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1 MATLAB/Simulink/SimPower System #& &Y JZE & 41

Simulink & The MathWorks 27T 1990 4EH#EHH 7= 50, B MATLAB 3555 F &7 &
GAER A BT, “Simu” —RIFRIT LUHFHHEIBL, “link” REREIIT RS %
B, W — R EBGEBRR, MREAMARGER, EEH FXMWAIaEMRFA, (F Sim-
ulink 5% A {77 50 4% 58 1 2% 09 TH B LIRS, Simulink FR5E T 0] LUGE 64 68 ) 28 55 (5 B A8 0 2%
(SimPower System Blockset) F% 2N KM Hydro Quebec #1 TECSIM International 2%
AEFE I AR, HIjgedER A, ATLUH TR, BT RSE. SRS, B MRS
GO R, EREET MR RN TR T RSN S, AEE R EN S
Simulink, SimPower System 5 %! 7 ffr 40 & (OB IR , HORAA 43452 Simulink, SimPower
System RGBT, BIG AR T EEAR .

1.1 Simulink B8 v

L MATLAB R2012a A<}y i, #£ MATLAB 14 % [ h4 A Simulink, ##ds MAT-
LAB T HA2 ) Simulink ElfR, WATHTH Simulink BEEIZEE 11, W& 1-1 fs.

EE 1-1 froacf A mAMn] LIES], %A Simulink 8 2 i T BH i 1, 2R
T AR B R Y6 8% . AR UERY Simulink B8R4 & FUACRAH Q] 1-2 Bz, B4 &% H
Hi#H (Commonly Used Blocks), # ZEfEiH 4 (Continuous), WrEE#i k4 (Discontinui-
ties) ., BRI (Discrete) . 2S5V #AEA L (Logic and Bit Operations) . A% £rif]
il (Lookup Tables) . ¥{2Fi@ B it (Math Operations) . #EEUKG MR HZH (Model
Verification) . 45 & (%) 35 70 i FHBL B 4] (Model-Wide Utilities)., ¥f 5 7 & 4 #6541
(Ports & Subsystems) . {E5 /@B (Signals Attributes) . {51k BI2 (Sig-
nals Routing) , Hii B2 (Sinks), G5 IHEBIRA (Sources), H F' A iE X pRFUBLH 2
(Used-Defined Functions) ., Bl A4 (Additional Discrete) ., [}y iz 55855 He 44
(Additional Math; Increment/Decrement) % 17 AMEHe2H, H 4 16, 17 Bidhdfa &4
(Additional Math & Discrete) H1, A5 X FH AR ER 2 A fa LA

1.1.1 HEHAERA (Commonly Used Blocks)

PR A A B R R L B AR an B 1-3 F
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Lockup Tables

Math

User-Defined
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E— T

B 1-1  Simulink #EEE O

Verification

Signal Routing

Additional Math
& Discrete

B sowe

Terminator

Relational
b < s
B Unit Delay

Vector
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B ool

Conversion
By
1 wux
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HWHBLRAA 23 MEARIR . R 1-1 FIH T ZBSRE BT A ZARR M 2755 &

% 1-1 RABRANZRS A
e B FK itk g Fe iR i S
1 Bus Creator 55 B4 B 13 Out 1 g S LR
2 Bus Selector E9 RS 14 Product FEFLEFEH
3 Constant B AR 15 Relational Operator e E R
4 Data Type Conversion bAE) e BiVE T R 16 Saturation 58 W %) e A P A R
= A (—RES 4
5 Demux f}ﬂﬂﬁg%ﬁ%‘) 17 Scope VIR & ria 82
6 e RBU BB, 18 Subsystem TR
ntegrator
7 Gain 35 BEER 19 Sum R R
8 Ground 1% Hh R 20 Switch ZRRIT LR
9 Inl B A O AL 21 Terminator (5B R
10 Integrator BUMHEER 22 Unit delay BT E R 2%
11 Logical Operator BB 23 Vector Concatenate SR A
- M REH CHEBIT
REM—HES)
1.1.2 EZ#EH4E (Continuous)
TSR AL i LA R B L AR an P 1-4 FFrow
Sy 11} i 5 G-
B \; ﬂ lmtml-ie:; rOR) PID Controfles Sae gg:ﬂ“'h’"' State-Space
2] Sonin onny (O} pueetoe ol vewse

{25} zeeree

Bl 14 estbed ro A B B B PR
SRR 13 AR, R 1-2 U T 2 sh AR i 2 7R 5 TR

12 ESERANEZRS AR
Fe B2 R M & e R Bt iR
1 Derivative Wi 8 State-Space LR PEAR S 23 ] B R B R
2 Integrator B 9 TransferFen LR P51 pR BB R B IR
3 Integrator Limited Z IR 10 Transport Delay fist (1] ZE 3R A B
4 Integrator Second-Order — s 11 Variable Time Delay A] 25 At [i] 4 2R AR R

Integrator Second-

Varible Transport

AL AEERREER (A

g Ordes Limited SR BBk 1t Delay {58358 ) Mtk
6 PID Controller PID il 38 13 Zero-Pole T I AR AR R

PID Controller (2DOF)

— Hi1E PID £55 2%
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1.1.3 B4 (Discontinuities)
W A e 40 A0 455 B e AR AR B R FL PR PR an ] 1-5 7,

: i Coulomb & =
jih E::_‘f.,m v L ' Viscous Friction 7 £} Desdzone "7+£'+ m
IA—p Hit Crosing d—F—p  Quantizer Rate Limiter 1:7|4,‘, Rate Limiter
)=¢:p Relay A b  Saturation ."jfc.. Do ijLr Wrap To Zero

B 15 WS M B A B I H P A

WIS A 12 DA, 3% 1-3 FIHH T 2B h A 44 P 5 ik

* 13 AR R A B RS g
e 13247 R i e i85 i B i

1 Backlash o i T B B 7 Rate Limiter A b 1 S PR A B
Coulomb & ECEES R Rate Limiter e 2

& Viscous Friction BE B R 8 Dynamic BB RR AR

3 Dead Zone FE X FF A 9 Relay A A Ak R AR

4 Dead Zone Dynamic BhASVE X S A 10 Saturation O T ) A A e S

5 Hit Crossing ﬁgf;tAéf;ﬁ%}E(J 11 Saturation Dynamic | ZhZASFREE G FEedE SR

6 Quantizer Frv A5 AR b b PR 12 Wrap to Zero i BT

1.1.4 BEHERA (Discrete)
BRI A ) S AR R B L BR AP 1-6 IR

[ hme {2 o (@] 2mm, ] o
§ i, p Disceete Filter o] Rl 1Teem b m;&%?f g:::&m
A o b o e XY - a%’» o A A} FintoOnder Hold
A[ b memoy sy Tapped Delay :::: I o { 22 m&‘;‘

! "";:5 b ;e"a";s‘z‘e"s"‘ lz b Unit Delay A [LLp  Zero-Onder Hold

P 1-6 BSOS AR B R b

BHARGBIIRAA 19 MEAR ., £ 14 50 T 2R D AR 25 &
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*= 14 BRERANERS BiE
5 (287 L i F (A TR i
: Delay SER M 1 Di:crete—Time B B
ntegrator
2 Difference ([ @ix: 8 12 Frist-Order Hold — SRR R R A e
3 Discrete Derivative N € G50 13 Memory oA AR
4 Discrete FIR Filter B FIR JE R A 14 Tapped Delay o BERE R AR

Discrete Filter

IR DA BLR

15

Transfer Fen

B T — {2 128 o AR R

First Order
g Discrete PID M 16 Transfer Fen S A B e
Controller Lead or Lag
7 Discrete PID B ARE 17 Transfer Fen AL BOER  R
Controller (2DOF) PID $5 i| S5 45 B Real Zero PR BOA e
8 Discrete State-Space BEHUR S22 R AR e 18 Unit Delay PRV AL IR FRE R
9 Discrete Transfer Fen B i RO 19 Zero-Order Hold T PR Y B
10 Discrete Zero Pole B ST A
1.1.5 ZESMEEERA (Logic and Bit Operations)
WS AR O & O SR AR RN B AR an 1] 1-7 Firis .
B & - R
_ Gompare To o oo Detect Change Detect Deaease
f:;.;: Detect Fall ::-;f:x; m'i::llﬂ , Detect Ingease 3 ::';:; r xr::;::m
g;'f::‘* Extract Bits .@ Interval Test ::_‘1 g’:;"::“.:“'
Logéca) B g‘:::’m’:" ﬁé\?:z’-f Shift Arithmetic

P17 R O R AR 1 S AR B L
W G OHARVERIAIA 19 M EABIER, 2 1-5 51 T IZBLRA T AR A 2 55 5

=15 RS MIRERRAN ARG HE

F5 TR B % T e 45 FEH
1 Bit Clear A “0” BRI 11 Detect Increase FCTHE AR e
2 Bit Set Hed A7 R 12 |Detect Rise Nonnegative| A oG A% e
3 Bitwise Operator A 407 s 13 Detect Rise Postive TE{RAG DA e
4 Combinatorial Logic A R 14 Extract Bits ORI Bk
g Compare To Constant ESE i Ad 15 Interval Test [ i) ) aCAs e
6 Compare To Zero 5 s p i 16 Interval Test Dynamic A7 X R e
7 Detect Change R I 75 A 17 Logical Operator R AR
8 Detect Decrease A TR E (AR A B 18 Relational Operator F Rz B
9 Detect Fall Negative T ARG T A ke 19 Shift Arithmetic BAB
10 [Detect Fall Nonpostive AJe 1A T A ke
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1.1.6 RBEHHERA (Lookup Tables)
TG AR H A9 B A S H B hRan & 1-8 Fw .

2-D Lookup £ Direct Lookup
Table o camr g Caosine T

Lookup Table "%." Prelockup $ serd  Sine
Dynamic T

Bl 1-8 M AR A ) HEA AR b SO T

R A O N EAB, £ 1-6 Gl T IRBHA hRAB ) % 555 FiE

x 1-6 RIETHERANEZRE Hig
F5 787 S 0 B % e BB R Bk FHE

1 1-D Lookup Table — Yy AR 6 Lookup Table Dynamic A FER

2 2-D Lookup Table oA R 7 Prelookup FRRT HEF

3 Cosine AL PR R 8 Sine 1E 3% eR A B e i g

4 Birect Logk.up n M P2 g | oD Lok up Table n e Fe b
Table (nD)

5 IIS?.rmlation (nD) o 4 P 0 5 A A b
sing Prelook up

1.1.7 ¥PZEEHRLE (Math Operations)
Bof i TR () AR R B L PR AR T ] 1-9 Pl .

LEQ\:Q_%J E Add P e 1:' A 4 Assignment Bias
Find Nonzsra

Re Complex to x
Corpeo e e o ST Y e el

Tl
'C‘ gnitude-Angle

)D.e.nn :‘} "'“M’E}""“"““‘" c.::-n ’B‘“"““‘

ie to Complex
R et~ O SO .y RSO Y SR V] -
i 7 SRRy QP e O S
fR s g 2 [ oo {F} |
Bm )@Sum :“h’;:_ Bm"‘“ E}MW

1} Vedor Ta)  Weighied Sam-

Cancsienate ple Tima Math

B 1-9  BeEis SRR A R REAAR e RO AR

R 37 AN AR, R 17 /i TRCEE R AR 2 R 5 & .
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*®17 BFIEHERAPERNBRSAHE
F5 B2 B i Fs (32T S ik &R
1 Abs HR A W R B 20 Product of Elements ek
o _ Real-Image to 9B AT
3 Algebraic Constraint B AR 22 Reciprocal Sqrt FIFCE R
4 Assignment S e AR AR 23 Reshape [V 4 TR i A R
5 Bias i AR 24 Rounding Function e R B B
6| gl ek s | 25 Sige 3 R,
agnitude-Angle
7 ?"}"I'e" B A EOR S b | 26 Signed Sqrt ERFH A
eal-Image
8 Divide T prpith 27 Sine Wave Function TE 9% 30 pR B e
9 Dot Product HE AR 28 Slider Gain AR 2SRk
10 e Nadeery EHEELE 29 Sqrt T R
ements
11 Gain I ATE— BN AR 30 Squeeze MKk 1 “Ii4E”
1p | Mesnitude Angle o e Cinmokagnse | 2 Subtract R
to Complex
13 Math Function LV NG h 32 Sum SRACEAELE
14 . Bl KR I 33 | Sum of Elements 255 R AL
‘oncatenation
15 MinMax R M | 34 Thgsoemenic A R
Function
MinMax Running " ; p ; = .
16 B AT VR A 55 0/ MR 35 Unary Minus LTI 7. RS
esettable
17 Premute Dimensions T A B HE 36 Vector Concatenate SRR
. " Weighted Sample A R e )
18 Polynomial Z 5 R 37 Time Math PR
19 Product T LA
1.1.8 #EREMIELRZE (Model Verification)
R ARG WA Hhe 2 Y FEAS A H B L R AN 1-10 BT .
¥ - & Checx Static
H e 0 s fE s i s
flem] R {he] oo UpperBouno

1-10  HEAYHG I HR 2 A3 A AR e S R PR Ao
B IBIRA A 11 DEAR, R 1-8 G TZBE A rh AR A £ PR 5 k.
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*1-8 BRSNS A M Z RS iR
e B ATR T FT) TR YT

1 Adeertion S MR 7 Check Dynamic e
Lower Bound

2 | Check Dynamic Gap | MW#AKFLELSL | 8 ol iy Kol EhAs 1Ak

pper Bound
3 Check Dynamic | o mangim | o AR dnput Faildgs A Bt e
ange Resolution

1 | Check Static Gap | MIMBAKEEEES | 10 SR B KA T IR,
Lower Bound

5 | Check Static Range | Ml GHEEASR | 1 et Static Kol A |- WA
Upper Bound

6 Ch‘g“ Discrete o 2 8 0 A

radient
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