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File Edit View Display
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Mode! Browser

Diagram  Simulation  Analysis Code Tools Help
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Block Parameters: C
Series RLC Branch (mask) (link)

Primer01_3 Primer01_3

OUYETHH YCIIOB, ped. CMep...

+ oznacCava ref. smer

ﬂT— DC Voltage Source C

Implements a series branch of RLC elements.
Use the 'Branch type' parameter to add or remove elen

branch.
=
= g\ /A N g al+ | >|_I Parameters
_ Branch type: C
R Voltage Measurement

Scope Capacitance (F):

l1e-6

Set the initial capacitor voltage

Continuous

Capacitor initial voltage (V):
-10

|
}
T
]
1

«

powergui

Measurements | None

Cancel Help

Ready 2095

ILi1o4e KoHae3aTopa ce pa3auxkyjy!!!

N odeds

4| Powergui Initial States Setting Toel. model: untitled

Initial electrical state values for simulation:

Block Parameters: powergui >
PSB option menu block (mask)

Set simulation type, simulation parameters, and preferences.

Solver Tools  Preferences

Steady-State Initial State

Machine Initialization Impedance Measurement

(1 oc'c - lov. |

MATLAB: Simscape
Power Systems

Set zelected electric
-10

Force initial electrica

() To Steady State

ID To Zero

FFT Analysis Use Linear System Analyzer

Hysteresis Design RLC Line Parameters
Generate Report Customize SPS blocks

Load Flow
b Load flow settings

Cancel Help Apply
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o Configuration Parameters: untitled/Configuration (Active) — O >
]
* Commonly Used Parameters = all Parameters
Salect: Simulation time
S Start time: {0.0 Stop time: |0.01
Data Import/Export
> Optimization Solver options
» Diagnostics
Hardware Implementation Type: |Variable-step - | Solver: |auto (Automatic solver selection) -
Model Referencing
Simulation Target b Additional options
» Code Generation
» Coverage
» HDL Code Generation
Simscape

Simscape Multibody 1G
» Simscape Multibody

9 oK Cancel Help Apply




ap Muika Ilorpeouh, Banpeanu npodecop, Ilpakmuxkym u3z pauynapcke ananuse kona, Y uupep3urer y beorpany — Esnexrporexnnuku pakysarer, 2019.

'@ Configuration Parameters: untitled/Cenfiguration (Active) — O
“* Commonly Used Parameters = All Parameters
Category: Al | - | L Search selected category
Parameter Value Command-Line Name
Solver » Simulation time ~
Start time |D 0 | startTime

Simulation start time. Mote that the values that you specify as block i...

Stop time StopTime
Simulation stop time. | 0.01 |

Solver » Solver options
Type |"u"'ariable—step | - | solverType

Choose a variable or fixed-step solver.

Solver auto (Automatic solver selection)| + | solver
Choose a solver. If disabled, enable in "Additional options" by changi...

Solver » Additional options
Max step size |1e4 | Max5tep
Maximum step size for a variable-step solver.
Relative tolerance | 1e-3 | RelTol
Specify the largest acceptable solver error, relative to the size of eac. ..
Min step size [auto | MinStep
Minimum step size for a variable-step solver.
Absolute tolerance | auto | AbsTol
Specify the largest acceptable solver emor, as the value of the meas. ..
Initial step size |auto | InitialStep
Specify the size of the first time step that the solver takes.
Shape preservation |Disable All | - | ShapePreserveControl

Improve the integration accuracy by preserving the shape of states b...

9 OK || Cancel || Help |  Apply
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IIokpeTame cumynamnuje. ..

1 W Analysis  Code  Toocls  Help
@"D &~ 1 Naormal v] va
Primer01_3

& |[Palprimero1_3

= E-I-—/\/\/\, - * al+ >
_E - V
R r
& Voltage Measurement Scope
| 4+ +
+ u(to_) — _10V 1
—— DC Voltage Source C
ST
o . Continuous
1]
powergui

MATLAB: Simscape

“Power Systems

292% o
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Hanaxeme oa3uBa... OCIINIOCKOII

T S
agram  Simulation Analysis Code Tools Help
4 - ME YO NS (®) v 0.001 [normal -] @ - -
Primer01_3
1 e [PalPrimero1_3 -
(o}
)
=
H-I—/\/\/\/ g . gl +
= >
R ”
! Voltage Measurement Sco
il 4
+ ——
— DC Voltage Source c
TN
n .
Continuous
(1]
L powergui

MATLAB: Simscape
Power Systems
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Be-3-¢40p

Primer01_3

® v oo =

® [Balprmert 2

B U E

i o e S

4 Configuration Properties: Scope >

Main Time Display Logging

O Open at simulation start
[ pisplay the full path

Number of input ports: |l | Layout

e AVAVAVES . al+ 1
A Sample time: |—1 |
R Voltage Measurement Scope .
P Input processing: Elements as channels (sample based) -
+ l Maximize axes: Off -
DC Voltage Source c
T Axes scaling: Manual 4 Corr o - <
T Continuous onfiguration Properties: Scope
Main  Time Display  Logging
T powergui J E
.L Time span: Auto
1
— ime span overrun action: ‘Wra
Ti p cti Wrap
Time units: None
4| Scope - a bt
) Time display offset: 0
|

Simulation  Help

= a-C- F -

File JTools  View
@ L -JON=

Ready

Sample based |Offzet=0 T=0.010

Time-axis labels: Bottom displays only

[1 show time-axis label

4 Configuration Properties: Scope *
Main Time Display Logging
OK Cancel
Active display: 1 -
Title: |%¢5igna|L.abe|:- |

[ show legend Show grid 4\ Configuration Properties: Scope

L] Flot signals as magnitude and phé  yain  Time Display  Logging
¥-limits (Minimum): |-12.49989

[ Limit data points to last: | 5000
Y-limits (Maximum): [12.49898

[ Decimation: 2
¥-label:

Log data to workspace

Variable name: ScopeData
J oK

Save format: Dataset

MATLAB: Simscape
Power Systems

J

Cancel
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'@: Configuration Parameters: untitled/Configuration (Active)

* Commonly Used Parameters = All Parameters

E—— ] — SR N i % P
£ Search selected category

Category: Al 2

Parameter Value

Solver » Simulation time

Start time |D.D |

Simulation start time. Mote that the values that vou specify as block i...

Stop time I |D.I‘J1 i |

Simulation stop time.

Solver » Solver options

Type \Variable-step B3

Choose a variable or fixed-step solver.

Solver |auto (Automatic solver selectinnﬂ - |
Choose a solver. If dizabled, enable in "Additional options” by changi...
T=RC=1ms

/10 = 0.1ms

Relative tolerance | 18-3 |
Specify the largest acceptable solver ermror, relative to the size of eac. ..

Solver » Additional options

Max step size I 1e-4

Maximum step size for a variable-step solver.

Min step size

- . auto |
Minimurm step size for a variable-step solver. |

Absolute tolerance

auto
Specify the largest acceptable solver ermror, as the value of the meas. .. | |

Initial step size

auto
Specify the size of the first time step that the sclver takes. | |

Shape preservation Disable Al |~ |
Improve the integration accuracy by preserving the shape of states b. ..

Command-Line Mame

StartTime

StopTime

SolverType

Solver

Max5tep

RelTol

MinStep

AbsTol

Initialstep

ShapePreserveControl

J oK

|| Ganeel ||

Help

Apply

>
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Simscape — Foundation Library, Utilities

P Library: simscape - Simulink — O et

S 1S Cape File Edit View Display Diagram Analysis Help
HE = 7
@ - B MR R

simscape
= sirnscape -
Foundation Utilities o
Library P untitled - Simulink O *
|:| File Edit WView Display Diagram Simulation Analysis Code Tools Help
-5~ o &8 [N~ f0 > Q@~ &~
ﬂ untitled
® |[ajuntitled -
Multibody ol
£l
=
@
-H 0
2 ||H
Ready 1

Ready 100% VariableStepAuto
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File Edit View Display Diagram Analysis Help
File Edit View Display Diagram Analysis Help
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® ﬂ_"b ;W File Edit View Display Diagram Analysis Help
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i'i Library: fl_lib/Electrical - Simulink

File Edit View Display Diagram Analysis Help

File  Edit
EL-E-H <«

Electrical Elements

View

Display Diagram  Analysis

"i Library: fl_lib/Electrical/Electrical Elements - Simulink

Help

£ EE-9-

O

MATLAB: Simscape
Foundation Library

X

E-TO-8 €

£ EEE-9-

[Pa|_iib ¥ [Pa| Electrical » [Ba| Electrical Elements

Electrical

(Pl A_iib ¢ [Pa|E
|

ical

Electrical Elements Electrical Sensars I

Electrical Sources I

EE S| e

é
-

Capacitor

AL

Ideal Transformer

SR I

-

nduciog Infinite Resistance

—é— Electrical Refe

'bi Library: fl_lib/Electrical/Electrical Sources - Simulink -
File Edit View Display Diagram Analysis Help [ §H§ :D_' C:_[)Opmcimuit
U = Crp-Amp
-o-8 ¢ £ GEE-© |
a Mutual Inductor
Electrical Sources | 3
@® |[Pa|flib » [ Electrical b [PaElectrical Sources / Re 100%
it \
lEl @ AC Current Source (% AC VWoltage Source ® g‘::glﬂd ex
2 ’i Library: fl_lib/Electrical /Electrical Sensors - Simulink
= ile  Edit View Display Diagram Analysis Help
UE =
O - WO-B| ¢ & g5 E- Q-
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Current Source Voltege Source Electrica nNsors
= ﬂ_ll'NElecn'ical 4 Elecn'ical SEnsors
+ T + - I
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P2, Primer01_e2 lof_X
File Edit View Display Diagram Simulation  Analysis Code TJools Help
bk - 8 CERC AM=MESONZ ORSF bomd -] @~ @y
Model Browser = Primer01_e2
[%a[ Primero1_e2 ® |[PalPrimer01_e2 -
£ fx)=0 p
=3
Solver |
Configuration —  Electrical Reference1
Voltage Sensor
o |
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Resistor ’
C PS-Simulink Scope
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Simscape
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Block Parameters: Solver Configuration

Solver Configuration

Defines solver settings to use for simulation.
Parameters

[] start simulation from steady state

Consistency tolerance |1e-09

[ use local solver

Solver type Backward Euler

Sample time 0.001

[] Use fixed-cost runtime consistency iterations

MNonlinear
iterations

Mode iterations 2

Linear Algebra Sparse

Block Parameters: DC Violtage Source =

DC Voltage Source

The ideal voltage source maintains a constant voltage across its output terminals, independent of the current
flowing through the source. The output voltage is defined by the Constant voltage parameter, and can be any
real value.

Source code
Settings

Parameters

Constant voltage: 10 W e

Cancel Help Apply

Delay memory

budget [kB] 1024

Apply filtering at 1-D/3-D connections when needed
Filtering time
i 0.001

Cancel Help

MATLAB: Simulink
Simscape
Foundation Library, Utilities

Block Parameters: Resistor >
i
Resistor

The voltage-current (V-I) relationship for a linear resistor is V=I*R, where R is the constant resistance in ochms.

The positive and negative terminals of the resistor are denoted by the + and - signs respectively. By convention,
the voltage across the resistor is given by W{+)-V(-), and the sign of the current is positive when flowing through
the device from the positive to the negative terminal. This convention ensures that the power absorbed by a
resistor is always positive.

Source code
Settings
Parameters  Variables
Resistance: I | 1000 | | ohm v | I
Concel || nelp | Apply
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Block Parameters: Capacitor bt

copcte IloueTHHU yCOB...

Models a linear capacitor. The relationship between voltage V and and current I is I=C*dV/dt where C is the
capacitance in farads.

The Series resistance and Parallel conductance represent small parasitic effects. The parallel conductance can be
used to model dielectric losses and the series resistance used to represent the effective series resistance (ESR) of
the capacitor. Simulation of some dircuits may require the presence of the small series resistance. Consult the
decumentation for further details.

Source code
Settings

Parameters Variables

Capacitance: I le-6 F w u
Series resistance: |L'l | | Ohm v|

*d\/dt where C is the capacitance in farads.
Parallel conductance: |L'l | | 1/0hm v|

wrallel conductance can be used to model
ice (ESR) of the capacitor. Simulation of
mentation for further details.

Settings
Parameters  Variables
COverride Variable Priority Beginning Value Unit
| Current Mone <~ |0 A -
] Voltage Mone ~ |0 v v
I Capacitor voltage High ~ -10 v w
MATLAB: Simulink
Simscape

Foundation Library, Utilities Cancel Help Apply
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Hanaxeme on3unBa...

\| Scope

Simulation  Help

Ready Sample based T=0.010
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Simulink % — Ax+ Bu
s . | .. D,

Eile Edit View Display Diagram Simulation  Analysis  Code  Jools  Help .
(= = ol =
= - 8 Ee-E-4OP = @~ x|,_, =%
= ’
Model Browser = Primer0l_s3 LB

Primer01_s3 ® |[Pa|rrimer01_s3
@ u(t) — nmodyna (ymas)
3 x(t) — NpoMeHJbHBA CTamkba
=
Xy — IMPOMEHIbUBA CTaka y TPEHYTKY £,
X' = Ax+Bu | |
> y = Cx+Du q
Stepl State-Space ScopeT
«
159% oded5

Ready
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KOJIO je 00pa30BaHO y TPEHYTKY 7, =0 ¥ = Ax + Bu
» . S . 1 . k y=Cx+ Du
e 1mulin 4 o
n =
g —uo=9 U=l (t) > nobOyna (yna3)
U, B X = U (t) — HaIOH KOHJEH3aTopa (IPOMEHJbUBA CTamkba U OJ3HB - U3J1a3)
i x(t, ) = U, — HanoH KOHACH3aTOpa y TPEHYTKY £,
— u,(t)=Ri. +u.(?)
i = e
R =1kQ at
u, (1) =U h(1),U =10V duc(t) _ic _ 4O —uc® _ uc(0) 4,
w ()= Uy =—10V dt ~ C RC RC ~ RC
u-(t,)=U,=-10V
du,.(t) 1

= Au(t)+ Bu,(t)= A=—-——=-1000, B =1000
5 c () + Bu, (1) Y

u-(t)=Cu,.(t)=C=1,D=0
u-(t,)=U0U,=-10V



Step
Output a step.

Parameters

Step time:

Initial value:

0

Final value:

10

Sample time:

0

Interpret vector parameters as 1-D

Enable zero-crossing detection

[ ok || cancel |[ nelp |

Model Browser

Diagram  Simulation

PauyHapcke ananuse Kona, Y HUBep3uTeT y

Simulink

Analysis  Code

BE-E-4O P -
= PrimerQ1_s3

Jools  Help

@

Function Block Parameters: State-Space
State Space

State-space model:
dx/dt = Ax + Bu
y=0Cx+Du

Parameters

Primer01_s3

Primerd1_s3

9 [

A

B:

1000

C:

1

D:

0

Initial conditions:

-10

Absolute tolerance:

auto

State Name: (e.g., 'position")

J [ cancel ||

Help

| X' =Ax+Bu
> y = Cx+Du

Step1

State-Space

Apply




#3| Function Block Parameters: State-Space Source Block Parameters: Stepl
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State Space Step
State-space model: Output a ste
dx/dt = Ax + Bu - -
y=G+Du Parameters
Farameters Step time:
° °
: S 1 k |
1mu ln Initial value:
B:
| 0 |
1000
Final value:
c
10
1
D: Sample time:
0 0
Initial conditions: /| Interpret vector parameters as 1-D
-10 /| Enable zero-crossing detection
Absolute tolerance: Scopel R
auto EE IR E N
State Name: (e.g., 'position")
2 o ' == — =i

Eile Edit View Display Diagram Simulation Analysis Code Tools Help

= - He-E2-40Pp » Q- -
Model Browser Frimer01_s3

%8| Primer01_s3 ©  |[PalPrimer01_s3

X' =Ax+Bu
y = Cx+Du

State-Space
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Pemmo “pydno”

R t =0
+ c
VS(_) -

d
d
vR:Ri:RC%

R

dvc
RCE +VC = Vsuﬂ([)
dv,
t>0 RC—=+ve = Vs
—(1/RC)t
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MuPAD

duc(t)

R =1kQ
C=1puF

1
=Au (t)+Bu (t)=> A=——
c(@) NO) w

uy (1) =U h(t),U =10V

—1000, 8 =1000

. -+
J/ PrimerD1_MuPAD1 - MuPAD -

File

Edit View Mavigation

Insert

Format

Motebook Window Help

‘ mupad

[l E\ e -El-,] Ei TG 11;‘; 4 i@ [E? Generic Sans Serif - »
I Command Bar >
[ Ve:=ode::solve ({ve' (£) = —1000%ve (£)+10000, wve(0)=-10}, wol(t)) Lf imf o5 g
s 8x =a - L]
5y o—1000 1} i
] {ID 20e [rdx =y Iaf,
plotfunc2d(ve[1l], ©=0..1/100) {x'_r.cl}' f:’.f' flx-.::
Y 10 EE e:=.!:-‘r a==48
a
atb n! x— fix)
E v L2 -
= =i @ e? ix ifg
4 - L -
3 . m' o !".!, mks .
0 -+ttt - —
0.001 0002 0003 0004 0005 0006 O0.007 0008 O0.009 0010 EEH] - fﬁﬁ @
-2 t
-4 General Math ..
£ Plot Commands .
-8 ode — domain of ordinary differential equations
10 N
[ -
Mot Connected Text £ NS
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Symbolic Math Toolbox
syms vc(t)
Vc=dsolve(diff(vc)==-1000*vc+10000, vc(0)==-10)
ezplot(Ve, [0, 0.01])

10 - 20 exp(-1000 t)

-
o

EDITOR PUBLISH WIEW

EE:' . % IEFnes erl:

~| Compare + Comment
Mew Open Save =

- - - E Print = Indent

FILE

o & A M O N A O ®
—_

N
o

1 - swms e t)
2 - Wesd=olve (diff (ve) =-10004%vc+ 10000, woi(l)=-10]
3 - egplot (Ve, [0, 0.01])

o

| Untitled | Primer01_msymsLlm [ 4 |
| 0.002 0.004 0.006 0.008 0.01
t
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| I [ www.wolframalpha.com

- Give your brain a quick workout with Wolfram Problem Generator.

3% WolframAlpha soe,

ﬁ y' +1000 * y = 10000, y(0)=-10 7 B B
2] B T = Examples == Random
Input: New fo
[y () + 1000 y(x) = 10 000, y(0) = 10} Wo.‘fmmeph&?

ODE classification:

first-order linear ordinary differential equation | ‘ ﬁ

e
Alternate forms: olframlalpha Ty ] é &
|¥'(x) = 10 000 - 1000 y(x), y(0) = —10} % TOMVI e

1/ (x) + 1000 (y(x) — 10) = 0, ¥(0) = — 10} ﬁ',*,*i?;‘ ﬁﬂ.-

Differential equation solution: | Approximate form l | [# step-by-step solution
a5
L) = 10 20 01000~ Take the Tour

Plots of the solution:

New!
y \ Wolfram Problem

Generafor
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L9 live.sympy.org

Main Page Download Documentation Support Development Donate

These commands were executed:

»»» from _ future__ import division

>»> from sympy import *

»»> X, ¥, 2, t = symbols({'x y z t")

»»> k, m, n = symbols('k m n', integer=True)
»»» f, g, h = symbols('f g h", cls=Function)

Documentation can be found at http://docs.sympy.org/.

»»» diffeq = Eq(f(x).diff(x) + 1leee*f(x), leeas)
»»> diffeq

1000£(z) + 4= f(x) = 10000

»»>» dsolve(diffeq, f(x))
f(z) = C1e710%0=z L 10

2>

m Clear J Fullscreen

0g In

About this page

SymPy Live is SymPy running o

Engine.

This is just a regular Python sh
following commands executed

»»» from _ future_ import divis
»»» from sympy import *

3> ¥, ¥, Z, T = symbols{'x vy z
»»» k, my, n ymbols( 'k m

n', i
»» f, g, h ymbols('f g h', ¢

o

Please note that the Google Ap
timeout of 60 seconds for com
due to a quirk in Safari on 05,
is 58 seconds.

The thumbtack icon is from the
Bar Icon Pack and is used unde
may use the materials in this fi
restriction to develop your apg

apps."
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CircuitLab, Maxima-online,...

& S5 C | & https-".-'wv\fv\f.circuitlab.com

ST

—\/\/\/\_bi—LAB \ ork ch  Forums

Effortless schematics. Powerful simulation.

Choosing the right design tools : —
makes your jOb easier. Getting Started with CircuitLab ~»
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eql:x*a+y-2=y;

floor-numer-solve

P
g123'2142.7°22+1.9° eq2ixe2-y;
023.8'21-1.522+2'23..
03:0.8'21+3.822-0.3" Linsolve([eq1,eq2], [x,y1); no history
Calculate

floor-length load-sum
Aufgabe:"Uebungen zum..

x[3.4.3.1,3.3525,. E
n-length(x) /* Wie vi Instructions to Maxima A
Calculate Your solution wil be ssved in dstabsse. Plsese read Prvacy policy -

floor-numer-solve Calculate e 00
g1:gf+gw=(1450/3.92):
g2:gf-gw=(1450/4.22);

I'salve((g1.02] [af. g PIOttI ng
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