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TESTE EXPERIMENTAL DA OPERAGAO ISOLADA E EM PARALELO COM A REDE
DO GERADOR DE INDUGAO TRIFASICO OPERANDO DE FORMA BIFASICA

1. PROBLEMA E MOTIVAGAO 3. OPERAGOES ANALISADAS 4. METODOLOGIA

Caracteristicas principais

Amiaquina de indugdo triisica
& robusta, simples, de baixo

v

Maaquina de indugdo

Seu uso como gerador & uma
alternativa vidvel para reduzir
custos em sistemas ndo

baixa manutengio.
convencionas de geragao.

em

gaiola de esa

Trés capacitores conectados

Operagio isolada
* Autoexcitagio da méquina;

« Regulagio de tensio;
* Alimentagio de carga
monofésica

RESUMO GRAFICO

Desenvolvimento do modelo
do gerador de indugdo na
conexdio Fukami para as
operages isolada e em
paralelo com a rede.

atendimento de carga
monofésica.

Conexdo simples, alta

Operagio em paralelo
com a rede

SimulagBes Computacionais
Andise do perfil de regutacio
de tensio e do comportamento
dindmico do sistema.

@ A conexdo Fukami pemm

estrutura simples, alta
confiabilidade e boa regulag3o
de tensdo.

OBIETIVO:

caracteristicas de
regulagdo de tensdo.

« Injecdo de poténcia ativa;
« Estabilidade de tensdo e

corrente.

Anaisar
emparllo coma e do

@

s Testes Experimentais
Validaciio dos resultados por
o de ensaios em laboratiio
nas operagdes isolada ¢ em
paralelo com a rede.

conexdo Fukami, apresentando

mecanica ao rotor,

Andlises Realizadas
« Perfil de regulagdo de tensdo;

o

« Sincronismo com a rede;

perlde

areatincia

« Injeciio de poténdia ativa;

iniegio de poténda na rede.

5. PRINCIPAIS RESULTADOS 6. VANTAGENS DA CONEXAO FUKAMI

0 A conexdio Fukami apresentou boa

tenso no terminal de saida.

elétrica.

Baixo custo: utiiza miquina de indugio

de tensdo em operagdo isolada.

0 gerador alcangou sincronismo estével
com a rede elétri

Foi possivel injetar poténcia ativa na rede

m controle adequado da poténcia
mecénica.

capacitores.

Alta confiabilidade e durabilidade.

Estrutura simples e ficil implementacdo.

rede « Estabilidade do sistema.

7. CONCLUSOES

O gerador de inducdo na conexdo Fukami
demonstra desempenho satisfatdrio tanto em
‘operagio isolada quanto em paralelo com a rede.
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O SormmamiEe
poténcia ativa na rede.

(]

Os testes experimentais confirmaram a

o modelo matemitico e as simulagbes
computacionais.

A conexio mostrou-se vidvel para
aplicagdes de geragdo distribuida com
estrutura simples e confidvel

@ 0 00

IMPACTO

Solugdo promissora para geragdo de-
energia elétrica de baixo custo e aita
confiabiidade.

Adequada para sistemas néo convencionais
e geragiio distribuida.

APLICAGOES POTENCIAIS

idades

‘em geragdo de energia elérica,

@ A conexio Fukami constiui uma atternativa

simples, econdmica e confiével para sistemas
de geragio monofésica e conexdo & rede.

PERSPECTIVAS FUTURAS

>

isoladas, pequenas centrais ¢ geragdo.
distribuida conectada A rede.

protegdes especificas e desempenhio em redes.
‘com diferentes niveis de disturbios.

Este trabalho apresenta, pela primeira vez, uma andlise completa da

MENSAGEM-CHAVE

tifdsico operando de forma bifdsica na conexdo Fukami

operagio isolada e em paralelo com a rede do gerador de inducdo |
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@ oreracio estivet e contivet

b Os resuitados comprovam que a conexéio Fukami ¢ uma solucio | @ Sincrontsmo e infegio de poténda na rede

vidvel,
com potencial para aplicagdes préticas em diferentes cendrios.

o Sustentdvel e adequada & geragdo distribuida
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GRAPHICAL ABSTRACT

EXPERIMENTAL TEST OF ISOLATED AND PARALLEL OPERATION WITH THE GRID
OF THE THREE-PHASE INDUCTION GENERATOR OPERATING IN TWO-PHASE MODE

3 ANAYZED oPERATIONS + MemHoDoLOGY

1. PROBLEM AND MOTIVAGEN

Main features

@Y e e preseinductin Isolated operation Mathematical Modeling
N mochine s robust simple dacion
low-cost, widely 3 4 "
generator model in the Fukami
and requires low machine with squirrel + Voltage regulation; Cornaion i wotstadand
maintenance. cage rotor.

Its use as  generator is a
viable alternative to reduce

®
©

costs in non-conventional
‘power generation systems.

The Fukami connection
enables single-phase
operation with a simple
structure, high reliability
and good voltage
regulation.

OBJECTIVE:
‘ ’ To analyze the isolated and

paralle operaton withthe

Three capacitors connected
in series and in parallel to
supply single-phase load.

Simple connection, high
durability and good
characteristics of
voltage regulation.

Operating principle

el operation with the grid.

c tation:
Analysis of the voltage regulation
Bl obarton, profile and the dynamic behavior
with the grid e,
+ Synchvorization with the grid
Experimental Tests

* Active power injecti

* Voltage and current
stabitty.

o Validation of the results through

taboratory tests for isolated and
parallel operation with the grid.

Performed Analyses
* Voltage regulation profile;

« Synchronization with the grid;

« Active power injection;

Q Study contributions.

gereto g th ukard power o the rotor,inducing voltage Filig 4 52 i e Ui
presenting th the jindings. L

oy h oo the Fukami connection

model voltage epidation’ ‘self-excitation and sustain the voltage

prfi i .

‘active power injection into. ond.

thegrid.

The Fukami connection
el cxctation capatity and volage
regulation in isolated operation.

The generator achieved stable.
synchronization with the grid.

It was possible

with the Fukami

©

induction machine and capacitors

High retiability and durability.

the grid with adequate power control.

Experimental results validated the
mathematical model and computational
simulations.

‘The connection proved to be viable for

[ <<

Good voltage regulation even with
load variation.

Suitable for non-conventional and

©
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distrbuted generation systems.
ibuted generation applications with 2
a simple and reliable structure.
POTENTIAL APPLICATIONS
IMPACT
Promising solution for low-cost and Portable generation systems, isolated
‘generation.

demonstrated satisfactory performance
in both isolated and parallel operation with the grid.

‘The system presented good voltage regulation,
stable synchronization and active power injection
capability.

Experimental tests confirmed the techni
feasibility of the connection for applica
electric power generation.

‘The Fukami connection is a simple, economical
and reliable alternative for single-phase and
grid-connected generation systems.
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FUTURE PERSPECTIVES
Studies on reactive power control, specific
protections and performance in grids with

disturbance.

8. KEY MESSAGE

This work presents, for the first time, a complete analysis of
the isolated and parallel operation with the grid of the three-phase
induction generator operating in two-phase mode using

the Fukami connection.

that the Fukami

Wit potentia for 8 wide range of practca applcations

Economical solution

Stable and reliable operation

Synchronization and active power injection into the grid

Sustainable and suitable for distributed generation
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