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Description

For the postgraduate majoring in electrical engineering, theoretical analysis and
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simulation analysis of the basic theory and basic knowledge in the field of power
electronics and power transmission focus on mastering the basic principles and skilled
simulation analysis, and then learn to study independently, which is helpful for the
postgraduate to select topics and engage in scientific research.

Teaching objectives:

Theoretical analysis and simulation analysis of the basic technology of mathematical
modeling, modulation algorithm, control theory, speed regulation strategy, power control
and engineering application in the field of power electronics and power transmission
technology.

Teaching contents:
The first part:

(1) Diode based rectifier and thyristor based rectifier
(power factor definition, rectifier soft power on, HVDC)
(2) Two level voltage source inverter
(squarewave modulation, phase to neutral voltage modulation, SPWM algorithm)
(3) Two level voltage source inverter
(line to line voltage modulation, SVPWM algorithm)
(4) Power factor corrector
(pre-bridge, post-bridge, in-bridge/totem pole, OCC and follower control)
(5) Three level voltage source inverter (SVPWM algorithm)
(6) Matrix converter
(cycle converter, direct MC, indirect MC)
(7) Waveform synthesis principle of power electronic converter
(step synthesis, high frequency synthesis, etc)
(8) Application of control theory in power electronic converter
(Fractional order PID control, optimal quadratic PID control, two degree of freedom
PID control, etc.)

The second part:

(1) Asynchronous motor hysteresis current control strategy
(power definition, coordinate transformation)

(2) Asynchronous motor V/f = const. control strategy
(thyristor soft start, voltage source output thyristor rectifier)

(2) PMSM direct torque control strategy
(DTC, electrical drive history)

(4) PMSM Vector Control strategy
(with position sensor and photoelectric encoder)

(5)PMSM Vector Control strategy
(without position sensorless, fundamental wave mathematical model, principle of
two machine coupling drive)

(6) PMSM Vector Control strategy

(without position sensorless, rotation high frequency signal injection model)
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(7) PMSM Vector Control strategy

(without position sensorless, pulsation high frequency signal injection model)

(8) PMSM Vector Control strategy

(with position sensor, servo system dynamic characteristic, variable frequency

AirCON, two degrees of freedom + internal model control)

The third part (optional):

(1) Electricity electronic power system

(Output droop characteristics and virtual synchronous machine of power electronic

converter)
(2) Modular multilevel converter

(HVDC, energy storage, photovoltaic inverter, matrix converter, SST, hybrid energy

storage)

(3) Automotive inductive wireless transmission

(single-phase full bridge resonant LLC, bilateral LCC, impedance matching)

(4) GSSA model and stroboscopic mapping model in PMSM drive
(5) Applications of DFIG, PMSG and IG in wind power generation

P HE
Schedules

R

Hours
— G B TE \\ —
COPRPHGE X, B Er, HVDO) 2| VMR | BEE
P T VR
I RS Sy, FH R H)5E, SPWM 2 YR+ EH ME%E
)
i TR A o -
(LRI, SVPWM B 20| MR MEE
EERER
T S, TAVEE, SEMOCCS | 2 | UHMEHE | BEE
BB
B T o o
(SVPWM &) 2 L s
SR s o -
RS, P MC, 5 MC) 2| VHEfEIC | BEE
) TR BB & R \n\ —
(StepEEBE D 20| VML MEE
Fh 7 H T2 e B e B R
NS PID L. R vosEE. —E | 2 | UM | BEE
e s
5 2 BT VS \u‘ o
(IhER e AR 20| VML MEE
BB VI=Const. 355 S20% 5 N b

CRITERE), AR th SR R




RSB R T A

)

PMSM E 25555 i SR
(DTC, = B S 7 5D

0 1

PMSM R E#H#
CHAALEAE RS, JCHgmIgE)

PHig+17 5

PMSM R E i) SRH&
(AT BALIESS, P BCARA, LG
JE )

PhHE+07 32

T I8

PMSM R E i SRuE
(AL BAL KA, Tes mi i RS S A
)

PHE+07 32

gl

PMSM KRB SKu&
(oA AR RS, kAR m A i R A 5 AR
)

PHE+ A

b

PMSM K& N
B, FRASSSEE, APt
Hil, T E B RS

PHE+ A

b

1. 16 253, 9 10 4
2. 16 riRfE e, T 15 47

* ;“ f Piranl Aar gl - Y2 (i QALY >H-
frigﬁf 3. | RSGHASIT ORGSR IEEE 2 FU/sf B L TARSE RIS, 4 15 4
Policy 4. HIRIAEHIK, 60 77;
5. ARYE H BN O AEML o DL S SRR Bl 0 s A e B s A A, 34T
P
HBEHM
[1] IonBoldea(¥' 5 JEil), ANasat(3)#, FHENE AR SUES) (R4
H2 80 Abnt: PR TR ARAE, 2014 45 10 H 3 ZhR.
%4 H:
[2] Ion Boldea (% & J& V), Lucian Nicolae Tutelea( ¥ 5 J& IV.). Electric
AR 5 Machines: Steady State, Transients, and Design with MATLAB- Florida,
g USA: CRC Press; 1 (2009 4 11 H 24 H)2009 4£ 11 A 24 H, ISBN-10:
Textbooks & 1420055720, 1SBN-13: 978-1420055726.
References

[3] Haitham Abu-Rub, Atif Igbal, Jaroslaw Guzinski. & FRH%E. 2 HifE5) £
gt = PERedE i X MATLAB/Simulink £24% (High performance control of
AC drives with MATLAB/Simulink models) . Jb3{: HUM Tk H At
2019 41 H, % 1 k%, ISBN 978-7-111-60656-7.

[4] ZEFE, WIUKHT, BOC, PRIk, BUAKHAIRID LI 5 2 c MATLAB
PR Jbnt: AERNUEHUR R AL, 2016 524 A, 2% 1 hit, ISBN



https://www.amazon.cn/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Ion+Boldea&search-alias=books
https://www.amazon.cn/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Lucian+Nicolae+Tutelea&search-alias=books

RSB R T A

978-7-5124-2057-1.

[5] REFR, BRIER, 5%, KELFED EEHLARSEE R4 26, db
o0 AT R, 201546 A, 55 1, ISBN 978-7-111-50228-9.

[6] FIkzz, XEEFE. BITHEFHEAR. Jbat: YU TR, 2016 £ 6 H,
%5 5 i, ISBN 978-7-111-26806-2.

[7] <angs, Sk, AR THEORIER. Bl Eigal s i, 2001.
[8] 3 MR FFUAMBAIIR S, b5t AU H AR, 1989.
[91 dkibta, &E =, JFORABIRIEE 5B, dbat: iy Tkt 1998.

[10] Erickson, Robert W. Fundamentals of Power Electronics( H, /7 B 7L fil)).
Second Edition. Secaucus, NJ,USA. Kluwer Academic Publishers, 2001.

[11] Ned Mohan, Tore M. Undeland, William P. Robbins. Power Electronics
Converters: Applications and Design(H. 7] L 1% — 4 28 B H 5 % 11H).
John Wiley @Sons Inc., 2002.

#IE
Notes

L -

L. 7+ A A A SR

2. WERFIAFHCN 300-500 5 BAAE . RIS URBHERBC ZHENE, F
AR«




