,—C*=0
R R EIR I R C A ARTE W SR M TE BT
PR B IR T AR LB R s ANE T
FESCEL, R ZH—FhaE s Py % R i R A
TR T T I S BRHE R AnE 5 s .

(15

’—' AL ) T A

Te s /lp[‘lf,»/iﬁr(é,ﬁl,/) /Z//',,] LA
e ref T__IE
B e

5 JH PLRAY 8 3R A% d . q RlrB iR RORE

Fig. 5 The block diagram of solving d.q axis currents

currents with PI regulator
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inner loop control
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