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1.2.1 Simulink (F ERXRBHIEITERD
L4 MATLAB 2016a iz 75 24 6l /> 48 )2 St A Simulink {5 ELFF 8 69 =Fb e, WM 1-1 ffm.

”

1) 7F MATLAB g a2 A<k «
2) 7E MATLAB &2 478 DM A “simulink” 3f3% 7] 42 48
3) i THEA “HE” Fh#ik, REEMRHBMEFPHE L “Simulink model” ,

P 1-1  Simulink {5 E 35 3 A
FR =R EARE— R, ¥ATHEA Simulink {5 EIREE
1.2.2 HEHRMPEERE

PEBERENEE T S AR, ST Bl RE &N SR 2, SR [ &l 4 N
WHAPEERHE, TR OB FHENS, 2O EATHRMER Simulink HHREMBES RS
(Power Systerms) HiHtFE . 7F Simulink (5 ELF 0, o5@E s id “88” $7F Simulink
Library Browser, HI[& 1-2, 1-3 ff 7R o

B-o-@ e oo j '

® |Faluntitied b

OE B UES!

EVHI

100% VariableStepAuto ﬂ

& 1-2  Simulink {} B A




ATLAB{A B3 BE 155 B R A
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Commonly Used Blocks
Continuous
Dashboard
Discontinuities
Discrete
Logic and Bit Operations b
Lookup Tables ! i ]
Math Operations _— : - i
Model Verification Foundation Library Power Systems
Model-Wide Utilities
Ports & Subsystems
Signal Attributes
Signal Routing
Sinks
Sources
User—Defined Functions
[ Additional Math & Discrete
» Aerospace Blockset
Audio System Toolbox
Communications System Toolbox
> Communications System Toolbox HDL Support
Computer Vision System Toolbox
Control System Toolbox
> DSP System Toolbox
> DSP System Toolbox HDL Support
» Embedded Coder
» Fuzzy Logic Toolbox
» HDL Coder
> HDL Verifier
Image Acquisition Toolbox
Instrument Control Toolbox
Model Predictive Control Toolbox
Neural Network Toolbox
OPC Toolbox
» Phased Array System Toolbox
Report Generator
Robotics System Toolbox
Robust Control Toolbox
SimEvents

Utilities

Simulink 3D Animation
Simulink Coder
i Simulink Control Design
Simulink Design Optimization
» Simulink Design Verifier
Simulink Desktop Real-Time
Simulink Extras
Simulink Real-Time
Simulink Test
Simulink Verification and Validation
Stateflow
System Identification Toolbox
» Vehicle Network Toolbox
b Vision HDL Toolbox
Recently Used Blocks

[ 1-3 Simulink Library Browser %

1.2.3 BEXBSTH

BRSO FE I/ B EE RLC % (Parallel/Series RLC Branch)
B¢ RLC % B&HL ] Specialized Technology [ Elements ( £& 14 K 28 4 A% B, 2% ) 4% o 4

C4)



it BT LEL

BHRE), W 1-4 fron, HoofFRE RSB EXTEHEME 1-5 frR, @i B E “Branch
type” ATLLE B4 A RLC MFFBRIEDL, WAt ENE KR, L, C,

@ ) Enter soarch tern

Ao e®

Systems/

Signal Attributes
| Signal Routing
Sinks
| Sources
| User—Defined Functions
i Additional Math & Discrete
 Aerospace Blockset
I Audio System Toolbox
i+ Communications System Toolbox
I Communications System Ioolbox HUL Support
o Computer Vision System Toolbox
Control System Toolbox
i+ PSP System Toalbex
[ DSP System Toolbox HOL Support
I Embedded Coder
+ Puzzy Logic Toolbox
» HDL Coder
I HDL Yerifier
Image Acquisition Toolbox
Instrunent Control Toolbox
Mode! Predictive Control Toalbox
(= Neural Network Toolbox
OPC Toolbox
I Phased Array Systes Toolbox
Report Generator
Robotics System Toolbex
Robust Centrol Toolbox
SimByents
SinRF

b
e
1 Foundation Library

Utilities
» Driveline
I Elestronics
i+ Fluids

Power Electronics
! Control & Measurements
1 Electrie Drives

Simulink 30 Animation
o Similink Coder
o Simulink Control Design
© Simulink Design Optimization
|'b Stmlink Design Verifier
| Similink Desktop Real-Time
| & Simulink Extrns

ko
¥y

Grounding

Cannection
Port

3

Linear Transformer

Distributed Parameters Line

e

Multi-¥inding

v

Neutral
&
Saturable Transformer

Three-Phase Breaker

3
£
Three-Phase Transformer
Inductance Matrix Type
(Tws Windings)

=
ee—Phase
Parallel RLC Hranch

Three—Phase
Series RLC Load

Parallel RLC Bran:h

W

Series RLC Brancy

-

Parallel BC Load

A o

Series RLC Load

Mitzal Inductance

S

P{ Section Line

I

Surge Arrvester
%

}:
% 1] g
Three-Phase Fault Three-P)
12 Terminals Inductance Matrix Type
(Three Windings)
@. ~T-s
L | P
Three-thase Three-Phase Three-Phase
Dynamic Load Harmonic Filter Mutual Inductance
Z1-20
- s .
o
L T
Three-Phase Three-Phase Three-Phase
Farallel RLC Load PI Section Line Series KLC Branch
-3 b %
i
1 iVE %E} Ak
f Ig_ [ 1
Three—Phase Three-Phase Zigzog
Phase-Shifting Transformer
(Three Windings) (Two Windings)

Parallel RLC Branch

a)

Parallel RLC Branch (mask) (link)
Implements a parallel branch of RLC elements.

Use the 'Branch type’ parameter to add or remove elements

from the branch.

Parameters

Branch type:
Resistance R (Ohms) :

1

Inductance L (H):

1e-3

[7] set the initial inductor current

[7] set the initial capacitor voltage

b)

B 1-5  JfFHK RLC 32 % R TE & 2 s B X il AE




e
o kel
e

IR RLC SCERM XL E . S| E T 2% B RLC L%, @ E “Branch type”
ATLLH B4 A RLC MR ERTEL, ®THHRENE KR, L, C,

1.2.4 HBIEHERE

=AW JE ( Three-Phase Source) HY [ Electrical Sources ( HLIEAHZE), & 1-6 fiF
~No WENZICHE, AT RARK P ABERE O, XHEZoHRnTEws, HoltEr
KB BN EHE QA 1-7 iR .

A
. ||’_®-M_rm\. Bl
8 simulink Library Browser = O X bk

File Edit View Help Three Phase Sourcel

a)
m [ Block Parameters: Three-Phase Source X

Phase-to-phase rms voltage (V): [
[100 |
Phase angle of phase A (degrees):
[o |}

\Frequency (Hz):

[s0 ]
Internal connection: (FEINN
M specify impedance using short-circuit level

3-phase short-circult level at base voltage(VA): I
[100e6 —”

‘Base voltage (Vrms ph—ph):
[25e3 |

X/R ratio:

| |

‘ ,‘f r-“f-
| ﬁﬁ—__
b)
P 1-6  HPEAR B E B 1-7 =Mz 0 s E o BIE X
S 808 B RS AE

%11%#?mwmu&mm$a§M§ﬁ%ﬁﬁﬂm¢%XHw RI2HHT =

22 Ui FL U 2 M B X TR AE A B 8
®1-1 BERRPEIAR

# L i 4
AC Current Source 22 i H, L
CA Voltage Source 32 i H FE 1
Battery el il
Controlled Current Source 3% 5 i R
Controlled Voltage Source ZEBER
DC Voltage Source B R 1
Three-Phase Programmable Voltage = HA AT G R O
Three-Phase Source = AL IR

(s)



$1E BT REMMATLA

®12 ZHXRBESHEENEEDHISHY

& L F X #
Phase-to-phase rms voltage/V B = R A 2% i A RUfE £ L S A I /3 £
Phase angle of phase A/° PR IR A AH R 56 A A -
Frequency/Hz e GRYE S — Mt 50Hz
YA B
Internal connection = E B IR LS R Yo i 2 0mF N 5l
Y. Pk s e it

1.2.5 BHOBFRHEE

Xt FH T F B AR MATLAB (i LB BT &, MW FREELNEE . MATLAB {2
kA Ly HL T R AR A RS B AR RS, B2 0 T R T TR A B T ek #R . T E P
W IR L TR AT L A Power Electronics” #% {4 PEHEATIESE, WM 1-8 s, H
FEAARET & W E (Thyristor) , 4% (Diode), GTO, IGBT, #f JZ 3f Bk —#% & #9 IGBT
(IGBT/Diode) ., Fi 48 JF & (idea Switch) , MOSFET, = #7z i #% ( Three-Level Bridge) .
I BG4I AY ( Detailed Thyristor) . 8 F#F & 8 % ( Universal Bridge) 25+ 4%l itk #
O TR, T HE LA GAE N6, A H T RHEXSENEE.

BT AR SRR —
mE 1-9 i, Hep, WF “a” AP |fe edit view wep
W, “k” A%, “g” RIIH, “m”
o i R BRSO D R R B
W) o fF “Resistance Ron” “Inductance
Lon” Fl “Forward voltage V" Z%(F 4>
S A A BH, E R B T M IR
“Initial current Ic” FF {5 EIEF W) iH4R
STREMRMFMVLEER; “ Snubber re-
sistance Rs” I “ Snubber capacitance
Cs" MTRES M ME KN RC WL
BT S M A “Show measure-
ment port” I, W E . HBOAR
SHERT “m” i,

1.2.6 BMEERTH (B L —— -
1. B& & (Bus Creator) B 1-8  H )T RS

MR A A Simulink ZEH1 /) Commonly Used Blocks, ¥ LMK AGS SR NE
S RE, Wi ERMAE, DUELE— RN E b E e R 2R LR, Hoo/EEIE mE 1-10
fin o Wk B A D% H (Number of inputs) .

2. BIE/#Ei#KME (Voltage/Current Measurement )

B I BB | SimPowerSystems [ H [ Measurements, 5 & AU 3% 322 31 9k I &, B% 0 o ,
O (v) K= A i s o 8] F F R RO, HOoTEEDE I 1-11 fifs .

7)



| BARFEAMATLABHRLRESRNA

[ Block Parameters: Thyristor X
| Thyristor (mask) (1ink) — - T |

: Thyristor in parallel with a series RC snubber
| elroutt, : ‘
' In on-state the Thyristor model has an internal
resistance {Ron) and inductance (Lon). I
| For most applicatlons the internal Inductance should |
be set to zero.
In off-state the Thyristor as an infinite impedance.

Parameters 5 o
' Resistance Ron (Ohms) :

[o. o01] | ‘
Tnductance Lon (H) :

b _ £
Forward voltage Vf (V) : ."
[o.8 11
Inttlel carent fo W) : |

LTS WA A B TP ,.,A__“_r_"

| Snubber resistance Bs (Ohms)

| [s00 ]

j Srubber capacitance Cs (F)
[250e-0 ]

m Elaw meanurement port |
i
Thyristor o] [ encet |
a) b)

B 1-9 & W T R T R S Mk B R AE

FE 3L U B L H Measurements, 25K H R BB il S B b, f O (i) KRR AR BT
M R, HoodEIEmE 1-12 fix.

4 ; =
= . o+ '
Voltage Measurement Current Measurement

& 1-10 Sk E o EE FEo1-11 e FE BT E R P 1-12 e i i oo o Y
3. ‘RiKk#& (Scope)
AP A EL A Simulink ZEH ) Commonly Used Blocks, Ho/FEIE WK 1-13a fran, Wik

ZHRY MR BERE O, WE 1-13b iR, BEE 0 TERPH OB B RESH
BB XEHE, A 1-13¢ iR,

B Scope - (w] 'Y

LRI LI B ‘Scope’ parameters  — A
|o-nn|| History | s.,.""‘
Axes
Number of axes: |1 777 ‘\ [[] Fiosting Scope
Time range: |0.1 | Dm
Towves [ S
g o S
|Sample time | {164 ;
| o ]’m“[m 1 Wz
Sl oo | ) e S0 [ s

a) b) c)

B 1-13 R ITHETE . I BN 81 0 RS H0R B XS E



W% AARFHBRNMATLABGEAEAME |

SEOEBEXEHE SR, “Number of axes” "I E REAAE ONKMEIEEEHE; “Time
range”  FH T B I ()l A0 B6F R) RS PR, )RR e B ) 05 EL A (DR E 4 © Tick labels” , T ik
FEOs a3 A s 7 2 “Sampling” FH WAL : “ Decimation” F1 “Sample time” , H T X%
BoREIRG, ATERER n NRREGHE n BRI, J5E W B HERCE Bon ) ad [ E kg,

LR so

fdi Fl Scope B}, £xFFH P& BRI T PR, ST k.
1) BRITAEESRE AR, ¥RENBE, BL VA6, EHEME/ZHEH6,
H P B FE Scope parameters [/ Style H1 B 2 Axes colors BiA]
2) [ 1-13b S8 i 5 e B A, A I O R P X IR AL B R, e AT A
MATLAB ) fx 4478 O i A “set (0,'ShowHiddenHandles', on’); set ( gef,’ menubar’,’fig-
ure’) ;" JE %, BIATAS 2] & 1-14 Frmdy T B 0 7R B 28 BOF BoR & O, AT LUXS 5 i AL A

KESBHAITE

i B &/ Scope
| P REE =BV WA TAM WEE SW0 S0W R8N vinx|
sela~loNKBat . moeed

|1 [ scope 3|

AR - e °
| ﬂJ _7_7 o ‘;l X va 78 T | meme. (
we & L xem - ?

oy |mem| ) I
Wi Ax Fv Oz T ‘

%k -3 | X 7o |95 3955 Os® of

B 1-14 4 TEREMRESREEBARE D

1.2.7 EESRESHETH
1. & IXT (Pulse Generator)

fish 22 R AT A Simulink PEF ) Sources [, R I IR B ) HL AR,
T EIE AN A 1-15 Fron . X7 3 K 2 B B XIS HE . Bk P E L (Pulse ||||}

Type) £ “Time based”; [f[H] (Time) 3E#E “Use simulation time” ; ik ‘kPnlse

W EE (Amplitude) ¥EH 10V; kb & (Period) HBUHL U5 M 0. 02s; fkufgs — Generator
B (Pulse Width) B s Ui NIH) 50% ; HILAER (Phase Delay) JME I 1-15 Ik
AR 25 %% th Bk o 6 RO ), B MRt B F R A o, RO s g MR

LAGG B TR i A A o T B0 R B T ARRAS, BN % S 8080 2. Sms, 0N

JLAf ETE

L



MATLAB{H B 30 RE 15 5 BB

F a=45°,

2. EEF 7% (Repeating Sequence)

HEEFFIBEH Simulink T i) Sources fE, HITHEE MM 1-16 Fix ., &8P EEGE ™ 4 B
EHE M EERFS, BETUEERE. HSEOEMNIEERN, “Time values” ] # #
VAR 0 Y B[R] ) 5 Output values” 7] 3¢ B 5 Time values XN 64 %0 i ) &, 0, Am—
ANEEA K 1s, REN 1 W =AWHES, T E Tine values &y [0 0.5 1], Output values iy

[0 1 0],

1.2.8 ZHEHMEEXRATH ”M>

Repeating

1. RFRBR Sequence
KA1 (Sum) ﬁ#ﬁ&ﬂlﬁ Simulink T ) Commonly Used Blocks %, G B 116 EERE

PEEDE I 1-17 BiR . RSB EXEHEN List of sign 4 “++" F oy s

“=" W] LA SE BE N s sR Fn 2 Bk .

2. FMERR

HMIFNE (Saturation) HEHREL H Simulink F ) Commonly Used Blocks J&E, o4 EIE &
1-18 7R o B A] AN A(E 5 E TR : %0 A7E Lower limit F1 Upper limit 55 [ P4 28
fert, WAfGSTAEAE S ; HRAGSELEE, NESHREY ERESTRE.

3. XREBEHER

% % (Relational Operator) =B AiHE H Simulink T [ Logic and Bit Operations &, o
HEIEWME 1-19 iR, ZERATAREERIMTMAGENRDIXLR (=, =, <. <, =,
>%), ENHE DA TH - ERER, flingEsF “<”, WEE - RERKTH
FHAREHNEE 1, RZHEE 0,

Saturation ; <=
X;>' )jC} Relational
Operator
B 1-17 sRFnse [ 1-18 i Fn B 1-19 *(RzE
TEA B BRI EE A e 7T 14 R
1.2.9 H#txH
1. BHER

¥ (Constant) FEHLHUH Simulink F ) Commonly Used Blocks [, %A% 8t 7] DA 7= A —
NEE, Moo FRI T TR E, Koo R il 1-20 frs .

2. HEER

W25 (Gain) FHEELH Simulink F ) Commonly Used Blocks E, HIofFEE A 1-21 fF
N o BLHR AT R B AR T MR

3. & FHEH

BN F A S o T B R4 0E  (Terminator) EHRBEFTE, B AL F Simulink £ 1)
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Sinks FE 1,

4. Powergui ik

A A P E] T {E{7] PowerSystems B P, B 40 & Powergui Btk ( H—HLH)
FHEER ). KEAERT, ZERSAZIEN, BRERATEARTE, KEHP
ANGRM Tz, ReFEGE NS, BRI EWT: —4 Powergui it 3| £ & o B
A, ATLUREAR R AR AL E, AT EEMRE . ZBIRAL T PowerSystems Bk £ f) Spe-
cialized Technology &£ F Fundamental Blocks 1,

5. PID #&r PID Controller

PID (PID Controller) #HtHL [ Simulink T f# Continuous &, HJT
FERIBINE 122 R . U R . B R B ER ] PO }
B, BRSO E X TEHEN Controller parameters #§ 73 A] LA % £ 45 i 4%

& 1-22 PID #&
fEX (PID, PI, PD, P, 1), PID il 8% i) 1% i ok 2
B i B
I N
P+—+D
s 1+N/s

Hep, M@ESH P, TR DEWHEE, NRRZERMSIEESOBGAE.,
AFIRA ) MATLAB B9 41 U AT A 25, #1588 (6 FL A 1R RRUAS i 4R 8 S AR GBI
Al LATE T R A 2 FRET R .
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