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Introducao aos métodos de simulacao numeérica

Como encontrar Vc e iL?
L

LY

R

R=20Q L=6,95mH C=1uyF Es=1V
Chave fecha em 0,1 ms Fonte: [1]
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Solucao Analitica
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Ensaios Praticos
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Simuladores Analogicos

Fonte:[2]
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Simuladores Analdgicos

TNA- Transient network analyser Fonte:[2]




PEA5009

Aula

Introducao aos métodos de simulacao numeérica

Simuladores Digitais

Program Organisation Website address
EPEL/DCG EMTP EPRI www.emtpdo.com/
ATP program www.emtp.org/
MicroTran Microtran Power Systems www . microtran.c om/
Analysis Corporation
PSCAD/EMTDC Manitoba HVDC Research www hvde.cal
Centre
NETOMAC Siemens www.ev.siemens. defen/page s/
NPLAN BCP Busarello + Cott +
Partner Inc.
EMTAP EDSA www.edsa.com/
PowerFactory DIgSILENT www.digsilent.de/
Arene Anhelco www.anhelco.com/
Hypersim IREQ) (Real-time simulator) www ireq.ca/
RTDS RTDS Technologies rids.ca
Transient Performance MPE (MATLAB based) WWW TP COMm
Adwvisor (TPA)
Power System Toolbox Cherry Tree (IMATLAB www.eagle.cal cherry/
based)

Fonte: [1]
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Simuladores Digitais

Program Organisation Website address

ATOSECS Unmiversity of Quebec at cpee.ugtruquebec.cafdetodefatod_1him
Trios Rivieres

Xlrans Delft University of eps.eltudelft.nl
Technology

KREEAN The Norwegian University  www.elkmfl.ntnu.no/siel Oay/Krean 1990 pdf
of Science and
Technology

Power Systems  MATHworks (MATLAB ww w.mathworks com/products/
based)

Blockset TransEnergie ww w.lransenergie-tech. com/fen/
Technologies

SABER Avant (formerly Analogy  www.analogy.com/
Inc.)

SIMSEN Swiss Federal Institute of  sumsen.epfl.ch/
Technology

Fonte: [1]
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Simuladores Digitais

OEMTP-Open ElectroMagnetic Transient Program

Open ElectroMagnetic Transient Program Monaro e Di Santo

‘0 7 commits ¥ 1 branch

Branch: master ~ New pull request

44 renato-monaro Initial condition added.

i doc Initial Upload

il src Initial condition added.

[E AUTHORS Initial Upload

[@ COPYING Initial Upload

[& Changelog Initial Upload Fonte: [3]
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Simulacao por Espaco de Estados
Equacao de Estado

x1 (1) =apxi(t) +ayxa() +- - +apxn(t) +brug () +biousr() + - -+ bypum(t)
X2 (t) = ax x| (t) +axaxo(t) + -+ appxu(t) + boyu () + boous(t) + - - + byt (1)

Xp(t) = ap1x1 (1) + appxo(t) + - -+ appxp(t) + byruy (1) + byour(t) + - - + bymity (1)

(X1 [ayjy ap - ay | [ [ b1y b2 o Dy | [fun

) a)y axy -+ Ay, X2 byy by - by U
= . . _ . e .

\-ifn | dpyl dp2 -+ dpp_ \xn _bnl bn? s bnm_ \Hm

X = [A]X [B]ll Fonte: [1]
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Simulacao por Espaco de Estados
Equacao de Saida

yi(t) =cpx1@) +cppxp() + - Fcoppxn(@) +diyu () + dipur(t) + - +dppum (1)
ya(t) = co1x1(t) +cpx2(t) + -+ + copxp(t) +dojuy(t) + dopur(t) + - - -+ doytt (1)

yo(t) = co1x1(t) +copxa(t) + -+ 4+ copxn(t) + doruy (t) + dopur(t) + - - - + domum (1)

Y1 c11 €12 - Cip | (X1 dyy dip - dyn | Uy
2 21 €2 ot C2p X7 dyy dyp - doyy 75)
) = ) ) ) ) ) + ) ) )

Y0 L co1 €02 Cond \Xn L do1 dop - dom ] \uUm

y = [C]X T [D]ll Fonte: [1]
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Como encontrar Vc e iL?
L

LY

R

R=20Q L=6,95mH C=1uyF Es=1V
Chave fecha em 0,1 ms Fonte: [1]
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Espaco de Estado
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Espaco de Estado

Como Resolver o EE?




PEA5009 Aula 2

Introducao aos métodos de simulacao numeérica

Matlab[4] Octave[3]
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Lgh [ﬁ |_<|j_| '.Er_l Diretc':-rioAtual:|fhomefraquelfRenato_fc}wncloud;‘lmpresscraijTurbina || @ =

Gerenciador de Arquivos & x Janela de Comandos

>> |

| :
|isora_3DfTurbma & @ {00y

MNome v

[ ] Anel_bot.stl :]
[ ] Anel_top.stl
[ ] Anel_TR.stl

| | bearing.scad
| | bearing.stl

[ 7 body.stl
I.FFl:l Caleula ade =
Ambiente de Trabalho F X
Filtrar ] -
Nome Classe Dim
a double 1x1
y ( i :] 0
Histérico de Comandos F x
Filtrar [ v

projeto blade
projeto blade
projeto blade
projeto blade
exit

# Octave 4.0.0, Sun Sep 18 17:1&[_
exit 3
?,:n.fm)ve SeSS i ?3'?:7 ‘ Janela de Comandos | Editor Documentagao
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MATLAB'R20153 - academic/use
EDITOR PUBLISH | : : : y {2 Search Documentation Fel

E& 5 E IEFmd Files s 52 Insert 51 fx [5 - . D [ Run Section ([fi)

Cumpﬂre - Comment 9 _é :f;l

New Open Save

NAVIGATE EREAKPOINTS

4= = 5 & =7 v home » monaro *» gre
Current Folder ™ @ Editor - /home/monaro/ownCloud/Pesquisa/Artigos/Elaboracdo/Localiza HVDC/funcao _obj... & x Workspace @

D|Name |Size |Date Mo... © |T)rpe | E | funcao_obj_Pos_Terra.m }ﬁm Name £ Value

| ] octave-workspacel KB 24-11-2015 .., B! = function err = funcao_obj_Pos_Terra(Entrada,R_TL, L_TL, C_TL,Osc_in,Type,Mo A 20

[ missfont.log 28KB 23-11-2015 ...L0OG ... 2

D Chamada_vo.fc... 25 KB 22-10-2015 ...FCST... Z]

[) chamada_v0fc... 25 KB 22-10-2015 ...FCST... | 4 - | Rfpn=1ESs; -

[ Bau.txt 2KB 0B-10-2015 ... TXT File 5- Rfp=Entrada(z); -

[) Bau das Dividas 2 KB 08-10-2015 ... 6 - Rfn=1E5; -

T 014924 pdf 741 KB 24-09-2015 ... PDF F.., 7- | Posf=Entrada(1);

) eeschema-mon...1KB  18-09-2015 ... -

[] home_monaro...1 KB 18-09-2015 ... LOCK... 13 %[Posf Rfpl

] kicad-monare _1KkB18-09-2015 .. . 11 - dt=0sc_in.Time(2)-0sc_in.Time(1);

[ noname-cachelib3 KB 16-09-2015 ... LIB File = }

12 - t obs=0.005;

D noname.sch 11 KB 16-09-2015 ...5CH ... 13 - t_faultzz.a;%+2='=dt;

[ noname.bak 11 KB 16-09-2015 ...BAKF.., -

D noname.pro 1KE 16-09-2015 ...PROF...

D Monitores txt 1KB 04-09-2015 ... TXT File

Command Window

[l Monitores.txt—~ 1KBE 04-09-2015 ... TXT~ ... 7
Details “w Mew to MATLAB? See resources for Getting Started. X
Academic License
= A=20
Select a file to view details A=
20
Jx > | E K [Te
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myode.m

>> x0=[4;1.1;4]; >> x0=[4;1.1;4];
>> t = linspace (0, 500, 1000); >> t = linspace (0, 500, 1000);
>>y = ode4d5 (@f, t,x0); >> vy = |sode ("f", X0, 1);
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Verificar Estabilidade
Autovalores de A devem ter parte real negativa
>> A=[-1 0; -1 -3];
>> eig(A)
ans =
-3
-1
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