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Descrigdo do item de teste........... : Inversor solar ligado a rede

Test item description Grid-connected solar inverter

Marca comercial .........ccccccccvvviinnnnn. :

Trade Mark

Fabricante .........cccceeeveeiiiiiiiieee, . NINGBO AUSTA SOLAR TECH CO.,LTD.

Manufacturer 1-1 NO.136 Haichuan Road Jiangbei District Ningbo Zhejiang
P.R China

Referéncia de modelo / Tipo........... :  AUBK1P

Model/Type reference

Avaliagdes ........cccccvvvviiiiiiiiiinn, . Operating temperature range: - 25°C to + 60°C

Ratings Protective class: |

Ingress protection rating: IP66
Power factor range (adjustable): 0.8 leading ~ 0.8 lagging

PV input: Max. 550 Vdc, MPPT voltage range: 80-550 Vdc, max
current per MPPT: 20/26 A, Isc PV current per MPPT: 25/32.5 A,
number of MPPT channel: 2

AC output: 220 Vac, L+N+PE, 60 Hz, rated output power 8000 W,
max apparent power 8800 VA, max current 36.4 A
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Laboratorio de ensaio responsavel (conforme aplicavel), procedimento de ensaio e local(s) de ensaio:

Responsible Testing Laboratory (as applicable)

testing procedure and testing location(s):

Nome Laboratério
Testing Laboratory

DEKRA Testing and Certification (Suzhou) Co., Ltd. Testing
Laboratory

Local/endereco do teste..........ooevvvvevvvennnnennn. :
Testing location/ address

No. 99, Hongye Road, Suzhou Industrial Park Suzhou,
215006, P.R. China

Testado por (nome, assinatura) .................... : | Shine Yan
Tested by (name, signature)

Aprovado por (nome, assinatura) .................. . | Sandy Qian
Approved by (name, signature)
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Cépiada placa de marcacao:

Copy of marking plate:

“A arte abaixo pode ser apenas um rascunho. A utilizacdo de marcas de certificacdo num produto deve
ser autorizada pelos respetivos NCB's detentores dessas marcas”

"The artwork below may be only a draft. The use of certification marks on a product must be authorized by
the respective NCB' s that own these marks"

Observacao:

Observacao: Para aplicagdo do Brasil, a frequéncia nominal é 60Hz, e a tensédo nominal é 220Va.c..
Remark:

For application of Brazil, the nominal frequency is 60Hz, and the nomina voltage is 220Va.c..

TRF No. Ordinance No. 140 V1.0
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Especificacédo do inversor solar On-Grid testado:
Specification of the tested On-Grid Solar Inverter:

Mggg:o AUBK1P
xmzlf\y 550 Vdc
:zﬁ;\y 25/325A
MPPT Vokage Range. o
Max. corrente de entrada PV continua 20/26 A

Max. continuous PV input current

Tensao nominal

. 1/N/PE, 220V
Nominal a.c. output voltage /NIPE, 220

Frequéncia nominal

60Hz
Rated frequency
Corrente maxima de saida continua 36.4 A
Maximum continuous output current ]
Poténcia nominal de saida 8 KW
Rated output power
Poténcia aparente de saida maxima continua 8.8 KVA

Maximum continuous output Apparent power

Fator de poténcia (Cos phi), ajustavel

Power factor (Cos phi), adjustable 1 (0.8 leading ... 0.8 lagging)

Categoria de tenséo

. [
Protection class

Nivel de poluicdo

. Outside PD3, Inside PD2
Pollution degree

Nivel de sobretensao (OVC)

Overvoltage category (OVC) 1(PV), Il (Grid)

Nivel de protecéo

. IP66
Ingress protection

Temperatura do ambiente

-25...+60°
Ambient Temeprarure 25...+60°C

Peso

Weight 11kg

Tamanho (mm)

Size (mm) 347*368*190mm

TRF No. Ordinance No. 140 V1.0
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Detalhes do item de teste: Classe de protecéo IP
Test item particulars:

Mobilidade do equipamento..............c.ccccvcveeveeevennene. : movable hand-held stationary
Equipment mobility fixed transportable for building-in
LigaCA0 A rede ......vvvvieiiiiiie e . pluggable equipment direct plug-in
Connection to the mains permanent connection for building-in
Categoria ambiental .............ccooi . outdoor indoor indoor
Enviromental Category unconditional conditional
Categoria de sobretensé@o Redes.............ceevvevvennnnnn. : ovCl ovcCll ovcli ovC IV
Over voltage category Mains

Categoria de sobretens@o PV ...........ccoceiiii, : ovCl ovcll ovcilil ovC v
Over voltage category PV

Tolerancia da rede elétrica (%) ........cccvveeeeeeeeriinnnne. © According to Brazil deviation in ABNT NBR 16149
Mains supply tolerance (%)

Teste de TI, tenséo fase-fase (V) ........ccccoevereineennen. C TN

Teste do sistema de energia

Teste de TI, tenséo fase-fase (V) ........ccccoeveeeinennn. ©ON/A

IT testing, phase-phase voltage (V)

Classe de equipamento...........cccceveeeie e, : Class | Class I Class lll

Class of equipment Not classified

Massa do equipamento (KQ) ......ccvvvvvveerreeeerinnnnineenn. 11

Mass of equipment (kg)

Grau de POIUIGED........cevevviiiiiie it © Outside PD3: Inside PD2

Pollution degree

Classe de proteGao IP ...........cccoviiiiiiiiiinciiiecnn, ©1P66

IP protection class

Possiveis veredictos de casos de teste:

Possible test case verdicts:

- 0 caso de teste n&o se aplica ao objeto de teste....... /A

- test case does not apply to the test object

- 0 Objeto de teste atende aos requisitos ................... . P (Pass) o objeto de teste atende aos requisitos

- test object does meet the requirement

- 0 objeto de teste ndo atende o requisito................... : F (Fail)

- test object does not meet the requirement

- Este termo é uma referéncia informativa da

INSEAIACHO. ... ...t . Info.

- this clause is information reference for installation

Teste:

Testing:

Data de recebimento das amostras..................ccue..ne. © 2023-10-08

Date of receipt of test item

Data dOS ENSAIDS........ccccvvniieiiiieieieie e 1 2023-10-11to 2023-11-23

Date (s) of performance of tests

TRF No. Ordinance No. 140 V1.0
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Observagdes gerais:
Os resultados do teste apresentados neste relatdrio referem-se apenas ao objeto testado.

Este relatorio ndo deve ser reproduzido, exceto na integra, sem a aprovacao por escrito do laboratério de
teste. O resultado da medicao é considerado em conformidade com o requisito se estiver dentro do limite
prescrito. Nao é necessério contabilizar a incerteza associada ao resultado da medicao.

Este relatorio é apenas para referéncia e nao € usado para funcéo de prova legal no mercado da China.

As informagdes fornecidas pelo cliente neste relatério podem afetar a validade dos resultados, o laboratdrio
de testes ndo é responséavel por isso.

Este relatorio contém traducéo para o inglés das normas originais em portugués, em caso de discrepancias,
prevalecera o portugués.

"(ver observacdo n°)" refere-se a uma observacdo anexada ao relatério.
"(ver tabela anexa)" refere-se a uma tabela anexada ao relatério.

Ao longo deste relatério, um ponto é usado como separador decimal.
General remarks:

The test results presented in this report relate only to the object tested.

This report shall not be reproduced, except in full, without the written approval of the Issuing testing
laboratory. The measurement result is considered in conformance with the requirement if it is within the
prescribed limit, It is not necessary to account the uncertainty associated with the measurement result.
This report is only for reference and is not used for legal proof function in China market.

The information provided by the customer in this report may affect the validity of the results, the test lab is not
responsible for it.

This report contains English translation of the original Portuguese standards, in case of any discrepancies,
Portuguese shall prevail.

"(see Enclosure #)" refers to additional information appended to the report.

"(see appended table)" refers to a table appended to the report.

Throughout this report a point is used as the decimal separator.

Nome e endereco da(s) fabrica(s):

Name and address of factory (ies):

Shandong Aotai Electric Co., Ltd.

677 ChunYi Road, SunCun Area, High-tech Zone, Jinan, Shandong250101 P.R. China

TRF No. Ordinance No. 140 V1.0
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Informacdes gerais do produto:

Os produtos sob teste sdo inversores fotovoltaicos monofasicos conectados a rede que convertem a
tensdo CC em tensédo CA e alimentam a rede publica de baixa tenséo.

A entrada e a saida sao protegidas por varistores a terra. A unidade é fornecida com filtragem EMC na
entrada e saida para a rede elétrica. A corrente ligada a rede da saida € ligada ou desligada por relé.

O lado AC ¢ aterrado, o gabinete é aterrado e ha um sistema de aterramento duplo.

O produto pode trabalhar com carga total a temperatura ambiente até 45°C e ser fornecido com funcéo de
derating linear automatica de 45°C a temperatura ambiente maxima 60°C.

General product information:

The products under test are single phase grid-connected PV inverters that convert DC voltage into AC voltage
and feed into the low-voltage public grid.

The input and output are protected by varistors to earth. The unit is provided with EMC filtering at the input
and output towards mains. The Grid-connected current of the output is switched on or switched off by relay.

The AC side is grounded, the enclosure is grounded, and there is a dual grounding system.
The product can work with full load at ambient temperature up to 45 °C and be provided with automatic linear
derating function from 45 °C to maximum ambient temperature 60 °C.

Descricdo do circuito de alimentagéo:
O controlador interno (U12) é controle digital, o controlador (U12) pode controlar relés, mede tenséo,
frequéncia, corrente CA com CC injetada, resisténcia de isolamento e corrente residual.

As medicOes de tenséo e frequéncia sdo realizadas com resistores em série, que sédo conectados
diretamente a linha e neutros. Ambos os controladores obtém esses sinais e calculam os dados.

Description of the power circuit:

The internal controler(U12) is digital control, the controller(U12) can control relays, measures voltage,
frequency, AC current with injected DC, insulation resistance and residual current.

The voltage and frequency measurements are achieved with resistors in serial, which are connected directly
to line and neutral. Both controllers get these signals and calculate the data.

TRF No. Ordinance No. 140 V1.0
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Diagrama de bloco:
Block Diagram:

Switch
1F)\f'-1c>i'=M'/c ] e MR
o=ta ot Filte Cirauit | AC e
: . | Inverter : a/c . oL
i E T . . i__:’_é_i Filter o N i
[ RY A Circuit Relay
PV2 l o_;_ Filter . Grid

O produto foi testado em:
The product was tested on:
Verséo do hardware:
Hardware version:

‘ Hardware version ‘ V1.0 ‘

Versao do software:
Software version:

‘ Software version ‘ V1.0 ‘

TRF No. Ordinance No. 140 V1.0
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PORTARIA N° 140, DE 21 DE MARCO DE 2022

Secédo Requisito — Teste Resultado — Observacdes | Veredito
Clause Requirement — Test Result — Remark Verdict
ANEXO | REGULAMENTO TECNICO DA QUALIDADE PARA EQUIPAMENTOS DE P

[ GERAQAO, CONDICIONAMENTO E ARMAZENAMENTO DE ENERGIA
ANNEX ELETRICA EM SISTEMAS FOTOVOLTAICOS

[ TECHNICAL QUALITY REGULATION FOR ELECTRICAL ENERGY
GENERATION, CONDITIONING AND STORAGE EQUIPMENT IN
PHOTOVOLTIC SYSTEMS

5 REQUISITOS TECNICOS P
TECHNICAL REQUIREMENTS
5.1 Requisitos técnicos para modulos N&o médulos N/A
fotovoltaicos.

Technical requirements for modules
Not photovoltaic

modules.
5.2 Requisitos técnicos para controladores N&o controladores. N/A
Technical requirements for controllers Not controllers.
5.3 Requisitos técnicos para baterias N&o baterias. N/A
Technical requirements for batteries No batteries.
5.4 Requisitos técnicos para inversores on-grid P

Technical requirements for on-grid inverters

5.4.1 Os inversores on-grid devem possuir, no minimo, um P
dispositivo que garanta a desconexao mecanica da rede
por relé, contator ou dispositivo equivalente.

On-grid inverters must have at least one device that
ensures the mechanical disconnection of the network by
relay, contactor or equivalent device.

5.4.2 Os inversores on-grid, quando operando com P
sobrecarga na(s) porta(s) fotovoltaica(s), devem
apresentar um valor mensurado de poténcia na porta
c.a. igual ao valor de poténcia nominal declarada pelo
fabricante na folha de dados ou no manual do produto,
na tensdo nominal declarada, com tolerancia de +2%.

On-grid inverters, when operating with overload on the
photovoltaic, must have a measured value of power.
equal to the nominal power value declared by the
manufacturer in the data sheet or the product manual, in
the declared nominal voltage, with + 2%tolerance.

5.4.3 Os inversores on-grid devem reestabelecer seu P
funcionamento normal apos a atuacao da protecao
contra inversao de polaridade na(s) porta(s)
fotovoltaica(s).

On-grid inverters should reestablish their normal
functioning after the performance of polarity reversal
protection in the photovoltaic door (s).

TRF No. Ordinance No. 140 V1.0
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PORTARIA N° 140, DE 21 DE MARCO DE 2022

Secédo
Clause

Requisito — Teste
Requirement — Test

Resultado — Observacdes
Result — Remark

Veredito
Verdict

54.4

Os inversores on-grid devem ser capazes de suportar
um religamento automatico fora de fase na(s) porta(s)
c.a., na pior condicdo possivel (em oposicao de fase).

On-grid inverters should be able to support an out-of-
phase automatic reclosing, in the worst possible
condition (in phase opposition).

P

54.5

Os inversores on-grid devem possuir meios de medir a
resisténcia de isolagéo entre todos os terminais da(s)
porta(s) fotovoltaica(s) e a terra antes de entrarem em
operacdo. Caso a resisténcia de isolacdo seja inferior a
R = (Vmaxcc / 30 mA) ohms, o inversor deve indicar a
falta e ndo se conectar a rede.

On-grid inverters shall have means of measuring the
insulation resistance between all terminals of the
photovoltaic door(s) and the ground before they are put
into operation. If the insulation resistance is less than R
= (Vmaxcc / 30 mA) ohms, the inverter should indicate
the fault and not connect to the network.

5.4.6

Os inversores on-grid, com ou sem isolacao galvanica,
devem apresentar sistema de protecdo contra correntes
residuais excessivas integrado ao equipamento, quando
0 mesmo produza uma corrente residual superior a 30
mMA na porta c.a. Nestes casos, 0 equipamento deve
incluir um sistema de monitoramento da corrente
residual na porta c.a. que possua uma banda passante
minima de 2 kHz e que realize a desconexdo
automatica da rede, sem possibilidade de reconexdo
automatica, quando a corrente de modo comum violar
uma das duas condi¢des:

a) Quando a corrente eficaz de modo comum exceder
300 mA para inversores com poténcia inferior ou
igual a 30 kVA, ou exceder 10 mA/kVA para
inversores com poténcia superior a 30 kVA; e

b) Quando a corrente eficaz de modo comum
apresentar variacdes repentinas de acordo com a
Tabela 3.

On-grid inverters, with or without galvanic insulation,
shall have an excessive residual current protection
system integrated into the equipment when it produces a
residual current greater than 30 mA at the AC port. the
equipment shall include a residual current monitoring
system at the ac port which has a minimum passing
band of 2 kHz and which automatically disconnects from
the network, without the possibility of automatic
reconnection, when the common mode current violates
one of the two conditions:

a) when the effective current in common mode
exceeds 300 mA for inverters with a power not
exceeding 30 kVA, or exceeds 10 mA/kVA for
inverters with a power exceeding 30 kVA; and

b) When the commonly effective current presents
repentant variations according to Table 3.

TRF No. Ordinance No. 140 V1.0
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PORTARIA N° 140, DE 21 DE MARCO DE 2022

Secédo
Clause

Requisito — Teste
Requirement — Test

Resultado — Observacdes
Result — Remark

Veredito
Verdict

P

54.7

Os inversores on-grid devem ser classificados quanto a
existéncia e as caracteristicas de sistema de protecao
contra arcos elétricos série na(s) porta(s) fotovoltaicas

On-grid inverters shall be classified for the existence and
characteristics of series arc protection system in the
photovoltaic door(s)

54.8

Os inversores on-grid que operam com tensdo na(s)
porta(s) fotovoltaica(s) superior a 80 V e que possuam
sistema de protecdo contra arcos elétricos, devem
detectar e/ou interromper o arco série em, no maximo,
2,5 s ou antes da energia do arco exceder 750 J, o que
ocorrer primeiro.

On-grid inverters operating at a voltage at the
photovoltaic port(s) exceeding 80 V and having an arc
protection system shall detect and/or interrupt the series
arc within a maximum of 2,5 s or before the arc energy
exceeds 750 J, whichever is the earlier.

54.9

Os inversores on-grid, em qualquer condi¢do de
operacdo, ndo podem injetar ou absorver componente
continua na rede elétrica superior a 0,5% da sua
corrente c.a. nominal.

On-grid inverters, under any operating condition, shall
not inject or absorb a continuous component into the
mains power supply more than 0,5% of their rated AC
current.

5.4.10

Os inversores on-grid ndo podem injetar corrente na
rede com distor¢cado harmonica total superior a 5% em
relacdo a corrente c.a. fundamental na poténcia c.a.
nominal, em qualquer condicdo de poténcia, e devem
atender aos limites de distor¢cdo harmdnica individual
especificados na Tabela 4.

On-grid inverters shall not inject current into the grid with
total harmonic distortion greater than 5% relative to the
fundamental ac current at rated ac power, under any
power condition, and shall meet the individual harmonic
distortion limits specified in Table

4.

TRF No. Ordinance No. 140 V1.0
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PORTARIA N° 140, DE 21 DE MARCO DE 2022

Secédo
Clause

Requisito — Teste
Requirement — Test

Resultado — Observacdes
Result — Remark

Veredito
Verdict

54.11

Os inversores on-grid devem ser capazes de operar a
porta c.a. com fator de poténcia unitario, quando a
poténcia ativa injetada na rede for superior a 20% da
poténcia nominal do inversor, sendo configurados de
fabrica com fator de poténcia igual a 1.

The on-grid inverters shall be able to operate the AC
port with a unit power factor, when the active power
injected into the network is greater than 20% of the rated
power of the inverter, being factory configured with a
power factor equal to 1.

P

5.4.12

Os inversores on-grid com poténcia hominal maior que 3
kW devem apresentar, como opcional, a possibilidade
de operar a porta c.a. de acordo com a curva
apresentada na Figura 1, conforme sua faixa de
poténcia nominal e fator de poténcia ajustavel:

On-grid inverters with rated power greater than 3 kW
should have, as an option, the possibility of operating
the AC port according to the curve shown in Figure 1,
according to its rated power range and adjustable power
factor:

a) Poténcia nominal >3 kW e < 6 kW: 0,95 indutivo até 0,95 capacitivo; e
b) Poténcia nominal > 6 kW: 0,90 indutivo até 0,90 capacitivo.

Figura 1 - Curva do fator de poténcia em funcao da poténcia ativa na porta c.a.

035/030

CAPACITIVO

M
H
H

INDUTIVO

095/090 C

A poténcia nhominal dos
inversores On-grid é de
8 kw

5.4.13

Os inversores on-grid com poténcia nominal maior do
que 6 kW devem apresentar, como opcional, a
possibilidade de operar a porta c.a. com poténcia reativa
(Var) fixa de até 48,43% (indutiva ou capacitiva) da
poténcia ativa de ensaio.

On-grid inverters with rated power greater than 6 kW
shall be optionally capable of operating the AC port with
fixed reactive power (Var) up to 48,43% (inductive or
capacitive) of the active test power.

A poténcia nominal dos
inversores On-grid é de
8 kW

TRF No. Ordinance No. 140 V1.0



Page 14 of 164

Report No.: 6172453.53

PORTARIA N° 140, DE 21 DE MARCO DE 2022

Secédo
Clause

Requisito — Teste
Requirement — Test

Resultado — Observacdes
Result — Remark

Veredito
Verdict

54.14

Os inversores on-grid devem interromper o fornecimento
de energia a rede quando a tenséo provida
externamente a porta c.a. sair da faixa de operacao,
sendo os tempos de atuacdo das protecdes para
condi¢des de subtenséo e sobretensédo dados pelas
Tabela 5 e Tabela 6, respectivamente.

On-grid inverters should interrupt the power supply to
the grid when the voltage provided externally to the AC
port leaves the operating range, and the operating times
of the protections for under-voltage and over-voltage
conditions are given by Table 5 and Table 6,
respectively.

P

5.4.15

Os inversores on-grid devem interromper o fornecimento
de energia a rede quando a frequéncia provida
externamente a porta c.a. sair da faixa de operacao,
sendo os tempos de atuacdo das protecdes para
condicdes de subfrequéncia e sobrefrequéncia dados
pelas Tabela 7 e Tabela 8, respectivamente.

On-grid inverters should interrupt the power supply to
the grid when the frequency provided externally to the ac
port leaves the operating range, and the operating times
of the protections for subfrequency and overfrequency
conditions are given in Table 7 and Table 8,

respectively.

TRF No. Ordinance No. 140 V1.0



Page 15 of 164

Report No.: 6172453.53

PORTARIA N° 140, DE 21 DE MARCO DE 2022

Secédo
Clause

Requisito — Teste
Requirement — Test

Resultado — Observacdes
Result — Remark

Veredito
Verdict

5.4.16

Os inversores on-grid ndo podem produzir flutuacdes de
tenséo (cintilagdo) que violem os seguintes indicadores
de avaliacdo: Pst > 1,0; PIt > 0,65; d(t) ndo pode
exceder 3,3% por mais que 500 ms; dc ndo pode
exceder 3,3%; dmax ndo pode exceder 4%.

On-grid inverters shall not produce voltage fluctuations
(flickering) that violate the following evaluation
indicators: Pst > 1,0; PIt > 0,65; d(t) shall not exceed
3,3% for more than 500 ms; dc shall not exceed 3,3%;
dmax shall not exceed 4%.

P

5.4.17

Os inversores on-grid devem cessar de fornecer energia
arede em até 2 s apos a desconexao da rede c.a.
externa conectada a porta c.a. (ilhamento ndo
intencional).

On-grid inverters shall cease to supply power to the grid
within 2 s after disconnection from the external AC
network connected to the AC port (unintentional
islanding).

54.18

Os inversores on-grid devem manter a poténcia ativa
injetada na rede, quando estiverem injetando poténcia
na rede c.a. externa através da porta c.a. e a frequéncia
reduzir de 59,8 Hz e permanecer acima de 56,9 Hz, com
tolerancia maxima de +2% em relacdo a poténcia ativa
injetada no instante em que a frequéncia reduziu de
59,8 Hz.

On-grid inverters shall maintain the active power injected
into the network when injecting power into the external
AC network through the AC port and the frequency
decrease from 59.8 Hz and remain above 56.9 Hz, with
a maximum tolerance of +2% in relation to the active
power injected at the moment the frequency decreased
from 59.8 Hz.

5.4.19

Os inversores on-grid, quando estiverem injetando
poténcia na rede c.a. externa através da porta c.a. e a
frequéncia ultrapassar 60,2 Hz e permanecer abaixo de
63,1 Hz, devem controlar a poténcia ativa injetada na
rede conforme a curva apresentada na Figura 2, onde
PM é poténcia ativa injetada no instante em que a
frequéncia excede 60,2 Hz.

On-grid inverters, when injecting power into the external
AC network through the AC port and the frequency
exceeds 60.2 Hz and remains below 63.1 Hz, should
control the active power injected into the network
according to the curve shown in Figure 2, where PM is
active power injected at the moment when the frequency
exceeds 60.2 Hz.
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Figura 2 - Curva de resposta do inversor on-grid em
desvios de sobrefrequéncia

Figure 2 - Response curve of grid-connected inverter to
overfrequency deviations

P/P_, (%)
4

Frequéncia

(Hz2)

P

5.4.20

Os inversores on-grid, quando estiverem injetando
poténcia na rede c.a. externa através da porta c.a.,
durante eventos transitérios de sobrefrequéncia e
subfrequéncia, devem permanecer conectados e
operando conforme as condicfes indicadas na Tabela 10.

The on-grid inverters, when injecting power into the
external AC network through the AC port, during transient
events of over-frequency and sub-frequency, must remain
connected and operating according to the conditions
indicated in Table 10.

5.4.20.1

Quando a frequéncia da rede voltar a regido de
condicdo normal de operacdo ap6s um evento
transitorio em que o inversor on-grid cessou ou limitou a
poténcia ativa injetada na rede, de acordo com a Tabela
9, o inversor on-grid devera voltar a operar com a
mesma poténcia pré-falha em até 200 ms.

When the network frequency returns to the region of
normal operating condition after a transient event in
which the on-grid inverter ceased or limited the active
power injected into the network, according to Table 9,
the on-grid inverter should return to operate with the
same pre-failure power within 200 ms.
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5.4.20.2

Adicionalmente, o inversor on-grid deve ser imune a
variacdes de frequéncia da rede que ocorram a taxas
de, pelo menos, 2,1 Hz/s, onde o valor da taxa de
variacdo de frequéncia deve ser obtido entre médias
consecutivas de uma janela deslizante de medigéo de
100 ms.

In addition, the on-grid inverter shall be immune to
network frequency variations occurring at rates of at
least 2.1 Hz/s, where the value of the frequency
variation rate shall be obtained from consecutive
averages of a 100 ms measurement sliding window.

P

54.21

Os inversores on-grid, quando estiverem injetando
poténcia na rede c.a. externa através da porta c.a.,
durante eventos transitorios de sobretensao e
subtenséo, devem permanecer conectados e operando
conforme as condi¢Bes indicadas na Tabela 11.

On-grid inverters, when injecting power into the external
AC network through the AC port, during transient
overvoltage and undervoltage events, must remain
connected and operating according to the conditions
indicated in Table 11.

54.21.1

Quando a tenséo da rede voltar a regido de operagéo
continua em condicdo normal de operacdo, apds um
evento transitério em que o inversor on-grid cessou ou
limitou a poténcia ativa injetada na rede, de acordo com
a Tabela 10, o inversor devera voltar a operar com a
mesma poténcia pré-falha em até 200 ms.

When the network voltage returns to the continuous
operation region under normal operating condition, after
a transient event in which the on-grid inverter ceased or
limited the active power injected into the network,
according to Table 10, the inverter should return to
operate with the same pre-failure power within 200 ms.

TRF No. Ordinance No. 140 V1.0



Page 18 of 164

Report No.: 6172453.53

PORTARIA N° 140, DE 21 DE MARCO DE 2022

Secédo
Clause

Requisito — Teste
Requirement — Test

Resultado — Observacdes
Result — Remark

Veredito
Verdict

5.4.22

Os inversores on-grid, no inicio da operacao ou apds
uma desconexdao da rede c.a. externa através da porta
c.a. devido a uma condicdo anormal da rede, devem
retomar o fornecimento de energia a rede quando os
pardmetros de tenséo e frequéncia da rede atenderem
as condicbes da Tabela 12.

On-grid inverters, at the beginning of operation or after
disconnection from the external AC network through the
AC port due to an abnormal network condition, should
resume power supply to the network when the network
voltage and frequency parameters meet the conditions
of Table 12.

P

54221

Quando o inversor on-grid se conectar ou reconectar, 0
inicio da operacao deve ocorrer com uma taxa de
variacdo conforme os requisitos apresentados na
Tabela 13.

When the on-grid inverter connects or reconnects, the
start of operation should occur at a rate of variation
according to the requirements presented in Table 13.

5.4.23

Os inversores on-grid com poténcia nominal superior a 6
kW devem ser capazes de limitar a poténcia ativa
injetada na rede c.a. externa através da porta c.a. por
meio de telecomandos entre 10% e 100% da poténcia
nominal.

On-grid inverters with a rated power exceeding 6 kW
shall be able to limit the active power injected into the
external AC network through the AC port by remote
control between 10% and 100% of the rated power.

A poténcia nominal dos
inversores On-grid é de
8 kW

5.4.23.1

A poténcia ativa limitada pelo comando externo deve ser
atingida no méximo dentro de 1 min apds o recebimento
do sinal, com tolerancia de +2,5% da poténcia nominal
do sistema, respeitando-se as limita¢cdes da poténcia de
entrada do sistema fotovoltaico.

The active power limited by the external control shall be
reached no later than 1 min after receiving the signal,
with a tolerance of +2.5% of the rated power of the
system, respecting the limitations of the input power of
the photovoltaic system.
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5.4.24

Os inversores on-grid com poténcia nominal superior a 6
kW devem ser capazes de modular a poténcia reativa
injetada/demandada na rede c.a. externa através da
porta c.a. por meio de telecomandos.

On-grid inverters with rated power exceeding 6 kW shall
be able to modulate the reactive power
injected/demanded into the external AC network through
the AC port by means of remote controls.

A poténcia nominal dos
inversores On-grid é de
8 kw

P

54.24.1

A poténcia reativa exigida pelo telecomando deve ser
atingida no maximo dentro de 10 s ap6s o recebimento
do sinal, com tolerancia de £2,5% da poténcia nominal
do sistema.

The reactive power required by the remote control shall
be reached within a maximum of 10 s after receiving the
signal, with a tolerance of £2,5 per cent of the rated
power of the system.

5.4.25

Os inversores on-grid devem ser capazes de
desconectar ou reconectar o sistema fotovoltaico na
rede c.a. através da porta c.a. por meio de
telecomandos.

On-grid inverters shall be able to disconnect or
reconnect the photovoltaic system to the AC network via
the AC port by means of remote controls.

54.25.1

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

Disconnection or reconnection must be performed no
later than 1 min after receipt of the remote control.

5.4.26

Os inversores on-grid devem apresentar medida de
eficiéncia energética igual ou superior ao valor
declarado pelo fabricante na folha de dados ou no
manual do produto, com tolerancia de -1,00 ponto
percentual.

On-grid inverters shall have an energy efficiency
measure equal to or greater than the value declared by
the manufacturer in the data sheet or in the product
manual, with a tolerance of -1,00 percentage points.

Nota: Para a mensuracao e calculo da eficiéncia
energética devem ser utilizados os parametros
indicados na norma IEC 62891:2020 (Anexo D - D.1).

Note: For the measurement and calculation of energy
efficiency the parameters specified in IEC 62891:2020
(Annex D - D.1) shall be used.

5.5

Requisitos técnicos parainversores off-grid
Technical requirements for off-grid inverters

N/A
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551

Os inversores off-grid que possuam porta(s)
fotovoltaica(s) devem atender aos requisitos técnicos
para inversores on-grid estabelecidos nos subitens
5.4.3,5.4.7, 5.4.8 deste RTQ.

Off-grid inverters that have photovoltaic port(s) shall
meet the technical requirements for on-grid inverters set
out in sub-items 5.4.3, 5.4.7, 5.4.8 of this RTQ.

N/A

5.5.2

Os inversores off-grid devem restabelecer seu
funcionamento normal apos a atuacao da protecao
contra curto-circuito na(s) porta(s) onde é formador de
rede c.a., apos a remocédo da sobrecarga e do rearme
das protecdes.

The off-grid inverters shall restore their normal operation
after the short circuit protection has been applied to the
port(s) where the AC network is formed, after the
overload and the protection has been removed.

N/A

5.5.3

Os inversores off-grid, que possuam porta(s) para
conexdo de baterias ou fonte c.c. externa (exceto
arranjo fotovoltaico), devem reestabelecer seu
funcionamento normal apés a atuacéo da protecao
contra inversdo de polaridade.

Off-grid inverters, which have port(s) for connecting
batteries or external c.c. source (except photovoltaic
array), must restore their normal operation after the
operation of the polarity inversion protection.

N/A

554

Os inversores off-grid, na(s) porta(s) onde sédo
formadores de rede c.a., devem fornecer uma forma de
onda de tenséo senoidal as cargas consumidoras c.a.
com distor¢cdo harmdnica total de tensdo em relacédo a
fundamental (60 Hz) menor que 10% em qualquer
poténcia de operacédo, considerando-se até a 252 ordem
harmonica, dados pela Tabela 14.

The off-grid inverters, at the port(s) where they are AC

network formers, must provide a sine voltage waveform
to AC consumer loads with total harmonic distortion of

voltage in relation to the fundamental (60 Hz) less than
10% at any operating power, considering up to the 25th
harmonic order, given in Table 14.

N/A
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5.5.5

Os inversores off-grid, na(s) porta(s) onde séo
formadores de rede c.a., devem fornecer, em regime
permanente, uma forma de onda de tensao senoidal as
cargas consumidoras c.a. com frequéncia de 60 Hz,
com tolerancia de 0,2 Hz.

Off-grid inverters, at the port(s) where they are AC
network formers, shall provide, in a permanent regime, a
sine voltage waveform to AC consumer loads with a
frequency of 60 Hz, with a tolerance of £0,2 Hz.

N/A

5.5.6

Os inversores off-grid, na(s) porta(s) onde séo
formadores de rede c.a., devem fornecer, em regime
permanente, uma forma de onda de tensdo senoidal as
cargas consumidoras c.a. com valor eficaz igual a
tensdo nominal indicada pelo fabricante na folha de
dados ou manual do produto, com uma tolerancia de -
8% a +5%.

Off-grid inverters, at the port(s) where they are AC
mains formers, shall provide, on a permanent basis, a
sine voltage waveform to AC consumer loads with an
effective value equal to the rated voltage indicated by
the manufacturer in the data sheet or product manual,
with a tolerance of -8% to +5%.

N/A

5.5.7

Os inversores off-grid, na(s) porta(s) onde séao
formadores de rede c.a. trifasica, devem apresentar
desequilibrio entre as tensdes de linha inferior a 3%.

Off-grid inverters, at the port(s) where they are three-
phase AC network formers, shall present unbalance
between line voltages less than 3%.

N/A

5.5.8

Os inversores off-grid, na(s) porta(s) onde séao
formadores de rede c.a., devem manter por pelo menos
10 s as cargas resistivas ligadas, com uma poténcia
total equivalente a 110% da poténcia nominal do
inversor.

Off-grid inverters at the port(s) where they are AC mains
formers shall keep the resistive loads connected for at
least 10 s, with a total power equivalent to 110% of the
rated power of the inverter.

N/A

5.5.9

Os inversores off-grid deverdo suportar uma sobrecarga
equivalente a partida de um motor de indugéo com
poténcia igual a 1/3 de sua poténcia nominal.

Off-grid inverters must withstand an overload equivalent
to the start-up of an induction motor with a power equal
to 1/3 of its rated power.

N/A

5.5.10

Os inversores off-grid ndo podem apresentar, em
qualquer caso, corrente de autoconsumo maior que 3%
da corrente quando em plena carga.

In any case, off-grid inverters shall not have a self-
consumption current greater than 3% of the current
when at full load.

N/A
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5511

Os inversores off-grid devem apresentar valores de
eficiéncia, em cada faixa de operacéo:

= 75%, na faixa de operacgéo entre 10% (inclusive) e
20%, da poténcia nominal;
= 80%, na faixa de operagéo entre 20% (inclusive) e
50%, da poténcia nominal;

= 85%, na faixa de operacgdo entre 50% (inclusive) e
100%, da poténcia nominal.

Off-grid inverters must present efficiency values in each
operating range:

= 75 per cent in the operating range between 10 per
cent and 20 per cent of rated power;

= 80 per cent in the operating range between and
including 20 per cent and 50 per cent of rated power;

= 85% in the operating range between 50% (inclusive)
and 100% of rated power.

N/A

5.5.12

Os inversores off-grid, quando operando com
sobrecarga na(s) porta(s) fotovoltaica(s), se houver, ndo
podem sofrer danos.

Off-grid inverters, when operating with overload on the
photovoltaic port(s), if any, cannot suffer damage.

N/A

5.5.13

Os inversores off-grid devem reestabelecer seu
funcionamento normal apés a atuacéo da protecao
contra inversdo de polaridade na(s) porta(s)
fotovoltaica(s), se houver.

Off-grid inverters shall restore their normal operation
after the operation of polarity inversion protection on the
photovoltaic port(s), if any.

N/A

5.6

Requisitos técnicos parainversores on-grid com bateria

Technical requirements for battery-operated on-grid inverters

N/A

56.1

Os inversores on-grid com bateria, quando operam
conectados a rede elétrica, devem atender aos
requisitos técnicos para inversores on-grid
estabelecidos no subitem 5.4 deste RTQ nas seguintes
condicdes:

Battery-operated on-grid inverters, when operating
connected to the mains, shall meet the technical
requirements for on-grid inverters set out in sub-item 5.4
of this RTQ under the following conditions:

N/A

Inversores on-grid com bateria que apenas injetam
poténcia ativa na rede, devem atender todos os
requisitos técnicos para inversores on-grid,
estabelecidos no subitem 5.4 deste RTQ;

Battery-powered on-grid inverters that only inject active
power into the network must meet all technical
requirements for on-grid inverters, established in sub-
item 5.4 of this RTQ;

N/A
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Inversores on-grid com bateria que apenas absorvem N/A

poténcia ativa da rede, devem atender todos os
requisitos técnicos para inversores on-grid,
estabelecidos no subitem 5.4 deste RTQ, exceto 0s
subitens 5.4.10 a 5.4.25; e

Battery-powered on-grid inverters that only absorb active
power from the grid shall meet all technical requirements
for on-grid inverters set out in sub-item 5.4 of this RTQ,
except sub-items 5.4.10 to 5.4.25;

Inversores on-grid com bateria que injetam e absorvem N/A
poténcia ativa da rede, devem atender todos os
requisitos técnicos para inversores on-grid
estabelecidos no subitem 5.4 deste RTQ, contudo, 0s
requisitos 5.4.10 a 5.4.25 se aplicam somente quando
estdo injetando poténcia ativa na rede.

Battery-powered on-grid inverters that inject and absorb
active power from the grid must meet all technical
requirements for on-grid inverters set out in sub-item 5.4
of this RTQ, however, requirements 5.4.10 to 5.4.25
apply only when they are injecting active power into the
grid.

5.6.2 Os inversores on-grid com bateria devem atender aos N/A
requisitos técnicos para inversores off-grid
estabelecidos nos subitens 5.5.2 e 5.5.3 deste RTQ.

Battery-powered on-grid inverters shall meet the
technical requirements for off-grid inverters set out in
sub-items 5.5.2 and 5.5.3 of this RTQ.

5.6.3 Os inversores on-grid com bateria, na(s) porta(s) onde N/A
séo formadores de rede c.a., devem atender aos
requisitos técnicos para inversores off-grid
estabelecidos nos subitens 5.5.4 a 5.5.9 deste RTQ.

Battery-operated on-grid inverters at the port(s) where
they are AC mains formers shall meet the technical
requirements for off-grid inverters set out in sub-items
5.5.4 to 5.5.9 of this RTQ.

5.6.3.1 Os inversores on-grid com bateria que empregam a N/A
mesma porta em que se conecta a rede elétrica c.a.
externa para formacéo de rede c.a. em modo ilhado,
devem atender aos requisitos estabelecidos nos
subitens 5.5.4 a 5.5.9 somente quando estdo em
operacdao ilhada.

Battery-operated on-grid inverters employing the same
port on which they connect to the external AC power grid
for island mode AC network formation shall meet the
requirements set out in sub-items 5.5.4 to 5.5.9 only
when they are in island operation.
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5.6.4

Os inversores on-grid com bateria, quando operam
ilhados, devem respeitar o periodo de interrupgéo de
tensdo a carga consumidora c.a., de acordo com as
especificacdes do fabricante, na transferéncia do modo
ilhado para o modo conectado a rede.

Battery-operated on-grid inverters, when operating
islets, shall respect the period of voltage interruption at
the consumer load AC, according to the manufacturer's
specifications, when transferring from islet mode to
network-connected mode.

N/A

5.6.5

Os inversores on-grid com bateria, quando operam
conectados, devem respeitar o periodo de interrupcao
de tensédo a carga consumidora c.a., de acordo com as
especificacdes do fabricante, na transferéncia do modo
conectado a rede para o modo ilhado, sem prejuizo as
definicdes do subitem 5.6.1.

Battery-operated on-grid inverters, when operating
connected, shall respect the voltage interruption period
at the AC consumer load according to the
manufacturer's specifications when transferring from
mains-connected mode to islet mode, without prejudice
to the definitions of sub-item 5.6.1.

N/A

5.6.6

Os inversores on-grid com bateria, especificados nas
alineas "a" e "c" do subitem 5.6.1, quando operam
conectados a rede, e ndo estédo fornecendo energia as
cargas consumidoras e nem carregando ou
descarregando as baterias, devem atender ao requisito
de eficiéncia de inversores on-grid estabelecido no
subitem 5.4.26 deste RTQ.

Battery-powered on-grid inverters, specified in
subparagraphs "a" and "c" of sub-item 5.6.1, when
operating connected to the grid, and are not supplying
power to consumer loads or charging or discharging
batteries, shall meet the efficiency requirement of on-
grid inverters set out in sub-item 5.4.26 of this RTQ.

N/A

5.6.7

Os inversores on-grid com bateria, especificados nas
alineas "b" e "c" do subitem 5.6.1, quando operam
ilhados, devem atender ao requisito de eficiéncia de
inversores off-grid estabelecido no subitem 5.5.11 deste
RTQ.

Battery-operated on-grid inverters specified in
subparagraphs "b" and "c" of sub-item 5.6.1, when
operating islanders, shall meet the efficiency
requirement of off-grid inverters set out in sub-item
5.5.11 of this RTQ.

N/A
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5.6.8

Para inversores on-grid com bateria, especificados na
alinea "a" do subitem 5.6.1, que nunca operam como
formador de rede, ndo se aplicam os requisitos 5.5.2,
5.5.4,555,55.6,5.5.7,55.8,5.5.9,5.6.3,5.6.4,5.6.5
e 5.6.7 deste RTQ.

For battery-operated on-grid inverters specified in sub-
item 5.6.1(a), which never operate as a network forming
unit, requirements 5.5.2, 5.5.4, 5.5.5, 5.5.6, 5.5.7, 5.5.8,
5.5.9, 5.6.3, 5.6.4, 5.6.5 and 5.6.7 of this RTQ do not

apply.

N/A

5.7

Requisitos técnicos para emissédo de perturbacao de radiofrequéncias P
Technical requirements for radio frequency disturbance emission

571

Os controladores, inversores off-grid, inversores on-grid
e inversores ongrid com bateria devem atender aos
limites aplicaveis de emissdo de perturbacéo de
radiofrequéncia, conforme sua classe de utilizag&o,
prescritos em qualquer das seguintes normas:

CISPR 11 (CISPR 11:2015, CISPR
11:2015/AMD1:2016, CISPR 11:2015/AMD2:2019);
ABNT NBR IEC/CISPR 11:2020; IEC 61000-6-3 (IEC
61000-6-3:2006, IEC 61000-6-3:2006/AMD1:2010, IEC
61000-6-3:2006/AMD1:2010/ISH1:2011, IEC 61000-6-
3:2020); IEC 61000-6-4 (IEC 61000-6-4:2006, IEC
61000-6-4:2006/AMD1:2010, IEC 61000-6-
4:2006/AMD1:2010/ISH1:2011, IEC 61000-6-4:2018);
ou IEC 62920 (IEC 62920:2017, IEC
62920:2017/AMD1:2021).

Controllers, off-grid inverters, on-grid inverters and
battery-powered ongrid inverters shall meet the
applicable radio frequency disturbance emission limits,
according to their class of use, prescribed in any of the
following standards:

CISPR 11 (CISPR 11:2015, CISPR
11:2015/AMD1:2016, CISPR 11:2015/AMD2:2019);
ABNT NBR IEC/CISPR 11:2020; IEC 61000-6-3 (IEC
61000-6-3:2006, IEC 61000-6-3:2006/AMD1:2010, IEC
61000-6-3:2006/AMD1:2010/ISH1:2011, IEC 61000-6-
3:2020); IEC 61000-6-4 (IEC 61000-6-4:2006, IEC
61000-6-4:2006/AMD1:2010, IEC 61000-6-
4:2006/AMD1:2010/ISH1:2011, IEC 61000-6-4:2018); or
IEC 62920 (IEC 62920:2017, IEC
62920:2017/AMD1:2021).

REQUISITOS DE MARCACOES E INFORMACOES OBRIGATORIAS NO P

PRODUTO

MARKING REQUIREMENTS AND COMPULSORY PRODUCT INFORMATION
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Resultado — Observacdes | Veredito
Result — Remark Verdict

6.1

Os equipamentos disponibilizados no mercado nacional
devem apresentar marcacdes e informacdes claras e
em lingua portuguesa, que permitam sua
rastreabilidade.

Equipment made available in the national market must
have clear markings and information in Portuguese,
allowing its traceability.

P

6.2

As marcacdes a seguir devem ser apostas de forma
permanente no produto, em partes que ndo sejam
removiveis ou substituiveis, podendo ser por impressao,
cliché ou colagem:

a) Nome, razdo social e identificacéo fiscal (CNPJ) do
fabricante ou do importador;

b) Designacdo comercial do produto (modelo e
c6digo);

c) Data de fabricacdo (dia, més e ano, nesta ordem);

d) Pais de origem (ndo sendo aceitas designacdes
através de blocos econdmicos, nem indicagdes por
bandeiras de paises);

e) ldentificacdo do lote, nimero de série ou outra
identificacdo que permita a rastreabilidade do
produto.

The following markings shall be permanently affixed to

the product, in parts that are not removable or

replaceable, may be by printing, clicking or gluing:

a) Name, corporate name and tax identification
(CNPJ) of the manufacturer or importer;

b) Date of manufacture (day, month and year, in this
order);

c) Date of manufacture (day, month and year, in this
order);

d) Country of origin (not being accepted designations
through economic blocks, nor indications by flags of
countries);

e) Batch identification, serial number or other
identification allowing traceability of the product.

6.3

Os modulos devem conter em seu corpo, No minimo,
além das marcacgdes descritas no subitem 6.2, em
partes que ndo sejam removiveis ou substituiveis, as
marcacdes indicadas a seguir, aferidas nas condi¢es
STC (standard test conditions)

Modules shall bear on their body at least, in addition to
the markings described in sub-item 6.2, in parts that are
not removable or replaceable, the markings indicated
below, measured under STC (standard test conditions)

Nao moédulos N/A
fotovoltaicos.
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Result — Remark

Veredito
Verdict

6.4

Os controladores devem conter em seu corpo, no
minimo, além das marcac¢8es descritas no subitem 6.2,
em partes que ndo sejam removiveis ou substituiveis

Controllers shall bear on their body at least, in addition
to the markings described in sub-item 6.2, parts that are
not removable or replaceable

Nao controladores.

N/A

6.5

As baterias devem conter em seu corpo, no minimo,
além das marcacdes descritas no subitem 6.2, em
partes que nao sejam removiveis ou substituiveis

Batteries shall bear on their body at least, in addition to
the markings described in sub-item 6.2, parts that are
not removable or replaceable

Nao baterias.

N/A

6.6

Os inversores on-grid devem conter em seu corpo, no
minimo, além das marcacg8es descritas no subitem 6.2,
em partes que ndo sejam removiveis ou substituiveis,
as marcac0es indicadas a seguir:

On-grid inverters shall bear on their body at least, in
addition to the markings described in sub-item 6.2, in
parts which are not removable or replaceable, the
markings indicated below:

Conexdes fotovoltaicas

a) Tenséo c.c. maxima;

b) Faixa de operacédo do SPMP;

c) Corrente c.c. maxima (por entrada).
Photovoltaic connections

a) Maximum DC voltage;

b) SPMP operating range;

¢) Maximum DC current (per input).

Conexdo com a rede

d) Poténcia c.a. nominal;

e) Tenséo c.a. nominal;

f)  Frequéncia nominal,

g) Corrente c.a. maxima absorvida;
h) Corrente c.a. maxima fornecida;
Network connection

d) Rated AC power;

e) Rated AC voltage;

f)  Rated frequency;

g) Maximum ac current absorbed,;
h) Maximum AC current supplied;

Outras caracteristicas

i) Faixa de temperatura ambiente de operacao;
i)  Grau de protec¢éo (IP);

Other characteristics

i)  Operating ambient temperature range;

i)  Degree of protection (IP);
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a) Tensdo c.c. maxima;

b) Faixa de operacé@o do SPMP;

c) Corrente c.c. maxima (por entrada).
Photovoltaic connections

a) Maximum DC voltage;

b) SPMP operating range;

¢) Maximum DC current (per input).

Secédo Requisito — Teste Resultado — Observacdes | Veredito
Clause Requirement — Test Result — Remark Verdict
k) Sistema de deteccéo e interrupcdo de arcos N/A
elétricos série ("Apenas Deteccéo de Arcos (AFD)"
ou "Deteccéo e Interrupcéo de Arcos (AFPE)" ou
"N&o possui sistema de deteccéo e interrupcdo de
arcos elétricos");
k) Series arc detection and interruption system ("Arc
Detection (AFD)" or "Arc Detection and Interruption
(AFPE)" or "Has no arc detection and interruption
system");
Identificac@o dos terminais P
I) Indicacdo pela sigla "PE" ou pelo simbolo para o
terminal da fiacdo de conex&o do condutor terra de
protecao;
m) Indicacéo pela letra mailscula "N" para os
terminais exclusivamente destinados a conexdo do
condutor neutro da rede elétrica c.a. (se aplicavel);
Identification of terminals
[) Indication by the acronym "PE" or by the symbol for
the connection wiring terminal of the protective
ground conductor;
m) Indication by the capital letter "N" for terminals
intended solely for the connection of the neutral
conductor to the AC power grid (if applicable);
Sinalizacdo de adverténcia P
n) "Atencdo: verificar no manual do equipamento a
forma adequada de realizar a instalacéo elétrica e
se ha necessidade de dispositivos de protecdes
elétrica adicionais".
Warning sign
n) "Attention: check in the equipment manual the
appropriate way to carry out the electrical
installation and whether there is a need for
additional electrical protective devices".
6.7 Os inversores off-grid devem conter em seu corpo, no P
minimo, além das marcacdes descritas no subitem 6.2,
em partes que ndo sejam removiveis ou substituiveis,
as marcag0es indicadas a seguir:
Off-grid inverters shall bear on their body at least, in
addition to the markings described in sub-item 6.2, in
parts which are not removable or replaceable, the
markings indicated below:
Conexdes fotovoltaicas P
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elétricos série ("Apenas Deteccéo de Arcos (AFD)"
ou "Deteccao e Interrupcao de Arcos (AFPE)" ou
"N&o possui sistema de deteccéo e interrupcao de
arcos elétricos");

n) Series arc detection and interruption system ("Arc
Detection (AFD)" or "Arc Detection and Interruption
(AFPE)" or "Has no arc detection and interruption
system")

Secédo Requisito — Teste Resultado — Observacdes | Veredito
Clause Requirement — Test Result — Remark Verdict

Conexdao de baterias P

d) Tensdo maxima;

e) Faixa de tenséo de operacao;

f)  Corrente maxima de carga/descarga;

g) Tecnologia(s) de baterias;

Battery connection

d) Maximum voltage;

e) Operating voltage range;

f)  Maximum loading/unloading current;

g) Battery technology(s);

Conexao de saida c.a. P

h) Poténcia c.a. nominal,

i) Tensdo c.a. nominal;

j)  Frequéncia nominal;

k) Corrente c.a. maxima;

AC output connection

h) Rated AC power;

i) Rated AC voltage;

i) Nominal frequency;

k) Maximum ac current;

Outras caracteristicas P

) Faixa de temperatura ambiente de operacao;

m) Grau de protecéo (IP);

Other characteristics

[)  Operating ambient temperature range;

m) Degree of protection (IP);

n) Sistema de deteccéo e interrupcao de arcos N/A
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a) Tenséo c.c. maxima;

b) Faixa de operacéo do SPMP;

c) Corrente c.c. maxima (por entrada).
Photovoltaic connections

a) Maximum DC voltage;

b) SPMP operating range;

¢) Maximum DC current (per input).

Secédo Requisito — Teste Resultado — Observacdes | Veredito
Clause Requirement — Test Result — Remark Verdict
Identificagé@o dos terminais P
0) Indicacédo pela sigla "PE" ou pelo simbolo para
o terminal da fiagdo de conex&o do condutor terra
de protecéo;
p) Indicacéo pela letra maidscula "N" para os
terminais exclusivamente destinados a conexédo do
condutor neutro da rede elétrica c.a. (se aplicavel);
Identification of terminals
0) indication by the symbol "PE" or symbol for the
protective ground conductor connection wire
terminal,
p) Indication by the capital letter "N" for terminals
intended solely for the connection of the neutral
conductor to the AC power grid (if applicable);
Sinaliza¢cdo de adverténcia P
g) "Atencdo: verificar no manual do equipamento a
forma adequada de realizar a instalacéo elétrica e
se ha necessidade de dispositivos de protecdes
elétricas adicionais".
Warning sign
gq) "Attention: check in the equipment manual the
appropriate way to carry out the electrical
installation and whether additional electrical
protective devices are required".
6.8 Os inversores on-grid com bateria devem conter em seu N/A
corpo, no minimo, além das marcacfes descritas no
subitem 6.2, em partes que ndo sejam removiveis ou
substituiveis, as marcac¢des indicadas a seguir:
Battery-operated on-grid inverters shall bear on their
body at least, in addition to the markings described in
sub-item 6.2, in parts that are not removable or
replaceable, the markings indicated below:
Conexdes fotovoltaicas N/A
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Conexéo de baterias N/A

d) Tensdo maxima;

e) Faixa de tenséo de operacao;

f)  Corrente maxima de carga/descarga;

g) Tecnologia(s) de baterias;

Battery connection

d) Maximum voltage;

e) Operating voltage range;

f)  Maximum loading/unloading current;

g) Battery technology(s);

Conexdo com a rede N/A

h) Poténcia c.a. nominal,

i) Tensdo c.a. nominal;

j)  Frequéncia nominal;

k) Corrente c.a. maxima absorvida;

[) Corrente c.a. maxima fornecida;

Network connection

h) Rated AC power;

i) Rated AC voltage;

i) Nominal frequency;

k) Maximum ac current absorbed,;

)  Maximum AC current supplied;

Conexao com cargas isoladas (se houver) N/A

m) Poténcia c.a. nominal,

n) Tensdo c.a. nominal;

0) Frequéncia nominal,

p) Corrente c.a. maxima;

Connection with isolated loads (if any)

m) Rated AC power;

n) Rated AC voltage;

0) Nominal frequency;

p) Maximum ac current;

Outras caracteristicas N/A

g) Faixa de temperatura ambiente de operacéo;

r)  Grau de protecéo (IP);

Other characteristics

g) Operating ambient temperature range;

r)  Degree of protection (IP);
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manual do produto, contendo, no minimo, as secdes
"ADVERTENCIAS", "ESPECIFICACOES TECNICAS" e
"ORIENTACOES" abrangendo as adverténcias de
seguranca, as caracteristicas técnicas dos
equipamentos e as orientagdes para sua instalacao,
operacao, manutencao, reciclagem e logistica reversa.

The equipment must be marketed with a product manual
containing at least the sections "WARNINGS",
"TECHNICAL SPECIFICATIONS" and "GUIDELINES"
covering safety warnings, technical characteristics of the
equipment and guidelines for its installation, operation,
maintenance, recycling and reverse logistics.

Secédo Requisito — Teste Resultado — Observacdes | Veredito
Clause Requirement — Test Result — Remark Verdict
s) Sistema de deteccéo e interrupgcéo de arcos N/A
elétricos série (" Deteccao de Arcos Elétricos
(AFD)" ou "Deteccéao e Interrupgéo de Arcos
(AFPE)" ou "N&o possui sistema de deteccéo e
interrupgédo de arcos elétricos");
s) Series arc detection and interruption system ("Arc
Detection (AFD)" or "Arc Detection and Interruption
(AFPE)" or "Has no arc detection and interruption
system");
Identificac@o dos terminais N/A
t) Indicacéo pela sigla "PE" ou pelo simbolo para
o terminal da fiacdo de conex&o do condutor terra
de protecéo;
u) Indicacéo pela letra maidscula "N" para os
terminais exclusivamente destinados a conexdo do
condutor neutro da rede elétrica c.a. (se aplicavel);
Identification of terminals
t)  Indication by the acronym "PE" or symbol for the
connection wiring terminal of the protective ground
conductor;
u) Indication by the capital letter "N" for terminals
intended solely for the connection of the neutral
conductor to the AC power grid (if applicable);
Sinalizacdo de adverténcia N/A
v) "Atencdo: verificar no manual do equipamento a
forma adequada de realizar a instalacéo elétrica e
se ha necessidade de dispositivos de protecdes
elétricas adicionais".
Warning sign
v) "Attention: check in the equipment manual the
appropriate way to carry out the electrical
installation and if there is a need for additional
electrical protective devices".
7. REQUISITOS DO MANUAL DO PRODUTO P
PRODUCT MANUAL REQUIREMENTS
7.1 Os equipamentos devem ser comercializados com P
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7.2

O manual do produto deve conter texto que ressalte a
importancia da leitura atenciosa e a guarda do manual
para eventuais consultas, tal como "IMPORTANTE LER
COM ATENCAO E GUARDAR PARA EVENTUAIS
CONSULTAS", em letras néo inferiores a 4 mm de
altura e com destaque em negrito.

The product manual should contain text that highlights
the importance of careful reading and keeping the
manual for possible consultations, such as
"IMPORTANT READ CAREFULLY AND SAVE FOR
EVENT CONSULTATIONS", in letters not less than 4
mm high and highlighted in bold.

P

7.3

O manual do produto deve conter informacdes para
orientar a reducéo de consequéncias de riscos
previsiveis relacionados ao uso do produto, sendo, o
fabricante nacional ou o importador, os responsaveis
por prover estas informacdes.

The product manual shall contain information to guide
the reduction of the consequences of foreseeable risks
related to the use of the product, and the national
manufacturer or importer shall be responsible for
providing this information.

7.4

No manual do produto deve constar a razéo social,
CNPJ, endereco, email e/ou telefone do SAC do
responséavel legal pelo equipamento no pais.

The product manual must include the company name,
CNPJ, address, email and/or telephone number of the
SAC of the legal responsible for the equipment in the
country.

7.5

O texto do manual do produto deve ser redigido em
Lingua Portuguesa e usando as unidades de medidas
do Sistema Internacional.

The text of the product manual shall be written in
Portuguese and using the units of measurement of the
International System.
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constar as seguintes sinalizag6es de adverténcia,
quando aplicavel:

a)

b)

c)

"Atengdo: necessita de dispositivo externo de
protecéo”;

"Atencdo: necessita de dispositivo de interrupgéo
multipolar para desconexdo dos condutores de
corrente";

"Atengdo: necessita de dispositivo de corrente
residual (DR) externo, adequado para protecdo
contra choque elétrico, de acordo com a norma
ABNT NBR 5410".

Specifically, the inverter manual shall contain the
following warning signs, where applicable:

a)
b)

c)

"Warning: requires external protective device";
"Attention: requires multipolar switching device to
disconnect current conductors";

"Attention: requires external residual current (DR)
device, suitable for protection against electric
shock, according to ABNT NBR 5410 standard".

Secédo Requisito — Teste Resultado — Observacdes | Veredito
Clause Requirement — Test Result — Remark Verdict
7.6 Especificamente no manual de inversores devem P
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inversor on-grid, conforme definicdo apresentada no
subitem 2.1 deste Anexo Especifico D.

The test definition shall consider the on-grid inverter
model as defined in sub-item 2.1 of this Specific Annex
D.

Secédo Requisito — Teste Resultado — Observacdes | Veredito
Clause Requirement — Test Result — Remark Verdict
ANEXO | REQUISITOS DE AVALIACAO DA CONFORMIDADE PARA EQUIPAMENTOS P
Il DE GERACAO, CONDICIONAMENTO E ARMAZENAMENTO DE ENERGIA
ANNEX | ELETRICA EM SISTEMAS FOTOVOLTAICOS
Il CONFORMITY ASSESSMENT REQUIREMENTS FOR ELECTRICAL ENERGY

GENERATION, CONDITIONING AND STORAGE EQUIPMENT IN

PHOTOVOLTAIC SYSTEMS
ANEXO ESPECIFICO A - MODULOS FOTOVOLTAICOS Nao modulos N/A
SPECIFIC ANNEX A - PHOTOVOLTAIC MODULES RUBTELEIECE,

Not photovoltaic
modules.

ANEXO ESPECIFICO B — CONTROLADORES N&o controladores. N/A
SPECIFIC ANNEX B - CONTROLLERS Not controllers.
ANEXO ESPECIFICO C - BATERIAS N&o baterias. N/A
SPECIFIC ANNEX C - BATTERIES No batteries.
ANEXO ESPECIFICO D - INVERSORES ON-GRID P
SPECIFIC ANNEX D - ON-GRID INVESTORS
3. ENSAIOS P
3.1 Definicdo dos ensaios a serem realizados P

Definition of the tests to be carried out
3.1.1 Os ensaios devem seguir os procedimentos P

especificados nas normas ABNT NBR 16150, ABNT

NBR IEC 62116, IEC 62109-2, IEC 62891 e no Anexo B

deste Anexo Especifico D.

The tests shall follow the procedures specified in ABNT

NBR 16150, ABNT NBR IEC 62116, IEC 62109-2, IEC

62891 and Annex B to this Specific Annex D.
3.1.1.1 Os ensaios de emissdo de perturbacéo de P

radiofrequéncias devem seguir os procedimentos

especificados nas normas CISPR 11, IEC 61000-6-3,

IEC 61000-6-4, IEC 62920 ou ABNT NBR IEC/CISPR

11.

Radio frequency disturbance emission tests shall follow

the procedures specified in CISPR 11, IEC 61000-6-3,

IEC 61000-6-4, IEC 62920 or ABNT NBR IEC/CISPR

11.
3.1.2 A definicdo de ensaios deve considerar o0 modelo de P

TRF No. Ordinance No. 140 V1.0



Page 36 of 164

Report No.: 6172453.53

PORTARIA N° 140, DE 21 DE MARCO DE 2022

Secédo
Clause

Requisito — Teste
Requirement — Test

Resultado — Observacdes
Result — Remark

Veredito
Verdict

3.1.3

A conformidade dos inversores on-grid quanto aos
requisitos do RTQ deve ser demonstrada pelos ensaios
enumerados na Tabela 1.

Compliance of on-grid inverters with RTQ requirements
shall be demonstrated by the tests listed in Table 1.

P

3.14

Todos os ensaios devem ser realizados com o
equipamento sob ensaio (ESE) operando na frequéncia
nominal de referéncia de 60 Hz, acondicionado em
ambiente com temperatura de 25 °C (= 3 °C).

All tests shall be performed with the equipment under
test (ESE) operating at the rated reference frequency of
60 Hz, conditioned in an environment with a temperature
of 25 °C (= 3 °C).

3.15

Os inversores on-grid devem ser ensaiados nas
seguintes tensdes nominais de saida:

On-grid inverters shall be tested at the following rated
output voltages:

a) Monofasicos ou bifasicos: 220 V ou 127 V; e
a) single-phase or two-phase: 220 V or 127 V; and

b) Trifasicos (tenséo fase-fase): 380 V ou 220 V.

b) Three-phase (phase-phase voltage): 380 V or
220V.

N/A
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3.1.6

Os inversores on-grid que operam com tensdes
nominais de saida diferentes das indicadas no subitem
3.1.5, devem ser submetidos, adicionalmente, aos
ensaios 8, 10, 12, 15, 16, 17, 18 e 19 em cada uma das
tensBes adicionais declaradas pelo fabricante na folha
de dados ou manual do produto.

On-grid inverters operating at rated output voltages
other than those specified in 3.1.5 shall additionally be
subjected to tests 8, 10, 12, 15, 16, 17, 18 and 19 at
each of the additional voltages declared by the
manufacturer in the product data sheet or manual.

P

3.1.7

No Ensaio 25 deve ser considerada a classe do produto
(A, industrial ou B, residencial) conforme o ambiente de
instalacdo declarado pelo fabricante.

In Test 25 the product class (A, industrial or B,
residential) shall be considered according to the
installation environment declared by the manufacturer.

3.1.8

No Ensaio 25 ndo se aplica a condi¢do de temperatura
ambiente, devendo ser seguidas as caracteristicas de
ambiente de ensaio, equipamento e procedimentos
especificadas na norma CISPR 11, IEC 61000-6-3, IEC
61000-6-4, IEC 62920 ou ABNT NBR IEC/CISPR 11.

In Test 25 the ambient temperature condition is not
applied and the characteristics of the test environment,
equipment and procedures specified in CISPR 11, IEC
61000-6-3, IEC 61000-6-4, IEC 62920 or ABNT NBR
IEC/CISPR 11 shall be followed.

3.2

Definicdo da Amostragem
Sampling Definition

3.2.1

Para a realizacé@o de todos os ensaios elencados na
Tabela 1 deve ser disponibilizada, pelo menos, 1
unidade de inversor on-grid do modelo.

For all tests listed in Table 1, at least 1 unit of on-grid
inverter of the model shall be available.

3.2.2

Para inversores que nao possibilitem a inspecao visual
do(s) elemento(s) de desconexdo mecanica do lado c.a.
devido ao circuito eletrénico estar encapsulado com
resina isolante, deve ser providenciado junto ao
fornecedor uma amostra adicional sem encapsulamento
(poting) que permita que a verificagéo visual seja
comprovada.

For inverters that do not allow visual inspection of the
mechanical disconnection element(s) on the AC side
due to the electronic circuit being encapsulated with
insulating resin, an additional sample without
encapsulation (poting) shall be provided with the
supplier to allow visual verification to be proven.
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3.2.3

Deve ser providenciado junto ao fornecedor uma
indicacao da localizacao fisica do(s) elemento(s) de
desconexdo mecéanica do lado c.a. na placa de circuito
impresso do inversor.

An indication of the physical location of the AC
mechanical disconnect element(s) on the inverter's
printed circuit board shall be provided with the supplier.

P

3.24

Deve ser providenciado junto ao fornecedor, todos os
dispositivos necessarios para a configuracao adequada
do ensaio, incluindo-se o manual de operacdo em
portugués, os conectores para as portas c.c., portas c.a.
e portas de comunicagdo, bem como todo o hardware e
software complementar (p. ex.: notebook com drivers de
comunicacao instalados) para configuracdo adequada
do inversor e conexdo com computador para ensaios,
por meio de uma porta de comunicacdo USB, RS232 ou
Ethernet.

All devices necessary for the proper configuration of the
test, including the English operating manual, connectors
for AC ports, AC ports and communication ports, shall
be provided with the supplier, as well as all
complementary hardware and software (e.g. notebook
with communication drivers installed) for proper inverter
configuration and connection to computer for testing via
a USB, RS232 or Ethernet communication port.

3.25

Deve ser verificado que os equipamentos de
comunicacao fornecidos garantam que a conexao do
computador com o inversor on-grid seja capaz de enviar
0s comandos necessarios para a realizacao dos
ensaios, conforme os procedimentos da norma ABNT
NBR 16150, possibilitando a execucdo dos seguintes
comandos:

It shall be verified that the communication equipment
provided ensures that the connection of the computer to
the on-grid inverter is capable of sending the commands
necessary for the performance of the tests, according to
the procedures of ABNT NBR 16150, enabling the
execution of the following commands:
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a)

b)

c)

d)

a)

b)

c)

d)

Controle da poténcia ativa de saida entre 20% -
100% (inversores com poténcia nominal > 6 kW);

Operacdo com poténcia reativa indutiva igual a
0,4843 vezes a poténcia ativa nominal (inversores
com poténcia nominal > 6 kW);

Operacdo com poténcia reativa nula (inversores
com poténcia nominal > 6 kW);

Operacdo com poténcia reativa capacitiva igual a
0,4843 vezes a poténcia ativa nominal (inversores
com poténcia nominal > 6 kW);

Control of the active output power between 20% -
100% (inverters with rated power > 6 kW);

Operation with inductive reactive power equal to
0,4843 times the rated active power (inverters with
rated power > 6 kW);

Operation with zero reactive power (inverters with
rated power > 6 kW);

Operation with capacitive reactive power equal to
0,4843 times the rated active power (inverters with
rated power > 6 kW);

A poténcia nominal dos
inversores On-grid é de
8 kw

P

e)

f)

e)

f)

Operacado com fator de poténcia capacitivo igual a
0,95 (inversores com poténcia hominal > 3 kW e <
6 kW);

Operacado com fator de poténcia indutivo igual a
0,95 (inversores com poténcia nominal > 3 kW e <
6 kW);

Operation with a capacitive power factor equal to
0,95 (inverters with rated power > 3 kW and < 6
kW);

Operation with an inductive power factor equal to
0,95 (inverters with rated power > 3 kW and < 6
KW);

A poténcia nominal dos
inversores On-grid é de
8 kW

N/A

)}

h)

9)

h)

Operacgéo com fator de poténcia capacitivo igual a
0,9 (inversores com poténcia nominal > 6 kW);

Operacado com fator de poténcia indutivo igual a 0,9
(inversores com poténcia nominal > 6 kW);

Operation with a capacitive power factor equal to
0,9 (inverters with rated power > 6 kW);

operation with an inductive power factor equal to
0,9 (inverters with rated power > 6 kW);

A poténcia nominal dos
inversores On-grid é de
8 kW

Operagédo com fator de poténcia unitario
(inversores com poténcia nominal > 3 kW)

Unit power factor operation (inverters with rated
power > 3 kW)

A poténcia nominal dos
inversores On-grid é de
8 kw

N/A
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i) Desconexdo da rede elétrica (todos os inversores);
k) Reconexao a rede elétrica (todos os inversores).

j)  Disconnection from the mains (all inverters);

k) Connection to the power grid (all inverters).

P

3.2.6

Quando o fabricante especificar no manual do produto a
necessidade de empregar componentes externos para o
adequado funcionamento do inversor ongrid, o
fornecedor deve disponibilizar, além do inversor, todos
0S componentes criticos necessarios para a operagao
do equipamento, bem como a sua comunicacao e
configuracéo.

Where the manufacturer specifies in the product manual
the need to employ external components for the proper
operation of the ongrid inverter, the supplier shall make
available, in addition to the inverter, all critical
components necessary for the operation of the
equipment, as well as its communication and
configuration.

3.2.7

Quando a protecdo contra curto-circuito ndo estiver
incorporada ao inversor, 0s componentes externos
necessérios sao considerados componentes criticos e
devem ser enviados juntamente com a amostra.

When short-circuit protection is not incorporated into the
inverter, the required external components are
considered critical components and should be sent
along with the sample.

3.3

Critérios de aceitagéo
Acceptance criteria

3.3.1

No Ensaio 4, a amostra é considerada conforme se a
corrente de saida estiver dentro dos parametros
nominais de operacéo, apés estabelecidas as condicbes
normais de rede e eventual troca de fusiveis e rearme
de protecdes.

In Test 4, the sample is considered to conform if the
output current is within the rated operating parameters
after normal network conditions and possible fuse
replacement and protection reset have been
established.

3.3.2

No Ensaio 7, a amostra é considerada conforme se a
injecdo de componente continua na rede elétrica for
inferior a 0,5% da corrente c.a. nominal do inversor em
cada fase.

In Test 7, the sample is considered to conform if the
continuous component injection into the mains is less
than 0,5 per cent of the rated AC current of the inverter
at each phase.
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3.3.3

No Ensaio 9, a amostra € considerada conforme se a
diferenca entre os valores de fator de poténcia medidos,
em cada fase, e os valores esperados estiver dentro da
tolerancia de +0,025, para carregamentos do inversor
on-grid acima de 20% da poténcia c.a. nominal do
inversor.

In Test 9, the sample is considered as if the difference
between the measured power factor values in each
phase and the expected values is within the tolerance of
10,025 for on-grid inverter loads above 20% of the rated
AC power of the inverter.

P

3.34

No Ensaio 10, a amostra é considerada conforme se o
fator de poténcia medido, em cada fase, estiver no
intervalo entre £0,025, para carregamentos do inversor
on-grid acima de 20% até 50%, e +0,02 acima de 50%
até 100% da poténcia c.a. nominal do inversor em
relag&o aos valores da curva de fator de poténcia da
Figura 1 disposta no subitem 5.4.12 do RTQ.

In Test 10, the sample is considered as if the measured
power factor, in each phase, is in the range between
+0.025, for on-grid inverter loads above 20% to 50%,
and +£0.02 above 50% to 100% of the rated power c.a. of
the inverter in relation to the values of the power factor
curve of Figure 1 arranged in sub-item 5.4.12 of the
RTQ.

3.35

Para os demais ensaios, os critérios de aceitacéo da
amostra ensaiada devem seguir as especificacdes das
normas ABNT NBR 16150, ABNT NBR IEC 62116, IEC
62109-2, IEC 62891, IEC 61000-3-3, IEC 61000-3-11 e
do Anexo B deste Anexo Especifico D.

For other tests, the acceptance criteria for the tested
sample shall follow the specifications of ABNT NBR
16150, ABNT NBR IEC 62116, IEC 62109-2, IEC 62891,
IEC 61000-3-3, IEC 61000-3-11 and Annex B to this
Specific Annex D.

3.3.6

A amostra é considerada conforme se, nos respectivos
ensaios, atender a todos os requisitos dispostos nos
subitens 5.4 e 5.7 do RTQ.

The sample is considered to conform if, in the respective
tests, it meets all the requirements set out in sub-items
5.4 and 5.7 of the RTQ.

ANEXO

MODELO DE PLANILHA DE ESPECACOES
TECNICAS (PET) DE INVERSORES ON-GRID

ON-GRID INVESTOR TECHNICAL SPECIFICATIONS
(PET) PLAN MODEL
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P

ANEXO

ANNEX

METODOLOGIA DE ENSAIO DE INVERSORES ON-
GRID

TEST METHODOLOGY FOR ON-GRID INVESTORS

APARELHOS E COMPONENTES
EQUIPMENT AND COMPONENTS

11

Os requisitos para o simulador de rede c.a. e simulador
de gerador fotovoltaico empregados nos ensaios estdo
definidos na norma ABNT NBR 16150.

The requirements for the AC network simulator and
photovoltaic generator simulator used in the tests are
defined in the ABNT NBR 16150 standard.

1.2

Os requisitos para a carga RLC empregada no ensaio
de perda de rede c.a. (anti-ilhamento) séo definidos na
norma ABNT NBR IEC 62116, projetados na frequéncia
de 60 Hz.

The requirements for the RLC load employed in the ac
network loss test (anti-islanding) are defined in ABNT
NBR IEC 62116, designed at the frequency of 60 Hz.

1.3

Os requisitos para a impedéancia de ensaio empregada
no ensaio de flutuacdo de tensao (cintilacao) estéo
definidos na norma IEC 61000-3-3, para correntes
menores ou iguais a 16 A, e na norma IEC 61000-3-11,
para correntes superiores a 16 A, projetados na
frequéncia de 60 Hz.

The requirements for the test impedance employed in
the voltage fluctuation test (flicker) are defined in IEC
61000-3-3 for currents less than or equal to 16 A and in
IEC 61000-3-11 for currents greater than 16 A projected
at the frequency of 60 Hz.

1.4

Os requisitos para o transformador de isolacéo,
empregado no ensaio de Injecdo de componente
continua na porta de conexao a rede, séo 0s seguintes:

The requirements for the insulation transformer,
employed in the continuous component injection test at
the network connection port, are as follows:
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a) Possuir isolagdo galvanica entre o primario e o
secundario; e

a) Have galvanic insulation between primary and
secondary; and

N/A

b) Atender no lado do ESE aos requisitos
especificados na norma ABNT NBR 16150 para o
simulador de rede c.a.

b) Meet on the ESE side the requirements specified in
ABNT NBR 16150 for network simulator c.a.

15

Os requisitos para o circuito empregado nos ensaios de
deteccdo e interrup¢éo diante a falhas de isolamento
nas portas fotovoltaicas e de deteccao e interrupcao de
corrente residual excessiva na porta de conexao a rede
estdo descritos na norma IEC 62109-2.

The requirements for the circuit used in the detection
and interruption tests in the face of insulation failures in
the photovoltaic ports and the detection and interruption
of excessive residual current in the network connection
port are described in IEC 62109-2.

EXATIDAO E INCERTEZA DAS MEDICOES

ACCURACY AND UNCERTAINTY OF
MEASUREMENTS

2.1

Os requisitos para as medic6es de tenséao, frequéncia,
corrente, poténcia ativa, poténcia reativa, poténcia
aparente, conteido harmonico da corrente, distor¢éo
harmonica de corrente, fator de poténcia, angulo de fase
e forma de onda estéo definidos na norma ABNT NBR
16150.

The requirements for voltage, frequency, current, active
power, reactive power, apparent power, harmonic
current content, harmonic current distortion, power
factor, phase angle and waveform measurements are
defined in ABNT NBR 16150.

2.2

Para as medicdes em regime permanente, considera-se
as agregacdes em janelas de 200 ms conforme a norma
IEC 61000-4-30.

For steady-state measurements, aggregations in 200 ms
windows according to IEC 61000-4-30 shall be
considered.

2.3

As medi¢bes de temperatura devem ser realizadas com
equipamento que possua uma exatidao igual ou melhor
do que 1 °C.

Temperature measurements shall be carried out with
equipment having an accuracy equal to or better than
1°C.
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24

As medicfes de tempo realizadas por oscilografia
devem ser realizadas com equipamento que possua
uma exatiddo igual ou melhor do que 1 ms.

Time measurements performed by oscillography shall be
performed with equipment having an accuracy equal to
or better than 1 ms.

P

2.5

As medigBes de tempo realizadas com cronémetro
devem ser realizadas com equipamento que possua
uma classe de exatiddo menor que 1 s.

Time measurements performed with a stopwatch should
be performed with equipment that has an accuracy class
of less than 1 s.

2.6

A incerteza expandida das medidas de eficiéncia
energética devem ser de no maximo 0,5 pontos
percentuais

Expanded uncertainty of energy efficiency measures
shall be no more than 0,5 percentage points

ENSAIOS
TESTS

3.1.

Inspecao visual
Visual inspection

3.11

Preparacao do ensaio:
Test preparation:

a) Providenciar a documentacéo que indique a
posicao na placa do circuito impresso onde esta
instalado o dispositivo de desconexao mecanica e
sua configuracéo, conforme disponibilizado pelo
fornecedor;

a) provide documentation indicating the position on
the printed circuit board where the mechanical
disconnection device is installed and its
configuration, as made available by the supplier;

b) Caso nao seja possivel abrir a tampa do
equipamento, deve ser verificado junto ao
fornecedor um processo para abrir o equipamento;

b) Where the lid of the equipment cannot be opened, a
process for opening the equipment shall be
checked with the supplier;

c) Caso o circuito eletrbnico esteja encapsulado com
resina isolante, deve ser providenciado junto ao
fornecedor uma amostra adicional sem
encapsulamento (poting) que permita que a
verificagé@o visual seja comprovada.

c) If the electronic circuit is encapsulated with
insulating resin, an additional sample without
encapsulation (poting) shall be provided with the
supplier to enable visual verification to be proven.
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3.1.2 Antes de proceder aos ensaios, € necessario realizar a P
inspecao visual externa do inversor on-grid, verificando-
se 0s seguintes aspectos:
Before carrying out the tests, it is necessary to carry out
an external visual inspection of the on-grid inverter,
checking the following aspects:
a) Presenca das informacdes minimas, conforme P
disposto nos subitens 6.2 e 6.6 do RTQ;
b) Integridade fisica dos terminais;
c) Auséncia de partes danificadas; e
d) Funcionamento da sinalizagdo visual (se houver).
a) The presence of minimum information as set out in
sub-items 6.2 and 6.6 of the RTQ);
b) The physical integrity of terminals;
c) Absence of damaged parts; and
d) Operation of visual signalling (if any).
3.1.3 Procedimento de ensaio: P
Test procedure:
a) Abrir o encapsulamento externo do equipamento de P
forma a tornar possivel a visualizacdo do circuito
interno;
b) Com base na documentacéo fornecida, identificar a
presenca do(s) componente(s) eletrdnico(s) que
realizam a funcéo; e
c¢) Em caso de duvidas sobre o dispositivo, 0
laboratério pode empregar métodos e/ou ensaios
para avaliar a continuidade ou a existéncia de
comutacéo eletrénica.
a) Open the external encapsulation of the equipment
in such a way as to make possible the visualization
of the internal circuit;
b) Based on the documentation provided, identify the
presence of the electronic component(s) performing
the function; and
¢) In case of doubt about the device, the laboratory
may employ methods and/or tests to assess the
continuity or existence of electronic switching.
3.14 O inversor € considerado conforme se for constatado P
possulir o dispositivo de desconex@o mecanica (relé,
contator, ou dispositivo equivalente), conforme subitem
5.4.1 do RTQ, e as respectivas marcacdes obrigatérias
indicadas nos subitens 6.2 e 6.6 do RTQ.
The inverter is considered to have the mechanical
disconnection device (relay, contactor, or equivalent
device) according to sub-item 5.4.1 of the RTQ and the
respective mandatory markings indicated in sub-items
6.2 and 6.6 of the RTQ.
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3.2 Suportabilidade a sobrecarga nas portas fotovoltaicas P

Overload tolerability in photovoltaic doors

3.2.1 Configurag&o do ensaio: P
Test configuration:

a) Conectar o ESE, os aparelhos de ensaio e 0os P
instrumentos de medicdo conforme a Figura 1;

a) Connect the ESS, test equipment and measuring
instruments as shown in Figure 1;

b) Configurar o simulador de gerador fotovoltaico para P
fornecer uma poténcia méxima c.c. nas portas
fotovoltaicas para que o ESE possa operar em
120% da poténcia c.a. nominal (especificada pelo
fabricante), definindo uma curva de operacao
tensdo versus corrente fotovoltaica com tenséo
arbitraria e fator de forma de 0,72 (0,9 para
corrente e 0,8 para tensdo); e

b) Configure the photovoltaic generator simulator to
provide a maximum c.c. power in the photovoltaic
ports so that the ESE can operate at 120% of the
rated c.a. power (specified by the manufacturer),
defining an operation curve voltage versus
photovoltaic current with arbitrary voltage and form
factor of 0.72 (0.9 for current and 0.8 for voltage);
and

c) Configurar o simulador de rede para absorver até P
130% da poténcia c.a. nominal do ESE
(especificada pelo fabricante), produzindo na porta
de conex&o a rede do ESE uma rede c.a. de 60 Hz
com tensdo igual a tensdo nominal de operacao
especificada para o ESE.

c) Configure the network simulator to absorb up to
130% of the ESE rated AC power (specified by the
manufacturer), producing at the ESE network
connection port a 60 Hz AC network with voltage
equal to the rated operating voltage specified for
the ESE.

Figura 1 - Diagrama de conexdes dos instrumentos de medicdo, aparelhos e
componentes para o ensaio

+ - + = e — -
Ex Eq

N e - ; | ]
SIMULADOR DE SIMULADOR DE
GERADOR FV CHAVE 1 ESE CHAVE 2 REDE ca

INSTRUMENTOS
DE MEDIGAO
3.2.2 Procedimento de ensaio: P

Test procedure:
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a) Medir a temperatura ambiente e garantir que ela P
estejaentre 25 T + 3 C;
b) Fechar as chaves 1 e 2 seguindo a ordem de
conexdo do ESE sugerida pelo fabricante, de forma
que o ESE entre em operagao;
¢c) Manter o ESE em operacdo por um intervalo de
tempo de 90 min; e
d) Medir na porta de conexao a rede a poténcia ativa
injetada na rede pelo equipamento durante todo o
periodo de ensaio.
a) Measure the ambient temperature and ensure that
it is between 25 °C £ 3 °C;
b) Close keys 1 and 2 following the ESE connection
order suggested by the manufacturer, so that the
ESE is operational;
c) Keep the ESE in operation for a time interval of 90
min; and
d) Measure at the mains connection port the active
power injected into the mains by the equipment
throughout the test period.
3.2.3 O inversor é considerado conforme se, durante todo o P
periodo do ensaio, sem interrup¢des, fornecer na porta
de conexdo a rede uma poténcia ativa média, medida
em janelas de 5 min, igual & poténcia nominal do
equipamento, com tolerancia de +2,5%.
The inverter shall be considered as complying if, during
the entire test period, it supplies, without interruption, at
the mains connection port an average active power,
measured in windows of 5 min, equal to the rated power
of the equipment, with a tolerance of +2,5%.
3.3 Suportabilidade a inversédo de polaridade nas portas P
fotovoltaicas
Resistance to polarity inversion in photovoltaic doors
3.3.1 Configuragéo do ensaio: P
Test configuration:
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a)

b)

c)

a)

b)

Conectar o ESE, os aparelhos de ensaio e os
instrumentos de medicdo conforme a Figura 2;

Configurar o simulador de gerador fotovoltaico para
fornecer uma poténcia méxima c.c. nas portas
fotovoltaicas para que o ESE possa operar em
100% da poténcia c.a. nominal (especificada pelo
fabricante), definindo uma curva de operacéo
tensdo versus corrente fotovoltaica com tenséo de
circuito aberto igual a tensdo maxima especificada
para a porta c.c. e fator de forma de 0,72 (0,9 para
corrente e 0,8 para tensdo);

Configurar o simulador de rede para absorver até
110% da poténcia c.a. nhominal do ESE
(especificada pelo fabricante), produzindo na porta
de conexdo a rede do ESE uma rede c.a. de 60 Hz
com tensdo igual a tensao nominal de operagao
especificada para o ESE nas portas fotovoltaicas.

Connect the ESS, test equipment and measuring
instruments as shown in Figure 2;

Configure the photovoltaic generator simulator to
provide a maximum DC power at the photovoltaic
ports so that the ESA can operate at 100% of the
rated AC power (specified by the manufacturer),
defining an operation curve voltage versus
photovoltaic current with open circuit voltage equal
to the maximum specified voltage for the DC port
and form factor of 0.72 (0.9 for current and 0.8 for
voltage);

Configure the network simulator to absorb up to
110% of the rated AC power of the ESE (specified
by the manufacturer), producing at the ESE network
connection port a 60 Hz AC network with voltage
equal to the rated operating voltage specified for
the ESE on the photovoltaic ports.

P

3.3.2

Procedimento de ensaio:

Test procedure:
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a) Fechar as chaves 1 e 2 seguindo a ordem de P
conexdo ao ESE sugerida pelo fabricante, de forma
que o ESE possa entrar em operacgao;
b) Manter o ESE nessa configuracdo por 300 s;
c) Abrir as chaves 1 e 2 e reconectar o simulador
fotovoltaico nas portas fotovoltaicas do ESE de
acordo com o esquematico da Figura 1;
d) Fechar as chaves 1 e 2 seguindo a ordem de
conexdo ao ESE sugerida pelo fabricante, de forma
que o ESE entre em operacao;
e) Manter o ESE nessa configuracéo por 300 s; e
f)  Medir e registrar na porta de conexao a rede a
poténcia ativa c.a. fornecida pelo ESE durante todo
o tempo da etapa "e".
a) Close keys 1 and 2 following the ESE connection
order suggested by the manufacturer, so that ESE
can start operation;
b) Keep the ESE in this configuration for 300 s;
c) Open keys 1 and 2 and reconnect the photovoltaic
simulator to the photovoltaic doors of the ESE
according to the schematic of Figure 1;
d) Close keys 1 and 2 following the order of
connection to the ESE suggested by the
manufacturer, so that the ESE becomes
operational;
e) Keep the ESE in this configuration for 300 s; and
f)  Measure and record on the network connection port
the active AC power supplied by ESE throughout
the time of step "e".
3.3.3 O inversor é considerado conforme se, apds o ensaio, P
nao apresentar qualquer dano, com excecado dos
eventuais fusiveis descritos no procedimento, devendo
operar normalmente com poténcia nominal durante a
etapa "e".
The inverter is considered to conform if, after the test, it
does not present any damage, except for any fuses
described in the procedure, and shall operate normally
at rated power during step 'e".
3.4 Injecdo de componente continua na porta de conexao a P
rede
Continuous component injection into the network
connection port
3.4.1 Configuragéo do ensaio: P
Test configuration:
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a)

b)

c)

a)

b)

Conectar o ESE, os aparelhos de ensaio e o0s
instrumentos de medicdo conforme a Figura 3;

Configurar o simulador de gerador fotovoltaico para
fornecer uma poténcia méxima c.c. nas portas
fotovoltaicas para que o ESE opere em 100% da
poténcia c.a. nominal (especificada pelo fabricante),
definindo uma curva de operacéo tenséo versus
corrente fotovoltaica com tenséo arbitraria e fator de
forma de 0,72 (0,9 para corrente e 0,8 para tenséo);

Configurar o simulador de rede para absorver até
110% da poténcia c.a. nominal do ESE
(especificada pelo fabricante), produzindo na porta
de conexdo a rede do ESE uma rede c.a. de 60 Hz
com tensdo igual a tensdo nominal de operagao
especificada para o ESE.

Connect the ESS, test equipment and measuring
instruments as shown in Figure 3;

Configure the photovoltaic generator simulator to
provide a maximum c.c. power in the photovoltaic
ports so that the ESE operates at 100% of the rated
c.a. power (specified by the manufacturer), defining
an operation curve voltage versus photovoltaic
current with arbitrary voltage and form factor of 0.72
(0.9 for current and 0.8 for voltage);

Configure the network simulator to absorb up to
110% of the ESE rated AC power (specified by the
manufacturer), producing at the ESE network
connection port a 60 Hz AC network with voltage
equal to the rated operating voltage specified for the
ESE.

P

3.4.2

Procedimento de ensaio:

Test procedure:
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a) Fechar as chaves 1 e 2 seguindo a ordem de
conexdo ao ESE sugerida pelo fabricante e esperar
a estabilizacdo do SPMP. Se a estabilizacdo do
SPMP néo for observada, esperar pelo menos 330
S,

b) Medir e registrar a corrente continua injetada na
rede em cada uma das fases durante, pelo menos,
10 s.

a) Close keys 1 and 2 following the ESE connection
order suggested by the manufacturer and wait for
SPMP stabilization. If SPMP stabilization is not
observed, wait at least 330 s;

b) Measure and record the direct current injected into
the network in each phase for at least 10 s.

P

3.4.3

O inversor é considerado conforme se a componente de
corrente continua sobreposta a corrente c.a. injetada,
para todas as fases, tiver valor absoluto inferior a 0,5%
da corrente c.a. nominal por fase.

The inverter is considered to conform if the DC
component superimposed on the injected AC current for
all phases has an absolute value of less than 0,5% of
the rated AC current per phase.

3.5

Sobre/sub tensado na porta de conexao a rede

Over/Under voltage at the port of connection to the
network

351

O ensaio de tensado de desconexao por sobretensao
deve ser realizado conforme a Secéo 6.6.1 da norma
ABNT NBR 16150, considerando-se o intervalo de
tempo entre a realizacdo dos degraus de, no minimo, 5
s. Os limites de aceitacé@o sao os definidos para o ajuste
padrdo do Estagio 1 da Tabela 6 do subitem 5.4.14 do
RTQ, com tolerancia de +2% da tensdo nominal de
ensaio.

The overvoltage disconnection voltage test shall be
performed according to Section 6.6.1 of ABNT NBR
16150, considering the time interval between the steps
of at least 5 s. The acceptance limits are those defined
for the standard adjustment of Stage 1 of Table 6 of sub-
item 5.4.14 of the RTQ, with a tolerance of +2% of the
nominal test voltage.
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3.5.2

O ensaio de tempo de desconexdo por sobretensdo
deve ser realizado conforme a Secéo 6.6.2 da norma
ABNT NBR 16150. Os limites de aceitacdo sdo os
definidos para o ajuste padréo do Estagio 1 da Tabela 6
do subitem 5.4.14 do RTQ, com tolerancia de +2%.

Overvoltage disconnection time test shall be performed
according to Section 6.6.2 of ABNT NBR 16150.
Acceptance limits are those defined for the default Stage
1 setting of Table 6 of sub-item 5.4.14 of the RTQ, with a
tolerance of +2%.

P

3.5.3

O ensaio de tensdo de desconexao por subtenséo deve
ser realizado conforme a Secédo 6.6.3 da norma ABNT
NBR 16150, considerando o intervalo de tempo entre a
realizacdo dos degraus de, no minimo, 5 s. Os limites
de aceitacdo sdo os definidos para o ajuste padrédo do
Estagio 1 da Tabela 5 do subitem 5.4.14 do RTQ, com
tolerancia de +2% da tensdo nominal de ensaio.

The under-voltage disconnection voltage test shall be
performed according to Section 6.6.3 of ABNT NBR
16150, considering the time interval between the steps
of at least 5 s. The acceptance limits are those defined
for the standard adjustment of Stage 1 of Table 5 of sub-
item 5.4.14 of the RTQ, with a tolerance of £2% of the
nominal test voltage.

3.54

O ensaio de tempo de desconexdo por subtensao deve
ser realizado conforme a Secao 6.6.4 da norma ABNT
NBR 16150. Os limites de aceitacdo sdo os definidos
para o ajuste padrdo do Estagio 1 da Tabela 5 do
subitem 5.4.14 do RTQ, com tolerancia de +2%.

The under-voltage disconnection time test shall be
performed according to Section 6.6.4 of ABNT NBR
16150. Acceptance limits are those defined for the
default Stage 1 setting of Table 5 of sub-item 5.4.14 of
the RTQ, with a tolerance of +2%.

3.6

Sobre/subfrequéncia na porta de conexao a rede
Over/sub-frequency on the network connection port

3.6.1

O ensaio de frequéncia de desconexao por
sobrefrequéncia deve ser realizado conforme a Secao
6.7.1 da norma ABNT NBR 16150, considerando o
intervalo de tempo entre os degraus de, no minimo, 30
s. Os limites de aceita¢éo sdo os definidos para o ajuste
padréo do Estagio 1 da Tabela 8 do subitem 5.4.15 do
RTQ, com tolerancia de £ 0,2 Hz.

The over-frequency disconnection frequency test should
be performed according to Section 6.7.1 of ABNT NBR
16150, considering the time interval between the steps
of at least 30 s. The acceptance limits are those defined
for the standard adjustment of Stage 1 of Table 8 of sub-
item 5.4.15 of the RTQ, with a tolerance of + 0.2 Hz.
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3.6.2

O ensaio de tempo de desconexdo por sobrefrequéncia
deve ser realizado conforme a Sec¢éo 6.7.2 da norma
ABNT NBR 16150. Os limites de aceitacdo séo os
definidos para o ajuste padréo do Estagio 1 da Tabela 8
do subitem 5.4.15 do RTQ, com tolerancia de +2%.

Overfrequency disconnect time test shall be performed
according to Section 6.7.2 of ABNT NBR 16150.
Acceptance limits are those defined for the default Stage
1 setting of Table 8 of sub-item 5.4.15 of the RTQ, with a
tolerance of +2%.

P

3.6.3

O ensaio de frequéncia de desconexao por
subfrequéncia deve ser realizado conforme a Secao
6.7.3 da norma ABNT NBR 16150, considerando o
intervalo de tempo entre os degraus de, no minimo, 30
s. Os limites de aceitacdo séo os definidos para o ajuste
padrdo do Estagio 1 da Tabela 7 do subitem 5.4.15 do
RTQ, com tolerancia de +0,2 Hz.

The subfrequency disconnection frequency test should
be performed according to Section 6.7.3 of ABNT NBR
16150, considering the time interval between the steps
of at least 30 s. The acceptance limits are those defined
for the standard adjustment of Stage 1 of Table 7 of sub-
item 5.4.15 of the RTQ, with a tolerance of £0.2 Hz.

3.6.4

O ensaio de tempo de desconexdo por subfrequéncia
deve ser realizado conforme a Secéo 6.7.4 da norma
ABNT NBR 16150. Os limites de aceitacdo séo os
definidos para o ajuste padréo do Estagio 1 da Tabela 7
do subitem 5.4.15 do RTQ, com tolerancia de +2%.

Subfrequency disconnection time test shall be
performed according to Section 6.7.4 of ABNT NBR
16150. Acceptance limits are those defined for the
default Stage 1 setting of Table 7 of sub-item 5.4.15 of
the RTQ, with a tolerance of +2%.

3.7

Imunidade a variacé@o de poténcia ativa em
subfrequéncia na porta de conexéo a rede

Immunity to active power variation in subfrequency at
the network connection port

3.7.1

Configuragéo do ensaio:
Test configuration:

a) Conectar o ESE, os aparelhos de ensaio e os
instrumentos de medicéo conforme a Figura 1;

a) Connect the ESS, test equipment and measuring
instruments as shown in Figure 1;
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b)

b)

Configurar o simulador de gerador fotovoltaico para
fornecer uma poténcia méxima c.c. nas portas
fotovoltaicas para que o ESE opere em 100% da
poténcia c.a. nominal (especificada pelo fabricante),
definindo uma curva de operacéo tenséo versus
corrente fotovoltaica com tenséo arbitraria e fator de
forma de 0,72 (0,9 para corrente e 0,8 para tenséo);

Configure the photovoltaic generator simulator to
provide a maximum c.c. power in the photovoltaic
ports so that the ESE operates at 100% of the rated
c.a. power (specified by the manufacturer), defining
an operation curve voltage versus photovoltaic
current with arbitrary voltage and form factor of 0.72
(0.9 for current and 0.8 for voltage);

P

c)

c)

Configurar o simulador de rede para absorver até
110% da poténcia c.a. nominal do ESE
(especificada pelo fabricante), produzindo na porta
de conexéo a rede do ESE uma rede c.a. de 60 Hz
com tensdo igual a tensdo nominal de operagao
especificada para o ESE.

Configure the network simulator to absorb up to
110% of the ESE rated AC power (specified by the
manufacturer), producing at the ESE network
connection port a 60 Hz AC network with voltage
equal to the rated operating voltage specified for the
ESE.

3.7.2

Procedimento de ensaio:

Test procedure:

a)

a)

Fechar as chaves 1 e 2 seguindo a ordem de
conexdo ao ESE sugerida pelo fabricante e esperar
a estabilizacdo do SPMP. Se a estabilizacdo do
SPMP néo for observada, esperar pelo menos 330
S,

Close keys 1 and 2 following the ESE connection
order suggested by the manufacturer and wait for
SPMP stabilization. If SPMP stabilization is not
observed, wait at least 330 s;

b)

b)

Medir e registrar a frequéncia e a poténcia ativa na
porta de conexdo a rede do ESE;

Measure and record the frequency and active power
on the ESE network connection port;

Reduzir a frequéncia da rede para 59,5 Hz;
Reduce the network frequency to 59,5 Hz;

Medir e registrar a frequéncia e a poténcia ativa na
porta de conexao a rede do ESE;

Measure and record the frequency and active power
on the ESE network connection port;

Reduzir a frequéncia da rede para 59,0 Hz;
Reduce the network frequency to 59,0 Hz;
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f) Medir e registrar a frequéncia e a poténcia ativa na P

porta de conexao a rede do ESE;

f) Measure and record the frequency and active power
on the ESE network connection port;

g) Reduzir a frequéncia da rede para 58,5 Hz; P
g) Reduce the network frequency to 58,5 Hz;

h) Medir e registrar a frequéncia e a poténcia ativa na P
porta de conexao a rede do ESE;

h) Measure and record the frequency and active power
on the ESE network connection port;

i) Reduzir a frequéncia da rede para 58,0 Hz; P
i) Reduce the network frequency to 58,0 Hz;

i) Medir e registrar a frequéncia e a poténcia ativa na P
porta de conexao a rede do ESE;

i) Measure and record the frequency and active power
on the ESE network connection port;

k) Elevar a frequéncia da rede para 57,5 Hz; P
k) Raise the network frequency to 57,5 Hz;

[) Medir e registrar a frequéncia e a poténcia ativa na P
porta de conex&do a rede do ESE;

I) Measure and record the frequency and active power
on the ESE network connection port;

m) Elevar a frequéncia da rede para 58,0 Hz; P
m) Raise the network frequency to 58,0 Hz;

n) Medir e registrar a frequéncia e a poténcia ativa na P
porta de conexéo a rede do ESE;

n) Measure and record the frequency and active power
on the ESE network connection port;

0) Elevar a frequéncia da rede para 58,5 Hz; P
0) Raise the network frequency to 58,5 Hz;

p) Medir e registrar a frequéncia e a poténcia ativa na P
porta de conexéo a rede do ESE;

p) Measure and record the frequency and active power
on the ESE network connection port;

g) Elevar a frequéncia da rede para 59,0 Hz; P
g) Raise the network frequency to 59,0 Hz;

r) Medir e registrar a frequéncia e a poténcia ativa na P
porta de conexao a rede do ESE;

r) Measure and record the frequency and active power
on the ESE network connection port;

s) Elevar a frequéncia da rede para 59,5 Hz; P

s) Raise the network frequency to 59,5 Hz;
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t) Medir e registrar a frequéncia e a poténcia ativa na P

porta de conexao a rede do ESE;

t) Measure and record the frequency and active power
on the ESE network connection port;

u) Elevar a frequéncia da rede para 60,0 Hz; e P
u) Raise the network frequency to 60,0 Hz; and

v) Medir e registrar a frequéncia e a poténcia ativa na P
porta de conexao a rede do ESE.

v) Measure and record the frequency and active power
on the ESE network connection port.

3.7.3 O inversor é considerado conforme se, em todos os P
pontos de ensaio, a poténcia ativa na porta de conexao
a rede do ESE mantiver um valor constante, com uma
tolerancia de +2,5% em relacdo a poténcia ativa injetada
no instante em que a frequéncia reduziu abaixo de 59,8
Hz. Caso o inversor seja polifasico, a diferenca de
poténcia entre as fases deve ser de, no maximo, 5%.

The inverter shall be considered as if, at all test points,
the active power at the ESE network connection port
maintains a constant value, with a tolerance of +2,5% in
relation to the injected active power at the moment when
the frequency decreased below 59,8 Hz. If the inverter is
polyphasic, the power difference between the phases
shall be no more than 5%.

3.8 Imunidade a sobre/subfrequéncia transitérias e taxa de P
variacdo de frequéncia na porta de conexdo a rede

Transient over/sub-frequency immunity and frequency
variation rate at the network connection port

3.8.1 Configurag&o do ensaio: P

Test configuration:
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a)

b)

c)

a)

b)

Conectar o ESE, os aparelhos de ensaio e o0s
instrumentos de medicdo conforme a Figura 1;

Configurar o simulador de gerador fotovoltaico para
fornecer uma poténcia méxima c.c. nas portas
fotovoltaicas para que o ESE opere em 100% da
poténcia c.a. nominal (especificada pelo fabricante),
definindo uma curva de operacéo tenséo versus
corrente fotovoltaica com tenséo arbitraria e fator de
forma de 0,72 (0,9 para corrente e 0,8 para tenséo);

Configurar o simulador de rede para absorver até
110% da poténcia c.a. nominal do ESE
(especificada pelo fabricante), produzindo na porta
de conexéo a rede do ESE uma rede c.a. de 60 Hz
com tensdo igual a tensao nominal de operagao
especificada para o ESE.

Connect the ESS, test equipment and measuring
instruments as shown in Figure 1;

Configure the photovoltaic generator simulator to
provide a maximum c.c. power in the photovoltaic
ports so that the ESE operates at 100% of the rated
c.a. power (specified by the manufacturer), defining
an operation curve voltage versus photovoltaic
current with arbitrary voltage and form factor of 0.72
(0.9 for current and 0.8 for voltage);

Configure the network simulator to absorb up to
110% of the ESE rated AC power (specified by the
manufacturer), producing at the ESE network
connection port a 60 Hz AC network with voltage
equal to the rated operating voltage specified for the
ESE.

P

3.8.2

Procedimento de ensaio:

Test procedure:
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a)

b)

c)

d)

e)

a)

b)

d)

e)

Fechar as chaves 1 e 2 seguindo a ordem de
conexdo ao ESE sugerida pelo fabricante e esperar
a estabilizacdo do SPMP. Se a estabilizacdo do
SPMP néo for observada, esperar pelo menos 330
S,

Ajustar a frequéncia do simulador de rede para
gerar o padrdo de frequéncia x tempo mostrado na
Figura 4, considerando varia¢des idénticas em
todas as fases (para ESE polifasico);

Medir e registrar a frequéncia e a poténcia ativa na
porta de conex&o a rede do ESE, no minimo a cada
ciclo de rede;

Ajustar a frequéncia do simulador de rede para
gerar o padrdo de frequéncia x tempo mostrado na
Figura 5, considerando varia¢des idénticas em
todas as fases (para ESE polifasico); e

Medir e registrar a frequéncia e a poténcia ativa na
porta de conex&o a rede do ESE, no minimo a cada
ciclo de rede.

Close keys 1 and 2 following the ESE connection
order suggested by the manufacturer and wait for
SPMP stabilization. If SPMP stabilization is not
observed, wait at least 330 s;

Adjust the frequency of the network simulator to
generate the frequency x time pattern shown in
Figure 4, considering identical variations in all
phases (for polyphasic ESE);

Measure and record the frequency and active power
on the ESE network connection port at least every
network cycle;

Adjust the frequency of the network simulator to
generate the frequency x time pattern shown in
Figure 5, considering identical variations in all
phases (for polyphasic ESE); and

Measure and record the frequency and active power
on the ESE network connection port at least every
network cycle.

P
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Figura 4 - Curva para realizagdo dos ensaios de imunidade a variagdo de
subfrequéncia

Figura 5 - Curva para realizagdo dos ensaios de imunidade a variagdo de
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3.8.3

O inversor é considerado conforme se manteve-se
conectado e injetando poténcia ativa na porta de
conexdo a rede durante e apés o ensaio. Caso o
inversor seja polifasico, a diferenca de poténcia entre as
fases deve ser, no maximo, de 5%.

The inverter is considered as if it remained connected
and injecting active power into the network connection
port during and after the test. If the inverter is
polyphasic, the power difference between the phases
shall be no more than 5%.

3.9

Controle de poténcia ativa em sobre frequéncia na porta
de conexao a rede

Active over-frequency power control on the network
connection port

3.9.1

Configuragéo do ensaio:
Test configuration:
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a)

b)

c)

a)

b)

Conectar o ESE, os aparelhos de ensaio e 0s
instrumentos de medicdo conforme a Figura 1,

Configurar o simulador de gerador fotovoltaico para
fornecer uma poténcia méxima c.c. nas portas
fotovoltaicas para que o ESE opere em 100% da
poténcia c.a. nominal (especificada pelo fabricante),
definindo uma curva de operacéo tenséo versus
corrente fotovoltaica com tenséo arbitraria e fator de
forma de 0,72 (0,9 para corrente e 0,8 para tenséo);

Configurar o simulador de rede para absorver até
110% da poténcia c.a. nominal do ESE
(especificada pelo fabricante), produzindo na porta
de conexéo a rede do ESE uma rede c.a. de 60 Hz
com tensdo igual a tensao nominal de operagao
especificada para o ESE.

Connect the ESS, test equipment and measuring
instruments as shown in Figure 1;

Configure the photovoltaic generator simulator to
provide a maximum c.c. power in the photovoltaic
ports so that the ESE operates at 100% of the rated
c.a. power (specified by the manufacturer), defining
an operation curve voltage versus photovoltaic
current with arbitrary voltage and form factor of 0.72
(0.9 for current and 0.8 for voltage);

Configure the network simulator to absorb up to
110% of the ESE rated AC power (specified by the
manufacturer), producing at the ESE network
connection port a 60 Hz AC network with voltage
equal to the rated operating voltage specified for the
ESE.

P

3.9.2

Procedimento de ensaio:

Test procedure:
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a) Fechar as chaves 1 e 2 seguindo a ordem de s}
conexdo ao ESE sugerida pelo fabricante e esperar
a estabilizacdo do SPMP. Se a estabilizacéo do
SPMP néo for observada, esperar pelo menos 330
S,

b) Medir e registrar a frequéncia e a poténcia ativa na
porta de conexao a rede do ESE;

c) Elevar a frequéncia da rede para 60,2 Hz;

d) Medir e registrar a frequéncia e a poténcia ativa na
porta de conexao a rede do ESE;

e) Elevar a frequéncia da rede para 60,5 Hz;

f) Medir e registrar o tempo de resposta, a frequéncia
e a poténcia ativa na porta de conexao a rede do
ESE;

g) Elevar a frequéncia da rede para 61,0 Hz;

h) Medir e registrar o tempo de resposta, a frequéncia
e a poténcia ativa na porta de conexao a rede do
ESE;

i) Elevar a frequéncia da rede para 61,5 Hz;

i) Medir e registrar o tempo de resposta, a frequéncia
e a poténcia ativa na porta de conexao a rede do
ESE;

k) Elevar a frequéncia da rede para 62,0 Hz;

[) Medir e registrar o tempo de resposta, a frequéncia
e a poténcia ativa na porta de conexao a rede do
ESE;

m) Elevar a frequéncia da rede para 62,5 Hz;

n) Medir e registrar o tempo de resposta, a frequéncia
e a poténcia ativa na porta de conexao a rede do
ESE;

0) Reduzir a frequéncia da rede para 62,0 Hz;

p) Medir e registrar o tempo de resposta, a frequéncia
e a poténcia ativa na porta de conexao a rede do
ESE;

a) Close keys 1 and 2 following the ESE connection
order suggested by the manufacturer and wait for
SPMP stabilization. If SPMP stabilization is not
observed, wait at least 330 s;

b) Measure and record the frequency and active power
on the ESE network connection port;

c) Raise the network frequency to 60,2 Hz;

d) Measure and record the frequency and active power
on the ESE network connection port;

e) Raise the network frequency to 60,5 Hz;

f) Measure and record response time, frequency and
active power on the ESE network connection port;

g) Raise the network frequency to 61,0 Hz;

h) Measure and record response time, frequency and
active power on the ESE network connection port;

i) Raise the network frequency to 61,5 Hz;

i) Measure and record response time, frequency and
active power on the ESE network connection port;

k) Raise the network frequency to 62,0 Hz;

[) Measure and record response time, frequency and

active power on the ESE network connection port;
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m) Raise the network frequency to 62,5 Hz;

n) Measure and record response time, frequency and
active power on the ESE network connection port;

0) Reduce the network frequency to 62,0 Hz;

p) Measure and record response time, frequency and
active power on the ESE network connection port;

r) Reduzir a frequéncia da rede para 61,5 Hz; s}

s) Medir e registrar o tempo de resposta, a frequéncia
e a poténcia ativa na porta de conexao a rede do
ESE;

t) Reduzir a frequéncia da rede para 61,0 Hz;

u) Medir e registrar o tempo de resposta, a frequéncia
e a poténcia ativa na porta de conexao a rede do
ESE;

v) Reduzir a frequéncia da rede para 60,5 Hz;

w) Medir e registrar o tempo de resposta, a frequéncia
e a poténcia ativa na porta de conexao a rede do
ESE;

X) Reduzir a frequéncia da rede para 60,2 Hz;

y) Medir e registrar o tempo de resposta, a frequéncia
e a poténcia ativa na porta de conexao a rede do
ESE;

z) Reduzir a frequéncia da rede para 60,0 Hz; e

Medir e registrar a frequéncia e a poténcia ativa na porta
de conex&o a rede do ESE.

r) Reduce the network frequency to 61,5 Hz;

s) Measure and record response time, frequency and
active power on the ESE network connection port;

t) Reduce the network frequency to 61,0 Hz;

u) Measure and record response time, frequency and
active power on the ESE network connection port;

v) Reduce the network frequency to 60,5 Hz;

w) Measure and record response time, frequency and
active power on the ESE network connection port;

X) Reduce the network frequency to 60,2 Hz;

y) Measure and record response time, frequency and
active power on the ESE network connection port;

z) reduce the network frequency to 60,0 Hz; and

Measure and record the frequency and active power on

the ESE network connection port
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3.9.3

O inversor é considerado conforme se, em todos os
pontos de ensaio, a poténcia ativa na porta de conexao
a rede do ESE seguir a curva mostrada na Figura 2 do
subitem 5.4.19 do RTQ, com tolerancia de £2,5%. O
tempo de resposta para seguimento da curva de
poténcia ativa em sobrefrequéncia for inferior a 0,5 s,
considerando uma variacdo em degrau da frequéncia.
Caso o inversor seja polifasico, a diferenca de poténcia
entre as fases deve ser, no maximo, de 5%.

The inverter is considered as if, at all test points, the
active power at the ESE network connection port follows
the curve shown in Figure 2 of sub-item 5.4.19 of the
RTQ, with a tolerance of +2.5%. The response time for
follow-up of the active power curve in overfrequency is
less than 0.5 s, considering a step variation of
frequency. If the inverter is polyphasic, the power
difference between the phases shall be no more than
5%.

P

3.10

Imunidade a sobre/subtenses transitérias na porta de
conexao a rede

Immunity to transient over/undervoltage at the network
connection port

3.10.1

Configuracéo do ensaio:
Test configuration:
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a)

b)

c)

a)

b)

Conectar o ESE, os aparelhos de ensaio e o0s
instrumentos de medicdo conforme a Figura 1,
Configurar o simulador de gerador fotovoltaico para
fornecer uma poténcia méxima c.c. nas portas
fotovoltaicas para que o ESE opere em 100% da
poténcia c.a. nominal (especificada pelo fabricante),
definindo uma curva de operacéo tenséo versus
corrente fotovoltaica com tensédo arbitraria e fator de
forma de 0,72 (0,9 para corrente e 0,8 para tenséo);
Configurar o simulador de rede para absorver até
110% da poténcia c.a. nominal do ESE
(especificada pelo fabricante), produzindo na porta
de conex&o a rede do ESE uma rede c.a. de 60 Hz
com tensdo igual a tensdo nominal de operacgéo
especificada para o ESE.

Connect the ESS, test equipment and measuring
instruments as shown in Figure 1;

Configure the photovoltaic generator simulator to
provide a maximum c.c. power in the photovoltaic
ports so that the ESE operates at 100% of the rated
c.a. power (specified by the manufacturer), defining
an operation curve voltage versus photovoltaic
current with arbitrary voltage and form factor of 0.72
(0.9 for current and 0.8 for voltage);

Configure the network simulator to absorb up to
110% of the ESE rated AC power (specified by the
manufacturer), producing at the ESE network
connection port a 60 Hz AC network with voltage
equal to the rated operating voltage specified for the
ESE.

P

3.10.2

Procedimento de ensaio:

Test procedure:
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a) Fechar as chaves 1 e 2 seguindo a ordem de
conexdo ao ESE sugerida pelo fabricante e esperar
a estabilizacdo do SPMP. Se a estabilizacéo do
SPMP néo for observada, esperar pelo menos 330s;

b) Ajustar a tens&o do simulador de rede para gerar o
padrdo de tensdo x tempo mostrado na Figura 6,
considerando variac6es simétricas em todas as
fases (para ESE polifasico);

c) Medir e registrar a tenséo e a poténcia ativa na
porta de conexao a rede do ESE;

d) Ajustar a tensd@o do simulador de rede para gerar o
padrdo de tensdo x tempo mostrado na Figura 7,
considerando variac6es simétricas em todas as
fases (para ESE polifasico); e

e) Medir e registrar a tenséo e a poténcia ativa na
porta de conex&o a rede do ESE, no minimo, a cada
ciclo de rede.

a) Close keys 1 and 2 following the ESE connection
order suggested by the manufacturer and wait for
SPMP stabilization. If SPMP stabilization is not
observed, wait at least 330s;

b) Adjust the voltage of the network simulator to
generate the voltage x time pattern shown in Figure
6, considering symmetrical variations in all phases
(for polyphasic ESE);

c) Measure and record the voltage and active power on
the ESE network connection port;

d) Adjust the voltage of the network simulator to
generate the voltage x time pattern shown in Figure
7, considering symmetrical variations in all phases
(for polyphasic ESE); and

e) Measure and record the voltage and active power at
the ESE network connection port at least every
network cycle.

P

Figura 6 - Curva para realizacdo dos ensaios de imunidade a variagdo de
subtensdo na rede

- Intervalo Duragéo (s)
: To-Ty Vide item (a)
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Figura 7 - Curva para realizacdo dos ensaios de imunidade a variagdo de
sobretensdo na rede
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3.10.3

O inversor é considerado conforme se, no ensaio,
manteve-se conectado e, apds 0 ensaio, no periodo
maximo de 200 ms, retornou a poténcia nominal (ativa e
reativa), com tolerancia de £10%.

The inverter is considered as if, in the test, it remained
connected and, after the test, in a maximum period of
200 ms, returned to the nominal power (active and
reactive), with a tolerance of £10%.

P

3.11

Conexao e reconexdo na porta de conexao a rede

Connection and reconnection on the network connection
port

3.111

Configuragéo do ensaio:
Test configuration:

a) Conectar o ESE, os aparelhos de ensaios e 0s
instrumentos de medicdo conforme a Figura 1;

b) Configurar o simulador de gerador fotovoltaico para
fornecer uma poténcia maxima c.c. nas portas
fotovoltaicas para que o ESE opere em 100% da
poténcia c.a. nhominal (especificada pelo fabricante),
definindo uma curva de operacédo tenséo versus
corrente fotovoltaica com tenséo arbitréria e fator de
forma de 0,72 (0,9 para corrente e 0,8 para tenséo);

¢) Configurar o simulador de rede para absorver até
110% da poténcia c.a. nhominal do ESE
(especificada pelo fabricante), produzindo na porta
de conex&o a rede do ESE uma rede c.a. de 60 Hz
com tensdo igual a tensdo nominal de operacao
especificada para o ESE.

a) Connect the ESS, test equipment and measuring
instruments as shown in Figure 1;

b) Configure the photovoltaic generator simulator to
provide a maximum c.c. power in the photovoltaic
ports so that the ESE operates at 100% of the rated
c.a. power (specified by the manufacturer), defining
an operation curve voltage versus photovoltaic
current with arbitrary voltage and form factor of 0.72
(0.9 for current and 0.8 for voltage);

c) Configure the network simulator to absorb up to
110% of the ESE rated AC power (specified by the
manufacturer), producing at the ESE network
connection port a 60 Hz AC network with voltage
equal to the rated operating voltage specified for the
ESE.

3.11.2

Procedimento de ensaio:
Test procedure:
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a)
b)

c)

d)

e)

f)

)

a)

c)

d)

e)

f)

9)

Fechar a chave 1;

Aguardar por 30 s para que o0 equipamento inicialize
sua operacao;

Fechar a chave 2 e registrar o tempo no qual a
poténcia ativa fornecida pelo ESE na porta de
conexdo a rede torna-se maior que 1% do valor
nominal;

A partir deste instante, medir e registrar a poténcia
ativa a cada 10 s até atingir um tempo total de 330
S,

Reduzir a tenséo do simulador de rede para um
valor entre 0% e 10% do valor nominal e registrar o
tempo no qual a poténcia ativa fornecida pelo ESE
na porta de conexao a rede torna-se nula;
Aumentar a tensédo do simulador de rede para 95%
do valor nominal e registrar o tempo no qual a
poténcia ativa fornecida pelo ESE na porta de
conexdo a rede torna-se maior que 1% do valor
nominal; e

A partir deste instante, medir e registrar a poténcia
ativa fornecida a cada 10 s até atingir um tempo
total de 330 s.

close key 1;

Wait for 30 s for the equipment to start its operation;
Close key 2 and record the time in which the active
power supplied by the ESE on the network
connection port becomes greater than 1% of the
nominal value;

From this moment on, measure and record the
active power every 10 s until a total time of 330 s is
reached;

Reduce the voltage of the network simulator to a
value between 0% and 10% of the rated value and
record the time during which the active power
supplied by the ESE at the network connection port
becomes null;

Increase the voltage of the network simulator to 95%
of the rated value and record the time in which the
active power supplied by the ESE at the network
connection port becomes greater than 1% of the
rated value;

From this moment, measure and record the active
power supplied every 10 s until a total time of 330 s
is reached

P
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3.11.3

O inversor é considerado conforme se: a) o tempo
medido nas etapas "c" e "f* atender ao requisito de
ajuste padréo da Tabela 12 do subitem 5.4.22 do RTQ
com uma toleréncia de 10 s; b) a poténcia ativa medida
nas etapas "d" e "g" atender em todos os pontos a
rampa de poténcia estabelecida no ajuste padréo dos
requisitos apresentados na Tabela 13 do subitem
5.4.22.1 do RTQ, com uma tolerancia de +2,5% da
poténcia nominal.

The inverter is considered as follows: a) the time
measured in steps "c" and "f" meets the standard
adjustment requirement of Table 12 of sub-item 5.4.22
of the RTQ with a tolerance of 10 s; b) the active power
measured in steps "d" and "g" meets at all points the
power ramp established in the standard setting of the
requirements presented in Table 13 of sub-item 5.4.22.1
of the RTQ, with a tolerance of +2,5% of the rated
power.

P

3.12

Eficiéncia de conversao

Conversion efficiency

3.121

Para a realizacdo desse ensaio deve-se utilizar a horma
IEC 62891 considerando-se: a) para mensuracdo da
eficiéncia, as partes 4.3.1 - Test conditions, 4.3.2 -
Measurement procedure e 4.3.3 - Evaluation -
Calculation of static MPPT efficiency; b) para o calculo
da eficiéncia total, a Secéo 5; c) para a ponderacéo da
Eficiéncia Europeia, o Anexo D.1.

For this test, IEC 62891 shall be used considering: a) for
measuring efficiency, parts 4.3.1 - Test conditions, 4.3.2
- Measurement procedure and 4.3.3 - Evaluation -
Calculation of static MPPT efficiency; b) for the
calculation of total efficiency, Section 5; (c) for European
Efficiency weighting, Annex D.1.

ANEXO ESPECIFICO E - INVERSORES OFF-GRID
SPECIFIC ANNEX E - OFF-GRID INVESTORS

N/A

3.

ENSAIOS
TESTS

N/A

3.1

Definicdo dos ensaios a serem realizados
Definition of the tests to be carried out

N/A

3.11

Os ensaios devem seguir os procedimentos
especificados no Anexo B deste Anexo Especifico E.

The tests shall follow the procedures specified in Annex
B to this Specific Annex E.

N/A
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3.1.11

Os ensaios de emisséo de perturbacéo de
radiofrequéncias devem seguir os procedimentos
especificados nas normas CISPR 11, IEC 61000-6-3,
IEC 61000-6-4, IEC 62920 ou ABNT NBR IEC/CISPR
11.

Radio frequency disturbance emission tests shall follow
the procedures specified in CISPR 11, IEC 61000-6-3,
IEC 61000-6-4, IEC 62920 or ABNT NBR IEC/CISPR
11.

N/A

3.1.1.2

Especificamente para os Ensaios de Suportabilidade a
sobrecarga nas portas fotovoltaicas e de
Suportabilidade a inversao de polaridade nas portas
fotovoltaicas, quando aplicavel, devem seguir os
procedimentos especificados no Anexo B do Anexo
Especifico D.

Specifically for photovoltaic port overload withstand and
photovoltaic port reverse withstand withstand tests,
where applicable, shall follow the procedures specified
in Annex B to Specific Annex D.

N/A

3.1.2

A definicdo de ensaios deve considerar o modelo de
inversor off-grid, conforme definicdo apresentada no
subitem 2.1 deste Anexo Especifico E.

The test definition shall consider the off-grid inverter
model as defined in sub-item 2.1 of this Specific Annex
E.

N/A

3.1.3

A conformidade dos inversores off-grid quanto aos
requisitos do RTQ deve ser demonstrada pelos ensaios
enumerados na Tabela 1.

Compliance of off-grid inverters with RTQ requirements
shall be demonstrated by the tests listed in Table 1.

N/A

3.14

Os inversores off-grid que possuam a fungéo de
controlador de carga e/ou descarga da bateria devem
ter tal funcionalidade avaliada de acordo com o
estabelecido no Anexo Especifico B.

Off-grid inverters having the function of battery charge
and/or discharge controller shall have such functionality
evaluated in accordance with the provisions of Specific
Annex B.

N/A

3.15

Os Ensaios 2 e 3 sado aplicaveis somente para
inversores off-grid que possuam entrada fotovoltaica.

Tests 2 and 3 are applicable only for off-grid inverters
with photovoltaic input.

N/A

3.1.6

No Ensaio 10 deve ser considerada a classe do produto
(A, industrial ou B, residencial) conforme o ambiente de
instalacao declarado pelo fabricante.

In Test 10 the product class (A, industrial or B,
residential) shall be considered according to the
installation environment declared by the manufacturer.

N/A
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3.1.7

No Ensaio 10 ndo se aplica a condi¢do de temperatura
ambiente, devendo ser seguidas as caracteristicas de
ambiente de ensaio, equipamento e procedimentos
especificadas na norma CISPR 11, IEC 61000-6-3, IEC
61000-6-4, IEC 62920 ou ABNT NBR

IEC/CISPR 11.

In Test 10 the ambient temperature condition does not
apply and the characteristics of the test environment,
equipment and procedures specified in CISPR 11, IEC
61000-6-3, IEC 61000-6-4, IEC 62920 or ABNT NBR
shall be followed. IEC/CISPR 11.

N/A

3.2

Definicdo da Amostragem
Sampling Definition

N/A

3.21

Para a realizacé@o de todos o0s ensaios elencados na
Tabela 1 deve ser disponibilizada, pelo menos, 1
unidade de inversor off-grid do modelo.

For all tests listed in Table 1, at least 1 off-grid inverter
unit of the model shall be available.

N/A

3.2.2

Devem ser providenciados, junto ao fornecedor, todos
os dispositivos necessarios para a configuracdo
adequada do ensaio, incluindo-se o manual de
operacdo em portugués, fusiveis para reposicéo (se
houver), protecdes externas (se necessarias),
conectores especificos, etc.

All devices necessary for the proper configuration of the
test shall be provided with the supplier, including the
operating manual in Portuguese, replacement fuses (if
any), external protections (if necessary), specific
connectors, etc.

N/A

3.2.3

Quando o fabricante especificar no manual do produto a
necessidade de empregar componentes externos para o
adequado funcionamento do inversor off-grid, o
fornecedor deve disponibilizar, além do inversor, todos
0S componentes criticos necessarios para a operacao
do equipamento, bem como a sua comunicacao (se
houver) e configuracdo (se houver).

Where the manufacturer specifies in the product manual
the need to employ external components for the proper
operation of the off-grid inverter, the supplier shall make
available, in addition to the inverter, all critical
components necessary for the operation of the
equipment, as well as its communication (if any) and
configuration (if any).

N/A

3.24

Quando a protecao contra curto-circuito ndo estiver
incorporada ao inversor, 0s componentes externos
necessarios séo considerados componentes criticos e
devem ser enviados juntamente com a amostra.

When short-circuit protection is not incorporated into the
inverter, the required external components are
considered critical components and should be sent
along with the sample.

N/A
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3.3 Critérios de Aceitacéo N/A
Acceptance Criteria
3.3.1 Os critérios de aceitagdo da(s) amostra(s) ensaiada(s) N/A
devem seguir as especificacdes do Anexo B deste
Anexo Especifico E e das normas CISPR 11, IEC
61000-6-3, IEC 61000-6-4, IEC 62920 ou ABNT NBR
IEC/CISPR 11.
The acceptance criteria of the test sample(s) shall follow
the specifications of Annex B to this Specific Annex E
and CISPR 11, IEC 61000-6-3, IEC 61000-6-4, IEC
62920 or ABNT NBR IEC/CISPR 11.
3.3.2 A amostra é considerada conforme se, nos respectivos N/A
ensaios, atender a todos os requisitos dispostos nos
subitens 5.5 e 5.7 do RTQ.
The sample is considered to conform if, in the respective
tests, it meets all the requirements set out in sub-items
5.5 and 5.7 of the RTQ.
ANEXO | MODELO DE PLANILHA DE ESPECACOES N/A
A TECNICAS (PET) DE INVERSORES OFF-GRID
ANNEX | OFF-GRID INVESTOR TECHNICAL SPECIFICATIONS
A (PET) PLAN MODEL
N/A
ANEXO | METODOLOGIA DE ENSAIO DE INVERSORES OFF- N/A
B GRID
ANNEX | OFF-GRID INVESTOR TEST METHODOLOGY
B
1. APARELHOS E COMPONENTES N/A
EQUIPMENT AND COMPONENTS
1.1 Os requisitos para o simulador de gerador fotovoltaico N/A
empregados nos ensaios estédo definidos na norma
ABNT NBR 16150.
The requirements for the photovoltaic generator
simulator used in the tests are defined in ABNT NBR
16150 standard.
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1.2

O banco de baterias empregado nos ensaios deve ser
da mesma tecnologia especificada no manual do
produto, empregando os valores de tensdo minima e
maxima, corrente maxima de carga e descarga,
resisténcia série iguais aos indicados no manual do
produto.

The battery bank used in the tests shall be of the same
technology specified in the product manual, employing
the values of minimum and maximum voltage, maximum
charge and discharge current, series resistance equal to
those indicated in the product manual.

N/A

1.3

Os requisitos para as cargas lineares e ndo-lineares
empregadas nos ensaios estdo descritos na Tabela 2:

The requirements for linear and nonlinear loads
employed in the tests are described in Table 2:

N/A

N/A

131

Para ensaios de inversores off-grid trifasicos empregam-
se cargas R, RL, RC e ndo-linear monofasicas em cada
uma das fases, considerando a distribuicdo da poténcia
ativa total dada na Tabela 2, igualmente distribuida
entre todas as fases, com um desequilibrio maximo de
poténcia entre as fases de +2% da poténcia c.a. nominal
do ESE.

For tests of three-phase off-grid inverters, single-phase
R, RL, RC and nonlinear loads are employed in each
phase, considering the distribution of the total active
power given in Table 2, equally distributed among all
phases, with a maximum power imbalance between
phases of +2% of the nominal power ac.a. of the ESE.

N/A

1.3.2

As cargas R, RL e RC devem considerar os requisitos
técnicos construtivos descritos na Sec¢édo 5.4. da norma
ABNT NBR IEC 621186.

R, RL and RC loads shall consider the construction
technical requirements described in Section 5.4. of
ABNT NBR IEC 62116.

N/A
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133

A carga néo linear retificada deve ser montada
conforme apresentado na Figura 1, especificada
segundo o anexo E da norma ABNT NBR 15204, em
que a dissipacdo de poténcia ativa corresponde a 70%
da poténcia aparente nominal. Para atingir a carga total
do inversor, pode-se aplicar cargas conforme a Figura 1
em paralelo.

The rectified nonlinear load shall be mounted as shown
in Figure 1, specified according to Annex E of ABNT
NBR 15204, where the active power dissipation
corresponds to 70% of the nominal apparent power. To
achieve the total load of the inverter, loads according to
Figure 1 can be applied in parallel.

Figura 1 - Carga consumidora c.a. ndo-linear

e ‘/‘{
".{mmT — R

>

N/A

1.4

O circuito empregado para simulacdo do motor elétrico
de inducdo é mostrado na Figura 2, onde as chaves S1
e S2 sado implementadas empregando relés de estado
sélido CA (RES) ou ac solid-state relay (SSR), e a
resisténcia e indutancia das cargas sdo determinados
segundo os requisitos apresentados na Tabela 3:

The circuit used to simulate the induction electric motor
is shown in Figure 2, where S1 and S2 switches are
implemented using AC solid-state relays (RES) or ac
solid-state relay (SSR), and the resistance and
inductance of the loads are determined according to the
requirements presented in Table 3:

N/A
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Figura 2 - Circuito empregado para emulacéo do motor N/A

Figure 2 - Circuit used for engine emulation

RES RES
A B
~ ® -
~e — CARGA CARGA
A B

2. EXATIDAO E INCERTEZA DAS MEDICOES N/A

ACCURACY AND UNCERTAINTY OF

MEASUREMENTS
2.1 Os requisitos para as medi¢Bes de tensdo, frequéncia, N/A

corrente, poténcia ativa, poténcia reativa, poténcia
aparente, conteido harmonico da corrente, distor¢éo
harmonica de corrente, fator de poténcia, &ngulo de fase
e forma de onda estdo definidos na norma ABNT NBR
16150.

The requirements for voltage, frequency, current, active
power, reactive power, apparent power, harmonic
current content, harmonic current distortion, power
factor, phase angle and waveform measurements are
defined in ABNT NBR 16150.

2.2 Para as medi¢Bes em regime permanente, considera-se N/A
as agregacdes em janelas de 200 ms conforme a norma
IEC 61000-4-30.

For steady-state measurements, aggregations in 200 ms
windows according to IEC 61000-4-30 shall be
considered.

2.3 As medi¢bes de temperatura devem ser realizadas com N/A
equipamento que possua uma classe de exatidao igual
ou melhor do que 1 <C.

Temperature measurements shall be carried out with
equipment having an accuracy class equal to or better
than1l C.

2.4 As medigBes de tempo realizadas por oscilografia N/A
devem ser realizadas com equipamento que possua
uma classe de exatidao igual ou melhor do que 1 ms.

Time measurements performed by oscillography shall be
performed with equipment having an accuracy class
equal to or better than 1 ms.
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Secédo
Clause

Requisito — Teste
Requirement — Test

Resultado — Observacdes
Result — Remark

Veredito
Verdict

2.5

As medicbes de tempo realizadas com cronémetro
devem ser realizadas com equipamento que possua
uma classe de exatiddo igual ou melhor do que 1 s.

Time measurements performed with a stopwatch shall
be performed with equipment having an accuracy class
equal to or better than 1 s.

N/A

2.6

A incerteza expandida das medidas de eficiéncia
energética devem ser de no maximo 0,5 pontos
percentuais.

The expanded uncertainty of energy efficiency measures
shall not exceed 0,5 percentage points.

N/A

ENSAIOS
TESTS

N/A

3.1

Inspecéo visual
Visual inspection

N/A

3.11

Antes de proceder aos ensaios, € necessario realizar a
inspecdo visual do inversor off-grid, verificando-se os
seguintes aspectos:

a) Presenca das informacdes minimas, conforme
disposto nos subitens 6.2 e 6.7 do RTQ;

b) Integridade fisica dos terminais;

¢) Integridade fisica dos fusiveis (se houver);

d) Auséncia de partes danificadas; e

e) Funcionamento da sinalizac&o visual (se houver).

Before carrying out the tests, it is necessary to carry out
a visual inspection of the off-grid inverter, checking the
following aspects:

a) The presence of minimum information as set out in
sub-items 6.2 and 6.7 of the RTQ;

b) The physical integrity of terminals;

c) The physical integrity of the fuses (if any);
d) Absence of damaged parts;

e) Operation of visual signalling (if any).

N/A

3.1.2

O inversor € considerado conforme se constatado
possuir as respectivas marcagdes obrigatérias indicadas
nos subitens 6.2 e 6.7 do RTQ.

The inverter is considered as having the respective
mandatory markings indicated in sub-items 6.2 and 6.7
of the RTQ.

N/A

3.2

Suportabilidade a curto-circuito nas portas c.a. de
conexdo das cargas

Short-circuit resistance at load connection ac ports

N/A
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a)

b)

c)

Conectar o ESE, aparelhos de ensaio e os
instrumentos de medicdo conforme a Figura 2;

Quando houver porta c.c. para conexao de gerador
fotovoltaico, configurar o simulador de gerador
fotovoltaico para fornecer uma poténcia maxima c.c.
nas portas fotovoltaicas para que o ESE possa
operar em 100% da poténcia c.a. nominal
(especificada pelo fabricante), definindo uma curva
de operacédo tensdo versus corrente fotovoltaica
com tensdo arbitraria e fator de forma de 0,72 (0,9
para corrente e 0,8 para tensdo); e

Configurar o banco de baterias com um arranjo de
baterias na configuracéo que disponibilize a maxima
corrente da entrada c.c., garantindo que o banco de
baterias esteja com carga plena. Opcionalmente,
pode ser empregado um simulador de banco de
baterias, desde que o simulador possa prover uma
corrente maxima de saida maior ou igual a corrente
de curto-circuito do banco de baterias simulado.

Test configuration:

a)

b)

c)

Conectar o ESE, aparelhos de ensaio e os
instrumentos de medicdo conforme a Figura 2;

When there is a c.c. port for photovoltaic generator
connection, configure the photovoltaic generator
simulator to provide a maximum c.c. power in the
photovoltaic ports so that the ESE can operate at
100% of the rated c.a. power (specified by the
manufacturer), defining a voltage versus
photovoltaic current operating curve with arbitrary
voltage and form factor of 0.72 (0.9 for current and
0.8 for voltage);

Configure the battery bank with a battery
arrangement in the configuration that provides the
maximum DC input current, ensuring that the battery
bank is fully charged. Optionally, a battery bank
simulator may be employed, provided that the
simulator can provide a maximum output current
greater than or equal to the short-circuit current of
the simulated battery bank.

Secédo Requisito — Teste Resultado — Observacdes | Veredito
Clause Requirement — Test Result — Remark Verdict
3.21 Configurag&o do ensaio: N/A
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Secédo Requisito — Teste Resultado — Observacdes | Veredito
Clause Requirement — Test Result — Remark Verdict
Figura 3 - Diagrama de conexdes dos instrumentos de medicdo, aparelhos e N/A

componentes para o ensaio de suportabilidade a curto-circuito na porta de conexdo
das cargas c.a.

L |
o
BANCO DE B
BATERIA CHAVE 3
- PORTA +
CONEXAO cc.
e + & oo
£ £32,
i sia*
== E X [*oo
CHAVE 1 ESE CHAVE 2
3.2.2 Procedimento de ensaio: N/A
3.2.2 Test procedure:
a) Quando houver porta c.c. para conexao de gerador N/A

fotovoltaico, fechar a chave 1 e aguardar o tempo
de estabilizacdo da tensdo c.a. ha porta onde o ESE
é formador de rede c.a.;

b) Desconectar o analisador de energia, em seguida,
fechar a chave 2 e aguardar 300 s;

c) Abrir as chaves 1 e 2, desligando o inversor;

d) Rearmar as protecBes que eventualmente foram
desarmadas durante o curto-circuito;

a) When there is a c.c. port for connection of
photovoltaic generator, close key 1 and wait for the
stabilization time of the c.a. voltage at the port
where the ESE is a c.a. network formator;

b) Disconnect the power analyzer, then close key 2
and wait 300 s;

c) Open keys 1 and 2 by turning off the inverter;

d) re-equip the shields which have been eventually
disarmed during the short circuit;

TRF No. Ordinance No. 140 V1.0



Page 78 of 164

Report No.: 6172453.53

PORTARIA N° 140, DE 21 DE MARCO DE 2022
Secédo Requisito — Teste Resultado — Observacdes | Veredito
Clause Requirement — Test Result — Remark Verdict
f) Fechar a chave 3 e aguardar o tempo de N/A
estabilizacdo da tensédo c.a. na porta onde o ESE é
formador de rede c.a.;
g) Fechar a chave 2 e aguardar 300 s;
h) Abrir as chaves 2 e 3, desligando o inversor;
i) Rearmar as protecdes que eventualmente foram
desarmadas durante o curto-circuito;
j) Caso o ESE possua outras portas c.c, repetir o
procedimento que é aplicavel as outras portas; e
k) Reconectar o analisador de energia e religar o ESE
em diferentes possiveis configuracdes de uso e
medir e registrar as tensdes e correntes nas portas
C.C. e nas portas c.a.
f) Close key 3 and wait for the AC voltage stabilization
time at the port where the ESE is the AC network
formator;
g) Close key 2 and wait 300 s;
h) Open keys 2 and 3 by turning off the inverter;
i) re-equip the shields which have been eventually
disarmed during the short circuit;
i) If ESE has other c.c ports, repeat the procedure that
applies to the other ports;
k) Reconnect the power analyzer and reconnect the
ESE in different possible usage configurations and
measure and record voltages and currents in the DC
ports and AC ports.
3.2.3 O inversor off-grid é considerado conforme se atender N/A
ao requisito do subitem 5.5.2 do RTQ.
The off-grid inverter is considered as meeting the
requirement of sub-item 5.5.2 of the RTQ.
3.3 Suportabilidade a inversdo de polaridade nas portas c.c. N/A
de conexdo das baterias
Resistance to polarity inversion in the DC connection
ports of batteries
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a)

b)

c)

Secédo Requisito — Teste Resultado — Observacdes | Veredito
Clause Requirement — Test Result — Remark Verdict
3.3.1 Configuragéo do ensaio: N/A

Conectar o ESE, os aparelhos de ensaio e o0s
instrumentos de medicdo conforme a Figura 4;

Quando houver porta c.c. para conexao de gerador
fotovoltaico, configurar o simulador de gerador

fotovoltaico para fornecer uma poténcia maxima c.c.

nas portas fotovoltaicas para que o ESE possa
operar em 100% da poténcia c.a. nominal
(especificada pelo fabricante), definindo uma curva
de operacédo tensdo versus corrente fotovoltaica
com tensdo arbitraria e fator de forma de 0,72 (0,9
para corrente e 0,8 para tensdo); e

Configurar o banco de baterias com um arranjo de
baterias com a configuragéo que disponibilize a
maxima corrente de entrada c.c. do banco de
baterias, garantindo que o banco de baterias esteja
com carga plena. Opcionalmente, pode ser
empregado um simulador de banco de baterias,
desde que o simulador possa prover uma corrente
maxima de saida maior ou igual a curto-circuito do
banco de baterias simulado.

Test configuration:

a)

b)

c)

Connect the ESS, test equipment and measuring
instruments as shown in Figure 4;

When there is a c.c. port for photovoltaic generator
connection, configure the photovoltaic generator
simulator to provide a maximum c.c. power in the
photovoltaic ports so that the ESE can operate at
100% of the rated c.a. power (specified by the
manufacturer), defining a voltage versus
photovoltaic current operating curve with arbitrary
voltage and form factor of 0.72 (0.9 for current and
0.8 for voltage);

Configure the battery bank with a battery
arrangement with the configuration that provides the
maximum input current c.c. of the battery bank,
ensuring that the battery bank is fully charged.
Optionally, a battery bank simulator may be
employed, provided that the simulator can provide a
maximum output current greater than or equal to the
short circuit of the simulated battery bank.
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Secédo Requisito — Teste Resultado — Observacdes | Veredito
Clause Requirement — Test Result — Remark Verdict

Figura 4 - Diagrama de conexdes dos instrumentos de medi¢do, aparelhos e N/A
componentes para o ensaio de protegdo contra inversdo de polaridade nas portas c.c.

-

BANCO DE E;;; ;
BATERIA CHAVE3

SIMULADOR DE
L cersoorrv | CHAVE 1

ANALISADOR
DE ENERGIA

3.3.2 Procedimento de ensaio: N/A

a) Quando houver porta c.c. para conexao de gerador
fotovoltaico, fechar a chave 1 e aguardar o tempo
de estabilizacdo da tensao c.a. na porta onde é
formador de rede c.a.;

b) Fechar a chave 3 e aguardar 10 s;

¢) Fechar a chave 2 e aguardar 10 s;

d) Nas diferentes possiveis configuracdes de uso do
ESE medir e registrar as tensdes e correntes nas
portas c.c. e nas portas c.a.;

e) Abrir as chaves 1, 2 e 3, desligando o inversor;

f) Desconectar o analisador de energia;

g) Fechar as chaves 4 e 5 e aguardar 300 s;

h) Abrir as chaves 4 e 5;

i) Rearmar as protecdes que eventualmente foram
desarmadas durante a inversdo de polaridade;

i) Conectar o analisador de energia; e

k) Repetir as alineas "a" até "e".

Test procedure:

a) When there is a c.c. port for connection of
photovoltaic generator, close key 1 and wait for the
stabilization time of the ac voltage at the port where
it is a c.a. network formator;

b) Close key 3 and wait 10 s;

c) Close key 2 and wait 10 s;

d) In the different possible configurations of use of the
ESE measure and record the voltages and currents
in the c.c. ports and c.a.;\

e) Open keys 1, 2 and 3 by turning off the inverter;

f) Disconnect the energy analyser;

g) Close keys 4 and 5 and wait 300 s;

h) Open keys 4 and 5;

i) Rearm the shields that were eventually disarmed
during polarity reversal;

j) connect the energy analyser;

k) repeat points (a) to (e).

3.3.3 O inversor off-grid é considerado conforme se atender N/A
ao requisito do subitem 5.5.3 do RTQ.

The off-grid inverter is considered as meeting the
requirement of sub-item 5.5.3 of the RTQ.
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Secédo Requisito — Teste Resultado — Observacdes | Veredito
Clause Requirement — Test Result — Remark Verdict
3.4 Qualidade de energia nas portas c.a. de conexdo das N/A
cargas.
Power quality in AC ports for connecting loads.
Figura 5 - Diagrama de conexdes dos instrumentos de medi¢do, aparelhos e
componentes para os ensaios de qualidade de energia nas portas de formagdo de rede
c.a.
_1;-_ +
?
BANCO DE |
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O inversor off-grid é considerado conforme se, em todos
0s ensaios, forem atendidos os requisitos 5.5.4, 5.5.5,
5.5.6 € 5.5.7 do RTQ.
The off-grid inverter shall be considered as compliant if,
in all tests, RTQ requirements 5.5.4, 5.5.5, 5.5.6 and
5.5.7 are met.
3.5 Suportabilidade a sobrecargas nas portas de formagéo N/A
de rede c.a.
Overload tolerance at network formation ports c.a.
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a)

b)

c)

d)

e)

Conectar o ESE, os aparelhos de ensaio e os
instrumentos de medicdo conforme a Figura 5;
Quando houver porta c.c. para conexao de gerador
fotovoltaico, configurar o simulador de gerador

fotovoltaico para fornecer uma poténcia maxima c.c.

nas portas fotovoltaicas para que o ESE possa
operar em 120% da poténcia c.a. nhominal
(especificada pelo fabricante), definindo uma curva
de operacédo tensdo versus corrente fotovoltaica
com tensdo arbitraria e fator de forma de 0,72 (0,9
para corrente e 0,8 para tenséo);

Configurar o banco de baterias ou simulador de
baterias com um arranjo com a configuracdo que
disponibilize a tensdo maxima do banco;
Configurar a carga resistiva para 110% da poténcia
c.a. hominal; e

Configurar as cargas para simulacdo do motor
elétrico de inducao conforme especificado no item
1.4,

Configuracéo do ensaio:

a)

b)

c)

d)

e)

Connect the ESS, test equipment and measuring
instruments as shown in Figure 5;

When there is a c.c. port for photovoltaic generator
connection, configure the photovoltaic generator
simulator to provide a maximum c.c. power in the
photovoltaic ports so that the ESE can operate at
120% of the rated c.a. power (specified by the
manufacturer), defining a voltage versus
photovoltaic current operating curve with arbitrary
voltage and form factor of 0.72 (0.9 for current and
0.8 for voltage);

configure the battery bank or battery simulator with
an arrangement with the configuration providing the
maximum voltage of the seat;

set the resistive load to 110 per cent of rated AC
power; and

Configure the loads for simulation of the induction
electric motor as specified in item 1.4.

Secédo Requisito — Teste Resultado — Observacdes | Veredito
Clause Requirement — Test Result — Remark Verdict
3.5.1 Configuragéo do ensaio: N/A
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a)

b)
c)

d)
e)

k)

Quando houver porta c.c. para conexao de gerador
fotovoltaico, fechar a chave 1 e aguardar o tempo
de estabilizacdo da tensao c.a. na porta onde é
formador de rede c.a.;

Fechar a chave 3 e aguardar 30 s;

Conectar a carga resistiva no local indicado para
cargas c.a. da Figura 5;

Fechar a chave 2;

Medir e registrar continuamente por 10 s, na porta
onde o ESE é formador de rede c.a., atensao e a
corrente eficaz e a frequéncia c.a.;

Abrir a chave 2;

Aguardar, no minimo, 120 s;

Conectar a carga para simulacdo do motor elétrico
de inducéo no local indicado para cargas c.a. da
Figura 5;

Fechar a chave 2;

Fechar o relé de estado sélido RESA por 5 s, medir
e registrar continuamente, na porta onde o ESE é
formador de rede c.a., a tenséo e a corrente eficaz e
a frequénciac.a.; e

Abrir o relé de estado sélido RESA e fechar o relé
de estado sélido RESB por 30 s, enquanto mede e
registra continuamente, na porta onde o ESE é
formador de rede c.a., a tenséo e a corrente eficaz e
a frequéncia c.a.

Test procedure:

a)

b)
<)

d)
e)

k)

When there is a c.c. port for connection of
photovoltaic generator, close the switch 1 and wait
for the stabilization time of the ac voltage at the port
where it is a c.a. network formator;

Close key 3 and wait 30 s;

Connect the resistive load at the location indicated
for c.a. loads in Figure 5;

Close key 2;

Measure and record continuously for 10 s, at the
port where the ESE is AC network forming, the
effective voltage and current and the AC frequency;
Open key 2;

Wait at least 120 s;

Connect the load for simulation of the induction
electric motor at the location indicated for c.a. loads
in Figure 5;

Close key 2;

Close the RESA solid state relay for 5 s, measure
and record continuously, at the port where the ESE
is AC network forming, the effective voltage and
current and AC frequency;

Open the RESA solid-state relay and close the
RESB solid-state relay for 30 s, while continuously
measuring and recording, at the port where the ESE
is AC network forming, the effective voltage and
current and AC frequency.

Secédo Requisito — Teste Resultado — Observacdes | Veredito
Clause Requirement — Test Result — Remark Verdict
3.5.2 Procedimento de ensaio: N/A
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Secédo
Clause

Requisito — Teste
Requirement — Test

Resultado — Observacdes
Result — Remark

Veredito
Verdict

3.5.3

Alternativamente ao simulador de motor de inducéo,
pode ser adotado o seguinte procedimento:

Identificar um motor de indugcdo com uma poténcia de
1/3 da poténcia c.a. nominal do inversor off-grid,
compativel em tenséo de saida com o inversor off-grid;

Conectar o motor ao inversor off-grid e verificar se este
consegue arrancar o motor sem problemas.

As an alternative to induction motor simulator, the
following procedure can be adopted:

Identify an induction motor with a power of 1/3 of the
rated AC power of the off-grid inverter, compatible at
output voltage with the off-grid inverter;

Connect the motor to the off-grid inverter and check if it
can start the motor smoothly.

N/A

3.54

O inversor off-grid é considerado conforme se, em todas
as medicdes, a tensao eficaz se mantiver com uma
tolerancia de -8% a +5% com relacdo a tensdo nominal
indicada pelo fabricante, excetuando-se na avaliacao as
amostras em que a corrente de saida € igual ou superior
a corrente maxima de saida as cargas.

The off-grid inverter shall be deemed to conform if, in all
measurements, the effective voltage is maintained within
a tolerance of -8% to +5% of the nominal voltage
specified by the manufacturer, except for samples where
the output current is equal to or greater than the
maximum output current at loads.

N/A

3541

O inversor off-grid é considerado conforme se atender
aos requisitos estabelecidos no subitem 5.5.9 do RTQ.

The off-grid inverter is considered to meet the
requirements set out in sub-item 5.5.9 of the RTQ.

N/A

3.6.

Autoconsumo
Self-consumption

N/A

3.6.1

Configuragéo do ensaio:
Test configuration:

N/A
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Secédo
Clause

Requisito — Teste
Requirement — Test

Resultado — Observacdes | Veredito
Result — Remark Verdict

a) Conectar o ESE, os aparelhos de ensaio e os
instrumentos de medicdo conforme a Figura 6; e

b) Configurar o banco de baterias para possibilitar os
ensaios na tensdo minima, nominal e maxima do
banco de baterias definido no manual do produto.
Manter sempre nula a resisténcia equivalente
interna (no caso de simulador do banco de
baterias).

a) Connect the ESS, test equipment and measuring
instruments as shown in Figure 6; and

b) Configure the battery bank to allow testing at the
minimum, rated and maximum voltage of the battery
bank defined in the product manual. Always keep
the internal equivalent resistance null (in the case of
battery bank simulator).

Figura 6 - Diagrama de conexdes dos instrumentos de

medicdo, aparelhos e componentes para 0 ensaio

autoconsumo

Figure 6 - Diagram of connections of measuring

instruments, apparatus and components for self-

consumption testing
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N/A

3.6.2

Procedimento de ensaio:
Test procedure:

N/A

a) Configurar a tensdo do banco de bateria com tensao
minima, especificada no catalogo do ESE, para o
banco de baterias;

b) Fechar a chave 3 e aguardar 30 s;

c) Medir a corrente c.c. junto a porta de conex&o c.c.
por, pelo menos, 10 s;

d) Abrir a chave 3;

e) Repetir os procedimentos das alineas "a" até "d"
para a tensdo nominal e a tensdo méaxima,
especificada no catalogo do ESE, para o banco de
baterias.

a) Configure the battery bank voltage with minimum
voltage, specified in the ESE catalogue, for the
battery bank;

b) Close key 3 and wait 30 s;

¢) Measure the DC current next to the DC connection
port for at least 10 s;

d) Open key 3;

e) Repeat the procedures in points (a) to (d) for the
rated voltage and the maximum voltage specified in
the ESS catalogue for the battery bank.

N/A
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Secédo
Clause

Requisito — Teste
Requirement — Test

Resultado — Observacdes
Result — Remark

Veredito
Verdict

3.6.3

O inversor off-grid é considerado conforme se, em todas
as medicdes, a corrente de autoconsumo atender aos
requisitos estabelecidos no subitem 5.5.10 do RTQ.

The off-grid inverter shall be considered as if, in all
measurements, the self-consumption current meets the
requirements set out in sub-item 5.5.10 of the RTQ.

N/A

3.7

Eficiéncia de converséo - baterias para cargas c.a.
Conversion efficiency - batteries for ac charges

N/A

3.7.1

Configuragdo do ensaio:
Test configuration:

N/A

a) Conectar o ESE, os aparelhos de ensaio e os
instrumentos de medicdo conforme a Figura 5;

a) Connect the ESS, test equipment and measuring
instruments as shown in Figure 5;

N/A

b) Configurar o banco de baterias para a tenséo
nominal do banco, definido no catalogo do ESE,
assim como para sua resisténcia equivalente interna
ser sempre nula (no caso de simulador de baterias);

¢) Configurar a carga resistiva para 10%, 20%, 30%,
40%, 50%, 60%, 80% e 100% da poténcia nominal.

b) Configure the battery bank for the nominal voltage of
the bank, defined in the ESE catalogue, as well as
for its internal equivalent resistance to always be
zero (in the case of a battery simulator);

c) Set the resistive load to 10%, 20%, 30%, 40%, 50%,
60%, 80% and 100% of the rated power.

N/A

3.7.2

Procedimento de ensaio:
Test procedure:

N/A
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Resultado — Observacdes
Result — Remark

Veredito
Verdict

a) Configurar a carga resistiva para 10% da poténcia
c.a. nominal do ESE;

b) Fechar a chave 2 e a chave 3;

c) Aguardar 300 s;

d) Medir e registrar a poténcia c.c. junto a porta de
conexdo c.c. (ou tensdo e corrente), e a poténcia
c.a. (ou tensdo, corrente e fator de poténcia), junto a
porta de formacao de rede c.a., por, no minimo, 10
S,

e) Abrir a chave 2; e

f) Repetir os procedimentos das alineas "a" até "e"
para 20%, 30%, 40%, 50%, 60%, 80% e 100% da
poténcia c.a. nominal do ESE.

a) Set the resistive load to 10 per cent of the rated
power ac of the ESA,

b) Close key 2 and key 3;

c) Wait 300 s;

d) Measure and record the DC power at the DC
connection port (or voltage and current), and the AC
power (or voltage, current and power factor) at the
AC network formation port for at least 10 s;

e) open key 2; and

f) repeat the procedures set out in points (a) to (e) for
20%, 30%, 40%, 50%, 60%, 80% and 100% of the
rated AC power of the ESA.

N/A

3.7.3

O inversor off-grid é considerado conforme se, em todas
as medicdes, a eficiéncia atender ao requisito do
subitem 5.5.11 do RTQ, com tolerancia de -1,00 ponto
percentual.

The off-grid inverter is considered as if, in all
measurements, the efficiency meets the requirement of
sub-item 5.5.11 of the RTQ, with a tolerance of -1.00
percentage point.

N/A

BATERIA

ANEXO ESPECIFICO F - INVERSORES ON-GRID COM

ANEXO SPECIFIC F - ON-GRID BATTERY INVESTORS

N/A

3.

ENSAIOS
TESTS

N/A

3.1

Definicdo dos ensaios a serem realizados
Definition of the tests to be carried out

N/A

3.11

Os ensaios devem seguir os procedimentos
especificados nas normas ABNT NBR 16150, ABNT
NBR IEC 62116, IEC 62891, no Anexo B do Anexo
Especifico D, no Anexo B do Anexo Especifico E e no
Anexo B deste Anexo Especifico F.

The tests shall follow the procedures specified in ABNT
NBR 16150, ABNT NBR IEC 62116, IEC 62891, Annex
B to Specific Annex D, Annex B to Specific Annex E and
Annex B to this Specific Annex F.

N/A
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3.1.11

Os ensaios de emisséo de perturbacéo de
radiofrequéncias devem seguir os procedimentos
especificados nas normas CISPR 11, IEC 61000-6-3,
IEC 61000-6-4, IEC 62920 ou ABNT NBR IEC/CISPR
11.

Radio frequency disturbance emission tests shall follow
the procedures specified in CISPR 11, IEC 61000-6-3,
IEC 61000-6-4, IEC 62920 or ABNT NBR IEC/CISPR
11.

N/A

3.1.2

A definicdo de ensaios deve considerar o modelo de
inversor on-grid com bateria, conforme definicao
apresentada no subitem 2.2 deste Anexo Especifico F.

The test definition shall consider the battery-operated
on-grid inverter model as defined in sub-item 2.2 of this
Specific Annex F.

N/A

3.1.3

A conformidade dos inversores on-grid com bateria
guanto aos requisitos do RTQ deve ser demonstrada
pelos ensaios enumerados na Tabela 1.

Compliance of battery-operated on-grid inverters with
RTQ requirements shall be demonstrated by the tests
listed in Table 1.

N/A

3.14

Para todos os ensaios, 0s componentes externos de
utilizac&o obrigatéria com o inversor on-grid com
bateria, especificados pelo fabricante, devem ser
montados de acordo com o esquema apresentado no
manual do produto disponibilizado pelo fabricante.

For all tests, external components for mandatory use
with the battery-operated on-grid inverter, specified by
the manufacturer, shall be assembled in accordance
with the scheme given in the product manual provided
by the manufacturer.

N/A

3.15

Os resultados dos ensaios sao validos apenas para a
configuracdo de componentes do sistema, e para o
conjunto, formado pelo inversor e demais componentes,
empregados nos ensaios.

The test results are valid only for the configuration of
system components, and for the set, formed by the
inverter and other components, used in the tests.

N/A

3.1.6

Caso o inversor on-grid com bateria apresente portas
adicionais para conectar outras fontes de energia, que
néo seja a fotovoltaica, ou para conectar outros
sistemas de armazenamento de energia, que ndo sejam
baterias, elas devem estar desconectadas durante a
realizac@o dos ensaios.

If the battery-powered on-grid inverter has additional
ports to connect other energy sources, other than
photovoltaic, or to connect other energy storage
systems, other than batteries, they shall be
disconnected during testing.

N/A
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3.1.7

No Ensaio 32 deve ser considerada a classe do produto
(A, industrial ou B, residencial) conforme o ambiente de
instalacdo declarado pelo fabricante.

In Test 32 the product class (A, industrial or B,
residential) shall be considered according to the
installation environment declared by the manufacturer.

N/A

3.1.8

No Ensaio 32 ndo se aplica a condicdo de temperatura
ambiente, devendo ser seguidas as caracteristicas de
ambiente de ensaio, equipamento e procedimentos
especificadas na norma CISPR 11, IEC 61000-6-3, IEC
61000-6-4, IEC 62920 ou ABNT NBR IEC/CISPR 11.

In Test 32 the ambient temperature condition does not
apply and the characteristics of the test environment,
equipment and procedures specified in CISPR 11, IEC
61000-6-3, IEC 61000-6-4, IEC 62920 or ABNT NBR
IEC/CISPR 11 shall be followed.

N/A

N/A

3.2

Definicdo da amostragem
Definition of sampling

N/A

3.2.1

Para a realizacao de todos os ensaios elencados na
Tabela 1 deve ser disponibilizada, pelo menos, 1
unidade de inversor on-grid com bateria do modelo.

For all tests listed in Table 1, at least 1 unit of on-grid
inverter with battery of the model must be available.

N/A
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3.2.2

Para inversores que ndo possibilitem a inspec¢éo visual
do(s) elemento(s) de desconexdo mecéanica do lado
c.a., devido ao circuito eletrdnico estar encapsulado
com resina isolante, deve ser providenciado junto ao
fornecedor uma amostra adicional sem encapsulamento
(poting) que permita que a verificacdo visual seja
comprovada.

For inverters that do not allow visual inspection of the
mechanical disconnection element(s) on the AC side
due to the electronic circuit being encapsulated with
insulating resin, an additional sample without
encapsulation (poting) shall be provided with the
supplier to allow visual verification to be proven.

N/A

3.2.3

Deve ser providenciado junto ao fornecedor uma
indicacdo da localizacao fisica do(s) elemento(s) de
desconexdo mecéanica do lado c.a. na placa de circuito
impresso do inversor.

An indication of the physical location of the AC
mechanical disconnect element(s) on the inverter's
printed circuit board shall be provided with the supplier.

N/A

3.24

Deve ser providenciado junto ao fornecedor, todos os
dispositivos necessarios para a configuracdo adequada
do ensaio, incluindo-se o manual de operacdo em
portugués, com detalhes sobre a especificacdo dos
componentes externos complementares que sdo
necessarios para o adequado funcionamento do sistema
e para a sua instalagéao.

All devices necessary for the proper configuration of the
test, including the operating manual in Portuguese, shall
be provided with the supplier, with details on the
specification of the complementary external components
that are necessary for the proper operation of the
system and its installation.

N/A

3.25

Quando o fabricante especificar no manual do produto a
necessidade de empregar componentes externos para o
adequado funcionamento do inversor ongrid com
bateria, o fornecedor deve disponibilizar, além do
inversor, todos os componentes criticos necessarios
para a operacdo do equipamento.

Where the manufacturer specifies in the product manual
the need to employ external components for the proper
operation of the battery-powered ongrid inverter, the
supplier shall make available, in addition to the inverter,
all critical components necessary for the operation of the
equipment.

N/A

TRF No. Ordinance No. 140 V1.0



Page 91 of 164

Report No.: 6172453.53

PORTARIA N° 140, DE 21 DE MARCO DE 2022

Secédo
Clause

Requisito — Teste
Requirement — Test

Resultado — Observacdes
Result — Remark

Veredito
Verdict

3.2.6

Quando a prote¢ao contra curto-circuito ndo estiver
incorporada ao inversor on-grid com bateria, 0s
componentes externos necessarios sao considerados
componentes criticos e devem ser enviados juntamente
com a amostra.

When short circuit protection is not incorporated into the
battery-powered on-grid inverter, the required external
components are considered critical components and
should be shipped along with the sample.

N/A

3.3

Critérios de aceitagdo
Acceptance criteria

N/A

331

Os critérios de aceitacdo da amostra ensaiada devem
seguir as especificagcdes das normas ABNT NBR 16150,
ABNT NBR IEC 62116, dos Anexos B dos Anexos
Especificos D, E e F.

The acceptance criteria for the tested sample shall
follow the specifications of ABNT NBR 16150, ABNT
NBR IEC 62116, of Annexes B to Specific Annexes D, E
and F.

N/A

3.3.2

Para os ensaios de emisséo de perturbacbes de
radiofrequéncias os critérios de aceitacdo da amostra
ensaiada devem seguir as especificacdes das normas
CISPR 11, IEC 61000-6-3, IEC 61000-6-4, IEC 62920
ou ABNT NBR IEC/CISPR 11.

For radio frequency disturbance emission tests the
acceptance criteria of the tested sample shall follow the
specifications of CISPR 11, IEC 61000-6-3, IEC 61000-
6-4, IEC 62920 or ABNT NBR IEC/CISPR 11.

N/A

3.3.3

A amostra é considerada conforme se, nos respectivos
ensaios, atender a todos os requisitos dispostos nos
subitens 5.6 e 5.7 do RTQ.

The sample is considered to conform if, in the respective
tests, it meets all the requirements of sub-items 5.6 and
5.7 of the RTQ.

N/A

ANEXO

ANNEX

MODELO DE PLANILHA DE ESPECIFICACOES
TECNICAS (PET) DE INVERSORES ON-GRID COM
BATERIA

MODEL OF TECHNICAL SPECIFICATIONS (PET)
PLAN FOR ON-GRID BATTERY INVESTORS

N/A
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no ensaio de flutuacdo de tensao (cintilacdo) estédo
definidos na norma IEC 61000-3-3, para correntes
menores ou iguais a 16 A, e pela norma IEC 61000-3-
11, para correntes superiores 16 A, projetados na
frequéncia de 60 Hz.

The requirements for the test impedance employed in
the voltage fluctuation test (flicker) are defined in IEC
61000-3-3 for currents less than or equal to 16 A and
IEC 61000-3-11 for currents higher than 16 A projected
at the frequency of 60 Hz.

Secédo Requisito — Teste Resultado — Observacdes | Veredito
Clause Requirement — Test Result — Remark Verdict
N/A
ANEXO | METODOLOGIA DE ENSAIO DE INVERSORES ON- N/A
B GRID COM BATERIA
ANNEX | TEST METHODOLOGY FOR ON-GRID BATTERY
B INVESTORS
1. APARELHOS E COMPONENTES N/A
EQUIPMENT AND COMPONENTS
1.1 Os requisitos para o simulador de rede c.a. e simulador N/A
de gerador fotovoltaico empregados nos ensaios estdo
definidos na norma ABNT NBR 16150.
The requirements for the AC network simulator and
photovoltaic generator simulator used in the tests are
defined in the ABNT NBR 16150 standard.
1.2 Os requisitos para a carga RLC empregada no ensaio N/A
de perda de rede c.a. (ou anti-ilhamento) estéo definidos
na norma ABNT NBR IEC 62116, projetados na
frequéncia de 60 Hz.
The requirements for the RLC load employed in the AC
network loss test (or anti-islanding) are defined in ABNT
NBR IEC 62116, designed at the frequency of 60 Hz.
1.3 Os requisitos para a impedancia de ensaio empregada N/A
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1.4

Os requisitos para o transformador de isolagéo,
empregado no ensaio de inje¢do de corrente continua,
S80 0s seguintes:

a) Possuir isolacdo galvanica entre o primario e o
secundario; e

b) Atender no lado do ESE aos requisitos
especificados na norma ABNT NBR 16150 para o
simulador de rede c.a.

The requirements for the insulation transformer
employed in the DC injection test are as follows:

a) Have galvanic insulation between primary and
secondary;

b) Meet on the ESE side the requirements specified in
ABNT NBR 16150 for network simulator c.a.

N/A

15

O banco de baterias ou simulador de banco de baterias
empregado nos ensaios dos inversores on-grid com
bateria devem atender aos mesmos requisitos do
subitem 1.2 do Anexo B do Anexo Especifico E.

The battery bank or battery bank simulator used in the
tests of battery-operated on-grid inverters shall meet the
same requirements as sub-item 1.2 of Annex B to
Specific Annex E.

N/A

1.6

Os requisitos para o circuito de ensaio empregado nos
ensaios de deteccao e interrupcdo diante a falhas de
isolamento nas portas fotovoltaicas e detec¢éo e
interrupcdo de corrente residual excessiva, estdo
descritos na norma IEC 62109-2.

The requirements for the test circuit used in the
detection and interruption tests for insulation failures in
photovoltaic doors and detection and interruption of
excessive residual current are described in IEC 62109-2.

N/A

EXATIDAO E INCERTEZA DE MEDICOES

ACCURACY AND UNCERTAINTY OF
MEASUREMENTS

N/A

21

Os requisitos para as medi¢bes de tenséo, frequéncia,
corrente, poténcia ativa, poténcia reativa, poténcia
aparente, contetdo harménico da corrente, distor¢éo
harménica de corrente, fator de poténcia, angulo de fase
e forma de onda estdo definidos na norma ABNT NBR
16150.

The requirements for voltage, frequency, current, active
power, reactive power, apparent power, harmonic
current content, harmonic current distortion, power
factor, phase angle and waveform measurements are
defined in ABNT NBR 16150.

N/A

TRF No. Ordinance No. 140 V1.0



Page 94 of 164 Report No.: 6172453.53
PORTARIA N° 140, DE 21 DE MARCO DE 2022

Secédo Requisito — Teste Resultado — Observacdes | Veredito
Clause Requirement — Test Result — Remark Verdict
2.2 Para as medi¢cdes em regime permanente, considera-se N/A

as agregacdes em janelas de 200ms conforme a norma
IEC 61000-4-30.

For measurements in steady state, aggregations in
200ms windows according to IEC 61000-4-30 are
considered.

2.3 As medicBes de temperatura devem ser realizadas com N/A
equipamento que possua uma classe de exatiddo menor
que 1°C.

Temperature measurements shall be performed with
equipment having an accuracy class of less than 1°C.

2.4 As medicbes de tempo realizadas por oscilografia N/A
devem ser realizadas com equipamento que possua
uma classe de exatiddo menor que 1 ms.

Time measurements performed by oscillography shall be
performed with equipment having an accuracy class of
less than 1 ms.

2.5 As medi¢Bes de tempo realizadas com cronémetro N/A
devem ser realizadas com equipamento que possua
uma classe de exatiddo menor que 1 s.

Time measurements performed with a stopwatch should
be performed with equipment that has an accuracy class
of less than 1 s.

2.6 A incerteza expandida das medidas de eficiéncia N/A
energética devem ser de no maximo 0,5 pontos
percentuais.

The expanded uncertainty of energy efficiency measures
shall not exceed 0,5 percentage points.

3. CONFIGURACAO DO SFCR PARA OS ENSAIOS N/A
CONFIGURATION OF THE SFCR FOR THE TESTS
3.1 Para a realizacdo dos ensaios poderdo ser empregadas N/A

duas configuraces distintas de SFCR com bateria,
apresentadas nas Figuras 1 (para inversores com 4
portas) e Figura 2 (para inversores com 3 portas).

To perform the tests, two distinct configurations of SFCR
with battery can be used, presented in Figures 1 (for
inverters with 4 ports) and Figure 2 (for inverters with 3
ports).

3.2 Caso o inversor on-grid com bateria possua a N/A
configuracdo apresentada na Figura 2, o médulo de
desconexdo de rede deve incluir, obrigatoriamente, uma
chave de desconexao de rede.

If the battery-powered on-grid inverter has the
configuration shown in Figure 2, the network disconnect
module must include a network disconnect switch.

4, ENSAIOS N/A
TESTS
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Clause Requirement — Test Result — Remark Verdict
4.1 Ensaios em modo de operacgédo conectado a rede N/A

Tests in network-connected operation mode

41.1 Disposi¢des gerais N/A
General provisions

4111 Os inversores on-grid com bateria em operagéo N/A
conectada a rede devem ser submetidos aos ensaios
definidos no Anexo Especifico D - Inversores on-grid.

On-grid inverters with battery in operation connected to
the grid shall be subjected to the tests defined in
Specific Annex D - On-grid inverters.

41.1.2 Nos ensaios dos inversores on-grid com bateria em N/A
operacao conectada a rede, realizados segundo a
norma ABNT NBR 16150, deve-se considerar as
especificacdes apresentadas nas Figuras 3 e 4, em
substituicdo a Figura 2 da norma supracitada.

In the tests of on-grid inverters with battery in operation
connected to the grid, performed according to ABNT
NBR 16150 standard, the specifications presented in
Figures 3 and 4 should be considered, replacing Figure
2 of the above standard.

Figura 3 - Diagrama de ligagdes para os ensaios de inversores on-grid com N/A
bateria de 4 portas em operagdo conectada a rede

+ v -

54|\‘\»

N/A
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4113

Durante todos os ensaios especificados na norma ABNT
NBR 16150, as Chaves 3 e 4 devem permanecer
abertas.

During all tests specified in ABNT NBR 16150, Keys 3
and 4 shall remain open

N/A

4114

O médulo de desconexdo de rede indicado na Figura 4
deve incluir, obrigatoriamente, uma chave de
desconexdo de rede.

The network disconnect module indicated in Figure 4
must include a network disconnect key.

N/A

4115

Nos ensaios dos inversores on-grid com bateria em
operacao conectada a rede, realizados segundo a
norma ABNT NBR IEC 62116, deve-se considerar as
especificacdes apresentadas nas Figuras 5 e 6, em
substituicdo a Figura 1 da norma supracitada.

In the tests of on-grid inverters with battery in operation
connected to the grid, performed according to ABNT
NBR IEC 62116 standard, the specifications presented
in Figures 5 and 6 should be considered, replacing
Figure 1 of the above standard.

N/A

Figura S - Circuito de ensaio para detecgdo de ilhamento de inversor on-grid
com bateria de 4 portas

I

R

N/A

Figura 6 - circuito de ensaio para detecgdo de ilhamento de inversor on-grid
com bateria de 3 portas

N/A

41.1.6

Durante todos os ensaios especificados na norma ABNT
NBR IEC 62116, as Chaves 3 e 4 devem permanecer
abertas.

During all tests specified in ABNT NBR IEC 62116, Keys
3 and 4 shall remain open.

N/A
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41.1.7 O modulo de desconexéo de rede indicado na Figura 6 N/A
deve incluir, obrigatoriamente, uma chave de
desconexdo de rede.
The network disconnect module indicated in Figure 6
must include a network disconnect key.
4.2 Ensaios em modo de operacéo ilhado N/A
Tests in islet mode
42.1 Disposi¢des gerais N/A
General provisions
4211 Os inversores on-grid com bateria em operacgéo ilhada N/A
da rede devem ser submetidos aos ensaios definidos no
Anexo Especifico E - Inversores offgrid. Deve-se
considerar as especificacdes apresentadas nas Figuras
7 e 8, com a chave 2 em aberto.
Battery-operated on-grid inverters operating on the grid
shall be subjected to the tests defined in Specific Annex
E - Offgrid inverters. The specifications presented in
Figures 7 and 8 should be considered, with key 2 open.
Seruria 1l jg::):artzs-e?ri]a%r:er?scgs illiﬁggéaes para os ensaios de inversores on-grid com N/A
==t %‘/H%m
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421.2 O modulo de desconexéo de rede indicado na Figura 8 N/A
deve incluir, obrigatoriamente, uma chave de
desconexdo de rede.
The network disconnect module indicated in Figure 8
must include a network disconnect key.
4.3 Ensaios de seguranca N/A
Safety tests
431 Ensaios de transferéncia entre modos de operacéo N/A
Transfer tests between operating modes
4311 Transferéncia do modo autbnomo para o modo N/A
conectado a rede
Transfer from standalone mode to network-connected
mode
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4.3.1.1. | Procedimento de ensaio: N/A

1

a) Montar o sistema de acordo com a Figura 7 ou 8,
mantendo a Chave 2 inicialmente aberta, enquanto
as Chaves 1 e 3 permanecem fechadas;

b) Configurar o simulador de gerador fotovoltaico para
fornecer uma poténcia méxima c.c. nas portas
fotovoltaicas para que o ESE possa operar em
100% da poténcia c.a. nominal (especificada pelo
fabricante), definindo uma curva de operacéo
tensdo versus corrente fotovoltaica com tenséo
arbitraria e fator de forma de 0,72 (0,9 para corrente
e 0,8 para tenséo);

¢) Configurar uma carga consumidora c.a. resistiva
com poténcia ativa igual a 50% da poténcia ativa
c.a. nominal;

d) Conectar a carga consumidora c.a. por meio da
Chave 4, de acordo com a Figura 7 ou 8;

e) Monitorar continuamente as tensdes e as correntes
fornecidas a carga por meio de um osciloscépio;

f)  Ligar o inversor em modo autbnomo e aguardar o
periodo minimo de 5 min apés o inicio de
fornecimento de tensdo para a carga consumidora
c.a. resistiva;

g) Fechar a Chave 2, indicada na Figura 7 ou 8, com
um simulador de rede c.a. em funcionamento;

h) Armazenar os sinais medidos no osciloscépio
desde, no minimo, 1 minuto antes da comutacéo da
Chave 2, e até 1 minuto ap0és reiniciar a injecao de
poténcia na rede elétrica.

Test procedure:

a) Assemble the system according to Figure 7 or 8,
keeping Key 2 initially open, while Keys 1 and 3
remain closed;

b) Configure the photovoltaic generator simulator to
provide a maximum c.c. power in the photovoltaic
ports so that the ESE can operate at 100% of the
rated c.a. power (specified by the manufacturer),
defining an operation curve voltage versus
photovoltaic current with arbitrary voltage and form
factor of 0.72 (0.9 for current and 0.8 for voltage);

c) Configure a resistive ac consumer load with an
active power equal to 50% of the rated ac active
power;

d) Connect the consumer load c.a. through Key 4,
according to Figure 7 or 8;

e) continuously monitor the voltages and currents
supplied to the load by means of an oscilloscope;

f)  Turn on the inverter in autonomous mode and wait
for a minimum period of 5 min after the start of
voltage supply to the resistive ac consumer load;

g) Close Key 2, indicated in Figure 7 or 8, with an ac
network simulator in operation;
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Clause Requirement — Test Result — Remark Verdict
h) Store the measured signals in the oscilloscope from
at least 1 minute before switching Key 2, and up to
1 minute after restarting the power injection into the
mains.
4.3.1.1. | O inversor on-grid com bateria é considerado conforme N/A
2 se:
a) O periodo de interrupgdo de tensao a carga
consumidora c.a. estiver de acordo com as
especificacdes do fabricante; e
b) N&o ocorrer tensdo na carga consumidora c.a. com
valor eficaz superior a 125% da tenséo eficaz
nominal.
The on-grid inverter with battery is considered as
follows:
a) The voltage interruption period at the consumer
load c.a. is in accordance with the manufacturer's
specifications;
b) No voltage occurs in the consumer load AC with an
effective value exceeding 125% of the rated
effective voltage.
4.3.1.2 Transferéncia do modo conectado a rede para o modo N/A
autbnomo
Transfer from network-connected mode to standalone
mode
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Clause Requirement — Test Result — Remark Verdict
4.3.1.2. | Procedimento de ensaio: N/A

1 a) Montar o sistema de acordo com a Figura 7 ou 8,

mantendo a Chave 2 inicialmente fechada e as
Chaves 1 e 3 fechadas;

b) Configurar simulador de gerador fotovoltaico para
fornecer uma poténcia méxima c.c. nas portas
fotovoltaicas para que o ESE possa operar em
100% da poténcia c.a. nominal (especificada pelo
fabricante), definindo uma curva de operacéo
tensdo versus corrente fotovoltaica com tenséo
arbitraria e fator de forma de 0,72 (0,9 para corrente
e 0,8 para tenséo);

¢) Configurar uma carga consumidora c.a. resistiva
com poténcia ativa igual a 50% da poténcia ativa
c.a. nominal;

d) Conectar a carga consumidora c.a. por meio da
Chave 4, de acordo com a Figura 7 ou 8;

e) Monitorar continuamente as tensdes e correntes
fornecidas a carga consumidora c.a. por meio de
um osciloscépio;

f)  Abrir a Chave 2 indicada na Figura 7 ou 8;

g) Armazenar os sinais medidos no osciloscépio
desde, no minimo, 1 min antes da comutacao e até
1 min depois da comutacéo da Chave 2.

Test procedure:

a) Assemble the system according to Figure 7 or 8,
keeping Key 2 initially closed and Keys 1 and 3
closed,;

b) Configure a photovoltaic generator simulator to
provide a maximum power c.c. in the photovoltaic
ports so that the ESE can operate at 100% of the
rated power c.a. (specified by the manufacturer),
defining an operation curve voltage versus
photovoltaic current with arbitrary voltage and form
factor of 0.72 (0.9 for current and 0.8 for voltage);

c) Configure a resistive ac consumer load with an
active power equal to 50% of the rated ac active
power;

d) Connect the consumer load c.a. through Key 4,
according to Figure 7 or 8;

e) Continuously monitor the voltages and currents
supplied to the consumer load c.a. by means of an
oscilloscope;

f) Open Key 2 indicated in Figure 7 or 8;

g) Store the measured signals in the oscilloscope from
at least 1 min before switching and up to 1 min after
switching Key 2.
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b)

consumidora c.a. estiver de acordo com as
especificacdes do fabricante; e
N&o ocorrer tensdo na carga consumidora c.a. com

valor eficaz superior a 125% da tenséo eficaz
nominal.

The on-grid inverter with battery is considered as
follows:

a)

b)

The voltage interruption period at the consumer
load c.a. is in accordance with the manufacturer's
specifications;

No voltage occurs in the consumer load AC with an
effective value exceeding 125% of the rated
effective voltage.

Secédo Requisito — Teste Resultado — Observacdes | Veredito
Clause Requirement — Test Result — Remark Verdict
4.3.1.2. | O inversor on-grid com bateria é considerado conforme N/A
2 se:

a) O periodo de interrupgdo de tensao a carga
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ANEXO | SELO DE IDENTIFICACAO DA CONFORMIDADE P

i CONFORMITY IDENTIFICATION SEAL
ANNEX
I

1. O Selo de Identificacdo da Conformidade, na forma da P
Etigueta Nacional de Conservagéo de Energia (ENCE),
deve ser aposto nos equipamentos conforme segue.

The Compliance Identification Seal, in the form of the
National Energy Conservation Label (ENCE), must be
affixed to the equipment as follows.

2. A ENCE deve ser aposta diretamente no produto ou, P
alternativamente, em sua embalagem.

ENCE must be placed directly on the product or
alternatively on its packaging.

3. A aposicdo deve ser feita por impresséao, cliché ou P
colagem.

The affixing must be done by printing, cliché or collage.

4, A ENCE deve possuir as dimensdes, as cores e 0s P
formatos especificados para cada tipo de equipamento,
como apresentado nas Figuras 1, 2, 3, 4, 5 e 6, devendo
ser utilizada nas suas versdes padrdo ou compacta.

ENCE shall have the dimensions, colours and formats
specified for each type of equipment, as shown in
Figures 1, 2, 3, 4, 5 and 6, and shall be used in its
standard or compact versions.

5. Quando a ENCE for aposta diretamente no produto, é P
facultado ao fornecedor o uso da versdo padréo ou
compacta. Quando aposta na embalagem, o fornecedor
deve utilizar a versao padrao da ENCE.

When ENCE is placed directly on the product, the
supplier is given the use of the standard or compact
version. When betting on packaging, the supplier must
use the standard ENCE version.

6. O Cadigo QR gerado para as ENCE deve remeter a P
uma péagina que possua informacdes complementares
relacionadas & ENCE, especifica¢des técnicas do
produto (p. ex.: manual ou folha de dados do produto) e
ligacdo & pagina de consulta de Registro de Objetos
(http://registro.inmetro.gov.br/consulta/).

The QR Code generated for ENCE should refer to a
page containing additional information related to ENCE,
technical specifications of the product (e.g. manual or
product data sheet) and link to the Object Register query
page ( http://registro.inmetro.gov.br/consulta/ ).

7. O arquivo editavel da ENCE deve ser solicitado por P
meio do canal selos.dconf@inmetro.gov.br.

The editable ENCE file must be requested through the
channel selos.dconf@inmetro.gov.br.
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Clause Requirement — Test Result — Remark Verdict
N/A
N/A
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compacta)

62 mm

95 mm

Energia O\

INVERSOR ON-GRID
F c i Rede
XXOOOOOOCOOOOOOOOCOOOOKKXXX
XXOOOOOOOOOOOOCKXXXX
XXOOOXOOOOOOXXXX

Fomecedor:
Marca:
Modelo:

Com base nos resultados do ciclo normalizado pelo Inmetro.

e de uso, lela 0 manual do aparelho. ‘

N° de Registro
XXX XXX/Ano

Secao Requisito — Teste Resultado — Observacdes | Veredito
Clause Requirement — Test Result — Remark Verdict
N/A
Figura 4 - Modelos de etiquetas de inversores on-grid (versdes padrdo e P
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devem ser consideradas as seguintes especificacdes:

a)
b)
<)
d)
e)

f)

Campo "Fornecedor": fabricante ou importador,
detentor do registro do modelo de produto;
Campo "Marca": designacdo comercial do produto
no pais;

Campo "Modelo"; cédigo de identificacdo do
modelo do produto;

Campo "Eficiéncia": valor de eficiéncia medido e
calculado, expresso em %, com uma casa decimal;
Campo "Numero do Registro": indicar o nimero e
ano do registro obtido junto ao Inmetro; e

Campo Cadigo QR: disponibilizar acesso a pagina
de Internet, conforme item 6 deste Anexo llI.

Note: To fill in the fields of the label, the following
specifications must be considered:

a)
b)
c)

d)

f)

"Supplier" field means manufacturer or importer,
holder of the product model registration;

"trade mark" field means the trade name of the
product in the country;

"Model" field means the identification code of the
product model;

"efficiency" field means the measured and
calculated efficiency value, expressed in%, to one
decimal place;

Field "Registration Number": indicate the number
and year of the registration obtained from Inmetro;
and

QR Code field: provide access to the website,
according to item 6 of this Annex III.

Secédo Requisito — Teste Resultado — Observacdes | Veredito
Clause Requirement — Test Result — Remark Verdict
Nota: Para preenchimento dos campos da etiqueta P
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Secédo Requisito — Teste Resultado — Observacdes | Veredito
Clause Requirement — Test Result — Remark Verdict
N/A
Nota: Para preenchimento dos campos da etiqueta N/A

devem ser consideradas as seguintes especificacdes:

a) Campo "Fornecedor": fabricante ou importador,
detentor do registro do modelo de produto;

b) Campo "Marca": desighacdo comercial do produto
no pais;

c) Campo "Modelo": cédigo de identificacdo do
modelo de produto;

d) Campo "Eficiéncia™: valor de eficiéncia medido e
calculado, expresso em %, com uma casa decimal;

e) Campo "Numero do Registro": indicar o nimero e
ano do registro obtido junto ao Inmetro; e

f) Campo Cédigo QR: disponibilizar acesso a pagina
de Internet, conforme item 6 deste Anexo llI.

Note: To fill in the fields of the label, the following

specifications must be considered:

a) "Supplier" field means manufacturer or importer,
holder of the product model registration;

b) "trade mark" field means the trade name of the
product in the country;

c) "Model" field means the identification code of the
product model;

d) “efficiency" field means the measured and
calculated efficiency value, expressed in%, to one
decimal place;

e) Field "Registration Number": indicate the number
and year of the registration obtained from Inmetro;

f) QR Code field: provide access to the website,
according to item 6 of this Annex IlI.
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N/A
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devem ser consideradas as seguintes especificagfes:

a)
b)
<)
d)
e)

f)

Campo "Fornecedor": fabricante ou importador,
detentor do registro do modelo de produto;
Campo "Marca": designacdo comercial do produto
no pais;

Campo "Modelo"; cédigo de identificacédo do
modelo do produto;

Campo "Eficiéncia": valor de eficiéncia medido e
calculado, expresso em %, com uma casa decimal;
Campo "Numero do Registro": indicar o nimero e
ano do registro obtido junto ao Inmetro; e

Campo Cadigo QR: disponibilizar acesso a pagina
de Internet, conforme item 6 deste Anexo llI.

Note: To fill in the fields of the label, the following
specifications must be considered:

a)
b)
c)

d)

e)

f)

"Supplier" field means manufacturer or importer,
holder of the product model registration;

"trade mark" field means the trade name of the
product in the country;

"Model" field means the identification code of the
product model;\

"efficiency" field means the measured and
calculated efficiency value, expressed in%, to one
decimal place;

Field "Registration Number": indicate the number
and year of the registration obtained from Inmetro;
QR Code field: provide access to the website,
according to item 6 of this Annex III.

Secédo Requisito — Teste Resultado — Observacdes | Veredito
Clause Requirement — Test Result — Remark Verdict
Nota: Para preenchimento dos campos da etiqueta N/A
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Secédo Requisito — Teste Resultado — Observacdes | Veredito
Clause Requirement — Test Result — Remark Verdict

Test overview:
Resumo do ensaio:

Ordinance No. 140, of March 21, 2022

Clause Test item Result
Secdo Item de teste Resultado
542 Suportabilidade a sobrecarga nas portas fotovoltaicas / Overload withstand on =
T photovoltaic ports
543 Suportabilidate a inversado de polaridade nas portas fotovoltaicas / Supportability to =
o polarity reversal in photovoltaic ports
544 Suportabilidade a religamento automatico fora de fase / Supportability to automatic =
o reclosing out of phase
545 Deteccéo e interrupcao diante a falhas de isolamento nas portas fotovoltaicas / =
T Detection and interruption of insulation failures in photovoltaic ports
546 Deteccdo e interrupcao de corrente residual excessiva na porta de conexéo a rede / =
T Detection and interruption of excessive residual current at the grid connection port
549 Injecdo de componente continua na porta deconexao a rede / Continuous DC =
T component injection into the grid connection port
5410 Harmonicos e distor¢do de forma de onda de corrente na porta de conexao a rede / =
T Harmonics and current waveform distortion at the grid connection port
5411 Fator de_ poténcia fixo na porta de conexéo a rede / Fixed power factor on the grid =
o connection port
5412 Fator de poténcia com curva do FP na porta de conexao a rede / Power factor with =
T PF curve at the grid connection port
5413 Reactive power injection/demand on the grid connection port / Injecdo/ demanda de =
T poténcia reativa na porta de conexdo a rede
5414 Sobre/syb tensdo na porta de conexéo a rede / Over/under voltage at the grid =
o connection port
5415 Sobre/sub frequéncia na porta de conexao a rede / Over/under frequency on the =
T grid connection port
5416 Flutuagé_lo de tensdo na porta de conexao a rede / Voltage fluctuation at the grid =
o connection port
5417 Perda de rede na porta de conexdo a rede (ilhamento nédo intencional) / Loss of =
T mains on the network connection port (unintentional islanding)
Imunidade a variacé@o de poténcia ativa em sub frequéncia na porta de conexao a
5.4.18 | rede / Immunity to under-frequency active power variation at the grid connection P
port
5419 Controle de poténcia ativa em sobre frequéncia na porta de conexao a rede / Active =
T power control on over frequency on the grid connection port
Imunidade a sobre/subfrequéncia transitérias e taxa de variacéo de frequéncia na
5.4.20 | porta de conexdo a rede / Immunity to transient over/underfrequency and rate of P
change of frequency at the network connection port
5491 Imunidade a sobre/subtensdes transitérias na porta de conexao a rede / Immunity =
o to transient over/under voltages on the network connection port
5492 Conexao e reconexdo na porta de conexao a rede / Connecting and reconnecting =
o to the network connection port
543 Limitac@o de poténcia ativa na porta de conexao a rede / Active power limitation on =
o the network connection port
5424 Reactive power modulation on the grid connection port / Modulacdo de poténcia =
o reativa na porta de conexéo a rede
5495 Desconex&o do sistema fotovoltaico na portade conexao a rede / Disconnection of =
o the photovoltaic system at the grid connection port
5.4.26 | Eficiéncia de conversao / Conversion efficiency P
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Secédo Requisito — Teste Resultado — Observacdes | Veredito
Clause Requirement — Test Result — Remark Verdict
5.4.2 TABELA: Suportabilidade a sobrecarga nas portas fotovoltaicas =
(RD/3.2) | TABLE: Overload withstand on photovoltaic ports

Model: AUSK1P

Tensao de saida

Poténcia de saida

the rated power
minutes

PV array simulator provides

for 90

Condicao de teste CA [Vac] CA [W] Resultado
Test condition AC output voltage AC output power Result
[Vac] W]
O simulador de painel
fotovoltaico fornece a O inversor fotovoltaico
poténcia nominal por 90 continua a funcionar
minutos 220.89 8017.23 normalmente.

The PV inverter continues to
operate normally.

5.4.3

TABELA: Suportabilidate a inversao de polaridade nas portas fotovoltaicas
TABLE: Supportability to polarity reversal in photovoltaic ports

Model: AUBK1P

Polaridade de entrada PV invertida:
PV input polarity reversed:

Tensao de Poténcia de
teste de entrada Tensdo de Poténcia de Resultado
entrada PV f Itai saida CA [Vac] saida CA [W]
vVdc] otovoltaica [W]
PV input test PV input power AC output AC output Result
voltage [Vdc] [W] voltage [Vac] power [W]
400 0 220 0 Trip from gird
Entrada PV em condi¢Bes normais:
PV input in normal condition:
Tensao de Poténcia de
teste de entrada Tenséo de Poténcia de Resultado
entrada PV f itai saida CA [Vac] saida CA [W]
Ivdc] otovoltaica [W]
PV input test PV input power AC output AC output Result
voltage [Vdc] [W] voltage [Vac] power [W]
349.76 8166.75 220.24 7944.71 Normal
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Secédo Requisito — Teste Resultado — Observacdes | Veredito
Clause Requirement — Test Result — Remark Verdict
544 TABELA: Suportabilidade a religamento automético fora de fase =

o TABLE: Supportability to automatic reclosing out of phase

Model: AUSK1P

Teste 1 - Deslocamento do angulo de fase de 90°
Test 1 - Phase angle shift of 90°

] Angulo de Corrente 200ms

Nivel de Corrente 20 ms antes .
mudanca de apos a mudanca Resultado
poder fase da mudanca de fase de fase
Power Phase shift | Current 20 ms before Current 200ms
) ; Result
level angle phase shift after phase shift
Reconecte o inversor apos ele ser

7997 OW 90° 36.05A 0A desconectado da rede elétrica

Reconnect the inverter after it is
disconnected from the power grid

Teste 2 - Deslocamento do angulo de fase de 1

80°

Test 2 - Phasg angle shift of 180°
Nivel de Angulo de Corrente 20 ms antes Co}rrente 200ms
mudanca de apos a mudanca Resultado
poder fase da mudanca de fase de fase
Power Phase shift | Current 20 ms before Current 200ms
. ; Result
level angle phase shift after phase shift
Reconecte o inversor apds ele ser
8012.0W 180° 36.7A 0A desconectado lda rede eIetn_cg
Reconnect the inverter after it is
disconnected from the power grid
Notas:

O ESE é considerado compativel se ndo for danificado durante o teste. Os dispositivos de protecdo no
ESE podem ser ativados pela aplicacdo do deslocamento do &ngulo de fase, caso em que os fusiveis

terdo que ser substituidos.

Note:

The EUT is considered compliant if it is not damaged during testing.

The protection devices on the EUT might be activated by the application of the phase angle shift, in which
case the fuses will have to be replaced.
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Secédo Requisito — Teste Resultado — Observacdes | Veredito
Clause Requirement — Test Result — Remark Verdict

Test results

Deslocamento do angulo de fase de 90°

Phase angle shift of 90°
KEYSIGHT

TECHNOLO GIES DS0-X 40248, My56310635, 04.08.2016071800: Tue Oct 31 00:52:24 2023

Deslocamento do angulo de fase de 180°
Phase angle shift of 180°
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Secédo Requisito — Teste Resultado — Observacdes | Veredito
Clause Requirement — Test Result — Remark Verdict
5.4.5 TABELA: Deteccéo de resisténcia de isolamento de matrizes para
(RD4.8.2.1) |inversores para matrizes ndo arredondadas =
TABLE: Array insulation resistance detection for inverters for ungrounded
arrays
Tensdo CC abaixo | Tensdo CC para | Resisténcia entre o| Resisténcia de Resultado
da tensé@o minima | inicio da operacdo | solo e o terminal | isolamento exigida
de funcionamento do inversor de entrada PV(Q) | R =(VMAXPV/
M M 30mA) (Q)
DC Voltage below DC Voltage for Resistance Required Insulation Result
minimum operating inverter begin between ground resistance
voltage operation and PV input R = (VMAX PV/
V) V) terminal 30mA) (Q)
Q)
DC+
Falha de impedancia
de isolamento, nédo
conectada a rede
70 450 15K 550/30=18.3K .
Insulation impedance
failure, not connected
to the grid
Falha de impedancia
de isolamento, nédo
conectada a rede
70 450 15K 550/30=18.3K o
Insulation impedance
failure, not connected
to the grid
Falha de impedancia
de isolamento, nédo
conectada a rede
70 450 15K 550/30=18.3K

Insulation impedance
failure, not connected
to the grid

Passagem de
impedancia de
isolamento, conectada
70 450 20K 550/30=18.3K a grade

Insulation impedance
pass, connected to the
grid

Passagem de
impedancia de
isolamento, conectada
70 450 20K 550/30=18.3K agrade

Insulation impedance
pass, connected to the
grid
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Secédo Requisito — Teste Resultado — Observacdes | Veredito
Clause Requirement — Test Result — Remark Verdict

DC-

Falha de impedancia
de isolamento, ndo

conectada a rede
70 450 15K 550/30=18.3K o
Insulation impedance

failure, not connected
to the grid

Falha de impedéancia
de isolamento, ndo

conectada a rede
70 450 15K 550/30=18.3K o
Insulation impedance

failure, not connected
to the grid

Falha de impedancia
de isolamento, ndo

conectada a rede
70 450 15K 550/30=18.3K o
Insulation impedance

failure, not connected
to the grid

Passagem de
impedancia de
isolamento, conectada
70 450 20K 550/30=18.3K a grade

Insulation impedance
pass, connected to the
grid

Passagem de
impedancia de
isolamento, conectada
70 450 20K 550/30=18.3K a grade

Insulation impedance
pass, connected to the
grid
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Secédo Requisito — Teste
Clause Requirement — Test

Resultado — Observacdes | Veredito
Result — Remark Verdict

5.4.6 Ensaio para deteccao de corrente residual continua excessiva
(RD4.8.3.5.2)| Test for detection of excessive continuous residual current i
Corrente de Falha (mA) Tempo de desconexdo (ms)
Fault Current (mA) Disconnection time (ms)
Corrente de Limite / Limit
fa;;‘ 23 SE/ER SOOI 8l P [PEmel & <0 Tempo de desconexdo medido Limite(ms)
LR ST Measured Disconnection time Limit (ms)
Fault 10mA per kVA for output
Current power > 30 kVA
+ PV toN:
291 300 37.2 300
295 300 38.4 300
297 300 34.0 300
297 300 28.6 300
299 300 32.0 300
-PVto N:

298 300 35.6 300
295 300 33.6 300
297 300 37.4 300
288 300 28.2 300
291 300 35.0 300

Informagfes suplementares:
— 300mA maximo para inversores com poténcia de saida continua < 30 kVA,;

— 10mA maxima por kVA de poténcia nominal de saida continua para inversores com poténcia nominal de
saida continua > 30 kVA.
Este ensaio deve ser repetido 5 vezes e, para todos os 5 ensaios, o tempo de desconexado ndo deve

exceder 0,3s.

O teste é repetido para cada terminal de entrada PV. N&o é necessario testar todos os terminais de
entrada fotovoltaica se a analise do projeto indicar que um ou mais terminais podem ter o mesmo
resultado, por exemplo, quando varias entradas de cadeia fotovoltaica estdo em paralelo.

Supplementary information:
— maximum 300mA for inverters with continuous output power rating <30 kVA;

— maximum 10mA per kVA of rated continuous output power for inverters with continuous output power
rating > 30 kVA.
This test shall be repeated 5 times, and for all 5 tests the time to disconnect shall not exceed 0,3s.

The test is repeated for each PV input terminal. It is not required to test all PV input terminals if analysis of
the design indicates that one or more terminals can be expected to have the same result, for example
where multiple PV string inputs are in parallel.
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5.4.6 TABELA: Ensaio para detecco de alteragdes subitas na corrente residual
(RD4.8.3.5.3) |TABLE: Test for detection of sudden changes in residual current P
+PVto N
Un
Limite (mA) Limite (ms)
Limit (mA) Tempo de desconexdo (ms) / Disconnection time (ms) Limit (ms)
30 22.2 300
30 24.8 300
30 30.4 300
30 20.6 300
30 25.0 300
60 32.8 150
60 35.2 150
60 36.6 150
60 32.2 150
60 29.6 150
150 32.6 40
150 19.2 40
150 28.2 40
150 33.2 40
150 20.2 40
-PVto N
Limite (mA) Un Limite (ms)
Limit (mA) Tempo de desconexdo (ms) / Disconnection time (ms) Limit (ms)
30 31.6 300
30 31.2 300
30 32.6 300
30 23.0 300
30 23.0 300
60 35.4 150
60 36.2 150
60 37.2 150
60 36.6 150
60 22.0 150
150 22.8 40
150 21.4 40
150 32.8 40
150 36.8 40
150 27.4 40

A corrente capacitiva € levantada até a desconexao.

Condicéo de teste: Ic + 30/60/150mMA <= Icmax. R1 é definido que 30/60/150mA Fluxo e interruptor S esta
fechado.

Supplementary information:

The capacitive current is raised until disconnection.

Test condition: Ic + 30/60/150mA <= Iemax. R1 is set that 30/60/150mA Flow and switch S is closed.
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TABELA: Injecdo de componente continua na porta deconexao a rede
5.4.9 TABLE: Continuous DC component injection into the grid connection P
port
Model: AUSK1P
Componente DC permanente na saida AC
Permanent DC component in AC output
Nivel de poténcia de teste
(%Pn) 335 66 + 5 100+5
Output power level (%Pn)
Valor Maximo de Teste -
Monofasico(A) 0.067 0.066 0.067
Max test value — Single Phase (A)
Porcentagem maxima da corrente
CA nominal - (Inom) 0, 0, 0,
Max percent of rated AC current - 0.18% 0.18% 0.18%
(|n0m)
Limite - (Inom) o
Limit - (|n0m) 0.5%
Diagrama de injegdo DC permanente
Diagram of permanent DC-Injection
33%/66%/100% P,
Q00000 0.200
800000 0.150
700000 ’
} 0.100
600000 1
| | 0.050
— T L M A | 3
1 - 0000 &
£ 4000.00 Er
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300000 |
-0.100
2000.00
1000.00 A0
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TABLE: Harménicos e distorcéo de forma de onda de corrente na portade
5.4.10 conexdo arede/ Harmonics and current waveform distortion at the grid P
connection port
Mode: AUBK1P
Harmonic
Pemaxin % | 10% 5% | 20% #5% | 30% 5% | 50% +5% | 75% +5% | 100% 5% | Current
Limits (%)
1 11.84% 21.22% 31.02% 50.76% 75.22% 99.05% -
2 0.09% 0.12% 0.07% 0.05% 0.07% 0.10% 1.0%
3 0.22% 0.43% 0.42% 0.60% 0.53% 0.49% 4.0%
4 0.08% 0.12% 0.07% 0.04% 0.04% 0.05% 1.0%
5 0.20% 0.23% 0.35% 0.34% 0.31% 0.29% 4.0%
6 0.09% 0.11% 0.07% 0.05% 0.04% 0.04% 1.0%
7 0.21% 0.26% 0.26% 0.23% 0.23% 0.24% 4.0%
8 0.06% 0.10% 0.07% 0.05% 0.04% 0.04% 1.0%
9 0.18% 0.21% 0.21% 0.18% 0.18% 0.18% 4.0%
10 0.05% 0.08% 0.07% 0.04% 0.04% 0.04% 0.5%
11 0.16% 0.19% 0.17% 0.17% 0.15% 0.14% 2.0%
12 0.04% 0.07% 0.07% 0.04% 0.04% 0.04% 0.5%
13 0.14% 0.18% 0.16% 0.14% 0.13% 0.13% 2.0%
14 0.03% 0.06% 0.06% 0.05% 0.04% 0.04% 0.5%
15 0.11% 0.16% 0.15% 0.13% 0.12% 0.11% 2.0%
16 0.02% 0.05% 0.06% 0.05% 0.04% 0.04% 0.5%
17 0.08% 0.15% 0.15% 0.12% 0.12% 0.11% 1.5%
18 0.02% 0.04% 0.06% 0.05% 0.04% 0.05% 0.5%
19 0.05% 0.12% 0.14% 0.11% 0.12% 0.10% 1.5%
20 0.03% 0.02% 0.05% 0.05% 0.04% 0.05% 0.5%
21 0.03% 0.10% 0.13% 0.11% 0.11% 0.10% 1.5%
22 0.03% 0.02% 0.05% 0.04% 0.04% 0.04% 0.5%
23 0.03% 0.07% 0.11% 0.10% 0.10% 0.08% 0.6%
24 0.03% 0.02% 0.04% 0.04% 0.04% 0.04% 0.5%
25 0.04% 0.05% 0.09% 0.10% 0.10% 0.08% 0.6%
26 0.02% 0.02% 0.04% 0.04% 0.04% 0.04% 0.5%
27 0.04% 0.03% 0.07% 0.08% 0.08% 0.07% 0.6%
28 0.03% 0.03% 0.03% 0.04% 0.04% 0.04% 0.5%
29 0.04% 0.03% 0.06% 0.07% 0.08% 0.06% 0.6%
30 0.02% 0.03% 0.02% 0.04% 0.04% 0.04% 0.5%
31 0.04% 0.04% 0.05% 0.06% 0.07% 0.05% 0.6%
32 0.02% 0.03% 0.02% 0.03% 0.04% 0.04% 0.5%
33 0.03% 0.05% 0.05% 0.06% 0.06% 0.05% 0.6%
THC 0.53% 0.76% 0.79% 0.86% 0.79% 0.75% 5.0%
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5.4.11 TABELA: Fator de poténcia fixo =
(RD6.4.1) | TABLE: Fixed power factor
Model: AUSK1P
No reactive power supply (PF = 1)
NLveI_de Fat9r d_e Poténcia Potencia Poténcia Tensdo CA Deswo_dg PF
poténcia de poténcia ativa [W] aparente reativa [Var] V] [limite:
teste[Pn] [cos @] [VA] +0.025]
Output power | Power factor Active Apparent Reactive AC voltage | PF deviation
level [Pn] [cos @] power [W] power [VA] | power [Var] V] [limit: £0,025]
10% 0.971 420.80 433.15 102.73 220.10 .
20% 0.989 817.86 827.16 123.67 220.36 -0.011
30% 0.992 2419.23 2439.45 313.22 220.58 -0.008
50% 0.997 4185.02 4199.63 349.95 221.05 -0.003
75% 0.997 5987.43 6008.21 499.26 221.23 -0.003
100% 0.997 7987.20 8014.88 665.59 221.24 -0.003
Capacitive supply reactive power (PF = 0.90)
NlAveI'de FatE)r d_e Poténcia Potencia Poténcia Tenséo CA Desv.|0.de' PF
poténcia de poténcia ativa [W] aparente reativa [Var] V] [limite:
teste[Pn] [cos @] [VA] +0.025]
Output power | Power factor Active Apparent Reactive AC voltage | PF deviation
level [Pn] [cos @] power [W] power [VA] power [Var] [V] [limit: £0,025]
10% 0.867 847.69 978.16 488.07 220.31 -
20% 0.882 1641.47 1861.66 878.27 220.31 -0.018
30% 0.888 2412.38 2716.82 1249.60 220.31 -0.012
50% 0.892 4017.73 4502.14 2031.53 220.31 -0.008
75% 0.894 5961.48 6668.98 2989.31 220.31 -0.006
100% 0.897 7435.96 8291.61 3668.45 220.31 -0.003
Inductive supply reactive power (PF =-0.90)
vael.de FatE)r d_e Poténcia Potencia Poténcia Tenséo CA Desv.|o.de_ PF
poténcia de poténcia ativa [W] aparente reativa [Var] V] [limite:
teste[Pn] [cos @] [VA] +0.025]
Output power | Power factor Active Apparent Reactive AC voltage | PF deviation
level [Pn] [cos @] power [W] power [VA] | power [Var] V] [limit: +0,025]
10% -0.903 848.88 939.60 -402.80 220.32 -
20% -0.903 1634.13 1808.80 -775.49 220.32 -0.003
30% -0.903 2412.38 2670.37 -1145.12 220.33 -0.003
50% -0.903 4008.99 4437.73 -1903.01 220.33 -0.003
75% -0.903 5974.01 6612.88 -2835.76 220.33 -0.003
100% -0.901 7419.39 8237.06 -3577.96 220.33 -0.001
Notas:

O sistema fotovoltaico deve ser capaz de operar dentro das seguintes faixas de fator de poténcia quando
a poténcia ativa injetada na rede for superior a 20% da poténcia nominal do inversor:
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Sistemas fotovoltaicos com poténcia nominal superior a 6 kW (Clausula 4.7.3 da ABNT NBR
16149:2013):
O sistema fotovoltaico pode operar com duas possibilidades:

Conjunto FP igual a 1 na fabrica, o inversor deve ter que trabalhar com tolerancia na faixa de 0.98 indutivo
a 0.98 capacitivo. Opcional, o inversor deve poder funcionar de acordo com a curva da figura 1 e com PF
ajustavel de 0.90 capacitivo a 0.90 capacitivo.

Critérios de Aceitacao:

O ESE é considerado adequadamente se a diferenca entre os valores do fator de poténcia medido e os
valores esperados estiver dentro de uma tolerancia de + 0.025.

Note:
The photovoltaic system shall be capable of operating within the following power factor ranges when the
active power injected into the grid is greater than 20% of the rated power of the inverter:

PV systems with rated power greater than 6 kW (Clause 4.7.3 of ABNT NBR 16149:2013)

The photovoltaic system can operate with two possibilities:

FP set equal to 1 at the factory, the inverter shall have to work with tolerance in the range from 0.98
inductive to 0.98 capacitive. Optional, the inverter shall be capable to operating in according with the curve
of Figure 1 and with adjustable PF from 0.90 capacitive to 0.90 capacitive.

Acceptance Criteria:
The EUT is considered accordingly if the difference between the measured power factor values and the
expected values is within a tolerance of + 0.025.
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5.4.12 TABELA: Fator de poténcia com curva do FP =
(RD6.4.2) | TABLE: Power factor with standard curve
Model: AUSK1P

NLveI_de Fat9r d_e Poténcia Poténcia Poténcia Tens&o CA Desv_lo_de. PF

poténcia de poténcia ativa [W] aparente reativa [Var] V] [limite:
teste[Pn] [cos @] [VA] +0.025]
Output power | Power factor Active Apparent Reactive AC voltage | PF deviation

level [Pn] [cos @] power [W] power [VA] | power [Var] V] [limit: £0.025]
10%@1.03 Un 0.971 420.80 433.15 102.73 226.28 --
20%@1.03 Un 0.989 817.86 827.16 123.67 226.56 -0.011
30%@1.03 Un 0.992 2419.23 2439.45 313.22 226.78 -0.008
50%@1.03 Un 0.997 4185.02 4199.63 349.95 227.26 -0.003
75%@1.03 Un 0.997 5987.43 6008.21 499.26 227.44 -0.003
75%@1.05 Un 0.934 6052.63 6481.05 -2319.88 231.30 -0.016
100%@1.05 Un 0.909 7510.03 8254.08 -3425.99 231.20 0.009
100%@1.01 Un 0.912 7322.03 8028.17 -3294.09 222.20 0.012
100%@0.99 Un 0.997 7987.20 8014.88 665.59 217.45 -0.003
Notas:

O sistema fotovoltaico deve ser capaz de operar dentro das seguintes faixas de fator de poténcia quando
a poténcia ativa injetada na rede for superior a 20% da poténcia nominal do inversor:

Sistemas fotovoltaicos com poténcia nominal superior a 6 kW (Clausula 4.7.3 da ABNT NBR
16149:2013):

O inversor deve ser capaz de operar de acordo com a curva da Figura 1 e com FP ajustavel de 0.90
indutivo a 0.90 capacitivo.

Critérios de Aceitacao:

O ESE é considerado adequadamente se a diferenca entre os valores do fator de poténcia medido e os
valores esperados estiver dentro de uma tolerancia de + 0.025.

Note:
The photovoltaic system shall be capable of operating within the following power factor ranges when the
active power injected into the grid is greater than 20% of the rated power of the inverter:

PV systems with rated power greater than 6 kW (Clause 4.7.3 of ABNT NBR 16149:2013):
The inverter shall be capable to operating in according with the curve of Figure 1 and with adjustable PF
from 0.90 capacitive to 0.90 capacitive.

Acceptance Criteria:
The EUT is deemed compliant if the difference between the power factor values measured and the values
expected (standard curve) is within a tolerance of + 0.025.
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FP
095/090 F oo

CAPCITIVO

20% 50%

P/Pommac

INDUTIVO

0,95/0,90 +

Figura 1 — Curva padréo do FP em funcéao da poténcia ativa de saida do inversor
A curva padrdo s6 deve ser habilitada quando a tensdo da rede exceder a tenséo de ativagédo, cujo valor
€ ajustavel entre 100% e 110% da tensdo nominal da rede, com um padrdo de fabrica de 104%.

A curva padrao s6 deve ser desabilitada quando a tenséo da rede cair um valor abaixo da tenséo de
desativacao, valor ajustavel entre 90% e 100% da tensdo nominal da rede, com um valor padrdo de
fabrica 100%.

Os inversores para sistemas fotovoltaicos devem ser distribuidos com a curva padrdo mostrada ha Figura
1. Dependendo da topologia, carga da rede e poténcia a ser injetada, o operador da rede pode fornecer
uma curva padrao diferente, que deve ser implementada nos inversores por meio do ajuste dos pontos A,
B e C na Figura 1.

A letra “i” é a abreviacao de ‘“indutivo” e indica fator de poténcia indutivo. No caso de fator de poténcia
capacitivo, a letra “c” é usada em seu lugar.

The standard curve shall only be enabled when the grid voltage exceeds the activation voltage, the value
of which is adjustable between 100% and 110% of the rated grid voltage, with a factory set default of
104%.

The standard curve shall only be disabled when the mains voltage falls a value below the deactivation
voltage, a value adjustable between 90% and 100% of the nominal mains voltage, with a factory set 100%
default value.

Inverters for photovoltaic systems shall be distributed with the standard curve shown in Figure 1.
Depending on the topology, grid load and power to be injected, the grid operator may provide a different
standard curve, which shall be implemented in the inverters by means of the adjustment of points A, B
and C in Figure 1.

The letter “i” is short for “inductive” and indicates inductive power factor. In case of capacitive power factor

the letter “c” is used instead.
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5413 TABLE: Injecéo / demanda_de poténc_ia_ rea_tiva na porta de conexéo a rede_
(RD/6.5) (gorretater than 6 kW) / Reactive power injection/demand on the grid connection P
Model AUSBK1P
Capacitive supply reactive power
Power-Bin Active power Reactive Power factor Measured Required DC power
[%0Pn] [W] Power [Var] [cos @] Q/Pn [%] Q/Pn[%] [W]
10% 847.73 3882.50 0.213 48.53% 48.43 885.26
20% 1700.39 3840.18 0.405 48.00% 48.43 1742.62
30% 2448.84 3827.75 0.539 47.85% 48.43 2535.57
50% 3964.37 3879.10 0.715 48.49% 48.43 4311.07
75% 6024.81 3895.03 0.840 48.69% 48.43 6145.74
100% 7975.24 3825.75 0.902 47.82% 48.43 8285.49
Inductive supply reactive power
Power-Bin Active power Reactive Power factor | Measured Required DC power
[%Pn] [W] Power [Var] [cos @] Q/Pn [%] Q/Pn[%] [W]
10% 755.98 -3824.57 0.194 -47.81% -48.43 881.57
20% 1594.47 -3858.96 0.382 -48.24% -48.43 1751.34
30% 2362.09 -3881.60 0.520 -48.52% -48.43 2511.49
50% 4030.85 -3879.11 0.721 -48.49% -48.43 4071.17
75% 5999.14 -3862.02 0.841 -48.28% -48.43 6199.19
100% 7955.19 -3859.47 0.900 -48.24% -48.43 8180.44
Cos phi = 1 no reactive power supply
Power-Bin Active power Reactive Power factor | Measured Required DC power
[%Pn] [W] Power [Var] [cos @] Q/Pn [%] Q/Pn[%] [W]
10% 800.44 -17.96 1.000 -0.22% -0.22 971.36
20% 1601.10 -35.89 1.000 -0.45% -0.45 1867.86
30% 2401.98 -53.83 1.000 -0.67% -0.67 2529.41
50% 3967.70 -88.70 1.000 -1.11% -1.11 4336.37
75% 6002.98 -134.14 1.000 -1.68% -1.68 6324.94
100% 7967.53 -180.71 1.000 -2.26% -2.26 8232.29

Critério de aceitacao:
A ESE é considerada pass se a diferenca entre os valores de poténcia reativa medidos e os valores
esperados estiver dentro de + 2,5% da poténcia nominal ESE.

Acceptance Criterion:
The ESE is considered pass if the difference between the measured reactive power values and the
expected values is within + 2.5% of the nominal ESE power.
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5.4.14 TABLE: Sobre/sub tensdo na porta de conexéo a rede / Over/under voltage at =
(RD6.6) | the grid connection port
Model: AUBK1P
6.6.1 Medicdo de tensédo de desconexdo de sobretensdo
6.6.2 Medicdo do tempo de desconexdo de sobretenséo
6.6.3 Medicado de tensédo de desconexdo de subtensao
6.6.4 Medicdo do tempo de desconexdo por subtenséo
6.9 Reconexdo
6.6.1 Overvoltage disconnect voltage measurement
6.6.2 Overvoltage disconnect time measurement
6.6.3 Undervoltage disconnect voltage measurement
6.6.4 Undervoltage disconnect time measurement
6.9 Reconnection
Tensado nominal de saida: 220 Vac
Norminal output voltage: 220 Vac
CondicGes de teste: Poténcia de saida: 100% P,/Output power: 100% Pn
Test conditions: Frequéncia: 60Hz / Frequency: 60 Hz
Sobretenséo
Over Voltage
. Limite de .
Configura Tensao de Desvio Etapa de Te”?po de tempo Tempo de Limite
ndo a ~ e ciclo ~ domomento
~ desconexao [limite: + salto de . de reconexao ~
tensdo de ; ~ medido dereconexa
, medida [V] 2% Un] tenséo [V] descone [s]
disparo (ms) ~ o(s)
xao(ms)
Setting Measured Deviation Voltage Measured | Trip time | Reconnecti | Reconnec-
trip disconnection [limit: + jump step trip time limit on time tion time
voltage voltage [V] 2% Un] [V] [ms] [ms] [s] limit [s]
1.12 Un 246.85 0.20% | 230 to 248 1059 1000 69.7 20-300
1.18 Un 259.08 -0.24% | 230 to 260 43.2 20 67.2 20-300
Under Voltage
Sob tenséo
. Limite de -
Configura Tensao de Desvio Etapa de Te”?po de tempo Tempo de Limite
ndo a ~ e ciclo ~ domomento
~ desconexao | [limite: + salto de . de reconexao ~
tensdo de ; ~ medido dereconexa
, medida [V] 2% Un] tenséo [V] descone [s]
disparo (ms) ~ o(s)
xao(ms)
Setting Measured Deviation Voltage Measured | Trip time | Reconnecti | Reconnec-
trip disconnection | [limit; + jump step trip time limit on time tion time
voltage voltage [V] 2% Un] [V] [ms] [ms] [s] limit [s]
0.8 Un 176.5 0.23% |230to0 176 2650 2500 67.8 20-300
0.5 Un 109.53 -0.21% | 230 to 109 678 500 67.9 20-300
0.2 Un 43.13 -0.40% 2301to 42 52 20 66.6 20-300
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Tempo de desconexdo de sobretenséo 1
Over voltage disconnection time 1

Tempo de desconexdo de sobretenséo 2

Over voltage disconnection time 2
KEYSIGHT

TECHNGLOGIES DS0-X 40244, MY56310675, 04.08.2016071800: Thu Oct 12 14:26:46 2023
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Veredito
Verdict

Tempo de reconexdo de sobretenséo 1
Over voltage Reconnection time 1

Tempo de reconexdo de sobretenséo 2
Over voltage Reconnection time 2
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Tempo de desconexdo de subtenséo 1
Under voltage disconnection time 1

Tempo de desconexao de subtensédo 2
Under voltage disconnection time 2
KEYSIGHT

TECHNOLOGIES DS0-¥ 40244, MyBE310675, 04.08.2016071300: Thu Oct 12 17:00:10 2023
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Tempo de desconexdo de subtenséo 3
Under voltage disconnection time 3

TECHNOLOGIES DS0-X 40244, MYE6310675, 04.08,2016071800: Thu Oct 12 17:32:44 2023

KEYSIGHT

19.231Hz
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Sob tensdo Tempo de reconexéo 1
Under voltage Reconnection time 1
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Verdict

Sob tensdo Tempo de reconexédo 2
Under voltage Reconnection time 2

Sob tensdo Tempo de reconexédo 3
Under voltage Reconnection time 3
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Clause Requirement — Test Result — Remark Verdict
5.4.15 . A ~
(RD6.7 TABELA: Over/under frequéncia na porta de conexao de rede =
26 9') TABLE: Over/under frequency on the grid connection port
Model: AUBK1P
6.7.1 Medicao de frequéncia de desconexao de sobrefrequéncia
6.7.2 Medicdo do tempo de desconexdo por sobrefrequéncia
6.7.3 Medicao de frequéncia de desconexdo de subfrequéncia
6.7.4 Medicdo do tempo de desconexdo por subfrequéncia
6.9 Reconexdo
6.7.1 Overfrequency disconnect frequency measurement
6.7.2 Overfrequency disconnect time measurement
6.7.3 Underfrequency disconnect frequency measurement
6.7.4 Underfrequency disconnect time measurement
6.9 Reconnection
Frequéncia nominal de saida: 60 Hz
Norminal output frequency: 60 Hz
Condicbes de Output power: 100% Pn / Poténcia de saida: 100% Pn
teste: Voltage: 220 Vac / Voltagem: 220 Vac
Test
conditions:
Sobrefrequéncia
Over Frequency

Configura Frequéncia . Passo de | Tempo de | Limite de Limite

ndo a Desvio X Tempo de | domoment

. de e salto de ciclo tempo de ~

frequéncia ~ [limite: £ Y : reconexao o]

. desconexao frequéncia medido descone ~
de disparo medida [Hz] 0.1Hz] [Hz] (ms) xAo(ms) [s] dereconexa
[Hz] o(s)
Setting trip d'Measureq Deviation | Frequency | Measured | Trip time | Reconnec | Reconnec-

isconnection . . e . S S
frequency frequency [limit: + jump step trip time limit tion time tion time

[Hz] [Hz] 0.1Hz] [Hz] [ms] [ms] [s] limit [s]

62.6 62.7 0.10 60 to 62.7 10060 10000 59.60 20-300

63.1 63.07 -0.03 60 to 63.15 108 100 56.50 20-300

Sob Frequéncia
Under Frequency
Configura o Limite
ndo a Frequéncia de Desvio i Te”?po de | Limite de Tempo de | domoment
. " A salto de ciclo tempo de ~
frequéncia | desconexao [limite: £ . : reconexao o]
. ! frequéncia medido descone =
de disparo | medida [Hz] 0.1Hz] ~ [s] dereconexa
[Hz] (ms) xao(ms)

[Hz] o(s)
Setting trip Measured Deviation | Frequency | Measured | Trip time | Reconnec | Reconnec-
frequency | disconnection [limit: + jump step trip time limit tion time tion time

[Hz] frequency [Hz] 0.1HZz] [Hz] [ms] [ms] [s] limit [s]

57.40 57.41 0.01 60 to 57.5 5090 5000 57.30 20-300
56.90 56.86 -0.04 60 to 56.95 151.5 100 56.60 20-300
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Secédo
Clause

Requisito — Teste Resultado — Observagdes
Requirement — Test Result — Remark

Veredito
Verdict

Sobre o tempo de desconexéo de frequéncia 1
Over frequency disconnection time 1

Sobre o tempo de desconexdo de frequéncia 2
Over frequency disconnection time 2
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Clause

Requisito — Teste Resultado — Observagdes
Requirement — Test Result — Remark

Veredito
Verdict

Sobre o tempo de reconexdo de frequéncia 1
Over frequency Reconnection time 1

Sobre o tempo de reconexdo de frequéncia 2
Over frequency Reconnection time 2
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Secédo
Clause

Requisito — Teste
Requirement — Test

Resultado — Observacdes
Result — Remark

Veredito
Verdict

Sob tempo de desconexdo de frequéncia 1
Under frequency disconnection time 1

Sob tempo de desconexao de frequéncia 2
Under frequency disconnection time 2
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Secédo
Clause

Requisito — Teste
Requirement — Test

Resultado — Observacdes
Result — Remark

Veredito
Verdict

Sob tempo de reconexéo de frequéncia 1
Under frequency Reconnection time 1

Sob tempo de reconexédo de frequéncia 2
Under frequency Reconnection time 2
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5.4.16 TABELA: Flutuacao de tenséo na porta de conexao arede =
(RD6.1) TABLE: Voltage fluctuation at the grid connection port

Model: AUBK1P

inverter >16A

Limite / Limit dc% = 3.3 Ps=1.0 Pi=0.65

Valor de teste de fase Unica | * *

Test value of Single Phase 0.116 0.307 0.234

Notas:

A desviancia estacionaria da dc% €é mais relevante do que a desviancia dinamica da dmax no inicio e
parada

Os testes devem ser baseados nos limites da EN 61000-3-11 para mais de 16A.

Note:

*The stationary deviance of dc% is more relevant than the dynamic deviance of dmax at starting and
stopping.

The tests should be based on the limits of the EN 61000-3-11 for more than 16A.
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TABELA: Protecao de ilh6s de acordo com atabela 6 - Desbalanceamento de
5417 carga (carga real, reativa) para a condicao de teste A (saida EUT = 100%) b
o TABLE: Islanding protection according table 6 - Load imbalance (real, reactive
load) for test condition A (EUT ouput = 100%)
Condicio de teste Vdc: 496 V VEUT: 220 Vac
Test c%nditions Idc: 16.4 A IEUT: 36.3 A
Pdc: 8134 W Frequency: 60.00 Hz
Limite de desconex&o >
. o s
Disconnection limit
PEUT D 2 3 | Execut
Na (% da CETE S e ar no PEUT Observacoe
oo reativa (% (% do (% do Qf real Vbe 2
0 ClesEifes de QL) nominal) | nominal) tempo 55 S
¢cdo EUT) (ms)
PEUT &) ReaCtlve b) c)
(% of | load (% of Pac Qac Runon | Peur | acpq .
No EUT Quin (% of (% of Time (W per O Vbc Remarks
rating) 6.1.d) 1) nominal) | nominal) | (ms) phase)
1 100 100 0 0 650 8000 0.992 496 Test A at BL
2 100 100 0 -5 300 8000 1.015 496 Test A atIB
3 100 100 0 +5 305 8000 0.965 496 Test A at 1B
4 100 100 -5 -5 340 8000 0.959 496 Test A at IB
5 100 100 -5 0 265 8000 0.938 496 TestA at IB
6 100 100 -5 +5 330 8000 0.914 496 Test A at 1B
7 100 100 +5 -5 610 8000 1.080 496 Test A at 1B
8 100 100 +5 0 245 8000 1.035 496 TestA at IB
9 100 100 +5 +5 290 8000 1.007 496 Test A at 1B
10 100 100 -5 -10 525 8000 0.984 496 TestA at IB
11 100 100 -5 +10 235 8000 0.889 496 TestA at IB
12 100 100 0 -10 225 8000 1.043 496 Test A atIB
13 100 100 0 +10 330 8000 0.943 496 TestA at IB
14 100 100 +5 -10 295 8000 1.085 496 Test A at 1B
15 100 100 +5 +10 265 8000 1.088 496 TestA at IB
16 100 100 -10 - 10 285 8000 0.943 496 TestA at IB
17 100 100 -10 -5 310 8000 0.918 496 Test A at 1B
18 100 100 -10 0 255 8000 0.895 496 TestA at IB
19 100 100 -10 +5 250 8000 0.873 496 TestA at IB
20 100 100 -10 +10 300 8000 0.851 496 TestA at IB
21 100 100 +10 -10 325 8000 1.145 496 TestA at IB
22 100 100 +10 -5 250 8000 1.114 496 TestA at IB
23 100 100 +10 0 545 8000 1.088 496 TestA at IB
24 100 100 +10 +5 265 8000 1.059 496 Test A at 1B
25 100 100 +10 +10 290 8000 1.035 496 TestA at IB
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TABELA: Protecdo de ilh6s de acordo com atabela 7 - Desbalanceamento de

5417 carga (carga real, reativa) para a condicao de teste B (saida EUT = 50% — 66%) b
o TABLE: Islanding protection according table 7 - Load imbalance (real, reactive

load) for test condition B (EUT output = 50 % — 66 %)

Condicio de teste Vdf:Z 300V VEUTZ 220 Vac
Test conditions lac: 17.8A leut: 24 A
Pac: 5350 W Frequency: 60.00 Hz
Limite de desconexao >
. K .. S
Disconnection limit
PEUT Y PAC 2 3 | Execut
Na (% da Cgrga (% do Qe ar no PEUT Observacoe
oo reativa (% . (% do Qf real Vbe 2
o | classifica de QL) nominal nominal) tempo (W) S
cdo EUT) ) (ms)
Peut @ Reactive Pac ® o
%of | load (% of | (%of | Q=5 |Runon | Peur on 0
No ; . (% of Time (W per Vbc Remarks
EUT Quin nominal nominal) | (ms) hase) Qs
rating) | 6.1.d) 1) ) P
1 66 66 0 -5 220 5280 | 1.008 | 300 | TestBatlIB
2 66 66 0 -4 235 5280 1.004 | 300 | TestBatlIB
3 66 66 0 -3 250 5280 | 0998 | 300 | TestBatlIB
4 66 66 0 -2 275 5280 | 0994 | 300 | TestBatIB
5 66 66 0 -1 290 5280 | 0987 | 300 | TestBatlIB
6 66 66 0 0 310 5280 | 0983 | 300 | TestBatBL
7 66 66 0 +1 285 5280 | 0977 | 300 | TestBatlIB
8 66 66 0 +2 280 5280 | 0973 | 300 | TestBatlIB
9 66 66 0 +3 275 5280 | 0969 | 300 | TestBatlIB
10 66 66 0 +4 230 5280 | 0964 | 300 | TestBatlB
11 66 66 0 +5 220 5280 | 0960 | 300 | TestBatlIB
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TABELA: Protecdo de ilh6s de acordo com atabela 7 - Desbalanceamento de

5417 carga (carga real, reativa) para a condicao de teste C (saida EUT = 25% — 33%) b
o TABLE: Islanding protection according to table 7 - Load imbalance (real,

reactive load) for test condition C (EUT output = 25 % — 33 %)

Condicio de teste Vdc: 102 V VEUT: 220V
Test c%nditions Idc: 26.96 A IEUT:12.14A
Pdc: 2750 W Frequency: 60Hz
Limite de desconex&o >
. o S
Disconnection limit
PEUT D 2 3 | Execut
Na (% da CEIE) S GQeie ar no PEUT Observacoe
oo reativa (% (% do (% do Qf real Vbe 2
0 ClesEifes de QL) nominal) | nominal) tempo 55 S
cdo EUT) (ms)
PEUT &) ReaCtlve b) c)
(% of | load (% of Pac Qac Runon | Peur | acpq .
No EUT Quin (% of (% of Time (W per O Vbc Remarks
rating) 6.1.d) 1) nominal) | nominal) | (ms) phase)
1 33 33 0 -5 215 2670 1.012 102 Test CatIB
2 33 33 0 -4 215 2670 1.004 102 TestCat IB
3 33 33 0 -3 260 2670 1.000 102 TestCat IB
4 33 33 0 -2 260 2670 0.996 102 TestCat IB
5 33 33 0 -1 275 2670 0.992 102 TestCat IB
6 33 33 0 0 305 2670 0.983 102 Test C at BL
7 33 33 0 +1 290 2670 0.979 102 TestC at IB
8 33 33 0 +2 270 2670 0.975 102 TestC at IB
9 33 33 0 +3 255 2670 0.971 102 TestC at IB
10 33 33 0 +4 230 2670 0.966 102 TestC at IB
11 33 33 0 +5 215 2670 0.962 102 TestC at IB

Informagfes suplementares:

3 PEUT: Poténcia de saida EUT

b)Pac: Fluxo de poténcia ativa em S1 na Figura 1. Positivo significa poténcia da EUT para a utilidade
publica. Nominal é o valor da condicdo de teste de 0%.

) Qqc: Fluxo de poténcia reactiva em S1 na Figura 1. Positivo significa poténcia da EUT para a utilidade
publica. Nominal é o valor da condicdo de teste de 0%.

9BL: Condicéo de equilibrio, 1B: Condicdo de desequilibrio.

Supplementary information:

3 Peur: EUT output power

bP..: Active power flow at S1 in Figure 1. Positive means power from EUT to utility. Nominal is the 0 % test
condition value.

9 Qac: Reactive power flow at S1 in Figure 1. Positive means power from EUT to utility. Nominal is the 0 %
test condition value.

9BL: Balance condition, IB: Imbalance condition.
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TABELA: Imunidade a variacdo da poténcia ativa da sub-frequéncia na porta
5418 de conexao darede p
T TABLE: Immunity to under-frequency active power variation at the grid
connection port
Model AUSK1P
Voltage Un = 220Vac
Test Frequency Output power (W) Max AP of each phase Limits
sequence
a)—b) 60.0 Hz 8038.54 0.48%
c)—d) 59.5 Hz 7967.70 -0.40%
e)—f) 59.0 Hz 7983.61 -0.20%
g)-h) 58.5 Hz 7936.15 -0.80%
E)] 58.0 Hz 8005.18 0.06%
K)y-1) 57.5 Hz 8031.65 0.40% -2.5%Pn
m) — n) 58.0 Hz 8055.24 0.69%
0) —p) 58.5 Hz 7952.08 -0.60%
q-r 59.0 Hz 8022.06 0.28%
s) —1t) 59.5 Hz 8041.85 0.52%
u) —v) 60.0 Hz 7918.08 -1.02%
Diagrama/Diagram
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5.4.19 TABELA: Controle ativo de energia sobre frequéncia na porta de conexao a rede

(RD3.9) |TABLE: Active power control on over frequency on the grid connection port P
Model: AUSK1P
Poténcia de s.aida: 100% P
Power output:
e ot
Droop: 30%Pret / Hz

Condigbes de ensaio Medicédo

Test condition Measurement o
f (Hz) Target f (Hz) Output power (W) Tresponse AP/Pn Hm AR
P/Pn (s)

a)—b)60.0 | 100% 60.0 7974.06 -- -0.32%

c)—d) 60.2 | 100% 60.2 7923.92 -- -0.95%

e) —f) 60.5 91% 60.5 7199.25 0.40 -1.01%

g)—h)61.0 76% 61.0 6018.67 0.60 -0.77%

i)—j)61.5 61% 61.5 4819.38 0.60 -0.76%

k) —1) 62.0 46% 62.0 3630.68 0.60 -0.62%

m) —n) 62.5 31% 62.5 2465.44 0.60 -0.18% +2.5%
0) — p) 62.0 46% 62.0 3629.93 0.60 -0.63%

g)-r)61.5 61% 61.5 4827.87 0.60 -0.65%

s)—t) 61.0 76% 61.0 6088.13 0.60 0.10%

u) —v) 60.5 91% 60.5 7197.87 0.60 -1.03%

w) —x) 60.2 | 100% 60.2 7926.18 0.40 -0.92%

y) —z) 60.0 100% 60.0 7958.30 - -0.52%
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Diagrama/Diagram
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5.4.20 TABELA: Taxa de alteracdo daimunidade de fr_equénc_ia (ROCOF) =
(RD3.8) | TABLE: Rate of change of frequency (ROCOF) immunity
Model AUSBK1P
Teste a): Perfil de subfrequéncia
Test a): Underfrequency profile
Frequency
Step ) Change time Output power (W)
Begin End

To-Ta 60.00 Hz 60.00 Hz 330.0s 7949.47

T1-T2 60.00 Hz 57.00 Hz 15s 7946.94

T2—Ts 57.00 Hz 57.00 Hz 4.25s 7949.87

Tzs—Ta 57.00 Hz 60.00 Hz 15s 7950.23

Ta—Ts 60.00 Hz 60.00 Hz >2.0s 7940.68

Ts—Te 60.00 Hz 58.50 Hz 0.75s 7939.35

Te—Tr 58.50 Hz 58.50 Hz >30s 7940.45

T7-Ts 58.50 Hz 60.00 Hz 0.75s 7953.34

Ts—To 60.00 Hz 60.00 Hz >2.0s 7953.38

Teste b): Perfil de sobrefrequéncia
Test b): Overfrequency profile

Frequency
Step - Change time Output power (W)
Begin End

To-Ta1 60.00 Hz 60.00 Hz 330.0s 7954.07
T1-T2 60.00 Hz 63.00 Hz 15s /
T2—-Ts 63.00 Hz 63.00 Hz 9.25s 2273.27
Ts—Ta 63.00 Hz 60.00 Hz 15s /
Ta—Ts 60.00 Hz 60.00 Hz >2.0s 7937.34
Ts—Te 60.00 Hz 62.50 Hz 1.25s /
Te—T7 62.50 Hz 62.50 Hz >30s 2564.09
T7-Ts 62.50 Hz 60.00 Hz 1.25s /
Ts—To 60.00 Hz 60.00 Hz >2's 7958.89
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TABELA: Imunidade a tensdes transientes sobre/sob na porta de conexéo de
5421 rede (passagem de falha - FRT) =
o TABLE: Immunity to transient over/under voltages on the network connection
port (fault ride through - FRT)
Model: AUBK1P
Resultados do ensaio LVRT / LVRT test results
Residual .
phase-to- | Output power . Measured Measured Restormg
: Fault duration : power (W) time after
List of tests phase level P/Pnom limi fault duration bef d faul
voltage (%) imit [ms] [ms] efore an - fau t,
after fault | limit: 200 [ms]
V/Vnom
L. Single- 0.22 100 500 502 136.30 -
phase fault
2. Single- 0.52 100 2000 2010 315.53 -
phase fault
3. Single- 0.82 100 32000 35200 7996.22 106
phase fault
4. Single- 1.00 100 >5000 >5000 8021.13 94.5
phase fault
Resultados do ensaio HVRT / HVRT test results
Residual .
phase-to- | Output power . Measured Measured Restonng
. Fault duration : power (W) time after
List of tests phase level P/Pnom limi fault duration bef d faul
voltage (%) imit [ms] [ms] efore an - fau t,
after fault | limit: 200 [ms]
V/Vnom
L. Single- 1.17 100 1000 1108 870.91 -
phase fault
2. Single- 1.10 100 32000 32150 7970.49 83
phase fault
3. Single- 1.00 100 >5000 >5000 7968.81 86
phase fault
CondicGes de teste:
Tempo de descida e subida do simulador de tensdo: < 10 ms
As condicdes de teste sdo executadas como condi¢des de pior caso. O inversor alimenta a poténcia ativa
e reativa maxima durante o teste completo.
O inversor permanece conectado durante o teste e, apo6s a falha, recupera a poténcia nominal (ativa e
reativa) dentro de um tempo maximo de 200 ms, com tolerancia de + 10%
O inversor permanece conectado durante o ensaio e, apds 0 ensaio, recupera-se a poténcia hominal
(ativa e reativa) dentro de um tempo maximo de 200 ms, com tolerancia de £ 10%
Test conditions:
Voltage simulator fall and rise time: < 10 ms
The test conditions are performed as worst-case conditions. The inverter feeds maximal active and
reactive power during the complete test.
The inverter remains connected during the test and, after the fault, recovers to rated power (active and
reactive) within a maximum time of 200 ms, with a tolerance of + 10%
O inversor permanece conectado durante o teste e, apés o teste, recupera-se a poténcia nominal (ativa e
reativa) dentro de um tempo méximo de 200 ms, com tolerancia de + 10%
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LVRT Teste 1 Profundidade da fase da falha: 0,22 p.u., carga de 100%
LVRT Test 1 Depth of fault phase: 0.22 p.u., 100% load

LVRT Teste 2 Profundidade da fase da falha: 0.52 p.u., carga de 100%
LVRT Test 2 Depth of fault phase: 0.52 p.u., 100% load
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LVRT Teste 3 Profundidade da fase da falha: 0.82 p.u., carga de 100%
LVRT Test 3 Depth of fault phase: 0.82 p.u., 100% load

LVRT Teste 4 Profundidade da fase da falha: 1.0 p.u., carga de 100%
LVRT Test 4 Depth of fault phase: 1.0 p.u., 100% load
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LVRT 100% de carga, tempo de restauracéo
LVRT 100% load, restoring time
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HVRT Teste 1 Profundidade da fase da falha: 1.17 p.u., carga de 100%
HVRT Test 1 Depth of fault phase: 1.17 p.u., 100% load

HVRT Teste 2 Profundidade da fase da falha: 1.10 p.u., carga de 100%
HVRT Test 2 Depth of fault phase: 1.10 p.u., 100% load
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Secédo Requisito — Teste Resultado — Observacdes | Veredito
Clause Requirement — Test Result — Remark Verdict

HVRT Teste 3 Profundidade da fase da falha: 1.00 p.u., carga de 100%
HVRT Test 3 Depth of fault phase: 1.00 p.u., 100% load

HVRT 100% de carga, tempo de restauracao
HVRT 100% load, restoring time
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Secédo Requisito — Teste Resultado — Observacdes | Veredito
Clause Requirement — Test Result — Remark Verdict
5.4.22 TABELA: Conectando e reconectando a porta de conexao de rede =
(RD3.10) | TABLE: Connecting and reconnecting to the network connection port

Parametro Configuragdo por omisséo | Intervalo

Parameter Default setting Range

Frequéncia inferior <

Lower frequency (f <) (H2): 59.5 Hz 59.0 Hz < f<59.9 Hz

Frequéncia superior <

Upper frequency (f >) (Hz) 60.2 Hz 60.1Hz<f<61.0Hz
Definir os | Baixa tens&o

<

valores Lower voltage (U <) (V) 0.90 p.u. 0.88 p.u.<U<=<0.95p.u.
Setting Tens&o superior <
values Upper voltage (U >) (V) 1.10 p.u. 1.05p.u.<U=<1.10p.u.

Tempo dg observagao 180 s 10s-300s

Observation time [s]

Gradiente de aumento da poténcia

activa 20% Prnom/min 10% < Pnom/min < 50%

Active power increase gradient

Condic@es de tensdo / Voltage conditons

a)— c) Reconnection

220V, 60 Hz, esperar 30 s para que 0 equipamento inicie sua operacao;
Feche o interruptor 2 e registe o tempo em que a energia ativa fornecida
pela ESE na porta de conexao a rede se torna maior que 1% do valor
nominal.

220 V, 60 Hz, wait for 30 s for the equipment to start its operation; Close
switch 2 and record the time in which the active power supplied by the
ESE at the grid connection port becomes greater than 1% of the nominal
value.

Tempo de reconexdo medido:
Measured reconnection time:

180.6 s

Prazo de reconexao:
Reconnection time limit:

180 s

d)Gradient

O gradiente deve ser registrado por pelo menos 330 s até que o inversor
tenha a poténcia de saida total.

Gradient should be recorded for at least 330 s until the inverter has the
full output power.

Gradiente medido (%Pnon/min)
Measured gradient (%Pnon/min)

19.3%Pnon/min

Limite de gradiente:
Gradient Limit:

20%Pnon/min

e)In voltage range after voltage
failure

Reduza a tenséo do simulador de rede para um valor entre 0% e 10%
Un e registre o tempo em que a energia ativa fornecida pela ESE na
porta de conexao de rede se torna zero.

Reduce the voltage of the grid simulator to a value between 0% and 10%
Un and record the time in which the active power supplied by the ESE at
the grid connection port becomes zero.

Tempo de interrupcao [s]

Disconnection time [s] 0.002's
Limite:
Limit: 0.020s
Aumentar a tensdo do simulador de rede para 95% do valor nominal e
registrar o tempo em que a energia ativa fornecida pela ESE na porta de
: . conexao de rede se torna maior que 1% do valor nominal.
)Reconnection

Increase the voltage of the grid simulator to 95% of the nominal value
and record the time in which the active power supplied by the ESE at the
network connection port becomes greater than 1% of the nominal value.
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Secédo Requisito — Teste Resultado — Observacdes | Veredito
Clause Requirement — Test Result — Remark Verdict

Tempo de reconex&o

medido:Measured reconnection 180.2 s
time:

Prazo de

reconexao:Reconnection time 180 s
limit:

O gradiente deve ser registrado por pelo menos 330 s até que o inversor
tenha a poténcia de saida total.

Gradient should be recorded for at least 330 s until the inverter has the
full output power.

g)Gradient

Gradiente medido (%Pnon/min)
Measured gradient (%Pnon/min)

Limite de gradiente: . _
Gradient Limit: 20%Pnon/min

19.0%Pnon/min

Diagrama/Diagram

9000.00 350.00

646.00, 795598
1438.00,7939.70

£000.00
300.00
7000.00
15520, 220.08 750,00
£000.00 943.00,220.08
< 5000.00 000
E, <
2 400000 5
s 15000 =
3000.00
100.00
2000.00
50,00
1000.00
335.80,18.25 1123.20,18.25
0.00 0.00
0.00 200.00 400.00 600.00 200.00 1000.00 1200.00 1400.00
Time(s)
Power —Voltage
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Secédo Requisito — Teste Resultado — Observacdes | Veredito
Clause Requirement — Test Result — Remark Verdict
5.4.23 TABELA: Modulacédo de poténcia reativa na porta de conexao arede =
(RD6.11) | TABLE: Active power limitation on the grid connection port

Model: AUSK1P

Valor médio de
Lmin/Pa[%] | 100 | g0 80 70 60 50 40 30 20 10
1-min mean
value / Pn [%]
Psetpoint [W]: 8000 7200 6400 5600 4800 4000 3200 2400 1600 800
Peso [W]: 7987.9 | 7187.9 | 6388.1 | 5585.7 | 4792.3 | 3992.1 | 3194.0 | 2396.0 | 1595.8 | 795.0
APgso/ Pn [%]: -0.15 | -0.15 | -0.15 | -0.18 | -0.10 | -0.10 | -0.07 | -0.05 | -0.05 | -0.06
Limit APgso/ Pn: + 2.5 % of P
Diagrama/Diagram
Power

S000.00

BODO .00

7000.00

6000 .00

5000.00

4000.00

3000.00

2000.00

1000.00

0.00
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Secédo Requisito — Teste Resultado — Observacdes | Veredito
Clause Requirement — Test Result — Remark Verdict
5.4.24 TABELA: Modulacédo de poténcia reativa na porta de conexao arede =
(RD6.12) | TABLE: Reactive power modulation on the grid connection port
Model: AUSK1P
Q Reactive Measured Measured Measured Deviation to Measured
power set active power reactive reactive power setpoint changed
point Q/Pn [%] [W] power [Var] Q/Pn [%] AQ/Pn [%] time [s]
-Qmin -43,58 4057.80 -3465.70 -43.31 -0.27 /
0 0 4057.87 42.41 0.53 0.53 0.6
+Qmax +43,58 4057.90 3457.85 43.22 0.36 0.6
Q

-4000.00
0.00

50.00

100.00

150.00

200.00

=]
=]
=]

300.00

350.00

400.00
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Secédo Requisito — Teste Resultado — Observacdes | Veredito
Clause Requirement — Test Result — Remark Verdict
5.4.25 TABELA: Desconexédo e reconexao do sistema fotovoltaico da rede =
(RD6.13) | TABLE: Disconnecting and reconnecting the photovoltaic system from grid

Model: AUSK1P

Poténcia activa Poténcia ativa ngﬂ?afira Limite de tempo de
Comando externo | medida antes do | medida apos o comando externo desconex-
comando (W) comando 1 min (W) (ms) ao/reconexao

External command

Measured active
power before
command (W)

Measured active
power after
command 1 min (W)

Time to execute
the external
command (ms)

Disconnection /
Reconnection time
limit

D_esconexa_o 7957 0 218 1 min
Disconnection
Reconexao 0 7967 21100 1 min
Reconnection
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Secédo
Clause

Requisito — Teste Resultado — Observagdes
Requirement — Test Result — Remark

Veredito
Verdict

Tempo para executar o comando externo: Disconnection (ms)
Time to execute the external command: Disconnection (ms)

Tempo para executar o comando externo: Reconnection (ms)
Time to execute the external command: Reconnection (ms)
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Secédo Requisito — Teste Resultado — Observacdes | Veredito
Clause Requirement — Test Result — Remark Verdict
5.4.26 TABELA: Eficiéncia estatica do MPPT P
(RD4.3) TABLE: Static MPPT efficiency

Tabela 1 — Especificacdes de teste para a eficiéncia estatica MPPT
Table 1 — Test specifications for the static MPPT efficiency

Model: AUSK1P

MPP voltage of

MPP power of the simulated I/V characteristic normalized to rated DC
power, Pwvpp.pvs / Pocr

Note:

the simulated Simulated I/V
I/V characteris- characteristic 5% 10% 20% 25% 30% 50% 75% 100%
tie Static MPPT Efficiency (%)
VmpPmax OF S PVl | 99.62 | 99.76 | 99.89 | 99.91 | 99.91 | 99.93 | 99.95 | 99.95
c-Si
(0,8:Vocmax) ¢ PV2 | 99.46 | 99.77 | 99.89 | 99.92 | 99.92 | 99.94 | 99.91 | 99.94
v S PVl | 99.68 | 99.85 | 99.90 | 99.93 | 99.94 | 99.94 | 99.85 | 99.83
DC,r C-olI
PV2 | 99.69 | 99.82 | 99.90 | 99.91 | 99.92 | 99.94 | 99.92 | 99.94
PVl | 99.78 | 99.88 | 99.93 | 99.92 | 99.93 | 99.93 | 99.94 | 99.94
VMPPMin c-Si
PV2 | 99.79 | 99.89 | 99.92 | 99.92 | 99.91 | 99.94 | 99.94 | 99.93
MPP voltage of
the simulated Simulated I/V | Calculated of Static European Calculated of Static CEC MPPT
I/V characteris- | characteristic MPPT efficiency (%) efficiency (%)
tic
VMPPmax or C-Si PV1 99.91 99.93
(0,8-Vocmax) ¢ PV2 99.91 99.91
v S PV1 99.90 99.88
per PV2 99.92 99.92
v _ .S PV1 99.92 99.93
MEPmIn PV2 99.92 99.93
Nota:

As tensBes MPP nas diferentes condi¢cdes de ensaio (Vmppmax, Voc,r, Vvprmin) devem ser mantidas
constantes durante o ensaio para cada nivel de poténcia.

The MPP voltages at the different test conditions (Vmpemax, Voc,r, VMppmin) shall be kept constant during the
test for each power level.
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Secédo Requisito — Teste Resultado — Observacdes | Veredito
Clause Requirement — Test Result — Remark Verdict

Tabela: Condi¢cdes de ensaio para a eficiéncia dindmica do MPPT
5.4.26 Sequéncia de ensaio com rampas 10%— 50 % Gstc

(RD4.4) TABLE: Test conditions for dynamic MPPT efficiency P
Test sequence with ramps 10 % — 50 % Gstc
Table B.1 — Dynamic MPPT-Test 10 % — 50 % Gsrc (valid for the evaluation of Queprdyn)
Model: AUSK1P
From-to Delta Dwell time Waiting
W/m? W/m?2 setting time setting
100-500 400 s 300s
. : Dwell ) Efficiency
Rﬁﬁritggn : V?/}(r)np;?s) Rar?sp; UP Dwe(lé )tlme Ramp DN (s) | time Duzglon (%)
(s) PV1 PVv2
2 0.5 800 10 800 10 3540 99.87 99.91
2 1 400 10 400 10 1940 99.87 99.91
3 2 200 10 200 10 1560 99.82 99.85
4 3 133 10 133 10 1444 99.76 99.78
6 5 80 10 80 10 1380 99.48 99.24
8 7 57 10 57 10 1372 99.08 98.63
10 10 40 10 40 10 1300 98.50 98.48
10 14 29 10 29 10 1080 98.15 98.44
10 20 20 10 20 10 900 98.33 98.50
10 30 13 10 13 10 760 98.56 98.55
10 50 8 10 8 10 660 98.54 98.58
- Total 15936 -
- h:m:s| 04:25:36 -
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Test sequence with ramps 30 % — 100 % Gstc

Secédo Requisito — Teste Resultado — Observacdes | Veredito

Clause Requirement — Test Result — Remark Verdict
Tabela: Condi¢cdes de ensaio para a eficiéncia dindmica do MPPT

5.4.26 Sequéncia de ensaio com rampas 30%— 100 % Gsrc p

(RD4.4) TABLE: Test conditions for dynamic MPPT efficiency

Table B.2 — Dynamic MPPT-Test 30 % — 100 % Gsrc (valid for the evaluation of Qveprdyn)

Model: AUSK1P

From-to Delta Dwell time Waiting
W/m?2 W/m?2 setting time setting
300-1000 700 s 300 s
- , ) i Efficiency
Repetition Slope Ramp UP | Dwell time | Ramp DN | Dwell time | Duration (%)
2
Number (W/ma/s) (s) (s) (s) (s) (s) PV1 | Pv2
10 10 70 10 70 10 1900 99.77 | 99.77
10 14 50 10 50 10 1500 99.78 | 99.78
10 20 35 10 35 10 1200 99.76 | 99.78
10 30 23 10 23 10 960 99.78 | 99.79
10 50 14 10 14 10 780 99.76 | 99.76
10 100 7 10 7 10 640 990.72 | 99.72
- Total 6980 -
- h:m:s 01:56:20 -
Tabela: Condicdes de ensaio para a eficiéncia dindmica do MPPT
5.4.26 Ensaio de arranque e paragem com rampas lentas =
(RD4.4) TABLE: Test conditions for dynamic MPPT efficiency
Start-up and shut-down test with slow ramps
Table B.3 — Dynamic MPPT- Slow Ramp 1 % — 10 % Gsrc
(valid for the evaluation of Queptayn)
Model: AUBK1P
From-to Delta Dwell time Waiting
W/m? W/m? setting time setting
10-100 90 30s 300 s
. ) ) i Efficiency
Repetition Slope Ramp UP | Dwell time | Ramp DN | Dwell time | Duration (%)
2
Number (W/m2/s) (s) (s) (s) (s) (s) PV1 | PV2
1 0,1 980 30 980 30 2320 98.93 | 99.30
- Total 2320 -
- h:m:s 00:38:40 -
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Secédo Requisito — Teste Resultado — Observacdes | Veredito

Clause Requirement — Test Result — Remark Verdict

5.4.26 Tabela: Eficiéncia global =

(RD5) TABLE: Overall Efficiency

Model: AUSK1P

MPP voltage of . AC power normalized to MPP power of the simulated I/V characteristic,

the simulated Simulated Pac/ Pupp, pvs

IV characteris- A

tic characteris- 5% 10% 20% 25% 30% 50% 75% | 100%
tic Overall Efficiency 1 (%)

\VMPPmax OF .

(0,8-Vocma) & c-Si 95.37 | 96.25 | 96.62 | 96.66 | 96.68 | 96.58 | 96.28 | 95.91

Vbcr c-Si 89.19 | 96.48 | 96.80 | 96.83 | 96.72 | 96.62 | 96.32 | 96.58

VMPPmin c-Si 90.82 | 93.86 | 95.30 | 95.55 | 95.68 | 95.70 | 95.50 | 96.05

MPP voltage of Simulated

the simulated AV Calculated of Overall European Calculated of Overall CEC

I/V characteris- | characteris- efficiency (%) efficiency (%)

tic tic

VMPPmax OF .

(0,8-Vocma) & c-Si 96.41 96.39

Vber c-Si 96.41 96.47

VMPPmin c-Si 95.46 95.52
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Apéndice: Imagens
Appendix: Pictures
Invélucro - Vista Frontal
Enclosure — Front View

Invélucro - Vista Traseira
Enclosure — Back View
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Invélucro - Vista Lateral
Enosure — Side View

_— —— -

Invélucro - Vista Lateral

Enclosure — Side View
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Invélucro - Vista Lateral
Enclosure — Side View

Invélucro - Vista Lateral
Enclosure — Side View
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Invélucro - Visao interna
Internal view

Quadro Principal-
Main Board-

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