MeTtoobl MaTemaTtunyeckoro
MOoOennpoBaHUA



Tembl:

. Pewartenu;

. [TocTpoeHne mogenu Simulink- SimPowerSystem

. NporpammHoe n3amMeHeHne NnapameTpPoOB CXEMbI;
. [lporpammHoe namMeHeHme Lara MoaenmMpoBaHns;
. 3aMeHa cucTeMbl ynpasneHnst 6noKoM ¢ KOAOM;
. Vichonb3oBaHWe reHeTU4YECKMUX anropuTMOB;

. Micnonb3oBaHWe ynpaBngaemMoro afieMeHTa;

. Vichonb3oBaHne MHOrosaaepHoCTw.

. CoBMeCcTHOEe ncnosnb3oBaHue Mo4desn

Simulink- SimPowerSystem + Psim

10. Co3gaHne MmacKknpyembix noacucTtem

OoOoO~NOOULL D WDN PR



dopmarT 3aHATUN

 [lomaluHaa paboTa + Aoknagbl Ha NeKLUUm:

* 1. B Ka4yecTBe cxeMbl — cxema U3
bakanaBpCKOM UMM MarncTepcKou;

e 2. Ha nekunax sblaatoTcs 3adaHUSA;
e 3. Ha BbInonHeHne 3agaHung no teme 2
Heaenwu;

e 4. Ha nekumnax kaxxaobih OTYNTLIBAETCH B
doopme npeseHTauum o npoaernaHHom paboTe;

* 5.J1.P. — no HeobxoanmocTun, ong
KOHCYNbTaLWW;

ea DM ©AA mIRANALITAILLIIZIZ D FAAANRKMIA ATLIATA



CosnaHune cxembl

 Moaenb cTpouTtcs
Ha OCHOBE
OnbrnnoTeku
SimPowerSystems;

* He 3abbiBaeM npo
powergui!!l

a~E-o= @

Simscape/SimPowerSystems/Specialized Technology /Fundamental Blocks

=} Simulink
Commonly Used Blocks
Continuous
Dashboard
Discontinuities
Discrete
Logic and Bit Operations
Lookup Tables
Math Operations
Model Verification
Model-Wide Utilities
Ports & Subsystems
Signal Attributes
Signal Routing
Sinks

Sources
User-Defined Functions
[ Additional Math & Discrete
Aerospace Blockset
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

(- 3

)

ey

Simscape

=} Simscape.
jation Library
G- SimDriveling
[#- SimElectronics
[#- SimHydraulics
 SPonersy e
omponents
[=} Specialized Technolog
&8 Fundamental B
[#- Control & Measurements
[#- Electric Drives
- FACTS
[+ Renewables
Utilities
(- Simulink 3D Animation
B Simulink Coder
[#- Simulink Control Design
[# Simulink Design Optimization

Systems

(- Simulink Design Verifier

Electrical Elements Interface Machines Measurements Power

Elements Electronics
powergul ‘

powergui

powergui

SimPower




CMeHa pelwlaTtens

& Configuration Parameters: Lab_1/Configuration (Active)

=10l

—Simulation time

Start time: [0 Stop time: [0.05

—Solver op}i{oncsl

Optimization
Diagnostics
Hardware Implementation

ode23s (stiffMod. Rosenbrock)

‘Model Referencing Type: Iver:
= llation Tar_get Max step size: Relative tolerance:
Code Generation
HDL Code Generation Min step size: Iaut: Absolute tolerance: Iauto
#Simscape
- SimMechanics 1G Initial step size: |aut0 Shape preservation: |Disable all LI
-SimMechanics 2G
Number of consecutive min steps: | 1
Solver Jacobian method: |aut0 LI

—Tasking and sample time options

Tasking mode for periodic sample times: I.&.u’rﬂ j

I~ automatically handle rate transition for data transfer

I Higher priority value indicates higher task priority

—Zero-crossing options

Zero-crossing control: lUse local settings ;] Algorithm: INonadaptive ;]
Time tolerance: I 10*128*eps Signal threshold: Iauh::
Number of consecutive zero crossings: [ 1000

&

? ] oK Cancel Help l Arply |




PeLuatenu

* 7 pewiateneun c nepeMeHHbIM LWarom u 7
pelwlartenen ¢ PMKCUpPOBaHHbLIM LLArom

—Solver options

Type: lFixed-stJep _'_l Solver: |ode3 {Bogacki-Shampine) E]
discrete (ho continuous states) :
Fixed-step size (fundamental sample time): IautD odes (Dormand-Prince)

odeS (Dormand-Prince)
ode4 (Runge-Kutta)
ode3 (Bogacki-Shampine)

—Tasking and sample time options

A : o . 0de2 (Heun)
Periodic sample time constraint: IUncom ode1 (Euler)
Tasking mode for periodic sample times: IAutD ode14x (extrapolation) =3
—Solver options
Type: |Variable—shep LI Solver: |0de45 {Dor mand-Prince) j

discrete (no continuous states)

Max step size: |1e 0S Relative tolerance: ode45 (Dormand-Prince)
Min step size: | auto Absolute tolerance: 00823 (Bogacki-Sharmpine)
odel13 (addams)
Initial step size: Iauhj Shape preservation: odelSs (stiff/NDF)
ode23s (stiffMod. Rosenbrock)
MNumber of consecutive min steps: 1 ode23t (mod. stiff/Trapezoidal)
ode23th (stiff/ TR-BDF2) )




Bbibop peluaTtens

Library of Solvers

Yes Deploy model as No

generated code?

Does the model
have continuous

states?

Does the model
have continuous

states?

\ 4 \ 4 4 \ 4
Fixed-Step Fixed-Step Variable-Step Variable-Step
Discrete Solver Continuous Solver Discrete Solver Continuous Solver

ode1 odeb ode 155 ode 45
ode2 o0de8 ode 23s ode 23
ode3 ode 14x ode 23t ode 113
ode 4 ode 23th




Pewatenun ¢ ouKCUpoOBaHHbLIM
LLarom

Fixed-Step
Continuous Solvers

Does your
No model contain Yes

physical modeling

Yes

No

|s the
model stiff?

v vy

Fixed-Step Fixed-Step
Continuous Continuous
Explicit solvers Implicit Solver
ode1 ode4 ode 14x
ode2 odeb

ode3 o0de8



Pewiatenu c nepemMeHHbIM
LLIarom

Variable-Step
Continuous Solvers

Does your

No model contain Yes
physical modeling
components?
No Is the Yes
model stiff?
\ 4 Yy
Variable-Step Variable-Step
Continuous Continuous
Explicit solvers Implicit Solvers
ode 45 ode 158 ode 23t
ode 23 ode 23s ode 23tb

ode 113



PeLuatenu

Solver Integration Technique Order of Accuracy
odel Euler's Method First
ode2 Heun's Method Second
ode3 Bogacki-Shampine Formula Third
ode4 Fourth-Order Runge-Kutta (RK4) Formula Fourth
ode5 Dormand-Prince (RK5) Formula Fifth
oded Dormand-Prince RK8(7) Formula Eighth
Multistep
ODE Solver One-Step Method Method Order of Accuracy Method
ode45 X Medium Runge-Kutta, Dormand-Prince (4,5) pair
ode23 X Low Runge-Kutta (2,3) pair of Bogacki &
Shampine
odell3 X Variable, Low to PECE Implementation of Adams-
High Bashforth-Moutlon
ODE One-Step Multistep Order of Solver Reset = Max.
Solver Method Method Accuracy Method Order Method
odel5s X Variable, Low X X Numerical Differentiation Formulas (NDFs)
to Medium
ode23s | X Low Second-order, modified Rosenbrock formula
ode23t | X Low X Trapezoidal rule using a "free" interpolant
X Low X TR-BDF2

ode23tb



3agaHune

1. Co3gaTtb MoAernb B CUMYIUHKE Ha
OCHOBE CXEMbl U3 MarncTepckou nnu
bakanaBpcKkon paboTbl (OTYETA HE
TpebyeTcd, NOCY>XXUT OCHOBOW ONA
cnegyowmx 3agaHun)

2. BblOpaTh pelwiartens U caenaTb Aoknaa
No BbIOpaHHOMY peluaTento ¢ onMcaHneMm
MeToda U OTNMYMEM OT APYrnx peLuaTenen.



