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Cépia da marcacao placa:
Copy of marking plate:
e Y
EAST

[ Inversor On Grid |
Modelo EA3KSI
Tenséo de Entrada Maxima 600Vd.c.
Tensao de Operagao MPPT 90-550Vd.c.
Corrente Maxima de Entrada 1A
Tensao de Saida 220Va.c.
Frenquéncia de Saida 60Hz
Corrente Maxima de Saida 13.7A
Poténcia de Saida 3000w
Fator de Poténcia 0.8cap.~0.8ind.
Grau de Protecao IP65
Categoria de Sobretensao lli(AC), Il (DC)

| Umidade Relativa do Ar -25C~+60C |
LML v o e
AN EANQC,

—-— ~== 5min

. J
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Diagrama de blocos inversor fotovoltaico:
PGU Block Diagram:

Inverter

DC BUS (DCIAC)

LC Filter

MPPT1 I

DC Switch OCDC) i
+ o
PVI - | T q

Relay GFCI

—
—

1l
b

MPPT
(DC/DC)

PV
Insulation
Detection

Dual DSP/MCU

Lista de modelos:
PGU Model list:

LED

RSA85/GPRS/WiFi

MODELCQOS LISTA
MODELS LIST

EA3KSI

Tenséo c.c. Maxima
[Vec.c.]
Vuax PV [Vdc]

600

Rango de wltaje de
CC [Vecel

DC Voltage Range
[Vdc]

90-600

Corrente c.c.
Maxima

Max. Input Current
Imax [A]

ENTRADA(CC) INPUT

11

Tensdo c.a. Nominal
[Vc.a]

Rated Output
Voltage Ur [Vac]

220

Frequéncia Nominal
Rated Output
Frequency Fnerz [HZ]

60

Poténcia c.a.
Nominal

Rated Output Power
Pe [kW]

SAIDA (CA) AC OUTPUT

TRF No. NBR 16149/ 16150A

TRF originator: TUV Rheinland Group
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Corrente c.c.
Maxima

Max. Output Current
Imax [A]

13.7

Fator de poténcia

cos ¢ 0.8 cap-0.8 ind
Power Factor cos@

[A]

Eficiéncia max.
Efficiency max. Nmax

Grau de Protecéo IP65
Enclosure Protection

(IP)

Faixa de
temperatura
operacional Ambient
Operating
Temperature Range
[°C]

Pollution degree
(PD)

Dimensodes
Size (W/D/H) [mm]

Peso
Weight [kg]

Firmware V012

97.8%

-25~60

PD 3

308 x 116.5 x 353

Note:

TRF No. NBR 16149/ 16150A TRF originator: TUV Rheinland Group
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Possiwveis veredictos do caso de teste:
Possible test case verdicts:
- caso de teste ndo se aplica ao objeto de teste.... N/A
- test case does not apply to the test object:
- teste objeto faz cumprir a exigéncia................... Pass (P)
- test object does meet the requirement:
- teste objeto ndo cumprir a exigéncia.................. Fail (F)
- test object does not meet the requirement:
Teste:
Testing:
Data de recepcéo de itens de teste..................... Ver pagina de rosto

Date of receipt of test items: See cower page

Data (s) de realizacao de testes ............c.ceevvneeen. Ver pagina de rosto

Date(s) of performance of tests: See cover page

Resumo do teste
Summary test

Diagrama de conexdes dos instrumentos de medicéo e aparelhos e componentes:
Wiring diagram of measuring instruments and devices and components:
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i
GERADOR FV [CHAVE 1 ESE ICHAVE 2 REDE ELETRICA
ANALISADOR DE ENERGLA
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ABNT NBR 16149: 2013

Secéo
Clause

Exigéncia - Teste
Requirement — Test

Resultado - Observacao
Result - Remark

Veredito
Verdict

4

Compatibilidade com a rede
Network compatibility

P

4.1

Tensdo, poténcia e frequiéncia
Voltage, power and frequency

4.2

Faixa operacional normal de tenséo

O sistemas fotowltaicos normalmente ndo
regular a tenséo, mas apenas a corrente
injetada no grid. Portanto, o intervalo normal de
tensdo é seleccionada como uma fungéo de
proteccdo, de responder a condicbes anormais
de grade. O sistema PV deve operar dentro dos
limites de variacao de tenséo definidos em
5.2.1

Normal operating wltage range

The PV systems typically do not regulate the
wltage, but only the current injected into the
grid. Therefore, the normal wltage range is
selected as a protection function of responding
to abnormal conditions of the grid. The PV
system must operate within the wltage
variation limits defined in 5.2.1

Atendeu aos parametros da
Norma

Complied

4.3

Cintilagao

A Operacéo do sistema de PV néo pode
causar cintilagdo acima dos limites
mencionados nas sec¢des pertinentes das IEC
61000-3-3 (para sistemas com corrente inferior
a 16A), IEC 61000-3-11 (para sistemas com
corrente superior a 16A e inferior a 75A) e IEC /
TS 61000-3-5 (para sistemas com corrente
superior a 75A).

Flicker

Operation of the PV system can not cause
flickering abowve the limits specified in the
relevant sections of IEC 61000-3-3 (for systems
with current less than 16A), IEC 61000-3-11 (for
systems with higher current to 16A and lower
75A) and IEC / TS 61000-3-5 (for systems with
higher current to 75A).

Atendeu aos parametros da
Norma

Complied

TRF No. NBR 16149/ 16150A

TRF originator: TUV Rheinland Group
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ABNT NBR 16149: 2013

Secéo
Clause

Exigéncia - Teste
Requirement — Test

Resultado - Observacao
Result - Remark

Veredito
Verdict

4.4

Protecdo de injecdo de componente c.c. na
rede elétrica

O sistema fotowoltaico dewve parar de fornecer
energia a rede em 1 s se a injecdo de
componente c.c. na rede elétrica for superior a
0.5% da corrente nominal do inversor. O
sistema fotowoltaico com transformador com
separacdo galvanica em 60Hz nédo precisa ter
protec6es adicionais para atender a este
requisito.

d.c. component injection Protection the power
grid

The PV system should stop supplying power to
network 1 s if the injection d.c. component the
power grid is more than 0.5% of the nominal
drive current. The photowltaic system with
transformer with galvanic separation at 60Hz
not need additional protections to meet this
requirement.

Atendeu aos parametros da
Norma

Complied

P

4.5

Faixa Operacional nomal de frequéncia

Osistema fotowoltaico deve operar em
sincronismo com a rede elétrica e dentro dos
limites de variation de frequencia definidos em
5.2.2

nomal Operating frequency range

Thesystem photowltaic must operate in
synchronization with the power grid and within
the variation limits defined frequency in 5.2.2

Atendeu aos parametros da
Norma

Complied

TRF No. NBR 16149/ 16150A

TRF originator: TUV Rheinland Group
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ABNT NBR 16149: 2013

Secéo
Clause

Exigéncia - Teste
Requirement — Test

Resultado - Observacao
Result - Remark

Veredito
Verdict

4.6

Harmaonicos e distor¢do de formas de onda

A distorcao harménica total de corrente deve
ser inferior a 5% em relacao a corrente
fundamental na poténcia nominal do inversor.
Cada harmonica individual deve estar limitada
aos valores apresentados na Tabela 1.

Harmonics and distortion of waveforms

The total harmonic distortion of current must be
less than 5% in relation to fundamental current
in the inverter rating. Each individual harmonic

shall be limited to the values shown in Table 1.

Tabela 1 - Limite de distorgao harmonica de corrente
Limite de distorgao
< 4.0 %

<2,0%

Harménicas impares |
a9 :
L rans |
17 a 21° | <1,5%
23"a 33 | <0,6 %
Harmonicas pares : o Limitn de distorcao
|

10° a 32

=1,0%

=0,5%

Atendeu aos parametros da
Norma

Complied

P

4.7

Fator de poténcia e injecdo/demanda de
poténcia reativa

Inversor deve ser capaz de operar no seguinte
intenvalo de fator de poténcia quando a

alimentacao de energia ativa em em rede é de
20% superior da poténcia nominal do gerador

power factor and injection / reactive power
demand

Inverter must be able to operate on the following
power factor range when the power active
energy network is 20% higher than the rated
power of the generator

Atendeu aos parametros da
Norma

Complied

4.7.1

Sistemas fotowltaicos com poténcia nominal
menor ou igual a 3kW

PF igual a 1 ajustado em fabrica, comtolerancia de
trabalho na faixa de 0,98 indutivo ate 0,98 capacitivo.

PV systems with low er rated pow er than or equal to
3kw

PF = 1 set in manufactures w ith w ork tolerance in 0.98
inductive range up to 0.98 capacitive.

Atendeu aos parametros da
Norma

Complied

TRF No. NBR 16149/ 16150A

TRF originator: TUV Rheinland Group
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maior que 3kW e menos ou igual a 6 kW:

FPigual a 1 ajustado emfabrica, com toleréancia de
trabalhar na faixa de 0.98 indutivo até 0.98 capacitivo. O
inversor deve apresentar,como opcional, a possibilidade
de operar de acordo com a curva da Figura 1 e com FP
ajustavel de 0.95 indutivo até 0.95 capacitivo.

PV systems with rated pow er to 3kW and less than or
equal to 6 KW:

FP equal to 1 set to manufactures with tolerance to
w ork in inductive range 0.98 to 0.98 capacitive. The
inverter shall, as an option, the possibility to operate in
accordance w ith the curve of Figure 1 and FP adjustable
inductive 0.95 to 0.95 capacitive.

>t
FF

Figura 1 — Curva do FP em fung¢do da poténcia ativa de saida do inversor

Secao |Exigéncia - Teste Resultado - Observacao Veredito
Clause |Requirement — Test Result - Remark Verdict
4.7.2 Sistemas fotowoltaicos com poténcia nominal | A capacidade maxima do N/A

sistema PV é de até 3 kW

The maximum capacity of
the PV system is up to 3 kW

TRF No. NBR 16149/ 16150A

TRF originator: TUV Rheinland Group



A_ TUVRheinland®

www.tuv.com

Folha 12 de 46 Relatério n°; 50170689 003

ABNT NBR 16149: 2013

Secao |Exigéncia - Teste Resultado - Observacao
Clause |Requirement — Test Result - Remark

Veredito
Verdict

4.7.3 Sistemas fotowoltaicos com poténcia nominal | A capacidade maxima do
maior que 6kW sistema PV é de até 3 kW

O sistema fotowoltaico pode operar com em The maximum capacity of
dois modos: the PV system is up to 3 kW

PF igual a 1 ajustado em fabrica, com
tolerancia a trabalhar a partir de 0,98 indutivo a
0,98 capacitivo. O inversor deve apresentar,
como opcional, a possibilidade de operar de
acordo com a curva da Figura 1 e com FP
ajustavel de 0,90 indutivo a 0,90 capacitivo;
ou(ii) controle da poténcia reativa (Var),
conforme Figura 2.

Photowoltaic systems with higher rated power
than 6kwW

The photowoltaic system can operate in two
modes:

PF = 1 set in the factory with tolerance to work
from 0.98 to 0.98 Capacitive Inductive. The
inverter shall, as an option, the possibility to
operate in accordance with the curve of Figure 1
and adjustable from 0.90 inductive to 0.90
capacitive FP; or (ii) control of reactive power
(Var), as shown in Figure 2.

anr, e O R am

Figura 2 - Limites operacionais de inje¢do/demanda de poténcia reativa para sistemas
com poténcia nominal superior a 6 kW.

N/A

5 Seguranca pessoal e protegdo do sistema FV

Esta Secao  fornece informacdes e
consideracoes para a operacdo segura e
correta dos sistemas fotowltaicos conectados
a rede eletrica.

personal safety and protection of the PV
system

This section provides information and
considerations for the safe and correct
operation of photowoltaic systems connected to
the power grid.

TRF No. NBR 16149/ 16150A TRF originator: TUV Rheinland Group
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Secéo
Clause

Exigéncia - Teste
Requirement — Test

Resultado - Observacao
Result - Remark

Veredito
Verdict

51

Perda da tensdo da rede

Para prevenir o ilhamento, um sistema
fotowoltaico conectado a rede deve o
fornecimento de energia a rede,
independentemente das cargas ligadas ou
outros geradores, em um tempo-limite
especificado.

A rede elétrica pode ndo estar energizada por
vérias razbes. Por exemplo, a atuacao de
protecdes contra faltas e a desconexdo devido
a manutencao.

Loss of wltage

To prevent islanding, a photowltaic system is
connected to the network the network power
supply regardless of other connected loads or
generators in a specified time limit.

The grid can not be energized for several
reasons. For example, the performance of
protection against faults and disconnection due
to maintenance.

Atendeu aos parametros da
Norma

Complied

P

5.2

VariagOes de tensao e frequéncia
Variations in wltage and frequency

521

Variacdo de tenséo

Quando a tensdo da rede sai da faixa de
operacao especificada na Tabela2, o sisterna
fotowoltaico deve parar de fornecer energia a
rede.

Voltage variation

When the mains woltage out of operating range
specified in Table 2, the photowoltaic Sisterna
should stop supplying power to network.

Tabela 2 - Resposta as condigdes anormais de tensio
Tensao no ponto comum de conexéo (% em relag@o a8 Vnomina) | Tempo méaximo de desligamento® |

v < 80 % 04s

80% < v 110 % | Regime normal de operagao

Atendeu aos parametros da
Norma

Complied

TRF No. NBR 16149/ 16150A
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Quando a frequéncia da rede assumir valores
abaixo de 57.5Hz, o sistema fotowoltaico deve
cessar de fornecer energia a rede elétrica em
até 0.2 s. O sistema somente deve woltar a
fornecer energia a rede quando a frequéncia
retornar para 59.9Hz, respeitando o tempo de
reconexao descrito em 5.4

Quando a frequéncia da rede ultrapassar
60.5Hz e permanecer abaixo de 62Hz, o
sisterma fotowoltaico deve reduzir a poténcia
ativa injetada na rede segundo a equacao:

Frequency variation

When the grid frequency assume values below
57.5Hz, the photowltaic system must cease to
supply power to the power grid up to 0.2 s. The
system should only return to supply power to
the network when the frequency back to
59.9Hz, respecting the reconnection time to
paragraph 5.4

When the grid frequency exceeds 60.5Hz and
remain below 62Hz, the photowltaic sisterma
should reduce the injected active power in the
network according to the equation:

AP = [frade — (fvommvar +0,5)]x R

100 S

|

1 80,5 62

-
I

|

w0 |
[

[

B0,

B
Hz

Figura 3 - Curva de operagao do sistema fotovoltaico em fungdo da frequéncia
da rede para a desconexdo por variacao de frequéncia

Secao |Exigéncia - Teste Resultado - Observacao Veredito
Clause |Requirement — Test Result - Remark Verdict
5.2.2 Variagao de frequéncia Atendeu aos parédmetros da P

Norma
Complied

TRF No. NBR 16149/ 16150A
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Secéo
Clause

Exigéncia - Teste
Requirement — Test

Resultado - Observacao
Result - Remark

Veredito
Verdict

5.3

Protecdo contra ilhamento

O sistema fotowoltaico deve cessar de fornecer
energia a rede em até 2 s apds a perda da
rede.

NOTA Os procedimentos de ensaio de anti-ilhamento séo
objetos da ABNT NBR IEC 62116

islanding protection

The photovoltaic system must cease to supply pow er to
netw ork up to 2 s after the loss of the netw ork.

NOTE The anti-islanding test procedures are the NBR IEC
62116 objects

Atendeu aos parametros da
Norma

Complied

P

54

Reconexao

Depois de uma "desconexao" devido a uma
condicao anormal da rede, o sistema
fotowoltaico ndo pode retomar o fornecimento de
energia a rede elétrica (reconexao) por um
periodo de 20 s a 300 s apds a retomada das
condicoes normais de tenséo e frequéncia da
rede.

reconnection

After a "disconnection” due to an abnormal
condition of the network, the photowoltaic
system can not resume the power supply to
grid (reconnection) for a period of 20 s to 300 s
after the resumption of normal wltage
conditions and frequency of network .

Atendeu aos parametros da
Norma

Complied

5.5

Aterramento

O equipamento de interface com a rede dewe
estar aterrado em conformidade com a IEC
60364-7-712.

Grounding

DO with the network interface equipment must
be grounded in accordance with IEC 60364-7-
712.

5.6

Protecdo contra curto-circuito

O sistema fotowolaico deve ter prote¢des contra
curto-circuito na interface de conex&do com a
rede, em conformidade com a IEC 60364-7-712.

Short-circuit protection

The fotowolaico system must have protections
against short-circuit in the connection interface
to the network, in accordance with IEC 60364-
7-712.

TRF No. NBR 16149/ 16150A

TRF originator: TUV Rheinland Group
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Secéo
Clause

Exigéncia - Teste
Requirement — Test

Resultado - Observacao
Result - Remark

Veredito
Verdict

5.7

Isolac&o e seccionamento

Um metodo de isolacao e seccionamento do
equipamento de interface com a rede deve ser
disponibilizado em conformidade com a IEC
60364-7-712.

Isolation and sectioning

A method of insulation in isolation interface
equipment to the network shall be provided in
accordance with IEC 60364-7-712.

P

5.8

Religamento automatico da rede

O sistema fotowoltaico deve ser capaz de
suportar religamento automatico fora de fase na
pior condicao possivel (em oposicéo de fase).

Automatic network reconnection

The photowoltaic system must be capable of
supporting automatic reclosing out of phase in
the worst condition (in phase opposition).

Atendeu aos parametros da
Norma

Complied

Controle externo

O sistema fotowoltaico deve estar preparado
para receber sinais de controle por
telecomando.

external control

The photowltaic system must be prepared to
receive control signals by remote control.

Atendeu aos parametros da
Norma

Complied

TRF No. NBR 16149/ 16150A
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Secéo
Clause

Exigéncia - Teste
Requirement — Test

Resultado - Observacao
Result - Remark

Veredito
Verdict

6.1

Limitag&o de poténcia ativa

O sistema fotowoltaico com poténcia nominal
superior a 6kW deve ser capaz de limitar a
poténcia ativa injetada na rede por meio de
telecomandos.

A poténcia ativa limitada pelo comando externo
dewe ser atingida no maximo dentro de 1 min
apdés o recebimento do sinal, com tolerancia de
+ - 2,5% da poténcia nominal sistema,
respeitando as limitacdes de poténcia na
entrada do sistema fotowolaico.

active power limitation

The photowoltaic system with a nominal power
to 6kW must be able to limit the active power
injected into the network via remote controls.

The active power limited by the external
command must be achieved at most within 1
min after receiving the signal, with tolerance of
+ - 2.5% of the nominal power system,
respecting the power limitations at the entrance
of fotowolaico system.

A capacidade maxima do
sistema PV é de até 3 kW

The maximum capacity of
the PV system is up to 3 kW

N/A

6.2

Comando de poténcia reativa

O sistema fotowoltaico com de poténcia
nominal superior a 6 kW dewe ser capaz de
regular a de poténcia retiva injetada/demandada
por meio de telecomandos, dentro dos limites
estabelecidos na Secéo 4.7.

A poténcia reativa exigida pelo telecomando
dewe ser atingida no maximo dentro de 10 s
apo6s o recebimento do sinal, com tolerancia de
+/-2.5% da poténcia nominal do sistema.

reactive power control

The photowoltaic system with a rated output of
more than 6 kW should be able to regulate the
power injected retiva / demanded by remote
controls, within the limits set forth in Section
4.7.

The reactive power required by the remote
control should be achieved at most within 10
seconds after receiving the signal, with a
tolerance of +/- 2.5% of the rated power of the
system.

A capacidade maxima do
sistema PV é de até 3 kW

The maximum capacity of
the PV system is up to 3 kW

N/A

TRF No. NBR 16149/ 16150A
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da rede

O sistema fotowoltaico deve ser capaz de
desconectar-e/reconectar-se da rede elétrica
por meio de telecomandos.

A desconexao/reconexado deve ser realizada
em no maximo 1 min apds o recebimento do
telecomando.

Disconnection / Reconnection of photowoltaic
network system

The PV system should be able to disconnect
and / reconnect the electrical network through
remote controls.

The disconnection / reconnection should be
performed in at most 1 min after receiving the
remote control.

Secao |Exigéncia - Teste Resultado - Observacao Veredito
Clause |Requirement — Test Result - Remark Verdict
6.3 Desconexao/reconexdo do sistema fotowoltaico | Atendeu aos parametros da P

Norma
Complied

TRF No. NBR 16149/ 16150A
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decorrentes de faltas na rede (fault ride through
—FRT)

Para evitar a desconexao indevida da rede em
casos de afundamento de tensao, Para evitar a
desconexao indevida da rede em casos de
afundamento de tenséo, o sistema fotowltaico
com poténcia nominal maior ou igual a 6kW
eve continuar satisfazendo os requisitos
representados graficamente na Figura 4

supportability requirements to ovenoltages
arising from faults in the network (fault ride
through -FRT)

To awoid undue network disconnection in the
event of wltage sag, to awid undue network
disconnection in the event of wltage sag, the
photowoltaic system with greater horsepower or
equal to 6kW ewve further satisfying the
requirements represented graphically in Figure

1 + -
0 200 300 Tempo
[me]

Figura 4 - Figura 4 -~ Requisitos de suportabilidade a subtensoes decorrentes de faltas
na rede (fault ride through - FRT)

Secao |Exigéncia - Teste Resultado - Observacao Veredito
Clause |Requirement — Test Result - Remark Verdict
7 Requisitos de suportabilidade a subtensoes A capacidade maxima do N/A

sistema PV é de até 3 kW

The maximum capacity of
the PV system is up to 3 kW

TRF No. NBR 16149/ 16150A
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Secao |Exigéncia - Teste Resultado - Observacao Veredito
Clause |Requirement — Test Result - Remark Verdict
5 Requisitos para equipamentos P

Requirements for equipment
5.1 Simulador de rede c.a. ver tabela 1 P
a.c. network simulator See table 1
5.2 Simulador de gerador fotowolaico ver tabela 2 P
PV Array Simulator See table 2
6 Procedimento de ensaio P
Test Procedure
6.1 Clnt”a(;éo ver tabela 3 P
Flicker See table 3
6.2 Injecdo de componente c.c. ver tabela 4 P
Injection dc component . See table 4
6.3 Harmonicas e distor¢do de Forma de Onda ver tabela 5 P
Harmonics and Waveform distortion See table 5
6.4 Fator de poténcia P
Power factor
6.4.1 Fator de poténcia — fixo ver tabela 6 P
Power factor- Fixed See table 6
6.4.2 Fator de Poténcia como a curva do FP N/A
Power factor as the cune of the FP
6.5 Injecdo / demanda de poténcia reativa N/A
Injection / reactive power demand
6.6 VariagOes de tensao P
woltage variations
6.6.1 Medicdo da tens&o de desconex&o por P
sobretens&o ver tabela 7
) ) See table 7
Measurement ovenwltage disconnection woltage
6.6.2 Medicao de tempo de desconexao por P
sobretens&o ver tabela 7
. o See table 7
Ovenvltage disconnection time measurement
6.6.3 Medicdo da tensédo de desconex&o por P
subtenséo ver tabela 7
See table 7

Measurement disconnection wltage
undenwltage
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Secao |Exigéncia - Teste Resultado - Observacao Veredito
Clause |Requirement — Test Result - Remark Verdict
6.6.4 Medicdo do tempo de desconexdo por P
subtensao ver tabela 7
] o See table 7
disconnection time measurement undervltage
6.7 Variagao de frequéncia P
Frequency variation
6.7.1 Medicdo da frequéncia de desconexao por P
sobrefrequéncia ver tabela 8
Measurement of frequency of disconnection See table 8
owerfrequency
6.7.2 Medicdo do tempo de desconexao por P
sobrefrequéncia ver tabela 8
disconnection time measurement for See table 8
overfrequency
6.7.3 Medicao da frequéncia de desconexao por P
subfrequéncia ver tabela 8
Medication frequency of disconnection by See table 8
underfrequency
6.7.4 Medicao do tempo de desconexao por P
subfrequéncia ver tabela 8
Medication the disconnection time for See table 8
underfrequency
6.8 Controle de Poténcia Ativa em sobrefrequéncia |\er tabela 9 P
Active Power control overfrequency See table 9
6.9 Reconexéo ver tabela 7, tabela 8 P
Reconnect See table 7, table 8
6.10 Reconex&o automatica fora de fase ver tabela 10 P
Automatic reconnection phase out See table 10
6.11 Limitacdo da poténcia activa N/A
Active Power Limitation
6.12 Comando de poténcia reativa N/A
reactive power control
6.13 Desconexdo e reconexdo do sistema P
fotowoltaico da rede ver tabela 13
Disconnection and reconnection of the See table 13

photowltaic network system

TRF No. NBR 16149/ 16150A
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Secao |Exigéncia - Teste Resultado - Observacao Veredito
Clause |Requirement — Test Result - Remark Verdict
6.14 Requisitos de suportabilidade a subtensoes N/A
decorrentes de faltas na rede (fault ride through
—FRT)
supportability requirements to ovenoltages
arising from faults in the network (fault ride
through -FRT)
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2012

16 Owerload

Secao Exigéncia - Teste Resultado - Observacao Veredito
Clause |Requirement — Test Result - Remark Verdict
6 Ensaio de inversor monofasico ou polifasico ver tabela 15 P

Single phase or multi-phase inverter testing. See table 15
Portaria n.° 357, de 01 de omman de 2014
Secgao Exigéncia - Teste Resultado - Observacao Veredito
Clause |Requirement — Test Result - Remark Verdict
INVERSORES PARA SISTEMAS P
FOTOVOLTAICOS CONECTADOS A REDE
INVERTERS FOR PHOTOVOLTAIC SYSTEMS
CONNECTED TO NETWORK
15 Protec¢do contra inversdo de polaridade Apbs o0 ensaio de inversao de P
15 Protection against reverse polarity polarlda(_je, O INVersor
fotowoltaico iniciado e
conectado a rede, o
seguimento de energia para
arede ao longo de 5
minutos, a funcionar
normalmente.
After the reverse polarity test,
the PV inverter started and
ANEXO IIl/ connected to the network,
Parte 2 the power follow to the
nework over 5 minutes,
working normaly.
16 Sobrecarga O poder do PV inversor de P

saida ac foi limitado até
3kW. Apobs o teste, 0
inversor fotowoltaico iniciado
e conectado a rede, continua
a funcionar normalmente.

The ac output power of PV
inverter was limited up to
3kW. After test, the PV
inverter started and
connected to the network,
continues to operate
normally.
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= TABELA 1: Corrente Alternada Gerador AC =
' TABLE 1: Alternate Simulator atual AC

EspecificacGes de fonte AC
AC supply specifications

ltens Especificacbes
ltems Specification
Tensao (passo minimo) 0.1V
Voltage (Min. step) '
THD de tenséo <0.1%

THD woltage

Frequéncia (passo minimo)
Freuguency (min. step)

0.001 Hz

Erro de Fases Sincronismo

Phase error Synchro <1

55 TABELA 2: Simulador fotovoltaica é 5
' TABLE 2: Photovoltaics Simulator

Especificagbes do PV Simulator
PV Simulator Specifications

Itens Especificacbes
Items Specification
Poténcia de saida 0-15KW
Output power
Tempo de resposta <1ms
Response time
Estabilidade o
Stability <1%
Preencha gama Fator
. 0.4
Fill factor range
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- TABELA 3: Cintilagéo P
TABLE 3: Flicker
Impedancia
aplicada: 0.4Q+0.25j
Impedance
PIt 0.07 =l 0.65
Medicao Cinit
Measurement Pst dc(%) dmax (%) d(t)(ms)
Limite=1.0 Limite=3.3 Limite=4.0 Limite=500
Limit Limit Limit Limit
; dclz] dmax 7] A Ims] Pst P1
Limit | 3.30 4.00 500 1.00 0.65
3 3.30(x) N:1?
- 4 No. 1 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass
o S . 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass
0 6 3| 0.00 Pass | 0.00 Pass D Pass | 0.07 Pass
L 7 | 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass
8 ] 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass
9 [} 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass
10 7 0.08 Pass 0.11 Pass 0 Pass 0.07 Pass
11 8| 0.08 Pass | 0.10 Pass 0 Pass | 0.07 Pass
9 0.10 Pass 0.11 Pass 0 Pass 0.07 Pass
10 0.09 Pass 0.11 Pass 0 Pass 0.07 Pass
12 11 0.00 Pass | 0.00 Pass 0 Pass | 0.07 Pass
12 0.00 Pass 0.00 Pass 0 Pass 0.07 Pass
Resul t| Pass Pass Pass Pass 0.07 |
Plt -- Limite --
Medicao Pst dc(%) dmax (%) d(t)(ms)
Measurement Limite=1.0 Limite=3.3 Limite=4.0 Limite=500
Limit Limit Limit Limit
1 - - - -
o 3 — — — —
() 4 -- -- -- --
L 6 — — — —
7 -- - - -
9 - - - -
10 -- -- -- --
11 -- -- - --
12 -- -- -- --
Plt -- Limite --
Medicéo Pst dc(%) dmax (%) d(t)(ms)
- Measurement Limite=1.0 Limite=3.3 Limite=4.0 Limite=500
() Limit Limit Limit Limit
L > — — — —
4 - - - -
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o TABELA 4: Injecdo de componente c.c. -
' TABLE 4: DC component
Pod Tenséo Corrente nominal Valor intervengéo D.C. .
POWeerr Poder | nominal Rated Current [Arms] Intervention value D.C. Tempo de Limite
_ Pow er Rated T\ﬂgg'l'e}rr:e Limit
[%QfA“"]'“a' W] V{\‘/’fﬁg‘f R S T | Al | e | le>> ) [s]
()
33t 5 1005 220 13.7 -- -- 0.092| 0.671 O’IE:]AJ 0.223 1
0,
66:5 | 2021 | 220 | 137 | - ~ | 0.006| 0.701 O’|5n % | 0.205 1
0,
100 £ 5 3008 220 13.7 -- -- 0.093| 0.678 O,I5nA) 0.255 1
Nota:
Note:
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o TABELA 5: Harménicas e distorcao de forma de onda -
TABLE 5: Harmonics and Wave Form distortion
Harmdnicos na operagéo continua
Harmonics at continuous operation
P/Pn[%] 10% | 20% ' |~ 30% | 50 | 75% | 100% Limites
Ordem Medi¢do [Harmonic / 'Fundamental] g T
Ordinal number Measurement [Harmonic/Fundamental]
[%] (%] [%0] [%] [%0] [%0] [%0]
2 0.119 0.137 0.149 0.147 0.115 0.148 1.0
3 0.822 0.917 0.935 0.859 0.901 1.265 4.0
4 0.036 0.036 0.039 0.039 0.039 0.071 1.0
5 0.306 0.500 0.643 0.629 0.525 0.587 4.0
6 0.020 0.035 0.028 0.037 0.029 0.044 1.0
7 0.629 0.251 0.459 0.505 0.399 0.398 4.0
8 0.025 0.027 0.028 0.030 0.028 0.031 1.0
9 0.376 0.341 0.314 0.425 0.349 0.344 4.0
10 0.029 0.030 0.030 0.030 0.031 0.040 0.5
11 0.177 0.380 0.256 0.344 0.318 0.306 2.0
12 0.022 0.025 0.027 0.025 0.029 0.038 0.5
13 0.248 0.278 0.267 0.268 0.288 0.284 2.0
14 0.025 0.025 0.027 0.024 0.028 0.031 0.5
15 0.189 0.175 0.261 0.225 0.261 0.276 2.0
16 0.022 0.025 0.026 0.024 0.030 0.032 0.5
17 0.144 0.164 0.225 0.190 0.241 0.253 1.5
18 0.022 0.025 0.026 0.025 0.025 0.028 0.5
19 0.134 0.165 0.176 0.155 0.211 0.236 1.5
20 0.023 0.025 0.027 0.025 0.029 0.028 0.5
21 0.082 0.122 0.131 0.131 0.192 0.219 1.5
22 0.021 0.023 0.025 0.023 0.027 0.031 0.5
23 0.082 0.078 0.099 0.115 0.172 0.197 0.6
24 0.020 0.022 0.022 0.023 0.027 0.030 0.5
25 0.061 0.063 0.087 0.096 0.156 0.176 0.6
26 0.017 0.021 0.023 0.023 0.027 0.031 0.5
27 0.036 0.052 0.069 0.081 0.133 0.158 0.6
28 0.017 0.018 0.019 0.022 0.028 0.031 0.5
29 0.032 0.036 0.050 0.071 0.121 0.143 0.6
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30 0.015 0.017 0.018 0.024 0.030 0.033 0.5
31 0.020 0.023 0.034 0.061 0.097 0.122 0.6
32 0.015 0.016 0.016 0.020 0.028 0.033 0.5
33 0.022 0.025 0.026 0.056 0.083 0.113 0.6
THD 1.231 1.279 1.401 1.402 1.379 1.688 -
Nota:
Note:
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TABELA 6: Fator de Poténcia — FIXO
6.4/6.5 P
TABLE 6: Power Factor - FIXED

X Sistemas fotowoltaicos com poténcia nominal inferior a 3 kW.
PV systems with rated power less than 3 kW.

Teste 1: Fixa valor
Test 1: Fixed value

poder bin: P/Pn

- 10% 20% 30% 50% 75% 100%
Power bin:

Tensao[U]:
Voltage 227.5 227.7 227.9 228.2 228.6 229.0

Poder[W1:
Power 292 594 910 1526 2291 2961

Fator de
poténcia sob 1:
configuracao:
Power factor
set on 1: 0.978 0.995 0.999 1.000 1.000 1.000

Limites da PF:

Limits of PF- - +/-0.025 +/-0.025 +/-0.025 +/-0.025 +/-0.025
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gg; TABELA 7: Desconexao devido a Alto / Baixo Tenséo b
6.6.3. 6.6.4 | TABLE 7: Disconnection due to High/Low Voltage
Baixa ommand: Alta ommand:
Low voltage: High voltage:
PASSOS para valor viagem 88%Un -> diminuir por max 0,4%Un | Un -> aumentar por max 0,4%Un
[V to V]: P 9 cada etapa cada etapa
STEPS .for trio value: 88%Un -> decrease by max Un -> increase by max 0,4%Un
P ] 0,4%Un per. steps per. steps
pimite [U/Un%e: 80%Un 110%Un
A precisdo da medicéo do
) orT-
valor de trip [V] [%]: 175V 80 % 243V 110.4 %

Measurement accuracy of
the tripping value:

PASSO para o tempo de
viagem [V to V]:
STEP for trip time:

Utrip+ 2%Un -> Vtrip'l% Un

Ump-Z%Un -> Ump+l%Un

Definir o valor do tempo de
viagem [ms]:
Setting value of trip time:

400

200

Medicdo do tempo de
intervencdo [ms]:
Measurement the trip time:

145

128

Mensuracdo o tempo de
reconexao [s]:
Measurement the
reconnection time:

150

148

Nota:
Note:

O valor de ajuste eo valor da viagem frequéncia nao pode variar mais do que <2% Un e 2%.
The setting value and the trip value of the frequency may not vary by more than <2%Un and 2%.
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6.7.1,6.7.2,
6.7.3,6.7.4

TABELA 8: Desconexao devido a Alto / Baixo frequéncia
TABLE 8: Disconnection due to High/Low Frequency

Baixa frequéncia:
Low frequency:

Alta frequéncia:
High frequency:

PASSOS para valor viagem

58Hz -> diminuir por max 0,1Hz

60Hz -> aumentar por 0,1Hz cada

[Hz to Hz]: cada etapa etapa

STEPS for trip value: 58Hz -> decrease by max 0,1Hz 60Hz -> increase by max 0,1Hz
per. steps per. steps

Limite [Hz]: 57.5 62

Limit:

A precisdo da medic&o do

valor de trip [Hz] : 57 40 62.00

Measurement accuracy of
the tripping value:

PASSO para o tempo de
viagem [Hz to Hz]:
STEP for trip time:

58Hz -> Freq.qip-0.1Hz

60Hz -> Freq.yip+0.1Hz

Definir o valor do tempo de
viagem [ms]:
Setting value of trip time:

200

200

Medicdo do tempo de
intervencéao [ms]:
Measurement the trip time:

71

152

Mensuracdo o tempo de
reconexao [s]:
Measurement the
reconnection time:

154

147

Nota:
Note:

O valor de ajuste eo valor da viagem frequéncia nédo pode variar mais do que + 0,1Hz e 2%.
The setting value and the trip value of the frequency may not vary by more than +0,1Hz and 2%.
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. TABELA 9: Controle de poténcia ativa em Alta frequéncia S
' TABLE 9: Control of Active Power in High Frequency
» F
€0 60,2 60,5 61 61,5 619 [Hz]
Sequéncia A: 100% Pn
Sequence A: 100%Pn
Passo Set poténcia Vc?tlgrrlgiz égs \c/ftllt“:r:gisa onto
de saida frequéncia P POt o P
# esperado reais * Limites Graph
Step [%] [Hz] W] W] limits Graph
Set output frequency .
Expected | Actual power point
power
power value values*
P1 100 60.0 3000 2980 -- P1
P2 100 60.2 3000 2980 +2.5% Pn P2
P3 100 60.5 3000 2980 + 2.5% Pn P3
P4 100 61.0 2400 2430 +2.5% Pn P4
P5 100 61.5 1800 1820 +2.5% Pn P5
P6 100 61.9 1320 1310 +2.5% Pn P6
P7 100 60.2 1320 1320 + 2.5% Pn P7
tempo de atraso de recuperacdo de energia: 328 s, Limitagdo: >300 s
Power recovery delay time: 328 s, limitation: 2300 s
P8 Méaxima de aumentacéo Gradiente (%Pw/min) : 10.1, Limitagdo : 20%Pw/min.
maximum rising Gradient (%Pw/min): 10.1, limitation: 20% PM / min.
200 | 600 | 3000 | 3000 | £25%Pn | P8
Sequéncia B: 50% Pn
Sequence B: 50%Pn
Passo SCU [T V(ﬂgrzgz d%s \cl)?g)rzgisa onto
de saida freqliéncia P POt . i P
# [%] [Hz] esperado reais L|_m|_tes Graph
Sz Set output frequency [W] [W] iz Gre}ph
Expected | Actual power point
power
power value values*
P1 50 60.0 1500 1551 -- P1
P2 50 60.2 1500 1552 +2.5% Pn P2
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P3 50 60.5 1500 1552 + 2.5% Pn P3
P4 50 61.0 1200 1195 + 2.5% Pn P4
P5 50 61.5 900 868 + 2.5% Pn P5
P6 50 61.9 660 606 + 2.5% Pn P6
P7 50 60.2 660 599 +2.5% Pn P7

tempo de atraso de recuperacéo de energia: 317 s, Limitacdo: 2300 s
Power recovery delay time: 317 s, limitation: 2300 s

P8

Maxima de aumentac&o Gradiente (%Pw/min) : 5.6, Limitagéo : 20%Pwm/min.
maximum rising Gradient (%Pw/min): 5.6, limitation: 20% PM / min.

50 | 600 | 1500 [ 1549 [ +25%Pn [ P8

Nota:
Note:
*) 30s valor médio.
*) 30s mean value.
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6.10 TABELA 10: Reconnection automatico fora de fase P
' TABLE 10: Automatic Reconnection out of phase

deslocamento de

fase [°] corrente de fase [A] Resultado
Phase Phase current Result

displacement

Poténcia de saida
(W]
Output Power

Teste
Test

Nenhum dano
Inversor
connecté.
No damage
Inverter
connected.

1 3000 +90° 13.3

Nenhum dano
Inversor
connecté.
No damage
Inverter
connected.

2 3000 -90° 13.7

Nenhum dano
Inversor
connecté.
No damage
Inverter
connected.

3 3000 +180° 14.1

Nenhum dano
Inversor
connecté.
No damage
Inverter
connected.

4 3000 -180° 14.2

Nota:

Note:

Inversor é considerado aceitavel se a corrente de saida esta dentro da gama de funcionamento normal.
Inverter is considered accepted if the output currentis within the normal working range.
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Comando
6.13

Command

TABELA 13: Desconexao e reconexao de Inverter / Remote

TABLE 13: Disconnection and Reconnection of Inverter / Remote

Disconnected from grid by external command:

Desconectado da rede pelo ommando externo:

> 5.00 Vhiv 8

T1 -0.3288 s
T2 -0.2654 s
AT _0.0634 s

fin : 6.25

0.0634s

Min(C1) -3.5 V
Mean(C1) 3.82467 V
Min(C3) -20.3 A

15ms/div

] e WN""V‘

Reconectado a rede pelo ommando externo:
Reconnected to grid by external command:

T% -6.254840 s
80 s
AT 53.054840 s

53.055s

20s/div

1.80ms/div

Nota:
Note:
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5 TABELA 15: Protecdo contra ilhamento .
TABLE 15: Islanding Protection
Condicao A: 100% de poténcia nominal
Condition A: 100% of rated power

condigbes | p i Q. [KVA] Qc[KVA] o) \A-;Zg]rﬁo[r(rjg] Lilie

Conditions Trip time Limit [ms]

Pr: 95% A: 340 A 333 | AL 325

Pq: 105% B: - | B - | B - 1.08 209 2000
C: - C: - C -

Pr: 95% A: 340 A 317 | AT 325

Pq: 100% B: - | B - | B - 1.06 199 2000
C: - C: - C -

Pr: 95% A: 340 A 301 | A 325

Po: 95% YR S - 1.03 113 2000
C: - C: - C -

Pr: 100% | A: 3(')2 A 333| AT 325

Po: 105% B: - | B - | B ~ 1.03 201 2000
C: - C: - C -

Pr: 100% | A: 362 A 317 | A 325

Pq: 100% B: - | B - | B - 1.00 163 2000
C: - C: - C -

Pr: 100% | A: 3(')2 A 301 | A 325

Po: 95% O B - 0.98 126 2000
C: - C: - C -

Pr: 105% | A: 363 A 333 | AT 325

P:105% | B: - | B: - | B - 0.98 239 2000
C: - C: - C -

Pr: 105% | A: 363 A 317 | AT 325

Po: 100% B: - | B - | B ~ 0.96 220 2000
C: - C: - C -

Pr: 105% | A: 363 A 30L| A 325

Po: 95% P B . 0.93 149 2000
C: - C: - C -
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Pr: 90% A: 2é8 Ar 349 | AT 325
P:110% B: - | B - | B ~ L1 17l 2000
c - | c - | c -
Pr: 95% A: 340 Ar 349 | AT 325
Pq: 110% B: - | B - | B - L1 161 2000
C: - C: - C -
Pr: 100% A: 3(')2 A 349 | AT 325
PQ:110% B: - | B - | B - 1.05 172 2000
c - | c - | c -
Pr: 105% A: 363 A 349 | AT 3.5
P:110% | B: - | B: - | B - 1.00 181 2000
c - | c - | c -
Pr: 110% A: 3é5 A: 349 | A. 325
Po: 110% B: - | B - | B ~ 0.96 171 2000
c - | c - | c -
. 28 ,
Pr: 90% AP A s A 35
Pq: 105% B: -~ | B - | B - 114 234 2000
c - | c - | c -
Pr: 110% A: 3;3 A 333| A 325
Pq: 105% B: - | B - | B - 0.93 228 2000
c - | c - | c -
. 35 _
Pr: 90% AP A 317 | A 325
P:100% | B: - | B: - | B - 0.91 194 2000
c - | c - | c -
Pr: 110% A: 3é5 Ar 317 | AT 325
P:100% | B: - | B - | B - 0.91 184 2000
c - | c - | c -
. 28 ,
PR:90% AP A B0 A 32
PQ:95% B: _ B: _ B _ 1.09 127 2000
c - | c - | c -
Pr: 110% A: 3é5 A. 301| A 325
Po: 95% O Y S . 0.89 124 2000
c - | c - | c -
PR:90% A: 2é8 A. 285 | A 325 1.06 114 2000

TRF No. NBR 16149/ 16150A TRF originator: TUV Rheinland Group



www.tuv.com

A_ TUVRheinland®

Folha 39 de 46

Relatério n°; 50170689 003

PQ:90% B: - B: - B: -
C: - C: - C -
. . 2.8 .
Pr: 90% A: 8 A: 3.33 A 3.25
P:105% | B: - | B - | B - 114 116 2000
C: - C: - | c -
. . 3.0 .
Pr: 100% A: P A: 3.49 A 3.25
PQ: 90% B: . B: . B . 1.11 120 2000
C: - C: - | c -
. . 2.8 .
Pr: 105% A: 8 A: 3.17 A 3.25
PQ: 90% B: . B: . B . 1.11 100 2000
C: - C: - C -
. . 3.2 .
Pr: 110% A: 0 A: 2.85 A 3.25
Po: 90% R S - 1.23 101 2000
c - | c - | c -
Condicéo B: 66% de poténcia nominal
Condition B: 66% of rated power
e Tempo de et
condi¢bes . Limite
Conditions Pw kW] QuLkVA] sl Q viagem [ms] | ;o [ms]
Trip time
A: 2.08 A 1.90 A 2.15
Pr: 100% B: B B 0.97 110 2000
PQ: 95% : - - - '
C: - C - C -
A: 2. A 1.92 A 2.1
Pri 100% 5 > B : B ; 0.98 122 2000
PQ: 96% : - - - '
C: - C - C -
A: 2. A 1.94 A 2.1
Pri 100% g > B : B : 0.98 108 2000
PQ: 97% : - - - '
C: - C - C -
A: 2.08 A 1.96 A 2.15
Pri 100% g B B 0.99 123 2000
Pq: 98% ' - - - '
C: - C - C -
A: 2.08 A 1.98 A 2.15
Pr: 100% g B B 0.99 122 2000
Pq: 99% : '
C: - C - C -
A: 2.08 A 2.00 A 2.15
Pr: 100% B: B B 1.00 116 2000
Pq: 100% : '
C: - C - C -
Pr: 100% A: 2.08 A 2.02 A 2.15
Po: 101% Y - B . 5 . 1.00 142 2000
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c - C: - C: -
A 208 | A: 204 |A: 215
Pr: 100% g B: B: 1.01 136 2000
Po: 102% - : - : - '
c - C: - C: -
A 208 | A: 206 |A 215
Pr: 100% B B: B: 1.01 136 2000
Pq: 103% - : - : - '
c - C: - C: -
A 208 | A: 208 |A: 215
Pr: 100% B B: B: 1.02 134 2000
Po: 104% : : '
c ~ C: - C: ~
A 2. A 21 A: 215
Pr: 100% & > B: : B: 1.02 164 2000
Po: 105% - : - : - '
C - C: - C: .
Condicao C: 33% de poténcia nominal
Condition C: 33% of rated power
.~ Tempo de et
condicbes . Limite
Conditions Pw kW] Qu[kVA] Uiyl Q viagem [ms] | ;i [ms]
Trip time
A 1.07 | A: 97 | A 1.1
Pr: 100% & - B: > B ; 0.98 100 2000
Pq: 95% - : - - '
c - C: - c ~
A 1.07 |A: 098 |A 1.13
Pr: 100% g B: B 0.98 102 2000
Po: 96% - : - - '
c - C: - C -
A 1.07 |A: 099 |A 1.13
Pr: 100% g B: B 0.99 119 2000
Po: 97% - : - - '
c ~ C: - c -
A 1.07 |A:  1.00 |A 1.13
Pr: 100% B B: B 0.99 117 2000
PQ: 98% - : - - '
c - C: - C -
A 1.07 | A 101 |A 1.13
Pr: 100% & B: B 1.00 115 2000
Po: 99% - : - - '
C ~ C: - C ~
A 1.07 | Ar  1.02 |A 1.1
Pr: 100% & ; B: ; B : 1.00 128 2000
Po: 100% : '
c - C: - C —
o 1005 A 1.07 | A 103 |A 1.13
R. 0
o ; - - 1.01 12
Po: 101%  |.B B: B 0 6 2000
C ~ C: - C ~
A 1.07 | Ar  1.04 |A 1.1
Pr: 100% — u ; B: ; B : 1.01 122 2000
Po: 102% - : - - '
C ~ C: - C ~
Pr: 100% | A 1.07 |A:  1.05 |A 1.13 1.02 139 2000
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Po: 103% B -- B: - B -
() -- C: - C -
A 1.07 A: 1.06 A 1.13
Pr: 100%
Po: 104% B -- B: - B - 1.02 130 2000
C -- C: - C --
A 1.07 A: 1.07 A 1.13
Pr: 100%
Po: 105% B -- B: - B -- 1.03 128 2000
C - C: - C --
Obsenvacao:
Remark:

Apéndice | Fotos
Appendix | Photos

Figura 1. Vista de frente
Figure 1. Front view
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Figura 2. Viséo traseira
Figure 2. Rear view

Figura 3. Vista do painel de Terminal
Figure 3. Terminal panel view
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Figura 4. \ista interna-1
Figure 4. Internal view-1

| |lal)fl]llf'm‘l,ﬂ[lll’m} LIF

2.3 a0 S 6 7 8 9L 303 2.3 & 5

Figura 5. Vista lado dos componentes da placa principal
Figure 5. Component side view of Main board
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Figura 6. \ista Iateralisoilc]édo da pTéca principal
Figure 6. Solder side view of Main board
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Figura 7. Vista lado dos componentes da placa de controle
Figure 7. Component side view of Control board
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A \ Figura 8. \ista lateral soldado da placa de controle

Figure 8. Solder side view of Control board

///////////( /

-Fim do relatério de ensaio-
-End of test report-
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