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Test items particulars

Equipment mobility..............ccccvvvneeen. : Permanent connection

Operating condition .............cccceuveeen. : Continuous

Class of equipment ............cccocvveeee. : Class|

Protection against ingress of water..: IP65 according to EN 60529

Mass of equipment [Kg.......c.co...... : SOFAR 1100TL, SOFAR 1600TL, SOFAR 2200TL: 11kg

SOFAR 2700TL, SOFAR 3000TL: 12kg

Test case verdicts

Test case does not apply

to the test object............coooeeel . N/A

Test item does meet

the requirement...........ccccceeeeeenenenn. . P(ass)

Test item does not meet

the requirement...........ccccceeveeenenen. o F(all)

Testing

Date of receipt of test item............... . 2014-05-08

Date(s) of performance of test......... : 2014-05-08 to 2014-07-16

General remarks:

The test result presented in this report relate only to the object(s) tested. The report shall state compliance of
the tested objects with the requirements of G83/1. This report must not be reproduced in part or in full without
the written approval of the issuing testing laboratory.

"(see Annex #)" refers to additional information appended to the report.
"(see appended table)" refers to a table appended to the report.

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

This Test Report consists of the following documents:

1. Test Results
2. Annex No. 1 - EMC Test Report

3. Annex No. 2 — Pictures of the unit

4. Annex No. 3 — Test equipment list
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Copy of marking plate:

SYEAR SYEAR SYEAR
PV Grid Inverter SOFAR 1100TL PV Grid Inverter SOFAR 1600TL PV Grid Inverter SOFAR 2200TL
Maximum DC input voltage 450 Maximum DC inpul veltage 450V Maximum DC inpul vollage

DC vaoltzge range

Maximum DC input current

Maximum PV |sc

Nominal Grid voltage

Power factor 1
Ingress protection |P&S
Operaling lemperature range -25-+60°C
Protective class Class | Protective class Class | Protective class Class |
Manufacturer: Shenzhen SOFARSOLAR Co., Ltd, Manutacturer: Shenzhen SOFARSOLAR Ce., Lid. Manulacturer: Shenzhen SOFARSOLAR Co., Lid,
Made in China Made in China Made in China
VDEQ126-1-1,VDE-AR-N 4105,G8 32 EN50438, VDED126-1-1 VDE-AR-N 4105,GBX/2 ENSM3E, VDED126-1-1 VDE-AR-N 4105,GE3/2 EN5S0438,
C10/11,AS4TT7,RDME99 UTE C15-7 121 C10/1,AS4TTT,ROMESD, UTE C15-712-1 C10/11,AS4777 RD1699 UTE C15-712-1

[HACEASOAAER| ((HACEALAAE| (NACEALA AR

SYFAR SYFAR
soLam =oL A
PV Grid Inverter SOFAR 2700TL PV Grid Inverter SOFAR 3000TL
Maximum DG input valtage 500V Maximum DC input vallage 500
DG voltage range 100-480V DGvolageronge 1(]0_;;6_\;
Maximum DC input current 13A Maximum DC input current 1A
Maximum PV Isc 15A Maximum PV Isc o 15A
Nominal Grid voltage L/IN/PE 230V~ Nominal Grd voltage LIN/PE 230V~
Maximum AC output currant 11.5A Maximum AC oulput current - “1-;.':
Nominal Grd frequency B0Hz Mominal Grid frequency ::::
Maximum AC output power 2500W Maximum AC oulput power
Power factor 1 Power factor 1
Ingress protection IP&5 ingress protsction | | _F_*ES_
Operating lemperalure range -25-460°C Operaling lemperatoe range -25~—EI;°E
Prolective class Class | Protective clsse Cl_x;_s_,r;_l
Manufacturer; Shenzhen SOFARSOLAR Co., Litd, Manufaciurer; Shenzhen SOFARSOLAR Co.,, Lid
Made in China Made in China
VDEOQ126-1-1,VDE-AR-N 4105, GB3/2, ENG0438, VDED126-1-1,VDE-AR-N 4 105 GBI/2 ENG 0438,
C10V11,AS4777,RD1699,UTE C15712-1 C10A1,AS4TTT RD1629 UTE C15-712-1

[HACEASAAE| [(WACEADA AR
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General product information:

The Solar Inverter converts DC voltage into AC voltage.

The input and output are protected by varistors to Earth. The unit is providing EMC filtering at the PV input and
output toward mains. The unit does not provide galvanic separation from input to output (transformerless). The
output is switched off redundantly by the high power switching bridge and two relays. This assures that the
opening of the output circuit will also operate in case of a single error.

' l|
ﬂ#‘;’_ II'I]JI.I‘ i:l !: _l _l II"_ Ou[put :.’-.I L
DC-Switch! . o P —
{optional) } ] E__ i Vo
yptiona | i E :/--.\ I,' -. N
2V L Filter fmms T i Filer | |
B e L
PV-" oo ! : L8 - &
insulation ", = A - ft-gi-b-b-f GFer
oo o Bl _lE -
S = zg§3d SN
Al L e P PR3 W, = A
LG Main-DSP Slave-DSP
Power

RS-485,Dry-relay,
Wi-Fi(optional)

The internal control is redundant built. It consists of Microcontroller Master DSP (UC34) and Slave DSP
(UC35).

The Master DSP control the relays (RYP2-RYP5) by switching signals; measures the PV voltage, PV current,
Bus voltage, grid voltage, frequency, AC current with injected DC and the array insulation resistance to
ground. In addition it tests the current sensors and the RCMU circuit before each start up.

The Slave DSP (UC35) is measures the grid voltage, AC current, grid frequency and residual current, also can
switch off the relays (RYP2-RYPS5) independently, and communicate with Master DSP (UC34) each other.

The current is measured by a current sensor. The AC current signal and the injected DC current signal are
sent to the Master DSP(UC34). The Master DSP(UC34) tests and calibrates before each start up all current
sSensors.

The unit provides two relays in series in all output conductors. When single fault applied to one relay, alarm an
error code in display panel, another redundant relay provides basic insulation maintained between the PV array
and the mains. All the relays are tested before each start up.

The product was tested on:
Hardware version: V1.00
Software version: V1.00

Bureau Veritas Shenzhen Co.. Ltd No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
Dongauan Branch v Houjie Town, Dongguan City, Guangdong Fax: +86 769 8599 1080
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Description of the differences of the models within a series:

The models SOFAR 1100TL, SOFAR 1600TL, SOFAR 2200TL, SOFAR 2700TL and SOFAR 3000TL are
same as in hardware except the components are in the different table. Identical in software the output power
just adjusted by software.

Difference table

SOFAR SOFAR SOFAR SOFAR SOFAR

1100TL 1600TL 2500TL 2700TL 3000TL
Boost inductor 2,6mH 2,6mH 1,9mH 1,9mH 1,9mH
Resistor (RP105, RP108 220ohm / 220o0hm / 2000hm / 200ohm / 2000hm /
/RP189,RP109) 10Kohm 10Kohm 7,5Kohm 7,5Kohm 7,5Kohm
Eggzcyaggg?réggz)l’ 2 pcs 2 pcs 3 pcs 3 pcs 3 or4pcs
Inverter inductor 3,4mH 2,3mH 2,1AmH 1,5mH 1,3mH
Resistor (RP118, RP119, 499 Q, 1 KQ, 1 KQ, 2 KQ, 2 KQ,
RC18 /RP120, 200 Q, 200 Q, 330 Q, 100 Q, 100 Q,
RP121,RC22) 200 Q 100 Q 330 Q 100 Q 100 Q

DC switch and Wi-Fi module are optional.

All tests were performed on EUT SOFAR 3000TL. Tests of the SOFAR 3000TL not applicable for the model(s)
SOFAR 1100TL, SOFAR 1600TL, SOFAR 2200TL and SOFAR 2700TL were performed on the concerned
model(s) and a statement is given at the relevant test.

Bureau Veritas Shenzhen Co., Ltd.

Dongguan Branch

No. 34, Chenwulu Section, Guantai Rd.,
Houjie Town, Dongguan City, Guangdong

523942, China
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Engineering recommendation G83/2

Clause Requirement — Test Result — Remark Verdict

5 Connection, Protection & Testing Requirements

5.1 Connection Procedure

51.1 Single Premises Connection Procedure | Rely in the responsibility of N/A

In most instances the installation of a single the installer.

SSEG or multiple SSEGs (provided that the
aggregate installed capacity is no greater
than 16A per phase) within a single
Customer’s Installation, connected in
parallel with the public Distribution System,
will have negligible impact on the operation
of the Distribution System; as such there
will be no need for the DNO to carry out
detailed network studies to assess the
impact of the connection. As required by
the ESQCR Certificate of Exemption (2008)
(see Appendix 6) the Installer shall provide
the DNO with all necessary information on
the installation no later than 28 days after
the SSEG(s) have been commissioned; the
format and content shall be as shown in
Appendix 3.

This procedure will not apply where an
Installer plans or has already installed other
SSEGs in a Close Geographic Region; in
this case the procedure in 5.1.2 shall be
followed. Failure to comply with this
requirement may lead to the disconnection
of the Customers Installation under
ESQCR (26) or failure of the SSEG to
operate as intended.

5.1.2 Multiple Premises Connection Rely in the responsibility of N/A
Procedure the installer.

In the case of projects where the proposal
is to install single or multiple SSEGs in a
number of Customers Installations in a
Close Geographic Region, the Installer
shall discuss the installation project with the
local DNO at the earliest opportunity. The
DNO will need to assess the impact that
these connections may have on the
network and specify conditions for
connection. The initial application will need
to be in a format similar to that shown in
Appendix 2. Connection of the SSEG is
only allowed after the application for
connection has been approved by the DNO
and any DNO works facilitating the
connection have been completed.
Confirmation of the commissioning of each
SSEG system will need to be made no later
than 28 days after commissioning; the

No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
Houjie Town, Dongguan City, Guangdong Fax: +86 769 8599 1080
523942, China Email: customerservice.dg@cn.bureauveritas.com
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Clause Requirement — Test Result — Remark Verdict
format and content shall be as shown in
Appendix 3.
5.2 Installation Wiring and Isolation The required wiring for the P
The installation that connects the SSEG to SSEG is stated in the
the Exit Point shall comply with the manual.
requirements of BS 7671. All wiring The installation relies in
between the Exit Point and the SSEG shall | the responsibility of the
be protected by a suitably rated protective installer.
device; and shall be of suitable size and
type for the rating of the SSEG. The
SSEG(s) shall be connected via an
accessible isolation switch that is capable
of isolating all phases and neutral. The
isolation switch shall be capable of being
secured in the ‘off’ (isolated) position.
5.3 Interface Protection Test results see appended P
The purpose of the Interface Protection is table.
to ensure that the connection of a SSEG
system will not impair the integrity or
degrade the safety of the DNO’s
Distribution System. The interface
protection may be located in a separate
unit or integrated into the SSEG (the
Inverter in the case of technologies which
connect via an Inverter).
The DNO is responsible under the
Distribution Code for ensuring, by design,
that the voltage and frequency at the
Connection Point remains within statutory
limits. The G83/2 Interface Protection
settings have been chosen to allow for
voltage rise or drop within the Customer’s
Installation and to allow the SSEG to
continue to operate outside of the statutory
frequency range as required in the
Distribution Code.
5.3.1 Interface Protection Settings and Test Test results see appended P
Requirements table.
Interface Protection shall be installed which | A Disconnection device
disconnects the SSEG system from the with mechanical
DNOQO’s Distribution System when any separation in the use of
parameter is outside of the settings shown | two relays in series in line
in Table 1. and neutral are provided in
the SSEG.
Protection Trip Setting Trip delay The S_SEG prowdes the
Function Setting (Time) followings secure way to
UNV stage 1 Voom-13% 265 display the settings:
UNstage2 | Voom20% 0,55 A display on a PC which
can communicate with the
ONVstagel | Vnom*14% 10s device and confirm that it
OlVstage2 | Vnom+19%? 0,58 is the correct device by
Bureau Veritas Shenzhen Co.. Ltd. No.__34, Chenwulu Section_, Guantai Rd., Tel: +86 769 8593 5656
' Houjie Town, Dongguan City, Guangdong Fax: +86 769 8599 1080

Dongguan Branch

523942, China

Email: customerservice.dg@cn.bureauveritas.com
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Clause

Requirement — Test

Result — Remark

Verdict

U/F stage 1 47,7Hz 20s

U/F stage 2 47Hz 0,5s

O/F stage 1 51,5Hz 90s

OJ/F stage 2 52Hz 0,5s

Loss of Mains*
(Vector Shift)

12 degrees 0,0s

Loss of Mains*
(RoCoF)

0,2Hz per 0,0s
second

Vhom = 230V phase to neutral

* Other forms of Loss of Mains techniques may be
utilised but the aggregate of the protection operating
time, disconnection device operating time and trip
delay setting shall not exceed 1.0 second.

2 For grid surge voltages greater than 230V +19%
which are present for periods of <0.5s the SSEG is
permitted to reduce/cease exporting in order to
protect the equipment.

The total disconnection time for voltage
and frequency protection including the
operating time of the disconnection device
shall be the trip delay setting with a
tolerance of, -0 s + 0.5s.

For the avoidance of doubt voltage and
frequency excursions lasting less than the
trip delay setting shall not result in
disconnection.

All settings shall be applied as shown in the
above table, so that they can be inspected
if required by the DNO to confirm that the
settings are correct. Only devices that have
protection settings set and locked during
manufacture can be considered as Type
Tested.

a) A display on a screen which can be
read;

b) A display on a PC which can
communicate with the device and confirm
that it is the correct device by means of a
serial number permanently fixed to the
device and visible on the PC screen at the
same time as the settings;

c) Display of all settings including nominal
voltage and current outputs, alongside the
serial number of the device, permanently
fixed to the device.

means of a serial number
permanently fixed to the
device and visible on the
PC screen at the same
time as the settings

The settings of SSEG are
password protected and
only changeable by the
responsible installer and
not by the user.

5.3.2

Loss of Mains Protection

Loss of mains protection shall be
incorporated and tested as defined in the
relevant annex. Active methods which use
impedance measuring techniques by

Test results see appended
table.

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch

No. 34, Chenwulu Section, Guantai Rd.,
Houjie Town, Dongguan City, Guangdong
523942, China
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Clause

Requirement — Test

Result — Remark

Verdict

drawing current pulses from or injecting AC
currents into the DNO’s system are not
considered to be suitable. For SSEGs
which generate on more than one phase,
the loss of mains protection should be able
to detect the loss of a single phase of the
supply network. This should be tested
during type testing and recorded on in
Appendix 4.

533

Frequency Drift and Step Change
Stability Test

Under normal operation of the network the
frequency changes over time due to
continuous unbalance of load and
generation or can see a step change due to
the loss of a network component which
does not cause a loss of supply.

In order to ensure that the phenomena do
not cause un-necessary tripping of SSEG,
stability Type Tests shall be carried out.

The SSEG provides the
Change of Frequency
(RoCoF) method.

Test results see appended
table.

534

Automatic Reconnection

Some Distribution Systems employ
automatic Circuit Breakers that trip and re-
close when a fault is detected. In order to
prevent a SSEG being damaged by a DNO
Circuit Breaker automatically closing and
consequently energising a SSEG when it is
out of synchronism with the rest of the
system, the protection system shall ensure
that the SSEG remains disconnected from
the DNQO’s Distribution System until the
voltage and frequency on the DNO’s
Distribution System have remained within
the limits of Table 1 for a minimum of 20
seconds®.

3 Reference in accordance with BS EN 50438 (2007)

Test results see appended
table.

5.4

Quality of Supply

The connection of the SSEG in parallel with
a DNO’s Distribution System shall not
impair the quality of supply provided by the
DNO to the User or any other Customer. In
this respect the SSEG shall comply with the
requirements of the EMC Directive and in
particular the product family emission
standards listed in Table 2.

SSEG
rating

Parameter Standard Class

<16 A | EN 61000-

3

Harmonics (ass A

Voltage <16 A | EN 61000- | dmax =

fluctuations 3-3 4%

Test results see appended
table.

See Annex 1 EMC test
report.

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch

No. 34, Chenwulu Section, Guantai Rd.,
Houjie Town, Dongguan City, Guangdong
523942, China
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Clause Requirement — Test Result — Remark Verdict

| and Flicker | | | |

54.1 Testing for Harmonic emissions Test results see appended P

The SSEG or group shall meet the table.

harmonic emissions of table 1 in BS EN
61000-3-2 with a scaling factor applied as
follows for each harmonic current.

5.4.2 Testing for flicker Test results see appended P

The SSEG or group shall meet the required table.

Umaxs e, Ay, Pst . P requirements of BS EN
61000-3-3 with a scaling factor applied as
follows for each voltage change
component.

55 DC Injection Test results see appended P

The effects of, and therefore limits for, DC | 22€"

currents injected in the DNO’s Distribution
System is an area under current
investigation by DNOs. Until these
investigations are concluded the upper limit
for DC injection is 0.25% of AC current
rating per phase. Where a SSEG is
designed to be installed singly in an
installation, for example a domestic CHP
unit, then this DC injection limit can be a
maximum value of 20mA for sub 2kW
SSEG and can be tested alone.

Where necessary the DC emission
requirements can also be satisfied by
installing an isolating transformer between
the Inverter and the connection to the
DNO’s Distribution System.

5.6 Power Factor Test results see appended P

When operating at rated power the SSEG table.

shall operate at a power factor within the
range 0.95 lagging to 0.95 leading relative
to the voltage waveform unless otherwise
agreed with the DNO eg for power factor
improvement.

57 Short Circuit Current Contribution

57.1 Directly Coupled Generation Test results see appended

The Manufacturer shall establish the table.

maximum short circuit current contribution
from the SSEG and the conditions under
which this exists. This information shall be
provided to the DNO by the Installer as part
of the commissioning notification as per
Appendix 3.

Parameter Symbol | Method of
Determination

No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
Houjie Town, Dongguan City, Guangdong Fax: +86 769 8599 1080
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Peak short-circuit ip Direct
current measurement
Initial value of A Direct
aperiodic measurement
Component
Initial symmetrical Ik” Interpolation of
short-circuit current plot
Decaying idc Interpolation of
(aperiodic) plot & calculation
component of
short- circuit
current
Reactance / XIR Calculation
Resistance ratio of
source
5.7.2 Inverter Connected Generation Test results see appended P
Inverter connected SSEGs generally have table.
small short circuit fault contributions.
5.8 Voltage Unbalance Considered P
There is no requirement to balance phases | The SSEG is rated with
on installations below or equal to 16A per 4,34A per phase for
phase. SOFAR 1100TL,
For multiple installations of SSEGs (eg in The SSEG is rated with
new housing developments), balancing the | 6,52A per phase for
SSEGs evenly against the load on the three | SOFAR 1600TL,
phases will need to be considered by the The SSEG is rated with
DNO. 8,69A per phase for
SOFAR 2200TL,
The SSEG is rated with
10,86A per phase for
SOFAR 2700TL,
The SSEG is rated with
12,17A per phase for
SOFAR 3000TL,
5.9 Certification Requirements
5.9.1 General Considered
Type Tested certification is the
responsibility of the SSEG Manufacturer.
The requirements are detailed in Appendix
4.
5.9.2 Compliance Considered P
The SSEG shall comply with all relevant EMC test results see
European Directives and should be labelled | Annex 1 EMC test report.
with a CE marking. The CE declaration relies
in the responsibility of the
manufacturer.
5.9.3 Verification Test Report Considered P
The Manufacturer shall make available Rely in the responsibility of

Bureau Veritas Shenzhen Co., Ltd.
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upon request a verification test report the manufacturer.
confirming that the SSEG has been Type
Tested to satisfy the requirements of this
Engineering Recommendation. The report
shall detail the type and model of SSEG
tested, the test conditions and results
recorded. All of these details shall be
included on a test sheet. The required test
sheet and declaration is shown in Appendix
4,

6 Operation and Safety

6.1 Operational Requirements The inverter is tested P
In all cases the User shall ensure that the ?eccl?irr(::l;ge:': relevant
SSEG system is so installed, designed and q '
operated to maintain at all times, The operational
compliance with the requirements of requirements in all cases
ESQCR 22(1) (a). rely in the responsibility of

the user.
6.2 Labelling The required labelling is P

The Installer shall provide labelling at the
Exit Point (Fused Cut Out), meter position,
consumer unit and at all points of isolation
between the Exit Point and the SSEG
within the User’s premises to indicate the
presence of a SSEG. The labelling should
be sufficiently robust and if necessary fixed
in place to ensure that it remains legible
and secure for the lifetime of the
installation. The following sign shall be

used.
Do fof work on s agquipment wundd B & dolated from
both maing and on she genesation suppies

NG
Tuw Bupoly

walste on-aile Generating Uni(x) o .........
smolate e supply =t =

P g - Oy parass Mahatind by Tw W0 ruy senove B ot i ool Las

Note: The safety sign does not imply a right on the
Customer, User, Installer or maintainer to operate
(remove / replace) the DNO’s cut-out fuse.

In addition to the safety labelling, this
Engineering Recommendation requires the
following, up to date, information to be
displayed at the point of interconnection
with the DNQ’s Distribution System.

a) A circuit diagram relevant to the
installation showing the circuit wiring,
including all protective devices, between
the SSEG and the DNOs fused cut-out.
This diagram should also show by whom all

stated in the manual of the
SSEG.

The installation relies in
the responsibility of the
installer.
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apparatus is owned and maintained,;

b) A summary of the protection settings
incorporated within the equipment.

Figure 2 shows an outline example of the

type of circuit diagram that will need to be

displayed. Figure 2 is non-prescriptive and
is for illustrative purposes only.

e AHa{He =

(@)

I L
et vy bt 4 e W

Figure 2 - Exarmple of the type of circul dagram

The Installer shall advise the User that it is
the User’s responsibility to ensure that this
safety information is kept up to date. The
installation operating instructions shall
contain the Manufacturer’s contact details
eg name, telephone number and web
address.

6.3 Maintenance & Routine Testing The periodic testing of the P

Periodic testing of the SSEG is SSEG. is stated with 5.5
recommended at intervals prescribed by years in the manual.
the Manufacturer. This information shall be
included in the installation and User
Instructions. The method of testing and/or
servicing should be included in the
servicing instructions.

6.4 Earthing The SSEG is a P
transformerless unit and
did not provide an earthing
option.

When a SSEG is operating in parallel with
a DNO’s Distribution System there shall be
no direct connection between the SSEG
current carrying conductors and earth with | The installation of the
the following exception; SSEG relies in the
responsibility of the

For a SSEG which is designed to operate .
installer.

in parallel with a DNQO'’s Distribution System
but which is connected via an Inverter (eg a
PV array or fuel cell) it is permissible to
connect one pole of the DC side of the
Inverter to the DNO’s earth terminal if the
insulation between the AC and the DC
sides of the Inverter meets the
requirements for at least simple separation.
The requirements for simple separation are

No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
Houjie Town, Dongguan City, Guangdong Fax: +86 769 8599 1080
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those given in Section 5.3.3 of BS EN
60664-1 for basic insulation. In such cases
the Installer and Manufacturer shall take all
reasonable precautions to ensure that the
SSEG system will not impair the integrity of
the DNQO’s Distribution System and will not
suffer unacceptable damage for all credible
operating conditions, including faults on the
DNO'’s Distribution System. In all cases the
level of DC injection should not exceed that
detailed under clause 5.5.

Earthing of all exposed conductive parts
shall comply with the requirements of BS
7671.

Commissioning/Decommissioning and Acceptance Testing

General

The information required by a DNO under
an Application for Connection is shown in
Appendix 2. The information required by a
DNO to confirm commissioning is shown in
Appendix 3. It is the responsibility of the
Installer to ensure that the relevant
information is forwarded to the local DNO
in accordance with the requirements of
5.1.1 and/or 5.1.2 as appropriate.

Rely in the responsibility of
the installer.

N/A

7.2

Installation and Commissioning

The installation shall be carried out by
Installers who are competent and have
sufficient skills, and training (complete with
recognised and approved qualifications
relating to the fuels used and general
electrical installations) to apply safe
methods of work to install a SSEG in
compliance with this Engineering
Recommendation.

Rely in the responsibility of
the installer.

N/A

7.3

Notification of Commissioning

In accordance with ESQCR and HSE
Certificate of Exemption (2008) (see
Appendix 6) the Installer shall ensure that
the DNO is advised of the intention to use
the SSEG in parallel with the network no
later than 28 days (inclusive of the day of
commissioning), after commissioning the
SSEG. Notification that the SSEG has been
connected / commissioned is achieved by
completing a commissioning form as per
Appendix 3, which also includes the
relevant details on the SSEG installation
required by the DNO

Rely in the responsibility of
the installer.

N/A
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7.4

Notification of Changes Rely in the responsibility of N/A

If during the lifetime of the SSEG it is the installer.
necessary to replace a major component of
the SSEG, it is only necessary to notify the
DNO if the operating characteristics of the
SSEG or the Interface Protection have
been altered when compared against the
unit that was originally commissioned.

7.5

Notification of Decommissioning Rely in the responsibility of N/A

In the event that a SSEG system is to be the installer.

decommissioned and will no longer operate
as a source of electrical energy in parallel
with the DNO’s Distribution System, the
User shall notify the DNO by providing the
information as detailed under Appendix 5.

Annex A-
C

Guidance on Type Testing Requirements

An SSEG requiring type testing must be Type Tested in relation to its grid connection type and its
energy source technology.

Annex A relates to any SSEG that uses an Inverter (or Converter) as its means of connecting to
the grid.

Annex B relates to any SSEG that during normal running operation is connected directly to the
grid.

Annex Al

Common Inverter Connected SSEG Requirements

All

Certification & Type Testing SSEG Considered P
Requirements

This Annex describes a methodology for
obtaining type certification or type
verification for the interface equipment
between the Inverter connected SSEG and
the distribution network. Typically, all
interface functions are contained within the
Inverter and in such cases it is only
necessary to have the Inverter Type
Tested. Alternatively, a package of specific
separate parts of equivalent function may
also be Type Tested.

Other Annexes containing Inverter
connected equipment may make reference
to the requirements specified in this Annex.

This Annex applies for SSEG systems
either with or without load management or
energy storage systems which connected
on the generator side of the Inverter.

Al.2

CE Marking and Certification Considered P

The type verification procedure requires EMC test results see

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch

No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
Houjie Town, Dongguan City, Guangdong Fax: +86 769 8599 1080
523942, China Email: customerservice.dg@cn.bureauveritas.com

Page 17 of 176 TEST REPORT G83/2 VER.O



mailto:customerservice.dg@cn.bureauveritas.com

Report No.: PVUK140508N005

Engineering recommendation G83/2

Clause

Requirement — Test

Result — Remark

Verdict

that the SSEG interface be certified to the
relevant requirements of the applicable
Directives before the unit can be labelled
with a CE mark. Where the protection
control is to be provided as a separate
device, this must also be Type Tested and
certified to the relevant requirements of the
applicable Directives before it can be
labelled with a CE mark.

Currently there are no harmonised
functional standards that apply to the
SSEG Interface Protection, therefore the
Inverter and any separate Interface
Protection unit will require functional Type
Tested as described in this Annex, and
recorded in format similar to that shown in
Appendix 4.

Annex 1 EMC test report.

The CE declaration relies
in the responsibility of the
manufacturer.

Al.3

Type Verification Functional Testing of
the Interface Protection

Type Testing is the responsibility of the
Manufacturer. This test will verify that the
operation of the SSEG Interface Protection
shall result:

a) in the safe disconnection of the SSEG
from the DNO'’s Distribution System in the
event that the protection settings specified
in table 1 are exceeded; and

b) in the SSEG remaining connected to the
DNO’s Distribution System while network
conditions are:

a. within the envelope specified by the
settings plus and minus the tolerances
specified for equipment operation in table
1; and

b. within the trip delay settings specified in
table 1.

The Type Testing can be done by the
Manufacturer of an individual component,
by an external test house, or by the supplier
of the complete system, or any combination
of them as appropriate.

Considered

Test results see appended
table.

Al3.1

Disconnection times

The minimum trip delay settings, for tests in
A3.2, A3.3 and A3.4, are presented in table
1.

For tests A3.2, A3.3 and A3.4,
reconnection shall be checked as detailed
in A3.5 below.

Test results see appended
table.

Al1.3.2

Over / Under Voltage

Test results see appended

P
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The Inverter shall be tested by operating
the Inverter in parallel with a variable AC
test supply, see figure A2. Correct
protection and ride-through operation shall
be confirmed during operation of the
Inverter. The set points for over and under
voltage at which the Inverter system
disconnects from the supply will be
established by varying the AC supply
voltage.

table.

Al1.3.3

Over / Under Frequency

The Inverter shall be tested by operating
the Inverter in parallel with a low
impedance, variable frequency test supply
system, see figure A3. Correct protection
and ride-through operation should be
confirmed during operation of the Inverter.
The set points for over and under
frequency at which the Inverter system
disconnects from the supply will be
established by varying the test supply
frequency.

Test results see appended
table.

Al.34

Loss of Mains Protection

The tests should be carried out in
accordance with BS EN 62116 and a
subset of results should be recorded as
indicated in the Protection — Loss of Mains
test section of Annex 4 Type Test
Verification Report.

Test results see appended
table.

Al1.3.5

Re-connection

Further tests will be carried out with the
three test circuits above to check the
Inverter time out feature prior to automatic
network reconnection. This test will confirm
that once the AC supply voltage and
frequency have returned to be within the
stage 1 settings specified in table 1
following an automatic protection trip
operation there is a minimum time delay of
20 seconds before the Inverter output is
restored (ie before the Inverter
automatically reconnects to the network).

Test results see appended
table.

Al1.3.6

Frequency Drift and Step Change
Stability test

The tests will be carried out using the same
circuit as specified in A1.3.3 above and
following confirmation that the SSEG has
passed the under and over frequency trip
tests and the under and over frequency
stability tests.

The SSEG provides the
Change of Frequency
(RoCoF) method.

Test results see appended
table.
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Al.4

Power Quality

Test results see appended
table.

Al4.1

Harmonics

The tests should be carried out as specified
in BS EN 61000-3-2 and can be
undertaken with a fixed source of energy at
two power levels firstly between 45 and
55% and at 100% of maximum export
capacity.

Test results see appended
table.

See Annex 1 EMC test
report.

Al.4.2

Power Factor

The test set up shall be such that the
Inverter supplies full load to the DNO’s
Distribution System via the power factor
(pf) meter and the variac as shown below in
figure A5. The Inverter pf should be within
the limits given in 5.6, for three test
voltages 230 V —6%, 230V and 230 V
+10%.

Test results see appended
table.

Al.4.3

Voltage Flicker

The voltage fluctuations and flicker
emissions from the SSEG shall be
measured in accordance with BS EN
61000-3-3 and technology specific annex.

Test results see appended
table.

See Annex 1 EMC test
report.

Al4.4

DC Injection

The level of DC injection from the Inverter-
connected PV generator in to the DNO’s
Distribution System shall not exceed the
levels specified in 5.5 when measured
during operation at three levels, 10%, 55%
and 100% of rating with a tolerance of plus
or minus 5%.

The DC injection requirements can be
satisfied by the installation of an isolation
transformer on the AC side of an Inverter-
connected SSEG. A declaration that an
isolating transformer is fitted can be made
in lieu of the tests noted above.

Test results see appended
table.

Al.45

Overcurrent Protection

Where appropriate the protection shall
comply with the requirements of BS7671.

Test results see appended
table.

Al.4.6

Short Circuit Current Contribution

Inverter connected SSEG’s generally have
small short circuit fault contributions
however DNO'’s need to understand the
contribution that they do make to system
fault levels in order to determine that they
can continue to safely operate without
exceeding design fault levels for switchgear

Test results see appended
table.
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and other circuit components.

The following type tests shall be carried out
and the results noted in Appendix 4.

Al4.7 Self-Monitoring - Solid State A Disconnection device P
Disconnection with mechanical
separation in the use of
two relays in series in line
and neutral are provided in
the SSEG.

Some Inverters include solid state
switching devices to disconnect from the
DNO'’s Distribution System. In this case
5.3.1 requires the control equipment to
monitor the output stage of the Inverter to
ensure that in the event of a protection
initiated trip the output voltage is either
disconnected completely or reduced to a
value below 50 volts AC. This shall be
verified either by self-certification by the
Manufacturer, or additional material shall
be presented to the tester sufficient to allow
an assessment to be made.

Al.4.8 Electromagnetic Compatibility (EMC) See Annex 1 EMC test P

All equipment shall comply with the generic | "€P°"

EMC standards: BS EN61000-6-3: 2007
Electromagnetic Compatibility, Generic
Emission Standard; and BS EN61000-6-1.:
2007 Electromagnetic Compatibility,
Generic Immunity Standard.

Annex B1 | Common Directly Coupled Connected SSEG Requirements

B1.1 Certification & Type Testing General The SSEG is a N/A
Requirements photovoltaic inverter.
Therefore the
requirements according
C1.2 are applicable.

This Annex describes a methodology for
obtaining type certification or type
verification for the interface equipment
between a directly coupled SSEG and the
distribution network. Interface functions can
be provided by either as an integrated part
of the controller or by incorporating a Type
Tested protection relay.

Other Annexes containing directly coupled
equipment may make reference to the
requirements specified in this Annex.

This Annex applies for SSEG systems
either with or without load management or
energy storage systems which connected
on the generator side of the controller.

B1.2 CE Marking & Certification The SSEG is a N/A
photovoltaic inverter.
Therefore the
requirements according
C1.2 are applicable.

The type verification procedure requires
that the SSEG interface be certified to the
relevant requirements of the applicable
Directives before the unit can be labelled
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with a CE mark. Where the protection
control is to be provided as a separate
device, this must also be Type Tested and
certified to the relevant requirements of the
applicable Directives before it can be
labelled with a CE mark.

Currently there are no harmonised
functional standards that apply to the
SSEG Interface Protection, therefore the
Controller and any separate Interface
Protection unit will require the functionality
to be Type Tested as described in this
Annex, and recorded in format similar to
that shown in Appendix 4.

B1.3

Type Verification Functional Testing of
the Interface Protection

Type verification testing is the responsibility
of the Manufacturer. This test will verify that
the operation of the SSEG Interface
Protection shall result:

a) in the safe disconnection of the SSEG
from the DNO’s Distribution System in the
event that the protection settings specified
in table 1 are exceeded; and

b) in the SSEG remaining connected to the
DNO’s Distribution System while network
conditions are:

a. within the envelope specified by the
settings plus and minus the tolerances
specified for equipment operation in table
1; and

b. within the trip delay settings specified in
table 1

The testing can be done by the
Manufacturer of an individual component,
by an external test house, or by the supplier
of the complete system, or any combination
of them as appropriate.

The SSEG is a
photovoltaic inverter.
Therefore the
requirements according
C1.2 are applicable.

N/A

B1.3.1

Disconnection times

The minimum trip delay settings, for tests in
B3.2, B3.3 and B3.4, are presented in table
1.

For tests B3.2, B3.3 and B3.4,
reconnection shall be checked as detailed
in 5.3.4 as a mechanical based system.

The SSEG is a
photovoltaic inverter.
Therefore the
requirements according
C1.2 are applicable.

N/A

B1.3.2

Over / Under Voltage

The Controller shall be tested by operating
the Controller in parallel with a variable AC
test supply, see figure B2. Correct

The SSEG is a
photovoltaic inverter.
Therefore the
requirements according

N/A
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protection and ride-through operation shall | C1.2 are applicable.
be confirmed. The set points for over and
under voltage at which the Controller
disconnects from the supply, will be
established by varying the AC supply
voltage. The disconnect sequence should
be initiated when the conditions of table 1
are met, otherwise normal operation should
continue.

B1.3.3 Over / Under Frequency The SSEG is a N/A
photovoltaic inverter.
Therefore the
requirements according
C1.2 are applicable.

The protection shall be tested by operating
the SSEG in parallel with a low impedance,
variable frequency test supply system, see
figure B3. Correct protection and ride-
through operation should be confirmed
during operation of the SSEG. The set
points for over and under frequency at
which the SSEG system disconnects from
the supply will be established by varying the
test supply frequency.

B1.3.4 Loss of Mains Protection The SSEG is a N/A
photovoltaic inverter.
Therefore the
requirements according
C1.2 are applicable.

The resonant test circuit specified in this
test has been designed to model the
interaction of the directly coupled SSEG
under test with the local load including
multiple directly coupled connected SSEGs
in parallel.

B1.3.5 Re-connection The SSEG is a N/A
photovoltaic inverter.
Therefore the
requirements according
C1.2 are applicable.

Further tests will be carried out with the
three test circuits above to check the
directly coupled SSEG time- out feature
prior to automatic network reconnection.
This test will confirm that once the AC
supply voltage and frequency have
returned to within the stage 1 settings
specified in table 1 following an automatic
protection trip operation there is a minimum
time delay as specified in table 1 before
reconnection will be allowed.

B1.3.6 Frequency Drift and Step Change The SSEG is a N/A
Stability test photovoltaic inverter.
Therefore the
requirements according
C1.2 are applicable.

The tests will be carried out using the same
circuit as specified in B1.3.3 above and
following confirmation that the SSEG has
passed the under and over frequency trip
tests and the under and over frequency
stability tests.

B1.4 Power Quality N/A
B1.4.1 Harmonics The SSEG is a N/A
photovoltaic inverter.
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The tests should be carried out as specified | Therefore the _
in BS EN 61000-3-2 and can be requirements according

undertaken with a fixed source of energy at | C1.2 are applicable.
two power levels firstly between 45 and
55% and at 100% of maximum export
capacity.

B1.4.2 Power Factor The SSEG is a N/A
photovoltaic inverter.
Therefore the
requirements according
C1.2 are applicable.

The test set up shall be such that the
directly coupled SSEG supplies full load to
the DNQ’s Distribution System via the
power factor (pf) meter and the variac as
shown below in figure B5. The directly
coupled SSEG pf should be within the limits
given in 5.6, for three test voltages 230 V —
6%, 230V and 230 V +10%.

B1.4.3 Voltage Flicker The SSEG is a N/A
photovoltaic inverter.
Therefore the
requirements according
C1.2 are applicable.

The voltage fluctuations and flicker
emissions from the SSEG shall be
measured in accordance with BS EN
61000-3-3 and technology specific annex.

B1.4.4 DC Injection The SSEG is a N/A
photovoltaic inverter.
Therefore the
requirements according
C1.2 are applicable.

The level of DC injection from the directly
coupled SSEG to the DNO'’s Distribution
System shall not exceed the levels
specified in 5.5. In a directly coupled
SSEG, any harmonics present will be as a
result of any electronic components, with in
the Controller and can be measured at 0%
load.

B1.4.5 Overcurrent Protection The SSEG is a N/A
photovoltaic inverter.
Therefore the
requirements according
C1.2 are applicable.

Where appropriate the protection shall
comply with the requirements of BS7671.

B1.4.6 Short Circuit Current Contribution The SSEG is a N/A
photovoltaic inverter.
Therefore the
requirements according
C1.2 are applicable.

DNOs need to understand the contribution
an SSEG makes to system fault levels in
order to determine that they can continue to
safely operate without exceeding design
fault levels for switchgear and other circuit
components.

For rotating machines BS EN 60034-
4:1995 Methods for determining
synchronous machine guantities from tests
should be used to establish the parameters
required to be recorded in Appendix 4
under the section Fault Level Contribution.

B1.4.7 Electromagnetic Compatibility (EMC) The SSEG is a N/A
photovoltaic inverter.

All equipment shall comply with the generic
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EMC standards: BS EN61000-6-3: 2007 Therefore the
Electromagnetic Compatibility, Generic requirements according

Emission Standard; and BS EN61000-6-1: | C1.2 are applicable.
2007 Electromagnetic Compatibility,
Generic Immunity Standard.

Annex C1 | Separate Specific SSEG Technology Requirements

Cl1 Domestic CHP The SSEG is a N/A

For Domestic CHP SSEGs connected to photovoltaic inverter.
the DNO’s Distribution System via an
Inverter, the type verification testing and
Interface Protection requirements will be as
per the requirements defined in Annex A.

For Domestic CHP SSEGs directly coupled
to the DNO’s Distribution System, the type
verification testing and Interface Protection
requirements will be as per the
requirements defined in Annex B.

C1.2 Photovoltaic The SSEG is a P

As all current Photovoltaic SSEGs will photovoltaic inverter.

connect to the DNO'’s Distribution System
via an Inverter, the type verification testing
and Interface Protection requirements will
be as per the requirements defined in
Annex A.

C1.3 Fuel Cells The SSEG is a N/A

As all current Fuel Cell SSEGs will connect photovoltaic inverter.

to the DNQO’s Distribution System via an
Inverter, the type verification testing and
Interface Protection requirements will be as
per the requirements defined in Annex A.

Cl.4 Hydro The SSEG is a N/A

Hydro can be connected to the DNO’s photovoltaic inverter.

Distribution System directly using induction
or synchronous generators or it can be
connected by an Inverter.

The common requirements for the
generator technologies will apply to micro
hydro in addition the following needs to be
taken into consideration.

SSEGs with manually fixed output or where
the output is fixed by controlling the water
flow through the turbine to a steady rate,
need to comply with the maximum voltage
change requirements of BS EN 61000-3-2
but do not need to be tested for Pg; or Py,

SSEGs where the output is controlled by
varying the load on the generator using the
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Report No.: PVUK140508N005

Engineering recommendation G83/2

Clause Requirement — Test Result — Remark Verdict

Inverter and which therefore produces
variable output need to comply with the
maximum voltage change requirements of
BS EN 61000-3-2 and also need to be
tested for Ps and Py, over a period where
the range of flows varies over the design
range of the turbine with a period of at least
2 hours at each step with there being 10
steps from min flow to maximum flow. Pg
and Py, values to recorded and normalised
as per the method laid down in Appendix 4.

Cl.5 Wind The SSEG is a N/A

Wind turbines can be connected to the photovoltaic inverter.

DNO'’s Distribution System directly, typically
using asynchronous induction generators,
or using Inverters.

For those connected via Inverters, the type
verification testing and interface protection
requirements shall be as specified in Annex
A.

For those connected directly to the DNO’s
Distribution System, the type verification
testing and interface protection
requirements shall be as specified in Annex
B.

In addition, in either case, the note
regarding wind turbine voltage flicker
testing specified in 5.4 shall apply.

Cl1.6 Energy Storage Device The SSEG is a N/A

Energy Storage Devices can be connected photovoltaic inverter.

to the DNO’s Distribution System directly or
using Inverters.

For those connected via Inverters, the type
verification testing and interface protection
requirements shall be as specified in Annex
A.

For those connected directly to the DNO’s
Distribution System, the type verification
testing and interface protection
requirements shall be as specified in Annex
B.
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Report No.: PVUK140508N005

(G83/2 Test Results:
Al Common Directly Coupled Connected SSEG Requirements

A1.3 Type Verification Functional Testing of the Interface Protection P
Functional safety - fault condition tests according DIN V VDE V 0126-1-1
ambient temperature [°C] : 23,8
model/type of power supply : DC : 62150H-1000S
' AC : 61512
manufacturer of power supply : Chroma
rated markings of power supply : DC: 0-1000V, 15kw
gsorp PRl AC: 0-300V, 18KW
test condition fault condition
component fault test fuse result
No. AC DC time No. AC DC
PV voltage Open 230V | 450V | 2 Min. -- 230V | 450V | PV inverter disconnected from
detect grid immediately, error
UCICPIin9 1‘2,63 6,62A 0,17A 10,02A message: ID09. (PV voltage
over range)
PV current Open 230V | 450V | 2 Min. -- 230V | 450V | PV inverter disconnected from
detect grid immediately, error
UC1B Pin 5 i2’63 6,6A 0,16A 10,02A message: ID14. (PV current
over range)
GFCI detect Short 230V | 450V | 2 Min. -- 230V | 450V | PV inverter disconnected from
UC2D Pin grid immediately, error
12-13 i2’63 6,62A 0,16A 10,02A message: ID12. (GFCI fault)
GFCI detect Short 230V | 450V | 2 Min. -- 230V | 450V | PV inverter disconnected from
UC2C Pin grid immediately, error
10 i2’63 6.62A 0.16A 10,02A message: ID52. (GFCI fault)
Grid voltage Open 230V | 450V | 2 Min. -- 230V | 450V | PV inverter disconnected from
detect grid immediately, error
UC2A Pin 3 i2’64 6.67A 0,17A 10,02A message: ID15. (Grid current
or voltage over range)
Grid voltage Open 230V | 450V | 2 Min. -- 230V | 450V | PV inverter disconnected from
detect grid immediately, error
RC17 i\2,63 6,62A 0,17A 10,01A message: 1D02, ID49, ID70.
(Grid current or voltage under
range)
Grid voltage Open 230V | 450V | 2 Min. -- 230V | 450V | PV inverter disconnected from
detect grid immediately, error
RC25 i2’64 6,62A 0.18A 10,01A message: ID55. (Relay fault)
Bus voltage Open 230V | 450V | 2 Min. -- 230V | 450V | PV inverter disconnected from
detect RP3 12.61 | 6.63A 06A |002A grid |mm(?d|ately, error
A message: ID23. (Bus voltage
zero fault)
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component tault test condition | test fuse | fault condition result
No. AC DC time No. AC DC
Bus voltage Short 230V 450V | 2 Min. - 230V |[450V | PV inverter disconnected from
detect grid immediately, error
UC1A Pin2- 1\2’56 6,65A 0,17A 10,02A message: ID66. (Bus voltage
3 over range)
Bus voltage Short 230V | 450V | 2 Min. -- 230V | 450V | PV inverter disconnected from
detect grid immediately, error
RC82 1\2’56 6,694 0,16A 10,02A message: ID25. (Bus voltage
under range)
ISO detect Open before | 230V |450V | 2 Min. -- 230V | 450V | PV inverter can not start up,
RC105 start 0.17A|0.18A 0.17A |0,02A error message: ID56. (1ISO
fault)
AC current Open 230V 450V | 2 Min. -- 230V [450V | PV inverter disconnected from
detect grid immediately, error
RC22 12,56 16,68 0.17A 10,02A message: ID15. (AC current
over range), QP2, QP6,
QP9, RP26, RP28, RP11
damaged.
AC current Open 230V | 450V | 2 Min. -- 230V | 450V | PV inverter disconnected from
detect grid immediately, error
RC21 i2,62 6,63A 0.16A 10,02A message: ID15. (AC current
over range).
DC current Open 230V 450V | 2 Min. -- 230V [450V | PV inverter disconnected from
detect grid immediately, error
RC33 i2,67 6,69A 0.17A 10,02A message: ID28. (DC current
over range).
DC current Open 230V 450V | 2 Min. -- 230V [450V | PV inverter disconnected from
detect grid immediately, error
RC37 i2’54 6.67A 0.17A 10,02A message: 1D28. (DC current
over range).
DC current Open 230V | 450V | 2 Min. -- 230V | 450V | PV inverter disconnected from
detect grid immediately, error
RC42 i2,62 6,66A 0.16A 10,02A message: ID51. (DC current
fault).
AC current Open 230V [450V | 2 Min. -- 230V [450V | PV inverter disconnected from
detect grid immediately, error
RC61 i2’66 6.7A 0,16A 10,02A message: ID15, ID65. (AC
voltage or current over range).
AC current Open 230V | 450V | 2 Min. -- 230V | 450V | PV inverter disconnected from
detect grid immediately, error
RC80 i2’67 6.8A 0.16A 10,02A message: ID15, ID65. (AC
voltage or current over range).
GFCI detect Open 230V | 450V | 2 Min. -- 230V | 450V | PV inverter disconnected from
RP70 grid immediately, error
i2’63 6,66A 0.16A 10,02A message: ID12. (GFCI fault).
GFCI detect Open 230V | 450V | 2 Min. -- 230V | 450V | PV inverter disconnected from
RP80 grid immediately, error
']&2,63 6,66 0,16A 10,02A message: ID12. (GFCI fault).

No. 34, Chenwulu Section, Guantai Rd.,
Houjie Town, Dongguan City, Guangdong
523942, China

Page 28 of 176

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch

Tel: +86 769 8593 5656
Fax: +86 769 8599 1080

Email: customerservice.dg@cn.bureauveritas.com

TEST REPORT G83/2 VER.O



mailto:customerservice.dg@cn.bureauveritas.com

£

L22%,

TR ITAS] Report No.: PVUK140508N005
test condition fault condition

component fault test fuse result

No. AC DC time No. AC DC

GFCI detect Short 230V 450V | 2 Min. - 230V [450V | PV inverter disconnected from

UP7A Pin2- grid immediately, error

3 1\2’56 6.67A 0,17A 10,02A message: ID12. (GFCI fault).

PV voltage Open 230V [450V | 2 Min. -- 230V [450V | PV inverter disconnected from

detect grid immediately, no display,

RP115 i\2,62 6.67A 0.16A 10,02A and reconnect to grid, error
message: ID56. (ISO fault).

PV voltage Short 230V 450V | 2 Min. -- 230V [450V | PV inverter disconnected from

detect grid immediately, error

RP115 i2’63 6,63A 0.16A 10,02A message: ID09. (PV voltage
over range)

ISO detect Open before |230V |450V | 2 Min. - 230V [450V | PV inverter can not start up,

RP99 start 0.16A | 0,02A 0.16A |0,02A error message: ID56. (ISO
fault).

Relay Short before |230V |450V | 2 Min. -- 230V | 450V | PV inverter can not start up,

detect start error message: ID55, ID77.

RYP2 Pin3- 0,16A10,02A 016A 1 0,02A (Relay fault).

4

Relay Short before |230V |450V | 2 Min. -- 230V | 450V | PV inverter can not start up,

detect start error message: ID55, ID77.

RYP3 Pin3- 0,16A10,02A 0,16A 10,02A (Relay fault).

4

Relay Short before |230V |450V | 2 Min. -- 230V | 450V | PV inverter can not start up,

detect start error message: ID55, ID77.

RYP4 Pin3- 0.16A10,02A 0.16A 10,02A (Relay fault).

4

Relay Short before |230V |450V | 2 Min. -- 230V | 450V | PV inverter can not start up,

detect start error message: ID55, ID77.

RYP5 Pin3- 0,16A10,02A 0,16A 10,02A (Relay fault).

4

Grid voltage Open 230V | 450V | 2 Min. -- 230V | 450V | PV inverter disconnected from

detect grid immediately, error

RP150 0.62A16,67A 0.16A 10,02A message: ID02. (Grid voltage
under range)

Grid voltage Short 230V | 450V | 2 Min. -- 230V | 450V | PV inverter disconnected from

detect grid immediately, error

RP150 i2’64 6,66A 0,16A 10,02A message: ID01. (Grid voltage
over range)

Grid voltage Short 230V | 450V | 2 Min. -- 230V | 450V | PV inverter disconnected from

detect grid immediately, error

RP135 i2’64 6.67A 0,16A 10,02A message: ID01. (Grid voltage
over range)

Grid voltage Open 230V | 450V | 2 Min. -- 230V | 450V | PV inverter disconnected from

detect grid immediately, error

RP135 i\Z,Gl 6,66A 0,16A 10,02A message: ID02. (Grid voltage
under range)

Loss of Short 230V | 450V | 2 Min. -- 230V | 450V | PV inverter disconnected from

control grid immediately, error

CC100 ']&2,61 6.67A 0,16A 10,02A message: DSP communicate
fall
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Report No.: PVUK140508N005
component tault test condition | test fuse | fault condition result
No. AC DC time No. AC DC
Loss of Short 230V 450V | 2 Min. - 230V |[450V | PV inverter disconnected from
control grid immediately, error
XLC 1\2’63 6,65A 0.16A 10,02A message: DSP communicate

fall

Communica Open 230V | 450V | 2 Min. -- 230V | 450V | PV inverter disconnected from
tion grid immediately, error
microcontro 1\2’64 6,66A 0.16A 10.02A message: ID 53 (SPI
ller defect Communication fault)
UC34 Pin
31
Communica Open 230V | 450V | 2 Min. -- 230V | 450V | PV inverter disconnected from
tion grid immediately, error
microcontro 1‘2,64 6,66A 0.17A 10.02A message: ID 53 (SPI
ller defect Communication fault)
UC34 Pin
37
Communica Open 230V | 450V | 2 Min. -- 230V | 450V | PV inverter disconnected from
tion grid immediately, error
microcontro i‘Z’GS 6,66A 0.17A 10.02A message: ID 53 (SPI
ller defect Communication fault)
UC34 Pin
44
Communica Open 230V | 450V | 2 Min. -- 230V | 450V | PV inverter disconnected from
tion grid immediately, error
microcontro i2’64 6.67A 0.17A 10.02A message: ID 53 (SPI
ller defect Communication fault)
UC34 Pin
47
The errors in the control circuit simulate that the safety is even ensured during single fault.
The tests had been performed on the SOFAR 3000TL is valid for the SOFAR 1100TL, SOFAR 1600TL,
SOFAR 2200TL and SOFAR 2700TL, since it is same as in hardware and just power derated by software.
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Report No.: PVUK140508N005

A1.3.2 Over / Under Voltage (230Vac)

The requirement is specified in section 5.3.1, test procedure in Annex A or B 1.3.2 P
Function Setting Trip test No trip test
Voltage Time delay Voltage Time delay Vol_tage / Conﬂrm ho
time trip
U/V stage 1 200,1V 2,5s 201,0v 2,513s 20;’518\/ / No trip
U/V stage 2 184V 0,5s 184,8Vv 0,517s 128A8f5\3/5/ No trip
180V / .
0.48s No trip
OV stage 1 262,2V 1,0 261,3V 1,014s 2386?/ No trip
OV stage 2 2737V 0,55 2723V 0,516 zgggsv No trip
277,7V .
0.48s No trip
Note:

The total disconnection time for voltage and frequency protection including the operating time of the
disconnection device shall be the trip delay setting with a tolerance of, -0s + 0.5s.

For the avoidance of doubt voltage and frequency excursions lasting less than the trip delay setting shall not
result in disconnection.

For grid surge voltages greater than 230V +19% which are present for periods of <0.5s the SSEG is permitted
to reduce/cease exporting in order to protect the equipment.

The Manufacturer must ensure that the Interface Protection is capable of measuring voltage to an accuracy of
+ 1.5% of the nominal value (x 3.45V) and of measuring frequency to = 0.2% of the nominal value (x 0.1Hz)
across its operating range of voltage, frequency and temperature.

To establish a trip voltage, the test voltage should be applied in steps of + 0.5% or less, of the nominal voltage
for a duration that is longer than the trip time delay, for example 1 second in the case of a delay setting of 0.5
second starting at least 4V below or above the setting. The test voltage at which this trip occurred is to be
recorded. Additional tests just above and below the trip voltage should be undertaken to show that the test is
repeatable and the figure at which a repeatable trip occurs should be recorded on the type verification test
report Appendix 4 of this Engineering Recommendation.

To establish the trip time, the test voltage should be applied starting from 4V below or above the recorded trip

voltage and should be changed to 4V above or below the recorded trip voltage in a single step. The time taken
from the step change to the SSEG tripping is to be recorded on on the type verification test report Appendix 4

of this Engineering Recommendation.

The tests had been performed on the SOFAR 3000TL is valid for the SOFAR 1100TL, SOFAR 1600TL,
SOFAR 2200TL and SOFAR 2700TL, since it is same as in hardware and just power derated by software.
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Report No.: PVUK140508N005

A1.3.2 Over / Under Voltage (240Vac)

The requirement is specified in section 5.3.1, test procedure in Annex A or B 1.3.2 #
Function Setting Trip test No trip test
Voltage Time delay Voltage Time delay Vol'tage / Conﬂrm no
time trip
UIV stage 1 208,8V 2,55 210,2V 25155 213?’583\” No trip
UIV stage 2 192V 0,55 193,4V 0,523s 1292;3’5/ No trip
188V / .
0.48s No trip
ONV stage 1 273,6V 1,0 273,5V 1,013s 2oV No trip
OV stage 2 285,6V 0,55 285,5V 0,520s 253%,;35\/ NO trip
289,6V .
0.48s No trip

Note:
The total disconnection time for voltage and frequency protection including the operating time of the
disconnection device shall be the trip delay setting with a tolerance of, -Os + 0.5s.

For the avoidance of doubt voltage and frequency excursions lasting less than the trip delay setting shall not
result in disconnection.

For grid surge voltages greater than 230V +19% which are present for periods of <0.5s the SSEG is permitted
to reduce/cease exporting in order to protect the equipment.

The Manufacturer must ensure that the Interface Protection is capable of measuring voltage to an accuracy of
+ 1.5% of the nominal value (= 3.45V) and of measuring frequency to + 0.2% of the nominal value (+ 0.1Hz)
across its operating range of voltage, frequency and temperature.

To establish a trip voltage, the test voltage should be applied in steps of £ 0.5% or less, of the nominal voltage
for a duration that is longer than the trip time delay, for example 1 second in the case of a delay setting of 0.5
second starting at least 4V below or above the setting. The test voltage at which this trip occurred is to be
recorded. Additional tests just above and below the trip voltage should be undertaken to show that the test is
repeatable and the figure at which a repeatable trip occurs should be recorded on the type verification test
report Appendix 4 of this Engineering Recommendation.

To establish the trip time, the test voltage should be applied starting from 4V below or above the recorded trip

voltage and should be changed to 4V above or below the recorded trip voltage in a single step. The time taken
from the step change to the SSEG tripping is to be recorded on on the type verification test report Appendix 4

of this Engineering Recommendation.

The tests had been performed on the SOFAR 3000TL is valid for the SOFAR 1100TL, SOFAR 1600TL,
SOFAR 2200TL and SOFAR 2700TL, since it is same as in hardware and just power derated by software.
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A1.3.2 Over / Under Frequency

The requirement is specified in section 5.3.1, test procedure in Annex A or B 1.3.3 P
Function Setting Trip test No trip test
Frequency Time delay Frequency Time delay Freq_uency/ Conﬂrm ho
time trip
U/F stage 1 47,5Hz 20s 47,50Hz 20,15s 47'27522/ No trip
47,2Hz / .
U/F stage 2 47Hz 0,5s 47,00Hz 0,673s 19.08s No trip
46,8Hz / ,
0.48s No trip
O/F stage 1 51,5Hz 90s 51,50Hz 90,13s 51535'22/ No trip
51,8Hz/ .
O/F stage 2 52Hz 0,5s 52,00Hz 0,694s 89 08s No trip
52,2Hz / .
0.48s No trip
Note:

The total disconnection time for voltage and frequency protection including the operating time of the
disconnection device shall be the trip delay setting with a tolerance of, -0s + 0.5s.

For the avoidance of doubt voltage and frequency excursions lasting less than the trip delay setting shall not
result in disconnection.

The Manufacturer must ensure that the Interface Protection is capable of measuring voltage to an accuracy of
+ 1.5% of the nominal value (= 3.45V) and of measuring frequency to + 0.2% of the nominal value (+ 0.1Hz)
across its operating range of voltage, frequency and temperature.

To establish a trip frequency, the test frequency should be applied in a slow ramp rate of less than
0.1Hz/second, or if this is not possible in steps of 0.05Hz for a duration that is longer than the trip time delay,
for example 1 second in the case of a delay setting of 0.5 second. The test frequency at which this trip
occurred is to be recorded. Additional tests just above and below the trip frequency should be undertaken to
show that the test is repeatable and the figure at which a repeatable trip occurs should be recorded on the
type verification test report Appendix 4 of this Engineering Recommendation.

To establish the trip time, the test frequency should be applied starting from 0.3Hz below or above the
recorded trip frequency and should be changed to 0.3Hz above or below the recorded trip frequency in a
single step. The time taken from the step change to the SSEG tripping is to be recorded on the type
verification test report Appendix 4 of this Engineering Recommendation. It should be noted that with some
loss of mains detection techniques this test may result in a faster trip due to operation of the loss of mains
protection. There are two ways around this. Firstly the loss of mains protection may be able to be turned off in
order to carry out this test. Secondly by establishing an accurate frequency for the trip a much smaller.

The tests had been performed on the SOFAR 3000TL is valid for the SOFAR 1100TL, SOFAR 1600TL,
SOFAR 2200TL and SOFAR 2700TL, since it is same as in hardware and just power derated by software.
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Report No.: PVUK140508N005
Al1.3.4 Loss of mains protection according BS EN 62116 P

The requirement is specified in section 5.3.2, test procedure in Annex A or B 1.3.4
Load imbalance (real, reactive load) for test condition A (EUT ouput = 100%)

SOFAR 1100TL

Frequency: 50+/-0,1Hz
Un=230+/-3Vac
Test conditions RLC consumes inverter real power within +/- 3%
Distortion factor of chokes < 3%
Quality =1
Disconnection limit 0,5s
Peut Reactive load | Pac? Qac” Runon |
No | (% of EUT | (% ofQ.in (% of (% of Time (W)T of Vpe Remarks”
rating) 6.1.d) 1) nominal) | nominal) (ms)
1 100 100 0 0 405 1019 1,02 | 335 | TestAatBL
4 100 100 -5 -5 95 1019 | 0,94 | 335 | TestAatlB
5 100 100 -5 0 376 1019 | 0,97 | 335 | TestAatIB
6 100 100 -5 +5 126 1019 | 0,99 | 335 | TestAatIB
7 100 100 0 -5 72 1019 | 0,99 | 335 | TestAatlB
8 100 100 0 +5 169 1019 1,04 | 335 | TestAatlB
9 100 100 +5 -5 61 1019 1,04 | 335 | TestAatlIB
10 100 100 +5 0 223 1019 1,07 | 335 | TestAatlB
11 100 100 +5 +5 170 1019 1,09 | 335 | TestAatlIB
Parameter at 0% L=161,13 mH R=51,91Q C=61,62 uF

Indicate additional shut down time included in above results.

(Disconnection device operation time) 20ms

Note:

Note for technologies which have a substantial shut down time this can be added to the 0.5 seconds in
establishing that the trip occurred in less than 0.5s. Maximum shut down time could therefore be up to 1.0
seconds for these technologies.

RLC is adjusted to min. +/-1% of the inverter rated output power

b Peur: EUT output power

2 PAc: Real power flow at S1 in Figure 1. Positive means power from EUT to utility. Nominal is the 0 % test
condition value.

3 Qac: Reactive power flow at S1 in Figure 1. Positive means power from EUT to utility. Nominal is the 0 %
test condition value.

* BL: Balance condition, IB: Imbalance condition.

Condition A:

EUT output power PEUT = Maximum *

EUT input voltage % = >90% of rated input voltage range

% Maximum EUT output power condition should be achieved using the maximum allowable input power.
Actual output power may exceed nominal rated output.

® Based on EUT rated input operating range. For example, If range is between X volts and Y volts, 90 % of
range =X + 0,9 x (Y — X). Y shall not exceed 0,8 x EUT maximum system voltage (i.e., maximum allowable
array open circuit voltage). In any case, the EUT should not be operated outside of its allowable input voltage
range.
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Report No.: PVUK140508N005

Al1.3.4 Loss of mains protection according BS EN 62116
The requirement is specified in section 5.3.2, test procedure in Annex A or B 1.3.4 P
Load imbalance (reactive load) for test condition B (EUT output = 50 % — 66 %)

SOFAR 1100TL

Frequency: 50+/-0,1Hz
Un=230+/-3Vac
Test conditions RLC consumes inverter real power within +/- 3%
Distortion factor of chokes < 3%
Quality =1
Disconnection limit 0,5s
Peyr I(?aedag/lovgf Pac® | Qac® | Runon | ‘
No | (% of EUT Quin (% of (% of Time (6\7; Qf Vie Remarks”
. L . .
rating) 6.1.d) 1) nominal) | nominal) (ms)
12 66 66 0 -5 88 629 0,98 235 | TestBatlIB
13 66 66 0 -4 146 629 0,98 235 | TestBatiIB
14 66 66 0 -3 201 629 0,99 235 | TestBatlIB
15 66 66 0 -2 196 629 0,99 235 | TestBatlIB
16 66 66 0 -1 299 629 1,00 235 | TestBatlIB
2 66 66 0 0 299 629 1,00 235 | TestBatBL
17 66 66 0 1 409 629 1,01 235 | TestBatlIB
18 66 66 0 2 465 629 1,01 235 | TestBatiIB
19 66 66 0 3 311 629 1,02 235 | TestBatlIB
20 66 66 0 4 144 629 1,02 235 | TestBatiIB
21 66 66 0 5 209 629 1,03 235 | TestBatlIB
Parameter at 0% L=263,10 mH R=284,10 Q C=37,55 uF

Indicate additional shut down time included in above results.

(Disconnection device operation time) 20ms

Note:

RLC is adjusted to min. +/-1% of the inverter rated output power

Y Pyt EUT output power

2 P,c: Real power flow at S1 in Figure 1. Positive means power from EUT to utility. Nominal is the 0 % test
condition value.

3 Qac: Reactive power flow at S1 in Figure 1. Positive means power from EUT to utility. Nominal is the 0 %
test condition value.

4 BL: Balance condition, IB: Imbalance condition.

Condition B:

EUT output power PEUT =50 % — 66 % of maximum

EUT input voltage % = 50 % of rated input voltage range, +10 %

% Based on EUT rated input operating range. For example, If range is between X volts and Y volts, 50 % of
range =X + 0,5 x (Y — X). Y shall not exceed 0,8 x EUT maximum system voltage (i.e., maximum allowable
array open circuit voltage). In any case, the EUT should not be operated outside of its allowable input voltage
range.
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Report No.: PVUK140508N005
Al1.3.4 Loss of mains protection according BS EN 62116 P

The requirement is specified in section 5.3.2, test procedure in Annex A or B 1.3.4
Load imbalance (reactive load) for test condition C (EUT output = 25 % — 33 %)

SOFAR 1100TL

Frequency: 50+/-0,1Hz
Un=230+/-3Vac
Test conditions RLC consumes inverter real power within +/- 3%
Distortion factor of chokes < 3%
Quality =1
Disconnection limit 0,5s
P’ | adof | Pre’ | Q¥ | Runon | g s
No | (% of EUT QL in (% of (% of Time (W)T of Voc Remarks®”
. L . .
rating) 6.1.d) 1) nominal) | nominal) (ms)
22 33 33 0 -5 100 303 0,99 135 TestC atIB
23 33 33 0 -4 45 303 1,00 135 TestC at IB
24 33 33 0 -3 220 303 1,00 135 TestC atIB
25 33 33 0 -2 128 303 1,01 135 TestC at IB
26 33 33 0 -1 236 303 1,01 135 TestC atIB
3 33 33 0 0 475 303 1,02 135 Test C at BL
27 33 33 0 1 359 303 1,02 135 TestC at IB
28 33 33 0 2 243 303 1,03 135 TestC at IB
29 33 33 0 3 146 303 1,03 135 TestC at IB
30 33 33 0 4 204 303 1,04 135 TestC at IB
31 33 33 0 5 131 303 1,04 135 TestC at IB
Parameter at 0% L= 536,26 mH R=174,59 Q C=18,29 uF

Indicate additional shut down time included in above results.

(Disconnection device operation time) 20ms

Note:

RLC is adjusted to min. +/-1% of the inverter rated output power

b Peur: EUT output power

2 PAc: Real power flow at S1 in Figure 1. Positive means power from EUT to utility. Nominal is the 0 % test
condition value.

3 Qac: Reactive power flow at S1 in Figure 1. Positive means power from EUT to utility. Nominal is the 0 %
test condition value.

“ BL: Balance condition, IB: Imbalance condition.

Condition C:

EUT output power PEUT = 25 % — 33 % > of maximum

EUT input voltage % = <10 % of rated input voltage range

% Or minimum allowable EUT output level if greater than 33 %.

® Based on EUT rated input operating range. For example, If range is between X volts and Y volts, 10 % of
range =X + 0,1 x (Y — X). Y shall not exceed 0,8 x EUT maximum system voltage (i.e., maximum allowable
array open circuit voltage). In any case, the EUT should not be operated outside of its allowable input voltage
range.
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Report No.: PVUK140508N005
Al1.3.4 Loss of mains protection according BS EN 62116 P

The requirement is specified in section 5.3.2, test procedure in Annex A or B 1.3.4
Load imbalance (real, reactive load) for test condition A (EUT ouput = 100%)

SOFAR 1600TL

Frequency: 50+/-0,1Hz
Un=230+/-3Vac
Test conditions RLC consumes inverter real power within +/- 3%
Distortion factor of chokes < 3%
Quality =1
Disconnection limit 0,5s
Peut Reactive load | Pac ? Qac” Runon |
No | (% of EUT | (% of Q_in (% of (% of Time (\i‘/’; Qf Vpe Remarks”
rating) 6.1.d) 1) nominal) | nominal) (ms)
1 100 100 0 0 370 1499 1,02 | 340,5| TestAatBL
4 100 100 -5 -5 353 1499 | 0,94 | 340,5| TestAatlB
5 100 100 -5 0 303 1499 | 0,97 | 340,5| TestAatIB
6 100 100 -5 +5 286 1499 | 0,99 | 340,5| TestAatlB
7 100 100 0 -5 285 1499 | 0,99 | 340,5| TestAatIB
8 100 100 0 +5 348 1499 1,04 | 340,5| TestAatiB
9 100 100 +5 -5 369 1499 1,04 | 340,5| TestAatiB
10 100 100 +5 0 301 1499 1,07 | 340,5| TestAatlIB
11 100 100 +5 +5 347 1499 1,10 | 340,5| TestAatiB
Parameter at 0% L=108,71 mH R=35,29 Q C=90,26 pF

Indicate additional shut down time included in above results.

(Disconnection device operation time) 20ms

Note:

Note for technologies which have a substantial shut down time this can be added to the 0.5 seconds in
establishing that the trip occurred in less than 0.5s. Maximum shut down time could therefore be up to 1.0
seconds for these technologies.

RLC is adjusted to min. +/-1% of the inverter rated output power

b Peur: EUT output power

2 PAc: Real power flow at S1 in Figure 1. Positive means power from EUT to utility. Nominal is the 0 % test
condition value.

3 Qac: Reactive power flow at S1 in Figure 1. Positive means power from EUT to utility. Nominal is the 0 %
test condition value.

* BL: Balance condition, IB: Imbalance condition.

Condition A:

EUT output power PEUT = Maximum *

EUT input voltage % = >90% of rated input voltage range

% Maximum EUT output power condition should be achieved using the maximum allowable input power.
Actual output power may exceed nominal rated output.

® Based on EUT rated input operating range. For example, If range is between X volts and Y volts, 90 % of
range =X + 0,9 x (Y — X). Y shall not exceed 0,8 x EUT maximum system voltage (i.e., maximum allowable
array open circuit voltage). In any case, the EUT should not be operated outside of its allowable input voltage
range.
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Report No.: PVUK140508N005
Al1.3.4 Loss of mains protection according BS EN 62116 P

The requirement is specified in section 5.3.2, test procedure in Annex A or B 1.3.4
Load imbalance (reactive load) for test condition B (EUT output = 50 % — 66 %)

SOFAR 1600TL

Frequency: 50+/-0,1Hz
Un=230+/-3Vac
Test conditions RLC consumes inverter real power within +/- 3%
Distortion factor of chokes < 3%
Quality =1
Disconnection limit 0,5s
P’ | iaanor | P’ | Q¥ | Runon | s
No | (% of EUT QL in (% of (% of Time (W)T of Voc Remarks®”
X L . .
rating) 6.1.d) 1) nominal) | nominal) (ms)
12 66 66 0 -5 356 912 1,00 | 262,5 | TestBatlIB
13 66 66 0 -4 347 912 1,00 | 262,5 | TestBatlIB
14 66 66 0 -3 407 912 1,01 | 2625 | TestBatlIB
15 66 66 0 -2 443 912 1,01 | 262,5 | TestBatlIB
16 66 66 0 -1 333 912 1,02 | 2625 | TestBatlIB
2 66 66 0 0 379 912 1,02 | 262,5 | TestBatBL
17 66 66 0 1 426 912 1,03 | 262,5 | TestBatlIB
18 66 66 0 2 389 912 1,03 | 262,5 | TestBatlIB
19 66 66 0 3 330 912 1,04 | 2625 | TestBatlIB
20 66 66 0 4 448 912 1,04 | 262,5 | TestBatlIB
21 66 66 0 5 303 912 1,05 | 262,5 | TestBatlIB
Parameter at 0% L=177,44 mH R=58,00 Q C=55,24 yF
Indicate additional shut down time included in above results.
. . - . . 20ms
(Disconnection device operation time)

Note:

RLC is adjusted to min. +/-1% of the inverter rated output power

b Peur: EUT output power

2 PAc: Real power flow at S1 in Figure 1. Positive means power from EUT to utility. Nominal is the 0 % test
condition value.

3 Qac: Reactive power flow at S1 in Figure 1. Positive means power from EUT to utility. Nominal is the 0 %
test condition value.

% BL: Balance condition, IB: Imbalance condition.

Condition B:

EUT output power PEUT =50 % — 66 % of maximum

EUT input voltage % = 50 % of rated input voltage range, +10 %

% Based on EUT rated input operating range. For example, If range is between X volts and Y volts, 50 % of
range =X + 0,5 x (Y — X). Y shall not exceed 0,8 x EUT maximum system voltage (i.e., maximum allowable
array open circuit voltage). In any case, the EUT should not be operated outside of its allowable input voltage
range.
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Report No.: PVUK140508N005
Al1.3.4 Loss of mains protection according BS EN 62116 P

The requirement is specified in section 5.3.2, test procedure in Annex A or B 1.3.4
Load imbalance (reactive load) for test condition C (EUT output = 25 % — 33 %)

SOFAR 1600TL

Frequency: 50+/-0,1Hz
Un=230+/-3Vac
Test conditions RLC consumes inverter real power within +/- 3%
Distortion factor of chokes < 3%
Quality =1
Disconnection limit 0,5s
P’ | adof | Pre’ | Q¥ | Runon | g s
No | (% of EUT QL in (% of (% of Time (W)T of Voc Remarks®”
. L . .
rating) 6.1.d) 1) nominal) | nominal) (ms)
22 33 33 0 -5 349 439 0,99 | 184,5 | TestCatlIB
23 33 33 0 -4 361 439 1,00 | 1845 | TestCatlIB
24 33 33 0 -3 397 439 1,00 | 1845 | TestCatlIB
25 33 33 0 -2 389 439 1,01 | 1845 | TestCatlIB
26 33 33 0 -1 352 439 1,01 | 1845 | TestCatlIB
3 33 33 0 0 325 439 1,02 | 184,5 | TestC atBL
27 33 33 0 1 357 439 1,02 | 1845 | TestCatlIB
28 33 33 0 2 327 439 1,03 | 1845 | TestCatlIB
29 33 33 0 3 306 439 1,03 | 1845 | TestCatlIB
30 33 33 0 4 349 439 1,04 | 1845 | TestCatlIB
31 33 33 0 5 310 439 1,04 | 1845 | TestCatlIB
Parameter at 0% L= 370,08 mH R=120,50 Q C= 26,36 uF
Indicate additional shut down time included in above results.
. . ; S 20ms
(Disconnection device operation time)

Note:

RLC is adjusted to min. +/-1% of the inverter rated output power

b Peur: EUT output power

2 PAc: Real power flow at S1 in Figure 1. Positive means power from EUT to utility. Nominal is the 0 % test
condition value.

3 Qac: Reactive power flow at S1 in Figure 1. Positive means power from EUT to utility. Nominal is the 0 %
test condition value.

“ BL: Balance condition, IB: Imbalance condition.

Condition C:

EUT output power PEUT = 25 % — 33 % > of maximum

EUT input voltage % = <10 % of rated input voltage range

% Or minimum allowable EUT output level if greater than 33 %.

® Based on EUT rated input operating range. For example, If range is between X volts and Y volts, 10 % of
range =X + 0,1 x (Y — X). Y shall not exceed 0,8 x EUT maximum system voltage (i.e., maximum allowable
array open circuit voltage). In any case, the EUT should not be operated outside of its allowable input voltage
range.
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Disconnection at Pac 0%? and Qac -3% reactive load and 33% nominal power
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Report No.: PVUK140508N005
Al1.3.4 Loss of mains protection according BS EN 62116 P

The requirement is specified in section 5.3.2, test procedure in Annex A or B 1.3.4
Load imbalance (real, reactive load) for test condition A (EUT ouput = 100%)

SOFAR 2200TL

Frequency: 50+/-0,1Hz
Un=230+/-3Vac
Test conditions RLC consumes inverter real power within +/- 3%
Distortion factor of chokes < 3%
Quality =1
Disconnection limit 0,5s
Peut Reactive load | Pac? Qac” Runon |
No | (% of EUT | (% of Q_in (% of (% of Time (\i‘/’; of Vpe Remarks”
rating) 6.1.d) 1) nominal) | nominal) (ms)
1 100 100 0 0 441 2032 | 1,01 377 Test A at BL
4 100 100 -5 -5 100 2032 | 0,94 377 Test A at IB
5 100 100 -5 0 433 2032 | 0,97 377 TestAat IB
6 100 100 -5 +5 164 2032 | 0,99 377 Test A at IB
7 100 100 0 -5 138 2032 | 0,99 377 TestAat IB
8 100 100 0 +5 123 2032 | 1,04 377 Test A at IB
9 100 100 +5 -5 105 2032 | 1,04 377 TestAat IB
10 100 100 +5 0 408 2032 | 1,07 377 Test A at IB
11 100 100 +5 +5 121 2032 | 1,09 377 TestAat IB
Parameter at 0% L=80,76 mH R=26,03 Q C=122,51 pF

Indicate additional shut down time included in above results.

(Disconnection device operation time) 20ms

Note:

Note for technologies which have a substantial shut down time this can be added to the 0.5 seconds in
establishing that the trip occurred in less than 0.5s. Maximum shut down time could therefore be up to 1.0
seconds for these technologies.

RLC is adjusted to min. +/-1% of the inverter rated output power

b Peur: EUT output power

2 PAc: Real power flow at S1 in Figure 1. Positive means power from EUT to utility. Nominal is the 0 % test
condition value.

3 Qac: Reactive power flow at S1 in Figure 1. Positive means power from EUT to utility. Nominal is the 0 %
test condition value.

* BL: Balance condition, IB: Imbalance condition.

Condition A:

EUT output power PEUT = Maximum *

EUT input voltage % = >90% of rated input voltage range

% Maximum EUT output power condition should be achieved using the maximum allowable input power.
Actual output power may exceed nominal rated output.

® Based on EUT rated input operating range. For example, If range is between X volts and Y volts, 90 % of
range =X + 0,9 x (Y — X). Y shall not exceed 0,8 x EUT maximum system voltage (i.e., maximum allowable
array open circuit voltage). In any case, the EUT should not be operated outside of its allowable input voltage
range.
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Disconnection at Pac 0% and Qac 0% reactive load and 100% nominal power
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Report No.: PVUK140508N005
Al1.3.4 Loss of mains protection according BS EN 62116 P

The requirement is specified in section 5.3.2, test procedure in Annex A or B 1.3.4
Load imbalance (reactive load) for test condition B (EUT output = 50 % — 66 %)

SOFAR 2200TL

Frequency: 50+/-0,1Hz
Un=230+/-3Vac
Test conditions RLC consumes inverter real power within +/- 3%
Distortion factor of chokes < 3%
Quality =1
Disconnection limit 0,5s
T) :
I?OE/;J of IoRaeda?Ot/lngf Prc? | Quc® | Runon | o ‘
No EUT oL in (% of (% of Time (W)T Qf Voc | Remarks®”
L . .
rating) 6.1.d) 1) nominal) | nominal) (ms)
12 66 66 0 -5 95 1240 0,98 285 | TestBatIB
13 66 66 0 -4 108 1240 0,99 285 | TestBatlIB
14 66 66 0 -3 212 1240 0,99 285 | TestBatlIB
15 66 66 0 -2 239 1240 1,00 285 | TestBatlIB
16 66 66 0 -1 308 1240 1,00 285 | TestBatlIB
2 66 66 0 0 292 1240 1,01 285 | TestB atBL
17 66 66 0 1 419 1240 1,01 285 | TestBatlIB
18 66 66 0 2 307 1240 1,02 285 | TestBatIB
19 66 66 0 3 200 1240 1,02 285 | TestBatlIB
20 66 66 0 4 217 1240 1,03 285 | TestBatIB
21 66 66 0 5 128 1240 1,03 285 | TestBatlIB
Parameter at 0% L=133,53 mH R=42,66 Q C=74,43 pF

Indicate additional shut down time included in above results.

(Disconnection device operation time) 20ms

Note:

RLC is adjusted to min. +/-1% of the inverter rated output power

b Peur: EUT output power

2 Pac: Real power flow at S1 in Figure 1. Positive means power from EUT to utility. Nominal is the 0 % test
condition value.

3 Qac: Reactive power flow at S1 in Figure 1. Positive means power from EUT to utility. Nominal is the 0 %
test condition value.

% BL: Balance condition, IB: Imbalance condition.

Condition B:

EUT output power PEUT =50 % — 66 % of maximum

EUT input voltage % = 50 % of rated input voltage range, +10 %

% Based on EUT rated input operating range. For example, If range is between X volts and Y volts, 50 % of
range =X + 0,5 x (Y — X). Y shall not exceed 0,8 x EUT maximum system voltage (i.e., maximum allowable
array open circuit voltage). In any case, the EUT should not be operated outside of its allowable input voltage
range.
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Disconnection at Pxc 0% and Qac 1% reactive load and 66% nominal power
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Al1.3.4 Loss of mains protection according BS EN 62116
The requirement is specified in section 5.3.2, test procedure in Annex A or B 1.3.4 P
Load imbalance (reactive load) for test condition C (EUT output = 25 % — 33 %)

SOFAR 2200TL

Frequency: 50+/-0,1Hz, Uy=230+/-3Vac
RLC consumes inverter real power within +/- 3%

Test conditions Distortion factor of chokes < 3%

Quality =1
Disconnection limit 0,5s

Peur Reactive 2) 3)
No (é/fﬁf Ioa(cgi (?f: of I(Doﬁocof ((%zcof R_nggn TW)T of Voc | Remarks?

rating) 6.1.Ld) 1) nominal) | nominal) | (ms)
32 33 33 0 -6 153 594 0,99 193 TestC atIB
22 33 33 0 -5 172 594 0,99 193 TestC at IB
23 33 33 0 -4 140 594 1,00 193 TestC atIB
24 33 33 0 -3 124 594 1,00 193 TestC at IB
25 33 33 0 -2 211 594 1,01 193 TestC atIB
26 33 33 0 -1 140 594 1,01 193 TestC at IB
3 33 33 0 0 197 594 1,02 193 | TestC atBL
27 33 33 0 1 470 594 1,02 193 TestC at IB
28 33 33 0 2 366 594 1,03 193 TestC atIB
29 33 33 0 3 255 594 1,03 193 TestC at IB
30 33 33 0 4 180 594 1,04 193 TestC atIB
31 33 33 0 5 65 594 1,04 193 TestC at IB

Parameter at 0% L=275,59 mH R=189,06 Q C=35,92 uF

Indicate additional shut down time included in above results.

(Disconnection device operation time) 20ms

Note:

RLC is adjusted to min. +/-1% of the inverter rated output power

Y peur: EUT output power

2 P,c: Real power flow at S1 in Figure 1. Positive means power from EUT to utility. Nominal is the 0 % test
condition value.

3 Qac: Reactive power flow at S1 in Figure 1. Positive means power from EUT to utility. Nominal is the 0 %
test condition value.

4 BL: Balance condition, IB: Imbalance condition.

Condition C:

EUT output power PEUT =25 % — 33 % % of maximum

EUT input voltage ® = <10 % of rated input voltage range

% Or minimum allowable EUT output level if greater than 33 %.

® Based on EUT rated input operating range. For example, If range is between X volts and Y volts, 10 % of
range =X + 0,1 x (Y — X). Y shall not exceed 0,8 x EUT maximum system voltage (i.e., maximum allowable
array open circuit voltage). In any case, the EUT should not be operated outside of its allowable input voltage
range.
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Disconnection at Pac 0% and Qac 1% reactive load and 33% nominal power
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Al1.3.4 Loss of mains protection according BS EN 62116 P

The requirement is specified in section 5.3.2, test procedure in Annex A or B 1.3.4
Load imbalance (real, reactive load) for test condition A (EUT ouput = 100%)

SOFAR 2700TL

Frequency: 50+/-0,1Hz
Un=230+/-3Vac
Test conditions RLC consumes inverter real power within +/- 3%
Distortion factor of chokes < 3%
Quality =1
Disconnection limit 0,5s
Peut Reactive load | Pac? Qac” Runon |
No | (% of EUT | (% of Q_in (% of (% of Time (\i‘/’; Qf Vpe Remarks”
rating) 6.1.d) 1) nominal) | nominal) (ms)
1 100 100 0 0 431 2496 | 1,01 381 Test A at BL
4 100 100 -5 -5 240 2496 | 0,94 381 Test A at IB
5 100 100 -5 0 326 2496 | 0,96 381 TestAatIB
6 100 100 -5 +5 268 2496 | 9,98 381 Test A at IB
7 100 100 0 -5 237 2496 | 0,98 381 TestAat IB
8 100 100 0 +5 288 2496 | 1,03 381 Test A at IB
9 100 100 +5 -5 279 2496 | 1,03 381 TestAat IB
10 100 100 +5 0 258 2496 | 1,06 381 Test A at IB
11 100 100 +5 +5 397 2496 | 1,09 381 TestAat IB
Parameter at 0% L= 66,22 mH R=21,19 Q C= 149,59 uF

Indicate additional shut down time included in above results.

(Disconnection device operation time) 20ms

Note:

Note for technologies which have a substantial shut down time this can be added to the 0.5 seconds in
establishing that the trip occurred in less than 0.5s. Maximum shut down time could therefore be up to 1.0
seconds for these technologies.

RLC is adjusted to min. +/-1% of the inverter rated output power

b Peur: EUT output power

2 PAc: Real power flow at S1 in Figure 1. Positive means power from EUT to utility. Nominal is the 0 % test
condition value.

3 Qac: Reactive power flow at S1 in Figure 1. Positive means power from EUT to utility. Nominal is the 0 %
test condition value.

* BL: Balance condition, IB: Imbalance condition.

Condition A:

EUT output power PEUT = Maximum *

EUT input voltage % = >90% of rated input voltage range

% Maximum EUT output power condition should be achieved using the maximum allowable input power.
Actual output power may exceed nominal rated output.

® Based on EUT rated input operating range. For example, If range is between X volts and Y volts, 90 % of
range =X + 0,9 x (Y — X). Y shall not exceed 0,8 x EUT maximum system voltage (i.e., maximum allowable
array open circuit voltage). In any case, the EUT should not be operated outside of its allowable input voltage
range.
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Disconnection at Pac 0% and Qac 0% reactive load and 100% nominal power
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Al1.3.4 Loss of mains protection according BS EN 62116 P

The requirement is specified in section 5.3.2, test procedure in Annex A or B 1.3.4
Load imbalance (reactive load) for test condition B (EUT output = 50 % — 66 %)

SOFAR 2700TL

Frequency: 50+/-0,1Hz
Un=230+/-3Vac
Test conditions RLC consumes inverter real power within +/- 3%
Distortion factor of chokes < 3%
Quality =1
Disconnection limit 0,5s
P’ | igaanor | P’ | Q¥ | Runon | s
No | (% of EUT QL in (% of (% of Time (W)T Qf Voc Remarks®”
. L . .
rating) 6.1.d) 1) nominal) | nominal) (ms)
12 66 66 0 -5 239 1375 0,97 305 TestB at IB
13 66 66 0 -4 248 1375 0,98 305 TestB at IB
14 66 66 0 -3 201 1375 0,98 305 TestB at IB
15 66 66 0 -2 237 1375 0,99 305 TestB at IB
16 66 66 0 -1 331 1375 0,99 305 TestB at IB
2 66 66 0 0 390 1375 1,00 305 | TestBatBL
17 66 66 0 1 293 1375 1,00 305 TestB at IB
18 66 66 0 2 248 1375 1,01 305 TestB at IB
19 66 66 0 3 222 1375 1,01 305 TestB at IB
20 66 66 0 4 355 1375 1,02 305 TestB at IB
21 66 66 0 5 300 1375 1,02 305 TestB at IB
Parameter at 0% L=121,32 mH R=38,47 Q C=81,41 uF

Indicate additional shut down time included in above results.

(Disconnection device operation time) 20ms

Note:

RLC is adjusted to min. +/-1% of the inverter rated output power

b Peur: EUT output power

2 PAc: Real power flow at S1 in Figure 1. Positive means power from EUT to utility. Nominal is the 0 % test
condition value.

3 Qac: Reactive power flow at S1 in Figure 1. Positive means power from EUT to utility. Nominal is the 0 %
test condition value.

% BL: Balance condition, IB: Imbalance condition.

Condition B:

EUT output power PEUT =50 % — 66 % of maximum

EUT input voltage % = 50 % of rated input voltage range, +10 %

® Based on EUT rated input operating range. For example, If range is between X volts and Y volts, 50 % of
range =X + 0,5 x (Y — X). Y shall not exceed 0,8 x EUT maximum system voltage (i.e., maximum allowable
array open circuit voltage). In any case, the EUT should not be operated outside of its allowable input voltage
range.
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Disconnection at Pxc 0% and Qac 0% reactive load and 66% nominal power
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Al1.3.4 Loss of mains protection according BS EN 62116

The requirement is specified in section 5.3.2, test procedure in Annex A or B 1.3.4 P
Load imbalance (reactive load) for test condition C (EUT output = 25 % — 33 %)
SOFAR 2700TL
Frequency: 50+/-0,1Hz
Un=230+/-3Vac
Test conditions RLC consumes inverter real power within +/- 3%
Distortion factor of chokes < 3%
Quality =1
Disconnection limit 0,5s
T) P
F()E/LJ of IoR;da?Ot/lngf Pic? | Qac® | Runon .
No g oL in (% of (% of Time | Peyr(W) of Voc | Remarks?
L . .
rating) 6.1.d) 1) nominal) | nominal) (ms)

22 33 33 0 -5 243 745 1,01 229 | TestCatlIB

23 33 33 0 -4 264 745 1,01 229 | TestCatlIB

24 33 33 0 -3 268 745 1,02 229 | TestCatlIB

25 33 33 0 -2 197 745 1,02 229 | TestCatlIB

26 33 33 0 -1 176 745 1,03 229 | TestCatlIB

3 33 33 0 0 296 745 1,03 229 | TestC atBL

27 33 33 0 1 219 745 1,04 229 | TestCatlIB

28 33 33 0 2 231 745 1,05 229 | TestCatlIB

29 33 33 0 3 342 745 1,05 229 | TestCatlIB

30 33 33 0 4 351 745 1,06 229 | TestCatlIB

31 33 33 0 5 287 745 1,06 229 | TestCatlIB

Parameter at 0% L=219,82 mH R=71,01Q C=46,69 uF

Indicate additional shut down time included in above results.

. . . S 20ms
(Disconnection device operation time)

Note:

RLC is adjusted to min. +/-1% of the inverter rated output power

b Peur: EUT output power

2 PAc: Real power flow at S1 in Figure 1. Positive means power from EUT to utility. Nominal is the 0 % test
condition value.

3 Qac: Reactive power flow at S1 in Figure 1. Positive means power from EUT to utility. Nominal is the 0 %
test condition value.

 BL: Balance condition, IB: Imbalance condition.

Condition C:

EUT output power PEUT = 25 % — 33 % > of maximum

EUT input voltage % = <10 % of rated input voltage range

% Or minimum allowable EUT output level if greater than 33 %.

® Based on EUT rated input operating range. For example, If range is between X volts and Y volts, 10 % of
range =X + 0,1 x (Y — X). Y shall not exceed 0,8 x EUT maximum system voltage (i.e., maximum allowable
array open circuit voltage). In any case, the EUT should not be operated outside of its allowable input voltage
range.
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Al1.3.4 Loss of mains protection according BS EN 62116

The requirement is specified in section 5.3.2, test procedure in Annex A or B 1.3.4 P
Load imbalance (real, reactive load) for test condition A (EUT ouput = 100%)
SOFAR 3000TL
Frequency: 50+/-0,1Hz
Un=230+/-3Vac
Test conditions RLC consumes inverter real power within +/- 3%
Distortion factor of chokes < 3%
Quality =1
Disconnection limit 0,5s
Peut Reactive load | Pac? Qac” Runon [
No | (% of EUT | (% of Q_in (% of (% of Time (W)T Qf | Vpe Remarks”
rating) 6.1.d) 1) nominal) | nominal) (ms)

1 100 100 0 0 486 2821 | 1,00 | 383 | TestAatBL

4 100 100 -5 -5 150 2821 | 0,93 | 383 TestAat B

5 100 100 -5 0 404 2821 | 0,95 | 383 TestAat IB

6 100 100 -5 +5 86 2821 | 0,97 | 383 TestAat IB

7 100 100 0 -5 195 2821 | 0,97 | 383 TestAat IB

8 100 100 0 +5 64 2821 | 1,02 | 383 TestAat IB

9 100 100 +5 -5 54 2821 | 1,02 | 383 TestAat IB
10 100 100 +5 0 234 2821 | 1,05 | 383 TestAat IB
11 100 100 +5 +5 122 2821 | 1,08 | 383 TestAat IB

Parameter at 0% L=59,84 mH R=18,75Q C=169,75 uF
Indicate additional shut down time included in above results.
. - - o 20ms

(Disconnection device operation time)

Note:

Note for technologies which have a substantial shut down time this can be added to the 0.5 seconds in
establishing that the trip occurred in less than 0.5s. Maximum shut down time could therefore be up to 1.0
seconds for these technologies.

RLC is adjusted to min. +/-1% of the inverter rated output power

b Peur: EUT output power

2 P,c: Real power flow at S1 in Figure 1. Positive means power from EUT to utility. Nominal is the 0 % test
condition value.

3 Qac: Reactive power flow at S1 in Figure 1. Positive means power from EUT to utility. Nominal is the 0 %
test condition value.

* BL: Balance condition, IB: Imbalance condition.

Condition A:

EUT output power PEUT = Maximum *

EUT input voltage % = >90% of rated input voltage range

% Maximum EUT output power condition should be achieved using the maximum allowable input power.
Actual output power may exceed nominal rated output.

® Based on EUT rated input operating range. For example, If range is between X volts and Y volts, 90 % of
range =X + 0,9 x (Y — X). Y shall not exceed 0,8 x EUT maximum system voltage (i.e., maximum allowable
array open circuit voltage). In any case, the EUT should not be operated outside of its allowable input voltage
range.
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Disconnection at Pac 0% and Qac 0% reactive load and 100% nominal power
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Al1.3.4 Loss of mains protection according BS EN 62116

The requirement is specified in section 5.3.2, test procedure in Annex A or B 1.3.4 P
Load imbalance (reactive load) for test condition B (EUT output = 50 % — 66 %)
SOFAR 3000TL
Frequency: 50+/-0,1Hz
Un=230+/-3Vac
Test conditions RLC consumes inverter real power within +/- 3%
Distortion factor of chokes < 3%
Quality =1
Disconnection limit 0,5s
T) :
IzoE/(Lf of |§aeda((:§/|ov§f Prc? | Quc® | Runon "
No EUT Qi (% of (% of Time Peut(W) Qf Vpe Remarks
L . .
rating) 6.1.d) 1) nominal) | nominal) (ms)

32 66 66 0 -6 95 1771 0,97 315 | TestBatlIB

12 66 66 0 -5 116 1771 0,98 315 | TestBatlIB

13 66 66 0 -4 95 1771 0,98 315 | TestBatlIB

14 66 66 0 -3 131 1771 0,99 315 | TestBatlIB

15 66 66 0 -2 150 1771 0,99 315 | TestBatlIB

16 66 66 0 -1 233 1771 1,00 315 | TestBatlIB

2 66 66 0 0 477 1771 1,00 315 | TestB atBL

17 66 66 0 1 200 1771 1,01 315 | TestBatlIB

18 66 66 0 2 387 1771 1,01 315 | TestBatlIB

19 66 66 0 3 165 1771 1,02 315 | TestBatlIB

20 66 66 0 4 217 1771 1,02 315 TestB at IB

21 66 66 0 5 139 1771 1,03 315 | TestBatlIB

Parameter at 0% L=94,92 mH R=29,87 Q C=106,93 uF

Indicate additional shut down time included in above results.

. - - o 20ms
(Disconnection device operation time)

Note:

RLC is adjusted to min. +/-1% of the inverter rated output power

Y Pyt EUT output power

2 P,c: Real power flow at S1 in Figure 1. Positive means power from EUT to utility. Nominal is the 0 % test
condition value.

3 Qac: Reactive power flow at S1 in Figure 1. Positive means power from EUT to utility. Nominal is the 0 %
test condition value.

4 BL: Balance condition, IB: Imbalance condition.

Condition B:

EUT output power PEUT =50 % — 66 % of maximum

EUT input voltage % = 50 % of rated input voltage range, +10 %

% Based on EUT rated input operating range. For example, If range is between X volts and Y volts, 50 % of
range =X + 0,5 x (Y — X). Y shall not exceed 0,8 x EUT maximum system voltage (i.e., maximum allowable
array open circuit voltage). In any case, the EUT should not be operated outside of its allowable input voltage
range.
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Al1.3.4 Loss of mains protection according BS EN 62116

The requirement is specified in section 5.3.2, test procedure in Annex A or B 1.3.4 P
Load imbalance (reactive load) for test condition C (EUT output = 25 % — 33 %)
SOFAR 3000TL
Frequency: 50+/-0,1Hz, Uy=230+/-3Vac
- RLC consumes inverter real power within +/- 3%
Test conditions Distortion factor of chokes < 3%
Quality =1
Disconnection limit 0,5s
Peyr IE:dag/lovgf Pac® | Quc® | Runon | ’
No | (% of EUT Quin (% of (% of Time (\f\‘/J)T of Vie Remarks?
. L . .
rating) 6.1.d) 1) nominal) | nominal) (ms)
33 33 33 0 -6 88 828 0,97 247 | TestCatlB
22 33 33 0 -5 213 828 0,98 247 | TestCatlB
23 33 33 0 -4 72 828 0,98 247 | TestCatlB
24 33 33 0 -3 136 828 0,99 247 | TestCatIB
25 33 33 0 -2 222 828 0,99 247 | TestCatlB
26 33 33 0 -1 408 828 1,00 247 | TestCatlB
3 33 33 0 0 499 828 1,00 247 | TestC at BL
27 33 33 0 1 304 828 1,01 247 | TestCatlB
28 33 33 0 2 184 828 1,01 247 | TestCatlB
29 33 33 0 3 218 828 1,02 247 | TestCatlB
30 33 33 0 4 100 828 1,02 247 | TestCatlB
31 33 33 0 5 69 828 1,03 247 | TestCatlB
Parameter at 0% L=202,14 mH R=63,89 Q C=50,00 pF
Indicate additional shut down time included in above results.
. . ; S 20ms
(Disconnection device operation time)

Note:

RLC is adjusted to min. +/-1% of the inverter rated output power

b Peur: EUT output power

2 P,c: Real power flow at S1 in Figure 1. Positive means power from EUT to utility. Nominal is the 0 % test
condition value.

3 Qac: Reactive power flow at S1 in Figure 1. Positive means power from EUT to utility. Nominal is the 0 %
test condition value.

“ BL: Balance condition, IB: Imbalance condition.

Condition C:

EUT output power PEUT = 25 % — 33 % > of maximum

EUT input voltage % = <10 % of rated input voltage range

% Or minimum allowable EUT output level if greater than 33 %.

® Based on EUT rated input operating range. For example, If range is between X volts and Y volts, 10 % of
range =X + 0,1 x (Y — X). Y shall not exceed 0,8 x EUT maximum system voltage (i.e., maximum allowable
array open circuit voltage). In any case, the EUT should not be operated outside of its allowable input voltage
range.
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A1.3.5 Re-connection

Annex Aor B 1.3.5

The requirement is specified in section 5.3.4 Automatic Reconnection, test procedure in P

Test should prove that the reconnection sequence starts after a minimum delay of 20 seconds for restoration
of voltage and frequency to within the stage 1 settings of table 1.

Voltage
Time delay setting Measured delay
60s 74s
Frequency
Time delay setting Measured delay
60s 74s

Checks on no reconnection when voltage or frequency is brought to just outside
stage 1 limits of table 1.

At 266,2V At 196,1V

At 47,4Hz At 51,6Hz

Confirmation that the
SSEG does not re-
connect.

No reconnection No reconnection

No reconnection No reconnection

Note:

Reference in accordance with BS EN 50438 (2007)

The tests had been performed on the SOFAR 3000TL is valid for the SOFAR 1100TL, SOFAR 1600TL,
SOFAR 2200TL and SOFAR 2700TL, since it is same as in hardware and just power derated by software.
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A1.3.6 Frequency Drift and Step change Stability test =)
The requirement is specified in section 5.3.3, test procedure in Annex A or B 1.3.6
Start Change End Confirm no trip
Frequency Frequency

Positive Vector Shift 49,5Hz +9 degrees No trip
Negative Vector Shift 50,5Hz - 9 degrees No trip
Positive Frequency drift 49,5Hz +0,19Hz/sec 51,5Hz No trip
Negative Frequency drift 50,5Hz -0,19Hz/sec 47,5Hz No trip

Note:

Manufacturers considering new designs should allow for the RoCoF where stability is required to be increased
to, up to 2Hz per second, as proposed in the new European network codes, which are expected to come into
force over the period 2014/2015. Under these conditions RoCoF will cease to be an effective loss of mains
protection and is unlikely to be permitted in future revisions of this document.

For the step change test the SSEG should be operated with a measureable output at the start frequency and
then a vector shift should be applied by extending or reducing the time of a single cycle with subsequent
cycles returning to the start frequency. The start frequency should then be maintained for a period of at least
10 seconds to complete the test. The SSEG should not trip during this test.

For frequency drift tests the SSEG should be operated with a measureable output at the start frequency and
then the frequency changed in a ramp function at 0.19Hz per second to the end frequency. On reaching the
end frequency it should be maintained for a period of at least10 seconds. The SSEG should not trip during this
test.

The tests had been performed on the SOFAR 3000TL is valid for the SOFAR 1100TL, SOFAR 1600TL,
SOFAR 2200TL and SOFAR 2700TL, since it is same as in hardware and just power derated by software.
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Al.4 Power quality
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Al1l.4.1 Harmonic Current Emissions p
The requirement is specified in section 5.4.1, test procedure in Annex A or B 1.4.1
(SOFAR 1100TL)
SSEG rating per phase (rpp) NV=MV*3,68/rpp
At 45-55% of rated ouput 100% of rated output
0,5kwW 1,0kwW
Harmonic Measured Normalised Measured Normalised Limit inBS Higher limit
Value (MV) | Value (NV)in | Value (MV) | Value (NV)in | EN61000-3-2 for odd
in Amps Amps in Amps Amps in Amps harmonics 21
and above
2nd 0,009 0,032 0,002 0,006 1,080
3rd 0,050 0,180 0,080 0,293 2,300
4th 0,005 0,019 0,001 0,005 0,430
5th 0,014 0,049 0,010 0,036 1,140
6th 0,004 0,014 0,001 0,005 0,300
7th 0,013 0,046 0,006 0,023 0,770
8th 0,003 0,012 0,002 0,006 0,230
9th 0,008 0,030 0,004 0,015 0,400
10th 0,004 0,013 0,002 0,007 0,184
11th 0,005 0,019 0,003 0,010 0,330
12th 0,003 0,011 0,002 0,007 0,153
13th 0,004 0,013 0,002 0,007 0,210
14th 0,003 0,010 0,002 0,007 0,131
15th 0,003 0,011 0,002 0,007 0,150
16th 0,002 0,008 0,002 0,006 0,115
17th 0,003 0,010 0,002 0,006 0,132
18th 0,002 0,007 0,001 0,005 0,102
19th 0,002 0,008 0,002 0,006 0,118
20th 0,002 0,006 0,001 0,005 0,092
21th 0,003 0,010 0,002 0,008 0,107 0,160
22th 0,002 0,006 0,001 0,004 0,084
23th 0,002 0,007 0,002 0,006 0,098 0,147
24th 0,001 0,005 0,001 0,004 0,077
25th 0,002 0,007 0,002 0,007 0,090 0,135
26th 0,001 0,005 0,001 0,003 0,071
27th 0,002 0,008 0,002 0,006 0,083 0,124
28th 0,001 0,005 0,001 0,004 0,066
29th 0,002 0,007 0,002 0,007 0,078 0,117
30th 0,001 0,004 0,001 0,002 0,061
31th 0,002 0,006 0,001 0,005 0,073 0,109
32th 0,002 0,006 0,001 0,003 0,058
33th 0,002 0,007 0,002 0,006 0,068 0,102
34th 0,001 0,004 0,001 0,002 0,054
35th 0,001 0,004 0,001 0,005 0,064 0,096
36th 0,001 0,005 0,001 0,002 0,051
37th 0,002 0,008 0,002 0,006 0,061 0,091
38th 0,001 0,005 0,001 0,003 0,048
39th 0,001 0,003 0,001 0,005 0,058 0,087
40th 0,001 0,004 0,001 0,002 0,046
Note:
The higher limits for odd harmonics 21 and above are only allowable under certain conditions, if these higher
limits are utilised please state the exemption used as detailed in part 6.2.3.4 of BS EN 61000-3-2 in the box
below.
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Al.4.1 Harmonic Current Emissions p
The requirement is specified in section 5.4.1, test procedure in Annex A or B 1.4.1
(SOFAR 3000TL)
SSEG rating per phase (rpp) NV=MV*3,68/rpp
At 45-55% of rated ouput 100% of rated output
1,4kW 2,8kW
Harmonic Measured Normalised Measured Normalised Limit inBS Higher limit
Value (MV) | Value (NV)in | Value (MV) | Value (NV)in | EN61000-3-2 for odd
in Amps Amps in Amps Amps in Amps harmonics 21
and above
2nd 0,006 0,008 0,008 0,011 1,080
3rd 0,080 0,105 0,158 0,208 2,300
4th 0,002 0,003 0,006 0,008 0,430
5th 0,035 0,046 0,032 0,042 1,140
6th 0,003 0,004 0,003 0,004 0,300
7th 0,014 0,019 0,014 0,018 0,770
8th 0,003 0,004 0,003 0,004 0,230
9th 0,007 0,009 0,005 0,007 0,400
10th 0,003 0,004 0,004 0,006 0,184
11th 0,006 0,008 0,006 0,008 0,330
12th 0,003 0,004 0,004 0,005 0,153
13th 0,008 0,010 0,012 0,016 0,210
14th 0,003 0,004 0,004 0,005 0,131
15th 0,008 0,011 0,010 0,013 0,150
16th 0,003 0,004 0,003 0,004 0,115
17th 0,010 0,013 0,013 0,017 0,132
18th 0,002 0,003 0,002 0,003 0,102
19th 0,011 0,015 0,014 0,018 0,118
20th 0,002 0,003 0,003 0,003 0,092
21th 0,012 0,016 0,015 0,019 0,107 0,160
22th 0,002 0,002 0,002 0,002 0,084
23th 0,014 0,018 0,014 0,018 0,098 0,147
24th 0,002 0,002 0,002 0,002 0,077
25th 0,013 0,016 0,013 0,017 0,090 0,135
26th 0,002 0,002 0,002 0,002 0,071
27th 0,012 0,016 0,013 0,017 0,083 0,124
28th 0,002 0,002 0,002 0,002 0,066
29th 0,012 0,015 0,012 0,016 0,078 0,117
30th 0,001 0,002 0,001 0,002 0,061
31th 0,012 0,015 0,011 0,014 0,073 0,109
32th 0,001 0,002 0,001 0,002 0,058
33th 0,012 0,015 0,009 0,012 0,068 0,102
34th 0,001 0,002 0,001 0,002 0,054
35th 0,011 0,014 0,009 0,012 0,064 0,096
36th 0,002 0,002 0,001 0,001 0,051
37th 0,010 0,014 0,008 0,010 0,061 0,091
38th 0,001 0,002 0,001 0,002 0,048
39th 0,009 0,012 0,008 0,010 0,058 0,087
40th 0,001 0,002 0,001 0,002 0,046
Note:
The higher limits for odd harmonics 21 and above are only allowable under certain conditions, if these higher
limits are utilised please state the exemption used as detailed in part 6.2.3.4 of BS EN 61000-3-2 in the box
below.
The tests had been performed on the SOFAR 1100TL and SOFAR 3000TL are valid for the SOFAR 1600TL,
SOFAR 2200TL and SOFAR 2700TL, since it is same as in hardware and just power derated by software.
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Al1l.4.2 Power factor
The requirement is specified in section 5.6, test procedure in Annex A or B 1.4.2

SOFAR 1100TL

improvement.

216,2V 230V 253V Measured at three voltage levels and at
Measured full output. Voltage to be maintained within
value 0,998c 0,999¢c 0,999c +1,5% of the stated level during the test.
Limit >0,95 >0,95 >0,95
SOFAR 3000TL

216,2V 230V 253V Measured at three voltage levels and at
Measured full output. Voltage to be maintained within
value 0,999c 0,999¢c 0,999c +1,5% of the stated level during the test.
Limit >0,95 >0,95 >0,95
Note:

When operating at rated power the SSEG shall operate at a power factor within the range 0.95 lagging to 0.95
leading relative to the voltage waveform unless otherwise agreed with the DNO eg for power factor

The test set up shall be such that the Inverter supplies full load to the DNQO’s Distribution System via the
power factor (pf) meter and the variac as shown below in figure A5. The Inverter pf should be within the limits
given in 5.6, for three test voltages 230 V —6%, 230V and 230 V +10%.

The tests had been performed on the SOFAR 1100TL and SOFAR 3000TL are valid for the SOFAR 1600TL,
SOFAR 2200TL and SOFAR 2700TL, since it is same as in hardware and just power derated by software.
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Al.4.3 Voltage Flicker p
The requirement is specified in section 5.4.2, test procedure in Annex A or B 1.4.3
SOFAR 1100TL

Starting Stopping Running
dmax dc d(t) dmax dc d(t) Pqt Py 2 hours
Measured values 0,01 0,01 0,01 0,01 0,01 0,01 0,07 0,07
Normalised to standard
impedance and 3.68kW 0,003 | 0,003 | 0,003 | 0,003 | 0,003 | 0,003 0,0209 0,0209
for multiple units
Limits set under BS EN o o 3,3% o o 3,3%
61000-3-2 4% 3,3% . 4% 3,3% . 1,0 0,65
MNo. dc[%]  dmax[%] d(t)[ms] Pst
1 0.00 0.00 0.00 0.07
2 0.00 0.00 0.00 0.07
3 0.00 0.00 0.00 0.07
4 0.00 0.00 0.00 0.07
5 0.00 0.00 0.00 0.07
6 0.00 0.00 0.00 0.07
7 0.00 0.00 0.00 0.07
8 0.00 0.00 0.00 0.07
9 0.00 0.00 0.00 0.07
10 0.00 0.00 0.00 0.07
11 0.00 0.00 0.00 0.07
12 0.00 0.00 0.00 0.07
Pit
0.07
SOFAR 3000TL
Starting Stopping Running
dmax dc d(t) dmax dc d(t) Pst P|t 2 hours
Measured values 0,01 0,01 0,01 0,01 0,01 0,01 0,07 0,07
Normalised to standard
impedance and 3.68kW 0,008 | 0,008 | 0,008 | 0,008 | 0,008 | 0,008 0,0571 0,0571
for multiple units
Limits set under BS EN o o 3,3% o o 3,3%
61000-3-2 4% 3,3% . 4% 3,3% oo 1,0 0,65
No. dc[%]  dmax[%] d(t)[ms] Pst
1 0.00 0.00 0.00 0.07
2 0.00 0.00 0.00 0.07
3 0.00 0.00 0.00 0.07
4 0.00 0.00 0.00 0.07
5 0.00 0.00 0.00 0.07
6 0.00 0.00 0.00 0.07
7 0.00 0.00 0.00 0.07
8 0.00 0.00 0.00 0.07
9 0.00 0.00 0.00 0.07
10 0.00 0.00 0.00 0.07
1 0.00 0.00 0.00 0.07
12 0.00 0.00 0.00 0.07
Plt
0.07
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Note:

For wind turbines, flicker testing should be carried out during the performance tests specified in IEC 61400-
12-1. Flicker data should be recorded from wind speeds of 1m/s below cut-in to 1.5 times 85% of the rated
power. The wind speed range should be divided into contiguous bins of 1m/s centred on multiples of 1m/s.
The dataset shall be considered complete when each bin includes a minimum of 10 minutes of sampled data.
The highest value of each parameter measured across the entire range of tests shall be recorded.

Note that as an alternative to Type Testing the supplier of a SSEG incorporating an Inverter may give a
guarantee that rates of change of output do not exceed the following ramp rate limits. Output needs to ramp
up at a constant rate.

This exception to site testing does not apply to devices where the output changes in steps of over 30ms
rather than as a ramp function, a site test is required for these units.

Single phase units and two phase units in a three phase system, maximum ramp up rate 333 watts per
second;

Two phase units in a split phase system and three phase units, maximum ramp up rate 860 watts per second.
It should be noted that units complying with this declaration are likely to be less efficient at capturing energy
during times when the energy source is changing.

For technologies other than wind turbines, testing should ensure that the controls or automatic programs used
produce the most unfavourable sequence of voltage changes.

Mains Impedance according EN61000-3-3: Ry = 0,24Q; jXnmax= 0,15Q @50Hz (|Z,..x| = 0,283 / 0,472 Q)
Bei Einphasigen Invertern Zmax sowie Rn und jxn angeben R, = 0,16Q; jX,= 0,1Q

Calculation of the maximum permissible grid impedance at the point of common coupling based on d.:
Zimax = Zret * 3,3% [ dc(Pr)
The tests should be based on the limits of the EN61000-3-3 for less than 16A.

The tests had been performed on the SOFAR 1100TL and SOFAR 3000TL are valid for the SOFAR 1600TL,
SOFAR 2200TL and SOFAR 2700TL, since it is same as in hardware and just power derated by software.
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1.4.4 DC injection
The requirement is specified in section 5.5, test procedure in Annex A or B 1.4.4

SOFAR 1100TL

Test level power 10% 55% 100%
Recorded value -5,0 mA -8,0 mA -6,0 mA
Limit 20 mA 20 mA 20 mA
SOFAR 3000TL
Test level power 10% 55% 100%
Recorded value 2,9 mA 3,2 mA 3,2mA
0,
As % of rated 0,02% 0,02% 0,02%
AC current
Limit 0,25% 0,25% 0,25%
Diagram of permanent DC-Injection: SOFAR 1100TL
1200 0.025
0.020
s 0.015
800 0.010
0.005
[w] 600 0.000 [A]
-0.005
9 -0.010
200 -0.015
-0.020
0 -0.025
53g8ggg8gggsesssagsgggs
SRR3RERBREE3RER8RRBREE
Time [s]
= pPower (W] ==—|dc[A] ==LimitIdc[A] ====Limit Idc[A]
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Diagram of permanent DC-Injection: SOFAR 3000TL

3.00 0.04

2.80

2.60 - 0.03

2.40

2.20 - 0.02

2.00

1.80 - 001

1.60 -oninumthiiveialimsphipeinhtiligftrmomicnwinisb =t o e by

[KW] 1.40 I - 0.00 Idc_[A]

1.20 - 001

1.00

0.80 - -0.02

0.60

0.40 - -0.03

0.20

0.00 : : : : : : : : : : : 0.04

1 121 241 361 481 601 721 841 961 1081 1201 1321
Time_[s]
Active power_[KW] Idc_[A] ——Limit Idc_[A]

Note:
The level of DC injection from the Inverter-connected PV generator in to the DNO’s Distribution System shall
not exceed the levels specified in 5.5 when measured during operation at three levels, 10%, 55% and 100%
of rating with a tolerance of plus or minus 5%.
Testing must be performed according to W1 10.4.-03.doc rev D. The internal temperature of the EUT must be
stabilized. No temperature drift of more than 2K within 1 hour is allowed.
The tests had been performed on the SOFAR 1100TL and SOFAR 3000TL is valid for the SOFAR 1600TL,
SOFAR 2200TL and SOFAR 2700TL, since it is same as in hardware and just power derated by software.

Bureau Veritas Shenzhen Co.. Ltd No. 34, Chenwulu Section, Guantai Rd., Tel: +86 769 8593 5656
Dongauan Branch v Houjie Town, Dongguan City, Guangdong Fax: +86 769 8599 1080
99 523942, China Email: customerservice.dg@cn.bureauveritas.com

Page 78 of 176 TEST REPORT G83/2 VER.O


mailto:customerservice.dg@cn.bureauveritas.com

Report No.: PVUK140508N005

Al.4.4 Overcurrent Protection

The products have to be installed on a 16 A (IEC) branch circuit in series to provide over-current protection.

Note:

See installation manual

Where appropriate the protection shall comply with the requirements of BS7671.

A1.4.6 Short circuit Current Contribution

The requirement is specified in section 5.7, test procedure in Annex A or B 1.4.6 P

For a directly coupled SSEG For a Inverter SSEG

Time

Parameter Symbol Value after fault Volts Amps
Peak Short Circuit current N/A N/A 20ms 49,9 12,77
Initial Value of aperiodic N/A N/A 100ms 33.4 12,71
current
Initial si/mmetrlcal short-circuit N/A N/A 250ms 30,2 12,73
current
Decaying (aperiodic)
component of short circuit N/A N/A 500ms 29,1 12,74
current*
ReactancE/Resstance Ratio N/A N/A T!me to 0.516s In seconds
of source trip

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch

No. 34, Chenwulu Section, Guantai Rd.,
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Diagram

Positio -

<Gl 31.3415¢
{CH2 12.720

| .
2014/06/28 13:35:32 964514 2014/06/28 13:3824

Note:

The values of voltage and current should be recorded for a period of up to 1 second when the changeover
switch should be returned to the normal position. The voltage and current at relevant times shall be recorded
in the type test report including the time taken for the Inverter to trip.

The tests had been performed on the SOFAR 3000TL is valid for the SOFAR 1100TL, SOFAR 1600TL,
SOFAR 2200TL and SOFAR 2700TL, since it is same as in hardware and just power derated by software.
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Al1.4.7 Self Monitoring — Solid state Disconnection N/A
The requirement is specified in section 5.3.1, No specified test requirements.

It has been verified that in the event of the solid state switching device failing to disconnect

the SSEG, the voltage on the output side of the switching device is reduced to a value below

50 volts within 0.5 seconds.

A1.4.8 Electromagnetic Compatibillity (EMC) P

All equipment shall comply with the generic EMC standards:
BS EN61000-6-3: 2007 Electromagnetic Compatibility, Generic Emission Standard;

and BS EN61000-6-1: 2007 Electromagnetic Compatibility, Generic Immunity Standard.

Note:
The whole EMC test reports see Annex X EMC test report.

No. 34, Chenwulu Section, Guantai Rd.,
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Annex No. 1
EMC test report
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BUREAU
VERITAS

ATTESTATION
of conformity with European Directives

Attestation Number: 1488AB0508N0O05SR1001

Product: PV Grid Inverter
Brand Name:
SOEAR
Model: SOFAR 3000TL, SOFAR 1100TL, SOFAR 2200TL
Additional Model: SOFAR 1600TL, SOFAR 2700TL
Applicant: Shenzhen SOFARSOLAR Co., Ltd.
Address: 3A-1, Huake Bullding, East Technology Park, Qlaoxiang Road, Nanshan District,
Shenzhen, China.
Technical DC Input: DC 110 - 380V Max. 10A For SOFAR 1100TL;

Characteristics: DC Input: DC 165 - 380V Max. 10A For SOFAR 1600TL ;
DC Input; DC 170 - 450V Max. 13A For SOFAR 2200TL;
DC Input: DC 210 - 450V Max. 13A For SOFAR 2700TL;
DC Input: DC 230 - 450V Max. 13A For SOFAR 3000TL
Output: AC 230V, 50/60Hz, Power: 1000W / 1500W / 2000W / 2500W / 2800W
Output Voltage/Current: SOFAR 1100TL:230V/4.5A; SOFAR 1600TL:230V/7.0A;
SOFAR 2200TL:230V/9.5A; SOFAR 2700TL:230V/11,5A; SOFAR 3000TL:230V/13.0A

The submitted sample of the above equipment has been tested for CE marking according to
following European Directive and standards:

- Electromagnetic Compatibility Directive 2004/108/EC

Standards Report Number Report date
EN 61000-6-3:2007 + A1:2011

EN 61000-3-2:2006 + A1 :2009 + A2:2009
EN 61000-3-3:2013 CE140508N005R1 Jul, 21, 2014

EN 61000-6-2:2005

The referred test report{s} show that the product complies with standard(s) recognized as giving
presumption of compliance with the essential requirements in the specified European Directive

This verification does not imply assessment of the production of the product. The CE marking may
be affixed if all relevant and effective European Directives with CE are applicable

Supervisor

Ce

Name: Madison Luo
Date: Jul. 21, 2014
This document shall not be reproduced, except in full, without the written approval of
Bureau Veritas Shenzhen Co., Lid.
Information given In this document is related to the tested specimen of the described electrical sample,

No. 34, Chenwulu Section. Guantal Rd., Tol.: +36 789 8593 5558

Houjie Town, Dongguan City Fax: +86 769 8593 1080
Guangdong 523342, China

Bureau Veritas Shenzhen Co.,, Ltd.
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Email:omtomersendce da@on busauventas com
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Test Report No.: CE140508N005R1 %
TEST REPORT el
Applicant Shenzhen SOFARSOLAR Co., Lid.
Add 3A-1, Huake Building, East Technology Park, Qiaoxiang Road, Nanshan District,
s Shenzhen, China.
Manufacturer or
Supglier Shenzhen SOFARSOLAR Co., Lid.
3A-1, Huake Building, East Technology
Address Park, Qiaoxiang Road, Nanshan District,
Shenzhen, China.
Product PV grid-interactive inverter

SOLAR
SOFAR 3000TL, SOFAR 1100TL,
SOFAR 2200TL

Additional Model & | SOFAR 1600TL, SOFAR 2700TL
Model Difference See item 2.1

Model

Date of tests May 08, 2014 - Jun. 30, 2014

The submitted sample of the above equipment has been tested for according to following European
Directive - Electromagnetic directive 2004/108/EC and the tests have been carried out according to the
requirements of the following standards:

[X] EN 61000-6-3:2007 + A1:2011

[ EN 61000-3-2:2006 + A1:2009 + A2:2009
B EN 61000-3-3:2013

[ EN 61000-6-2:2005

CONCLUSION: The submitted sample was found to COMPLY with the test requirement

Tested by Breeze Jiang Approved by Madison Luo
Project Engineer / EMC Department Manager { EMC Department

Date: Jul. 21, 2014
This report i3 for your exclusive use. Any copying or repication of this report to of for any OINer person or entity, or use of our name or trademars, is
permitieg only with our prior written permission. This report ses forth cur fndngs soiely with respect to the 23t sampies ideniified herein. The results
et forth In this repoet are not Indicative or representative of the quaity or characteristics of the iof from wiich 2 test sample was taken or any simiar or
identical product unless specificaly and expressty noted. Our report inciudes &l of the tests requested by you and the results thereo? based upoo the
Information tat you provided to us. You have 50 days from date of Iszuance of this report to nolify us of any material aror or omission caused by our
giigence, provided, ! , 3t such notice shall be in wriing and shail specificaly address the iszue you wish % raise. A faliare %o raise such Issue
within the prezcribed tme shali constitute your unquaifed of the of this report, the 2223 conducted and e comeciness of the
report contents. Uniess speckc mention, the uncerinty of measurement has been explicitly taten inlo account % deciare e compliance or
non-~compliance to the specification
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RELEASE CONTROL RECORD

ISSUE NO. REASON FOR CHANGE DATE ISSUED

CE140508M00S Original release Jul. 10, 2014
Bazed on the cnginal report CE140508M005 change

CE140508M005R1 power supply information, model and technical Jul. 21, 2014
charactenstics.
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1 SUMMARY OF TEST RESULTS
The EUT has been tested according to the following specifications:

Test Report No.: CE140508M005R1

EMISSION
Standard Test Type Result Remarks
Meets requirement limit
Conducted test PASS |Minimum passing margin is
ENG1000-6-3:2007+ —3.00 dB at 0.36094MHz
A1:2011 Radiated test oASS Meets limits minimum
passing margin is

(30MHz~1GHz)
—5.08 dB at 191.02MHz

EN 61000-3-2:2006 + Harmonic current PASS |Meets the requirements,

A1:2009 + A2:2009 Smissions
EN61000-3-3:2013  |gOfiage fluctualions | pass | peets the requirements.

Tel: +58 T80 8580 5856
Fae: +86 780 8503 1080
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Test Report No.: CE140508N005RA
IMMUNITY (EN 61000-5-2:2005)
Standard Test Type Result Remarks
. Electrostatic Discharge — ESD:
Electrostafic 8KV Air discharge
IEC 61000-4-2:2008 |discharge PASS 4KV Contact d_l'g h
imrmunity test ISCharge,

Performance Crterion A

|EC 61000-4-3:2005 +
A1:2007+A2:2010

Radiated,
radio-frequency,
electromagnetic
field immunity test

PASS

Radio-Frequency Electromagnetic
Field Susceptibility Test — RS:

80-1000 MHz, 10%/m, 80% AM (1kHz),
1400-2000 MHz, 3W/im, 80% AM (1kHz)
2000-2700 MHz, 1V/m, 80% AM (1kHz)
Performance Criterion A

Electrical Fast TransientBurst - EFT

Electrical fast —
IEC 610004-4:2012 |transient/ burst | pAss |AC Power line: 2kV,
immunity test. DC Power line: 2KV,

Performance Crterion A

|IEC 61000-4-5:2005

Surge immunity
test

PASS

Surge Immunity Test:

1.2/50 us Open Circuit Voltage, 8 20

us Short Circuit Current,

AC Power Line: line to line 1 kY,
Line to earth 2KV |

DC Power Line: line to line 0.5 kY

Performance Criterion B

radio-frequency
fields

Immunity to Conducted Radio Frequency
conducted Disturbances Test — CS:
IEC 61000-4-6-2008 ﬂ:gﬂgg”b?& PASS |0.15-80 MHz, 10Vrms, 80% AM, 1kHz,

Performance Criteron A

|IEC 61000-4-8:2009

Power frequency
magnetic field
immunity test.

PASS

Power Frequency Magnetic Field Test,
50 Hz / 60Hz, 30A/m,
Performance Crteron A
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1.1 MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated
for tests performed on the EUT as specified in CISPR 16-4-2:

This uncertainty represents an expanded uncertainty expressed at approximately the
95% confidence level using a coverage factor of k=2.

MEASUREMENT FREQUENCY | UNCERTAINTY
Mains Terminal Disturbance Voltage Test 0.15MHz ~ 30MHz +/-267 dB
Radiated Disturbance Test 30MHz ~ 1000MHz +1-4.36 dB

B stas Sh Co., Lid. Mo. 34, Cherwulu Section, Guantai Rd_, Houjie | Tel: +88 780 8503 5856
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2 GENERAL INFORMATION
2.1 GENERAL DESCRIPTION OF EUT

PRODUCT PV Gnd Inverter
MODEL NO. SOFAR 3000TL, SOFAR 1100TL, SOFAR 2200TL
ADDITIONAL

SOFAR 1600TL, SOFAR 2700TL

DC Input: DC 110 - 380V Max. 10A For SOFAR 1100TL:
DC Input: DC 165 - 380V Max. 10A For SOFAR 1600TL -
DG Input: DG 170 - 450V Max. 13A For SOFAR 2200TL:
DC Input: DC 210 - 450V Max. 13A For SOFAR 2700TL-

DC Input: DC 230 - 450V Max. 13A For SOFAR 3000TL
POWER SUPPLY | o /" C 530V, 50/60kz, Power- 1000W / 1500W / 2000W
1 2500W / 2800W
Cutput Voltage/Current: SOFAR 1100TL:230V/4.5A;
SOFAR 1600TL:230V/7.0A; SOFAR 2200TL230V/9 5A:
SOFAR 2700TL-230V/11.5A; SOFAR 3000TL-230V/13.04

MODEL

SOFTWARE

VERSION V100

HARDWARE

VERSION V100

THE HIGHEST

OPERATING Below 108MHz

FREQUENCY

DATA CABLE DC Cable: Shielded; Detachable 1.8m;

SUPPLIED AC Cable: Shielded; Detachable 1.8m
NOTE:

1. This report CE140508M005R1 supersedes the previous one with the report
number CE140508N005 dated on Jul. 10, 2014.

2. For the test results, the EUT had been tested with all conditions. But only the
worst case was showed in test report.

3. For a more detailed features description, please refer to the manufacturer's
specifications or the User's Manual.

4. R5485 port on the product is for client to collect data, according to client
requirements, no need to test.

5. Al models shell include red, blue, white and other colors. All models of DC
switch and WIFI module is optional accessones, optional installation according to
the need of client.
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6. This is a series of PV Gnd Inverter with the same as in hardware except the
amount of BLIS capacitor, inverter inductor, Boost and IGBT component and DC
switch are different. Identical in software the output power just adjusted by
software; models SOFAR 3000TL, SOFAR 1100TL, SOFAR. 2200TL are selected
to test. full test was performed for the model SOFAR 3000TL, and partial test for
the models SOFAR 1100TL, SOFAR 2200TL.

RAtINGS «ooeerrsrmassnsmssmsemesssimsassannss © SOFAR SOFAR SOFAR SOFAR SOFAR
1100TL 1600TL 2200TL 2700TL 3000TL
MPP DC voltage range [V] ... 110-380 165-380 170-450 210-450 230-450
Input DC voltage range [V] ......oeeoo. 2 90-400, max. 450 100-480, max. S00
Input DT current [A]... o 10 13
Output AC voltage [V] .o 230V, 50H=z
Output AC current [A] . ........C 45 70 95 11,5 13,0
Output power PWV] ..o 1000 1500 2000 2500 2800
7. Model Difference:
Difference: 00T, | 2ot | zoom. | eem. | rioom
Boost inductor 1.89mH 1.9mH 1.59mH 2 6mH 2 BmH
Input sampling resistor 200chm f 2000hm / 200chm / 220chm f 220ohm /
(RP105,RP108 /RP183, RP103) 7 SKohm 7 .5SK.ohm 7.SKohm 10Kchm 10K.ohm
Bus capacitor Jpcs 3pcs 3pcs 2pcs 2pcs
Inverter inductor 1.3mH 1.5mH 24AmH 2.3mH 34mH
Output sampling resistor (RP118, 2Kohm, 1000 | 2Kohm,100o | 1.0Kohm, 330 | 1.0Kohm, 200 | 499chm, 2000
RP119, RC18 /RP120, RP121, RC22) |hm,100chm [hm, 100chm |ohm, 330chm |ohm,100chm | hm, 200chm
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2.2 DESCRIPTION OF TEST MODES

The EUT was tested under the following modes’ the final worst mode were marked in
boldface and recorded in this report.

# For Conducted Emission Test

Test Mode TEST VOLTAGE Model
Full Load DC 380V SOFAR 2200TL
Full Load DC 380V SOFAR 1100TL
Full Load DC 230V
Full Load DC 360V SOFAR 3000TL
Full Load DC 450V
# For Radiated Emission Test
Test Mode TEST VOLTAGE Model
Full Load DC 380V SOFAR 2200TL
Full Load DC 380V SOFAR 1100TL
Full Load DC 230V
Full Load DC 360V SOFAR 3000TL
Full Load DC 450V
# For Harmonics and Flicker Tests
Test Mode TEST VOLTAGE Model
Full Load DC 380V SOFAR 1100TL
Full Load DC 380V SOFAR 3000TL
# For Immunity Test
Test Mode TEST VOLTAGE Model
10% Load DC 300V SOFAR 3000TL
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2.3 GENERAL DESCRIPTION OF APPLIED STANDARDS

The EUT has been tested and complied with the requirements of the following
standards:

EN 61000-6-3:2007 + A1:2011

EN 61000-3-2:2006 + A1:2009 + A2:2009
EN 61000-3-3:2013

EN 61000-6-2:2005

IEC 51000-4-2:2008

IEC 61000-4-3:2005 + A1:2007 + A2-2010
IEC 51000-4-4:2012

IEC 61000-4-5:2005

IEC 61000-4-5:2008

IEC 61000-4-5:2009

Notes: The above |EC basic standards are applied with latest version if customer
has no special requirement

2.4 DESCRIPTION OF SUPPORT UNITS

The EUT has been tested as an independent unit together with other necessary
accessories or support units. The following support units or accessones were used to
form a representative test configuration durning the tests.

NO. PRODUCT BRAND MODEL NO. SERIAL HNO. FCCID
1 DC Source Chroma 52150H-10005 62150EFDD4588 M
MO. SIGHAL CABLE DESCRIPTION OF THE ABOVE SUPPORT UNITS
1 |AC Line: Unshielded, Detachable 2.0m, DC Line: Unshielded, Detachable 2.0m;
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3 EMISSION TEST
3.1 CONDUCTED EMISSION MEASUREMENT
3.1.1 LIMITS OF CONDUCTED EMISSION MEASUREMENT

FREQUENCY (MHz) (‘flass A (dBuV) C-Iass B (dBuV)
Quasi-peak| Average |CQuasi-peak| Average
0.15-05 79 56 66 - 56 56 - 46
0.50-50 73 50 56 46
50-300 73 50 &0 50

Note:

(1) The lower limit shall apply at the transition frequencies.

(2) The limit decreases in line with the loganthm of the frequency in the
range of 0.15 to 0.50 MHz.

(3) All emanations from a class A/B digital device or system, including
any network of conductors and apparatus connected thereto, shall
not exceed the level of field strengths specified above.

3.1.2 TEST INSTRUMENTS

Equipment Manufacturer  [Model No. Serial No.  [Last Cal. [Next Cal.

EMI Test Receiver Rohde&Schwarz  |[ESC530 100199 May 1714 |May 16.15

Pulse Limiter RohdedSchwarz  |ESH3-22 100168 [Oct 12,13 |Oct. 11.14

Artificial Mains Network |[RohdeS&Schwarz  |ESH2-Z5 100071 May 13,14 [May 12,15

Test software ADT ADT_Cond_ NIA /A
WT.3T

NOTE: 1. The calibration interval of the above test instruments is 12 months and the

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch

Bureau Veritas Shenzhen Co., Ltd.

Dongguan Branch

calibrations are traceable to CEPRENCHINA, GRGT/CHINA and MINICHINA.
2. The test was performed in shielding room 543.
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3.1.3 TEST PROCEDURE

Test Report No.: CE140508M005R1

a. The EUT was placed 0.4 meters from the conducting wall of the shielded room
with EUT being connected to the power mains through a line impedance
stabilization network (LISN). Other support units were connected to the power
mains through another LISN. The two LISMNs provide 50 Ohm/ 50uH of coupling
impedance for the measunng instrument.

b. Both lines of the power mains connected to the EUT were checked for maximum
conducted interference.

c. The frequency range from 150 kHz to 30 MHz was searched. Emission levels
under (Limit — 20dB) were not recorded.

3.1.4 DEVIATION FROM TEST STANDARD

Mo deviation
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3.1.5 TEST SETUP
Vertical Ground
" Reference Flane Test Receiver
e /
o T EUT -"'1"""'H.- o oo oo o
40em , . o0 oo
Ll Ll . L
™N T

\ Herizental Ground

Reference Plane

Mote: 1 Supportunits were connected to second LISH.
2. Both of LISNs (AMM) are B0em from EUT and at least 80cm
from other units and other metal planes support units.

3.1.6 EUT OPERATING CONDITIONS
a. Tumed on the power of all equipment.

b. EUT was operated according to the type description in
manufacturer's specifications or the User's Manual.
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3.1.7 TEST RESULTS

SOFAR 3000TL G6dB BANDWIDTH |9 kH
L
TEST MODE Grid Mode
TEST VOLTAGE DC 360V PHASE Line (L)
ENVIRONMENTAL .
CONDITIONS 23deg. C,42% RH TESTED BY: Heise
Freq. Corr. | Reading Value Level Limmit Margin
Mo Factor [dB {uv)] [dB [uV}] [dB (u\V]] (dB)

[MHz] [dB) | Q.P. | AV. | Q.P. | AV. | Q.P. | AV. | QP. | AV
0.16172 | 520 | 4857 | 4548 | 53.77 | 50.69 | 65.38 | 55.38 | -11.60 | 468
027801 | 9.6 | 4076 | 37.52 | 49.92 | 46.68 | 60.85 | 50.85 | -1093 | 417
0.31707 | 923 | 3958 | 36.34 | 48.81 | 45.57 | 59.76 | 49.76 | -10.95 | 4.19
0.36094 | 9.32 | 39.63 | 36.39 | 48.95 | 45.71 | 68.71 | 48.71 | -9.76 | -3.00
043906 | 947 | 36.61 | 3420 | 46.08 | 43.67 | 57.08 | 47.08 | -11.00 | -3.41
425000 | 1001 [ 3252 [ 2558 [ 4253 | 35.59 | 56.00 [ 46.00 | -1347 [ -10.41

[=x LS} B0 LRGN ) B

REMARKS: The emission levels of other frequencies were very low against the limit.
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SOFAR 3000TL 6dB BANDWIDTH |9 kH
z
TEST MODE Grid Mode
TEST VOLTAGE DC 360V PHASE Meutral (M)
ENVIRONMENTAL e
CONDITIONS 23deq.C,42% RH TESTED BY: Heise
F - Emission _ .
redq. Corr. | Reading Value Level Limmit Margin
Ho Factor [dB {u\v)] [dB {uV1]] [dBE [u\]] {dB)
[MHz] (dB) Q.P. AN, Q.P AN, Q.P AN QP AN,
1 0.15781 4.85 4750 | 4300 | 5235 | 4875 | 6558 | 5558 | -1322 | 682
2 | 028281 919 3988 | 3667 | 49.07 | 4586 | 6073 | SOF3 | 1167 | 488
3 | 0.37656 9.35 3815 | 3511 | 4750 | 4446 | 5835 | 4835 | -1085 | -3.89
4 | 043906 946 3624 | 3389 | 4570 [ 4335 | 5708 [ 4708 | -1138 [ -373
5 | 045203 954 3542 | 3303 | 4496 [ 4257 | 5630 | 4630 | 1135 | -374
& | 422266 10,05 | 3358 | 2562 | 4363 | 3567 | 56.00 | 46.00 | -12.37 | -10.33

REMARKS: The emission levels of other frequencies were very low againat the limit.
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3.2 RADIATED EMISSION MEASUREMENT
3.2.1LIMITS OF RADIATED EMISSION MEASUREMENT

TEST STANDARD: EN 61000-6-3
FOR FREQUENCY BELOW 1000 MHz

FREQUENCY Class A (at 10m) Class B (at 10m)
{MHz) dBuV/im dBuV/m
30-230 40 30
230-1000 47 37

FREQUENCY RANGE OF RADIATED MEASUREMENT
(For unintentional radiators)

Highest frequency generated or
Upper frequency of measurement
used in the device or on which the Range (MHz)
device operates or tunes (MHz)
Below 108 1000
108 — 500 2000
500 — 1000 5000
Up to 5 times of the highest
Above 1000 frequency or & GHz, whichever is
less

FOR FREQUENCY ABOVE 1000 MHz

FREQUENCY (GHz) Class A (dBuV/m) {(at 3m) | Class B {[dBuVW/m) {(at 3m)
PEAK AVERAGE PEAK AVERAGE

Tto 3 76 56 70 50

3tob 80 G0 74 54

NOTE: (1) The lower limit shall apply at the transition frequencies.
(2) Emission level (dBu'im) = 20 log Emission level (u\fm).
(3) All emanation from a class A/B digital device or system, including
any network of conductors and apparatus connected thereto, shall not
exceed the level of field strengths specified above.
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3.2.2TEST INSTRUMENTS

Frequency Range 30MHz-1GHz

Report No.: PVUK140508N005

Equipment Manufacturer  [Model Mo, Serial Ho. Laszt Cal. Mext Cail.
EMI Test Receiver Rohde&Schwarz |[ESCI 100962 Mar. 06,14 Mar. 05,15
Bilog Antenna Teseq CBL&111D 27089 Jul. 2713 Jul. 26, 14
m@g‘nﬂdbﬂ”‘j SCHWARZBECK|VULB 9168 |9168-554 Dec.03,13 |Dec. 02, 14
E‘;‘?ﬁ‘mm”“ SCHWARZBECK|VULB 9168 9168555 Dec.03, 13 |Dec. 02, 14
10m Semi-anechoic 21.4m*12.1m*8
Chamber CHANGLING Bm WSEMCOD0E  [Jun. 11,13 |Jum. 10, 14
Amplifier -
(9kHz-1GHz) SONOMA 310D 186955 Mar. 05,14 Mar. 04, 15
ADT_Radiated
Teat Software ADT V7B.15.9.2 MiA MiA MiA
Frequency Range AbovelGHz
Equipment Manufacturer Model Ho. Serial Ho. Last Cal. Mext Cal.
Hom Antenna ETS-Lindgren 3117 DDDE2558 Oct. 1812 Oct. 17,14
EMI Test Receiver |Rohdef&Schwarz |[ESCI 100962 Mar. 06,14 Mar. 05,15
Specirum Analyzer |Rohdef&Schwarz  [FSV40 101003 Apr. 09,14 Apr. 0815
Pre-Amiplifier
(1D0MHz2-26 5GHz) EMCI EMC 012645 980077 Mov. 07,13 Mow. 08,14
Pre-Amiplifier 7
(18GHZ.40GHz) EMCI EMC 184045 980102 Mov. 04,13 Mow, 03,14
- ADT_Radiated
Tect Software ADT 7 6.45.9.2 A MiA MIA

HNOTE: 1. The calibration interval of the above test instruments is 12 months. And the calibrations
are traceable to CEPREVCHINA and MINFCHIMNA.
2. The test was performed in Chamier 10m.
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3.2.3TEST PROCEDURE

<Frequency Range below 1GHz=

a. The EUT was placed on the top of a rotating table 0.8 meters above the ground
at a 10 meter chamber room. The table was rotated 360 degrees to determine
the position of the highest radiation.

b. The EUT was set 10 meters away from the interference-receiving antenna,
which was mounted on the top of a varable-height antenna tower.

c. The height of antenna is varied from one meter to four meters above the ground
to determine the maximum value of the field strength. Both horizontal and
vertical polarizations of the antenna are set to make the measurement.

=

For each suspected emission, the EUT was arranged to its worst case and then
the antenna was tuned to heights from 1 meter to 4 meters and the tumn table
was tumed from 0 degrees to 360 degrees to find the maximum reading.

w

The test-receiver system was set to quasi-peak detect function and specified
bandwidth with maximum hold mode when the test frequency is below 1 GHz.

HOTE:
1. The resoclution bandwidth of test receiver/spectrum analyzer is 120kHz for Quasi-peak
detection (QP) at frequency below 1GHz.

2. Emission level{dBu'im)=Raw Value{dBu) + Correction FactoridB/im)
3. Correction Factor{dB/m) = Antenna Factor (dB/m) + Cable Factor (dB)

4. Margin value = Emigsion level — Limit value.
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=<Frequency Range above 1GHz=

4.

The EUT was placed on the top of a rotating table 0.8 meters above the
ground at a 10 meter Semi-anechoic chamber room. The table was rotated
360 degrees to determine the position of the highest radiation.

The EUT was set 3 meters away from the interference-receiving antenna,
which was mounted on the top of a variable-height antenna tower.

The height of antenna can be varied from one meterto four meters, the
height of adjustment depends on the EUT height and the antenna 3dB
beamwidth both, to detect the maximum value of the field strength. Both
horizontal and vertical polanzations of the antenna are set to make the
measurement.

For each suspected emission, the EUT was arranged to its worst case and
then the antenna was tuned to heights and the rotatable table was turmed
from 0 degrees to 360 degrees to find the maximum reading.

The test receiver/spectrum was set to peak and average detect function and
specified bandwidth with maximum hold mode when the test frequency is
above 1 GHz.

HOTE:

1. The resolution bandwidth is 1MHz and video bandwidth of test receiver/spectrum analyzer is
3MHz for Peak detection at freguency above 1GHz. The resclution bandwidth of test
receiver/spectrum analyzer is 1 MHz for Average detection (AY) at frequency above 1GHz.

2. For measurement of frequency above 1000 MHz, the EUT was set 3 meters away from the
receiver antenna.

3.2.4 DEVIATION FROM TEST STANDARD

Mo deviation
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3.2.5TEST SETUP
<Frequency Range below 1GHz>

Test Report No.: CE140508N005R1

Ant. Tower

10m
EUT& i ilg
Support Units |

_Turn Table

socn

Bz

Ground Plane

Test Receiver

N
cooo0
s 0 0 O Cunlomd
<Frequency Range above 1GHz>
Ant. Tower
1-4m*
Variable

EUT& . le 3m N
Support Units |~ =1

N

-E:;e Absorber
T 4
woml T TAAMAAAA
Ground Plane
Spectrum analyzer .eg
\ | I— Pre-amplifier
Pl o0 ot

* - depends on the EUT height and the antenna 3dB beamwidth both, refer to section
7.3 of CISPR 16-2-3.

3.2.6 EUT OPERATING CONDITIONS
Same asitem 3.1.6
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3.2.7TEST RESULTS

SOFAR 3000TL —
30-1000 MHz

TEST MODE Grid Mode RANGE
DETECTOR

TEST VOLTAGE | DC 360V FUNCTION&  |CQuasi-Peak, 120kHz
BANDWIDTH

ENVIRONMENTAL _

CONDITIONS 25deg. C,50%RH | TESTED BY: Robert

ANTENMA POLARITY & TEST DISTANCE: HORIZONTAL AT 10 M

Comection| Raw Emission - . |antenna| Table
Ma. t';r‘:&l Factor Value Level (dlélmﬁm] h"::?jrﬂg]m Height Angle
' {dBim) | (dBu) | (dBuNim) {cm) (Degree)
1 4358 14.96 -0.74 14.22 30.00 -15.78 143 12
2 9208 10.26 047 19.73 30.00 -10.27 400 3
3 113.42 12.35 975 2210 30.00 -7.90 400 313
4 130.88 13.26 11.50 2476 30.00 -5.24 400 122
5 183.26 12.88 6.59 19.47 30.00 -10.53 219 132
6 | 24728 14.09 5.71 19.80 37.00 -17.20 100 13

REMARKS: The emission levels of other freguencies were very low against the limit._

Level
{dBuW/imj
70

1 1 1 1 1 1 1 1
G0N 200 ann 400 ann GO0 oo GO0 il 1000
Frequency (MHz)
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Test Report Mo.: CE140508M005R4
SOFAR 3000TL FREQUENCY
30-1000 MHz
TEST MODE Grid Mode RAMNGE
DETECTOR
TEST VOLTAGE DC 360V FUNCTION & Cuasi-Peak, 120kHz
BANDWIDTH
ENVIRONMENTAL .
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 10 M
Comection| Raw Emission . . |Antenna| Table
Mo. t';rﬁi,'] Factor Value Level idlémﬁ,m] F."Ii?jrﬂg]m Height Angle
{dBim) | (dBu‘) | (dBu\/m) {cm) {Degree)
1 4358 14.96 0.04 24.00 30.00 -6.00 195 129
2 61.04 13.25 9.3 2259 30.00 -T.41 165 104
3 94.00 10.50 12.80 23.40 30.00 -6.60 100 20
4 130.88 13.26 6.84 20.10 30.00 -0.90 100 20
5 [ 191.02 1237 12.55 24.92 30,00 -5.08 126 72
6 | 22012 12.64 8.38 21.02 30.00 -5.95 py | 160
REMARKS: The emission levels of other frequencies were very low againat the limit.
Level
{dBuVim}
7l
&0
=0

[} [} 1 [} 1
400 A0 Lifaln} a0 1000

Frequency (MHz)

[} [}
100 2nn ann
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3.3 HARMONICS CURRENT MEASUREMENT (<16A)
3.3.1LIMITS OF HARMONICS CURRENT MEASUREMENT

TEST STANDARD: EN 61000-3-2

Limiits for Class A equipment Limits for Class D equipment
Harmnonic Max. permissible Harmonic Max. permissible Max. permissible
Order harmnonics current Order harmonics current per harmnonics current
n A n wiath man A
Odd harmonics Odd Harmnonics only
3 2.30 3 34 2.30
5 1.14 5 1.0 1.14
T 0.77 T 1.0 0.77
9 0.40 9 05 0.40
1 0.33 1 0.35 0.33
13 0.21 13 0.20 0.21
15<=n<=39|0.15x15/n 15<=n==39|3.85/n 0.15x15n
Ewven hamonics
2 1.08
4 0.43
& 0.30
B==n==40 |0.23x8/n

NOTE: 1.Class A and Class D are classified according to section 5 of EM 61000-3-2.

2 According to section 7 of EN 61000-3-2, the above limits for all equipment except
for lighting equipment having an aclive power input= 75 W and no limits apply for
equipment with an active power input up o and including 75 W.

+ Limits for Class B equipment:
For class B equipment, the harmonics of the input current shall not exceed the maximum pemissible
values given for class A equipment multiplied by a factor of 1.5.

Limits for Class C equipment
Harmonic  |Max. permissible harmonics cument
Order expressed as a percentage of the

input cument at the fundamental

n frequency %
2 2
3 30- 4
5 10
T 7
] 5
TMe=n==39(3
(odd
harmonics
only)

., iz the circuit power factor

NOTE: Discharge lighting equipment having an active TEST VOLTAGE smaller than or equal to
25W, the hamnonic currents shall not excesd the power related limits of Class D.
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3.3.2TEST INSTRUMENTS

Test Report No.: CE140508M005R1

DESCRIPTION & MANUFACTUR CALIBRATED| CALIERATED
MAHNUFACTURER ER MODEL NO. | SERIAL NO. DATE UNTIL

PRECISION POWER | vowocawa | wraooo |9imM210852| Mar 1214 | Mar 11,15

AMALYFER
Test Software YOROGAWA IECE1000 A A &
PEFERENCE Voltech
IMPEDAMNCE EUR 30138 A A
NETWORK

NOTE: 1. The test was performed in PV Room.
2. The calibration interval of the above test instruments is 12 months and the
calibrations are raceable to CEPREVCHINA, GRGTICHINA and MIM/CHINA.

3.3.3TEST PROCEDURE

a. The EUT was placed on the top of a wooden table 0.8 meters above the ground
and operated to produce the maximum harmonic components under normal
operating conditions for each successive harmonic component in tum.

b. The classification of EUT is according to section 5 of EN 61000-3-2:2006 +
A1:2009 + A2:2009.
The EUT is classified as follows:

Class A:Balanced three-phase equipment, Household appliances excluding
equipment as Class D, Tools excluding portable tools, Dimmers for
incandescent lamps, audio equipment, equipment not specified in
ane of the three other classes.

Class B:Portable tools. ; Arc welding equipment which is not professional
equipment

Class C: Lighting equipment.

Class D: Equipment having a specified power less than or equal to
600 W of the following types: Personal computers and
personal computer monitors and television receivers.

c. The correspondent test program of test instrument to measure the current
harmonics emanated from EUT is chosen. The measure time shall be not less
than the time necessary for the EUT to be exercised.
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3.3.4 DEVIATION FROM TEST STANDARD

Mo deviation

3.3.5 TEST SETUP

EUT

i oee”
oo B A Dncm

3.3.6 EUT OPERATING CONDITIONS

Same as item 3.1.6
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SOFAR 1100TL
waas* appliances (Average)
Prive Davs Mo May 24 121538 2014
Mamsiralntn Ao My 26 141534 2014
Comment o Experdmemal model Pattem A
R~ | IECHII0ST EZOAT
I 1 3 201
Class  clasta PASS
MessuraTime © 150.00sec Set Fundamema | —
Mocde YOKOGAWA WT2000 St Powee Facior —
Ratirg Voitage . 230.00 V Sat P =y
Wiing singe-phase Z-wre Sigma W Max 8828105 W
1 Sgms PF 0.39857
Range 0UVAA y factor(V| 005 %
Currentimns) 42800 A V THOS 008 %
Vatage{rms)| 22042 V VTHOG o0 %
Frmgaecy $0.000 Fx Distorton facton 4 153 %
Power Factor 0.6657 A 153 %
BCHS Limit 02814 A A THOG 184 %
BCHS Max 00M0 A P THD 000 %
00253 A Power Limit 7 W
Omar  Measurefa] Limt{A]  Margin(%] Cuder  Maeaswrajay Limitfa]  Margin{™]
1 42796 2 10000 9.1
3 00032 2300 97.3 4 0.4300 96.0
B 11400 82 8 0.3000 §6.0
7 aQrrn 6.2 8 0230 5.0
k] Q4000 8.1 [} 0.1840 K-
1" 0 6.4 12 0.1533 586
13 02100 9.1 1t 01314 8.6
15 01500 $6.0 18 01150 96,8
17 Q.13 5.0 1€ 01322 §e.2
15 a11ad ces 20 00320 gea
pa aom 8.4 = 00835 284
23 a0ars 4.0 24 o077 cad
2% 0,092 6.3 % 00708 6.0
7 00633 6.8 % 00857 6.3
9 Q07TE $6.5 a0 00513 584
3 aors e az 00575 581
33 Q20532 ced 24 00531 878
» 0.0583 543 & 00511 87.7
a7 0.030% %5 a3 00624 878
£ 00577 $4.5 40 0,040 XY
Lt O NIA (ado) S Uocor(oda214)
r'g Hormoot armed oK NA NA (Power ) A = Not oppibiahin)
Ry — =
10000k
1 000AH T
-
0.1AR i :
0 oons a2l -
t w0 » » @
[Ordec]
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++=* appliances (Maximum)
Prirt Date Yon May 26 14:1538 2014
MessuraDate ¢ Moo May 26 14:1534 2014
Comment Trpaivmotnl rodel Fattem A
e Eeic004s S At
Class CLASS A : PASS
MoxsureTme . 150.00sec St Fundamental | R
Modal ¢ YOKOGAWA WT2000 Sat Power Factor - e
Rating Votage 2% v S . axsmemes
Wing single-chase 2o ve Sama W Max . £E2.8105 W
Bement (e | Sgma BF . 0.9857
Rangs © o 300VIS0A Distorson fsctor(V| - 005 %
Cumerhirms| : 42840 A Y THES 2 008 %
\Voltageimes) : 23042 V V THDG . 005 %
Frequency $ 50008 Hz Distorson factoriA| 14885 %
Power Facior 0 08057 ATHDS 1585 %
Bayond Umk Trre 150000 # ATHDG 156 %
Beyond Total Tme 06,0000 3 PTHD 000 %
THC 0,0881 A Poraae Limit 75w
Crder  Massure{4] UmtA]  Mangin[%] Order  MessurefA] Limia]  Margin[%]
1 42835 b 00 16200 934
3 0.0835 34500 982 4 24T 0,8450 233
H 2 17100 994 € 0.4500 293
7 1.1550 285 S 0.3453 833
8 0,600 994 10 0.2750 931
1 0498 85 12 £.23500 333
13 2 0.3150 993 1 03871 950
15 0.2250 203 15 0.1725 330
17 0.185% 902 18 0.1533 99.8
13 0.177¢ 281 2 0.1389 487
21 0.1507 88 n 0.1285 983
23 0.1487 e 24 0.1150 a8 s
25 0.1350 988 3 0.1052 985
27 0.1250 253 28 0.0888 488
01184 89 N 0.0820 %3
31 01359 930 R 0.0882 983
33 0.1023 88 34 0.0812 983
35 0.0954 987 3 00787 984
37 0,0812 989 38 00725 253
3% 00835 989 0 0,0890 977
] Lo [ e EEE vaous; T Uooes (200% Conibon)
yo0 s P22 Hermanio curmed | __E=N C1NA B WA Powen (N'A = hot appscabio)
Y|
100004
100008} =0
01MoA) H ﬂ ﬂ z z T —t=
oo100a L1 et e o
' 0 ~ LY
(SN
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SOFAR 3000TL
*++++ appliances (Average)
Prirl Dt Wed Jun 11 11:32:33 2014
MoazureDare ¢ WedJun 11 11:31:35 2014
Comment : Expanmentsl mocel Pattern A
R =<1
1 - .
Class . CLASSA PASS
MeesureTime ¢ 150.00sec Set Fundamenta | ———
Mods! ¢ YOXKOGAWA WT3000 Sat Powar Factor e
Rating Vokege A 23000 Vv S&F —
Winng singe-phass 2/ Sigma VY Max 254014 W
Element Sgma PF 0.6668
Range 300V/30A Chstortion factor(V) 004 %
Current|mes) 12.1893 A VTHDS 904 %
Votageims) 2089 V VTHDG 004 %
Fraguency 46.568 Hz Diatortion factar|A ) 138 %
Powsr Factor 0.6608 A 138 %
POMC Lime 02514 A ATHDG 138 %
POHC Max 00355 A PTHD 000 %
THC 01633 A Pawer Limt ™SW
Crder  Measure{A] Lmi[A]  Meron[ Order  Messure{A] LmtAl  Manin(%)
1 121862 2 19500 992
3 0.1620 23000 &3 4 0430 885
5 0031 1.1400 etz é 0.30%0 930
7 oo ez 8 020 a7
9 04000 $SE 10 21340 97
1" 03300 82 1z 21533 E )
13 2 02100 4.2 14 013514 o969
15 01600 882 1% 0.11%0 ars
17 01z €03 18 01022 ary
18 01ed 83 20 00920 ar2
) 01071 63 a2 Q0835 i3
23 0oe7e -1 2 00787 a8
28 0Ceco 82 28 04708 ars
27 ocex 244 22 00557 ar3
2 1 ooe 247 0 00513 ars
k)] 00726 883 2 00575 a0
33 00682 &1 k) 00541 907
36 00843 859 8 00511 978
37 00 0cece &7 22 00484 ar2
ED) 0Oy 00877 B 40 00420 aTa
0 e | B MA el B \ieaer (0ds 294
100 0o X2 HIme cment L  — D A (Puser) INA « Nt apph e )
W O0eA [
106004 8 =
G000 B = H
001008 L1 1
1 n K 0
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[ VERITAS |
ek appliances (Maximum)
Fren Dads o WadJun 11 113238 2014
Meguselate : WedJun 11 11:31:38 2014
Comment : Expecmentsl model Pattern A
e | ESaions EGDAT
|
Class © CLASS A PASS
IdssnraTime ¢ 1500048 Set Fundsmerval | —_—
ol i YOKQGAWA WT2000 Set Powse Factor e
Rating Votage : 23000 V e P P
Virng ;. wnge-phase 2-wre Sigma W Max 28M 014 W
Element T Sigma PF 0.9098
Range i 300504 Cintortion facton(V) o N
Currentinms) 121941 A VTHES o0 %
\otage(ms) 22008 V VTHDS and %
F 60.018 Mz Cistoetion facionA) 140 %
Power Factor 03938 ATHDS 140 %
Beyond Limt Time 150002 3 ATHOG 140 %
Seyond Tola T 0cece s P THD Q00 %
THC 01684 & Perwar Lint TEW
Orcer  Moasure{h) L] Margin()] Order  Moasurois] LorefA]  Marging)
1 121828 2 16200 895
3 Q.16 34500 sta 4 osdec 50
g >3 17100 6e.1 $ 3 04800 882
7 ! 11559 67 5 - 080 89.0
g 05000 2.0 10 o 027E0 983
" 0435 g7 2 3 02300 882
13 03150 %.¢ 14 01871 374
15 0225 %32 16 01735 380
17 01385 833 18 01833 382
18 01778 8.0 n 01380 7
21 0.1607 0.7 2 01256 934
23 0.1457 §0S 24 01150 384
25 0.135 ase L] 0.1082 880
27 0.1250 aea xn 0.0ces 880
2 01164 5.8 30 onean 004
n 0.1089 ec.0 a2 opes2 885
33 0.1023 €0.6 4 o012 883
35 00984 €4 ® 00787 882
7 00812 g1 kS 00728 8739
3% 00855 ec.8 40 oosec v
) um - O B wamser B Unce 200% Conditon)
i66.00K Fig Hammars: aumenl - — B A Powen A = Not nppicable)
100004
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3.4 VOLTAGE FLUCTUATION AND FLICKS MEASUREMENT

3.4.1LIMITS OF VOLTAGE FLUCTUATION AND FLICKS
MEASUREMENT

TEST STANDARD: EN 61000-3-3

TESTITEM LIMIT NOTE
Pxy 1.0 P means short-term flicker indicator.
Py 065 P means long-term flicker indicator.
Tgg means maximum fime that dit)
T.;I._‘t; {H"IS]I S00 :
exceeds 3.3%.
dmax means maximum relative voltage
s (%) 4 g
change.
dc means relative steady-state voltage
dc (%) 33 Y 9
change
3.4.2TEST INSTRUMENTS
DESCRIPTION & MANUFACTURE | MODEL SERIAL NO CALIBRATED| CALIBERATED
MANUFACTURER R NO. ' DATE UNTIL
PRECISION POWER , .
ANALYZER YORKOGAWA WT300D | 91M210852 Mar. 12,14 Mar. 11,15
Test Software YIOKOGAWA IECE1000 A MNFA NJA
PEFERENCE
IMPEDAMNCE Voltech EUR 3018 MNIA NJA
NETWORK

NOTE: 1. The test was performed im PV Room.
2. The calibration interval of the above test instrumentz is 12 months and the
calibrations are traceable to CEPREVCHINA, GRETICHIMNA and MIMICHIMNA.

3.4.3TEST PROCEDURE

a. The EUT was placed on the top of a wooden table 0.8 meters above the ground
and operated to produce the most unfavorable sequence of voltage changes
under Normal Operating conditions.

b.  Dunng the flick measurement, the measure time shall include that part of whole
operation cycle in which the EUT produce the most unfavorable sequence of
voltage changes. The observation period for short-term flicker indicator is 120
minutes
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3.4.4DEVIATION FROM TEST STANDARD

Mo deviation
3.4.5TEST SETUP

EUT

o Q00
EECTD
coBE i T ado

3.4.6 EUT OPERATING CONDITIONS

Same as item 3.1.6.
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Pass
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SOFAR 1100TL
PV Inverter
Frint Date : Mon May 26 16.26:18 2014
MeasuraDale : Mo Ksy 26 16:26:54 2014
Cemment : Expecimontsl model Pattern A
Regulabcn : IEC81000-3.3 Ed2.0 ;
JEC51000-4-15 Ed1. 1 PASS unser s
Interval L 10Mn0Sec
Madal ! YOKOGAWA WT3000 Elament1
Whing L wrghe-chase 2uire de (3.30%)
\oltags Rarge 1 30000V dmax  (4.00%)
Voltage Ut : 23181V dit) (500ms)
Set Freguercy ; S0Hz Pst 11.00)
Freguency U1 ; 50.00084= Fit 10.65)
Elament B |
dmin : 0.10%
No def%]  dmax{%| ditijms] Pat
1 0.00 0.00 0.00 007
2 0.00 000 0.00 007
3 Q.00 0.00 0.00 0.C7
4 Q.00 000 Q.00 0o7
8 0.0 0.00 0.0 0e7
6 008 000 0.00 0er
T Q.00 000 Q.00 067
8 0.00 000 0.00 007
8 Q.00 000 0.00 0.07
10 0.00 0.00 0.00 007
" 0.00 0400 0.00 007
12 Q.00 000 0.00 0e7
Fit
007
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. PassiUnder dmin)
: Pass

; Pass
. Pass
! Pass
: Pass

Fax: +86 769 8583 1030

SOFAR 3000TL
PV Inverter
Prim Date FiJun 13 11;17:33 2014
MoasureData T Endun 13111728 2004
Comment : Expenimental model Fattem A
Regulaticn . IECE1000-3-3 Ed2.0 ) -
s IECE1000-4-15 Ed1 | PASS undar din)
Imterl 10Min0Sec
Model YOKCGAWA WT3000 Elemeant
Wing : single-phase 2uire de 13.30%)
Voltage Range 300,00V amax  {4.00%)
Veitags U1 : 234,15V &ty (500ms)
Set Freguaency Sz Put (1.00)
Eraquancy U1 : 50.000Hz Pt (088
Element 1
din 0.10%
No. def%]  dmax|%) ditfms) Pt
1 9.00 000 000 007
2 a.co 0.00 000 007
3 0.0 000 0.00 0.07
B a.c0 000 000 007
5 .00 000 000 007
6 3.00 000 000 007
7 Q.00 0.00 0.00 007
-] 200 000 003 oQ7
e 0.00 0.00 0.00 0.07
10 0.00 000 0.00 007
1" a.co 020 000 oor
12 a.co 000 0.00 007
Px
o007
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4 IMMUNITY TEST
41 GENERAL DESCRIPTION
4.1.1 GENERAL DESCRIPTION OF EN 61000-6-2

[Product Standard: [EN 61000-6-2:2005

|EC 61000-4-2 |Electrostatic Discharge — ESD:
4kV Contact discharge,
BkV air discharge,
Performance Crterion B
|IEC 61000-4-3 | Radio-Frequency Electromagnetic Field
Susceptibility Test — RS:
80-1000 MHz, 10%/m, B0% AM (1kHz),
1400-2000 MHz, 3W/m, 80% AM [1kHz)
2000-2700 MHz, 1V/m, 80% AM (1kHz)
Performance Crterion A
IEC 610004-4 |Electncal Fast Transient/Burst - EFT
AC Power line: 2kV,
DC Power line: 2kY

Basic Standard, Signal line: 1kV
specification Performance Crterion B
requirement, and ||EC 610004-5 |Surge Immunity Test:
Performance 1.2/50 us Open Circuit Voltage, 8 /20 us
Criteria: Short Circuit Current,
AC Power Line: line to line 1 KV,
line to earth 2kV

DC Power Line: line to line 0 5kV

line to earth 0.5kY
Signal line: 1kV
Performance Crterion B
IEC 61000-4-6 |Conducted Radio Frequency
Disturbances Test — CS:
0.15-80 MHz, 10%rms, 80% AM, 1kHz,
Performance Crterion A
‘ IEC 61000-4-8 |Power Frequency Magnetic Field Test,

50 Hz, 30A/m,
Performance Criterion &

Tel: +58 T80 8580 5856
Fae: +86 780 8503 1080

Mo 34, Chemmulu Section, Guantai Rd_, Houjie

Bureau Veritas Shenzhen Co., Ltd. Towm. [ wan City,

0g Branch Guangdong 523842, China Email: cusiomersarvice dpffcn bureauseritas. com
Page 38 of 68 Report Version 1

Houjie Town, Dongguan City, Guangdong Fax: +86 769 8599 1080
523942, China Email: customerservice.dg@cn.bureauveritas.com
Page 119 of 176 TEST REPORT G83/2 VER.O

Bureau Veritas Shenzhen Co., Ltd.
Dongguan Branch

No. 34, Chenwulu Section, Guantai Rd., ’ Tel: +86 769 8593 5656


mailto:customerservice.dg@cn.bureauveritas.com

jebmnEAU]
[ VERITAS ]

Report No.: PVUK140508N005

0

[EUAEAL |
4.1.2 PERFORMANCE CRITERIA

According to Clause 4 of EM 61000-6-2:2005 standard, the following describes the
general performance criteria.

Test Report No.: CE140508M005R1

The apparatus shall continue to operate as intended dunng and
after the test. No degradation of performance or loss of function
is allowed below a performance level specified by the
manufacturer, when the apparatus is used as intended. The
rfiermance level may be replaced by a permissible loss of
S Erfﬂrmance. If the miﬁimumpperfmngncﬁevel or the
pemissible performance loss is not specified by the
manufacturer, either of these may be derived from the product
description and documentation and what the user may
reasonably expect from the apparatus if used as intended.
The apparatus shall continue to operate as intended after the
test. No degradation of perfformance or loss of function is
allowed below a performance level specified by the
manufacturer, when the apparatus is used as intended. The
performance level may be replaced by a permissible loss of
CRITERION B performance. Duning the test, degradation of performance is
however allowed. No change of operating state or stored data is
allowed. If the minimum performance level or the permissible
performance loss is not specified by the manufacturer, either of
these may be derived from the product description and
documentation and what the user may reasonably expect from
the apparatus if used as intended.

Temporary loss of function is allowed, provided the function is
CRITERION C |self-recoverable or can be restored by the operation of the
controls.

4.1.3 EUT OPERATING CONDITION

Same as item 3.1.6
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4.2 ELECTROSTATIC DISCHARGE IMMUNITY TEST (ESD)
4.2.1 TEST SPECIFICATION

Basic Standard: IEC 61000-4-2

Discharge Impedance: 330 ohm / 150 pF

Discharge Voltage: Air Discharge: 8 kV (Direct)

Contact Discharge: 4 KV (Indirect)

Polarity: Positive & Negative

Number of Discharge: 20 times at each test point

Discharge Mode: Single Discharge

Discharge Period: 1 second
4.2.2 TESTINSTRUMENTS
Equipment Manufacturer Model Mo.  |Serial No. Last Cal. [Mext Cal.
ESD Generator TESEQ MN5SGE 437 279 Oct. 12,13 [Oct. 11, 14
Test Software TESEQ W03.03 INfA A A,
ESD Generator EMTEST Dito VI211112265  |Jun. 1914 [Junm. 1815
Test Software EMTEST W2 N MFA A,

HOTE: 1. The test was performed in ESD Room.
2. The calibration interval of the above test instruments iz 12 months and the
calibrations are traceable to CEPREVCHIMA, GRGT/CHINA and NIMACHIMNA.
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42 3TEST PROCEDURE
The basic test procedure was in accordance with IEC 61000-4-2:

a. Electrostatic discharges were applied only to those points and surfaces of the
EUT that are accassible to users during normal operation.

b. The test was performed with at least ten single discharges on the pre-selected
points in the most sensitive polarity.

c. The time interval between two successive single discharges was at least 1
second.

d. The ESD generator was held perpendicularly to the surface to which the
{éiar_:l_harge was applied and the return cable was at least 0.2 meters from the

e. Contact discharges were applied to the non-insulating coating, with the
pointed tip of the generator penetrating the coating and contacting the
conducting substrate.

f. Airdischarges were applied with the round discharge 1#;» of the discharge
electrode 3F5:meching the EUT as fast as pnasihlerim out causin
mechanical damage) to touch the EUT. After each discharge, the ESD
genemtnr was removed from the EUT and re-triggered for a new single

ischarge. The test was repeated until all discharges were complete.

g. Atleastten single discharges (in the most sensitive polanty) were applied to
the Honzontal Coupling Plane at points on each side of the EUT. The ESD
generator was positioned honzontal at a distance of 0.1 meters from the EUT
with the discharge electrode touching the HCP.

h. At least ten single discharges (in the most sensitive polanty) were applied to
the center of one vertical edge of the Vertical Coupling Plane in sufficiently
different positions that the four faces of the EUT were completely illuminated.
The VC édim&nsions 0.5m x 0.5m) was placed vertically to and 0.1 meters
from the EUT.

4.2.4DEVIATION FROM TEST STANDARD

Mo Deviation

Tel: +58 T80 8580 5856
Fae: +86 780 8503 1080

Mo 34, Chemmulu Section, Guantai Rd_, Houjie

Bureau Veritas Shenzhen Co., Ltd. Towm. [ wan City,

0g B Guangdong 523842, China Email: cusiomersarvice dpffcn bureauseritas. com
Page 30 of 68 Report Version 1

Bureau Veritas Shenzhen Co., Ltd.

Dongguan Branch Houjie Town, Dongguan City, Guangdong Fax: +86 769 8599 1080

523942, China Email: customerservice.dg@cn.bureauveritas.com
Page 122 of 176 TEST REPORT G83/2 VER.O

‘ No. 34, Chenwulu Section, Guantai Rd., ‘ Tel: +86 769 8593 5656


mailto:customerservice.dg@cn.bureauveritas.com

o

(e au] Report No.: PVUK140508N005
(@,‘P
Test Report No.: CE140508M005R1

4.2.5TEST SETUP

= 8m

/

Mearest
Wall

es |

=+

Ground Reference Plane
MOTE:

TABLE-TOP EQUIPMENT

The configuration consisted of a wooden table 0.8 meters high standing on the Ground Reference
Plane. The GRP consisted of a sheet of aluminum at least 0.25mm thick, and 2.5 meters square
connected to the protective grounding system. A Horizontal Coupling Plane (1.6m x 0.8m) was placed
on the table and aftached to the GRP by means of a cable with 940k} total impedance. The
equipment under test, was installed in a representative system as described in section 7 of IEC
61000-4-2, and its cables were placed on the HCP and igolated by an insulating support of 0.5mm
thickness. A distance of 1-meter minimum was provided between the EUT and the walls of the
laboratory and any other metallic structure.

FLOOR-STANDING EQUIPMENT

The equipment under test was installed in a representative system as described in section 7 of IEC
61000-4-2, and its cables were isolated from the Ground Reference Plane by an insulating support of
0.1-meter thickness. The GRP consisted of a sheet of aluminum that is at least 0.25mm thick, and 2.5
meters sguare connected to the protective grounding system and extended at least 0.5 meters from
the EUT on all sides.
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4.2 6TEST RESULTS
TEST MODE See item 2.2 TEST VOLTAGE  |DC 300V
ENVIRONMENTAL | 21.2deg. C, 51% RH o
CONDITIONS 101.3kPa TESTED BY: Heise

Direct Discharge Application

B : Test Result of Test Result of
Test Level (kW) | Polarity Test Point Contact Discharge | Air Discharge|
4 +- All Metal Part A N/A
8 +- All Non-metal Part N/A A
Indirect Discharge Application
Discharge Level 3 ] Test Result of Test Result of
(kV) Polarity Test Point HCP VCP
4 +- HCP&WCP A A

NOTE: A: There was no change compared with initial operation during the test.
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4.3 RADIATED, RADIO-FREQUENCY, ELECTROMAGNETIC FIELD

IMMUNITY TEST (RS)
4.3.1 TEST SPECIFICATION

Basic Standard: IEC 61000-4-3

Frequency Range: 80-1000MHz, 1400-2000MHz, 2000-2700MHz
Field Strength: 10VIm, 3Wim, TVim

Modulation: 1kHz Sine Wave, 80%, AM Modulation
Frequency Step: 1 % of fundamental

Polarity of Antenna: Horizontal and Vertical

Antenna Height: 1.5m

Dwell Time: at least 3 seconds

4.3.2 TEST INSTRUMENTS

Equipment Manufacturer [Model No. Serial Ho. Last Cal. Hext Cal.
Signal Generator __ |Agilent NS1B1A MY50142530  |Nov. 01.13  |Oct 31.14
Antenna Log-Periodic| CORAD ATREOMBG 0337307 /A NIA
Antenna Log-Periodic| CORAD ATSTOOMITG _ |0336821 NIA NIA
Switch Controller |CORAD SC1000 0337343 NIA NIA

RF Power Meter  |ESE 4242 13984 Nov. 0413 |Nov. 03,14
Power Sensor ESE S1011EMC 35716 Nov. 04,13 |Nov. 03,14
Power Sensor ESE S1011EMC 35715 Nov. 04,13 |Nov. 03,14
E-Field probe Narda NBN-520 24031016 May 07,14 |May 06,15
Bower Amplifier ___ |TESEQ CBA1G-150 _ |T44029 NIA NIA
Power Amplifier __ [TESEQ CBA3G-100 _ [T44030 A NIA
Power Amplifier __ [TESEQ CBAGGDS0 _ [1041204 /A NIA

Dwal Directional

Coupler TESEQ C5a82 95208 Dec 23,13 |Dec. 22,14
Dwual Directional

Eoou TESEQ CE187 95175 Dec. 2313 |Dec. 22,14
EESL'IZ::@“”D“J TESEQ CPH-274F M251304-01  |Dec. 23,13 |Dec. 22,14
Test Software ADT TSET—RE—W'B NIA /A NI

MOTE: 1. The test was performed in RS chamber.
2. The calibration interval of the above teat instruments iz 12 months and the calibrations are
fraceable to CEPREIFCHINA, GRGT/CHINA and MIMICHIMA,.
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4.3.3 TEST PROCEDURE

Test Report No.: CE140508M005R1

The test procedure was in accordance with IEC 61000-4-3
a. The testing was performed in a fully-anechoic chamber.

b. The freauenczy ranrae is swept from 80 MHz to 1000 MHz, 1400MHz to 2000MHz,
2000MHz to 2700MHz with the signal 80% amplitude modulated with a 1TkHz
sine wave.

c. The dwell ime at each frequency shall not be less than the time necessary for
the EUT to be exercised and to respond, but shall in no case be less than'0,5s.

d. The field strength levels were 10V/m, 3V/m, 1%/m.

e. The test was performed with the EUT exposed to both vertically and honzontally
polarized fields on each of the four sides.

4.3.4 DEVIATION FROM TEST STANDARD

Mo Deviation
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4.3.5 TEST SETUP

EUT

|_control system

MOTE:

TABLETOP EQUIPMENT
The EUT ingtalled in a representative system as described in section 7 of IEC 61000-4-3 was placed
on a non-conductive table 08 meters in height. The system under test was connected to the power

and signal wire according to relevant installation instructions.

FLOOR STANDING EQUIPMENT

The EUT ingtalled in a representative system as described in section 7 of IEC 61000-4-3 was placed
on a non-conductive wood support 0.1 meters in height. The system under test was connected to the
power and signal wire according to relevant installation instructions.
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4.3.6 TEST RESULTS

TEST MODE See item 2.2 TEST VOLTAGE DC 300Y
ENVIRONMENTAL o
CONDITIONS 21.6deg. C, 57.5% RH| TESTED BY: Heise
Test Polarization of
Field Strength Frequency antenna Test Distance Test Remark
{Wim) Mate#1 (MHz) {Horlzpntal | {rm) Result
Vertical)
10 80 - 1000 Ha&V 3 A N/A
3 1400 - 2000 HaY 3 A NIA
1 2000 - 2700 HEN 3 A MIA
Mote™'-

Tested Israel Sl Frequencies 89,100,107, 144, 163,196,244, 315,434 460,600,525 545,880 MHz

MOTE: A: There was no change compared with initial operation during the test.
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Test Report Mo.: CE140508M005R1

4.4 ELECTRICAL FAST TRANSIENT/BURST IMMUNITY TEST (EFT)
4.41TEST SPECIFICATION

Basic Standard: IEC 61000-4-4
Test Voltage: Power Line: 2kV
Polarity: Positive & Negative

Impulse Frequency: S5kHz
Impulse Waveshape :  5/50 ns

Burst Duration: 15 ms
Burst Period: 300 ms
Test Duration: 1 min.

442TEST INSTRUMENTS

Equipment Manufacturer |Model No. Serial Mo,  [Last Cal. MNext Cal.
EFT Tesater HAEFELY PEFT4010 150546 May 17,14  |May 16,15
EFT Coupling Clamp  |HAEFELY P44 150407 May 17,14  |May 1615
Test Software HAEFELY SWPE4D10 1,22 [NIA i A

MOTE: 1. The test was performed in EMS Room 1.
2. The calibration interval of the above test instruments iz 12 months and the
calibraticns are traceable to CEPREVCHINA, GRGTICHINA and MIMACHIMNA.

44 3TEST PROCEDURE

Both positive and negative polarity discharges were applied.

b. The length of the “hot wire™ from the coaxial output of the EFT generator to the
terminals on the EUT should not excead 0.5 meter £ 0.05 meter.

. The duration time of each test sequential was 1 minute.
d. The transientburst waveform was in accordance with IEC 61000-4-4, 5/50ns.

4.4 4DEVIATION FROM TEST STANDARD

Mo deviation.
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44 5TEST SETUP

ALeTghh It cpearsiio |5 M iec! pan

Gurd rodamnos plana

HOTE:

TABLETOP EQUIPMENT
he ﬁ!&ﬁﬁm conzisied of a wooden table standing on the Ground Reference Plane and should

be located D.1m +- 0.01m above the Ground Reference Plane.

The GRP consisted of a sheet of aluminum (&t least 0.25mm thick and 2.5m sgquare) connected to

the protective grounding system. A minimum distance of 0.5m was provided n the EUT and

the walls of the laboratory or any other metallic structure.

FLOOR STANDING EQUIPMENT . . . .
he EUT installed in a represemative system as described in section 7 of IEC 61000-4-4 and its

cables, were izolated from the Ground Reference Plane by an insula‘tiw support that is 0_1-meter
thick. The GRP consisted of a sheet of aluminum (at least 0.25mm thick and 2.5m square) connected
o the protective grounding system.
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446 TEST RESULTS

TEST MODE See item 2.2 TEST VOLTAGE |DcC 300V
Egﬂgﬁ%ﬂimm 21.5deg. C,582% RH | TESTED BY: Heise

Pulse Voltage 2 kv __ kv ___ kv ___ kv
Pulse Polarity + = + - + - + -
L A A ! f / ! ! !
M A A ! f / ! ! !
PE A A i ! / ! i !
L+M A A i ! / ! i i
L+PE A A i ! / i i i
N+PE A A i ! / ! i !
L+N+PE A A ! ! / ! / !
DC Line A A i ! / ! i !

NOTE: A: There was no change compared with initial operation during the test.
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4.5 SURGE IMMUNITY TEST
4.5.1 TEST SPECIFICATION
Basic Standard: IEC 61000-4-5
Wave-Shape: Combination Wave
1.2/50 us Open Circuit Voltage
8 120 us Short Circuit Current
Test Voltage: AC Power Line: Line to Line: 1kV
Line to PE:2kV
Signal Line: 1kV
DC Power Line: Line to Line:0.5kV
Line to PE:0.5kV
Surge Input/Output: L-N&L-PE&N-PE, RJ 45 Line
Generator Source 2 ohm between networks
Impedance: 12 ohm between network and ground
Polarity: Positive/Negative
Phase Angle: 0° /90°/180°/270°
Pulse Repetition Rate: 1 time / 60 sec.
Number of Tests: 5 positive and 5 negative at selected points
4.5.2TEST INSTRUMENTS
Equipment Manufacturer |Model No. Serial No. [Last Cal. Next Cal.
Combination wave Module [TESEQ AG CDN 3061 1361 Feb. 17,14 |Feb. 16,15
Telecom Surge Module TESEQAG xﬁﬂ 1404 Feb. 17,14 |Feb. 16,15
CDN TESEQ CDN HSS-2  |34275 Nov.06, 13  |Nov.05, 14
CDN TESEQ CDN 118 30741 Nov.06, 13 |Nov.05, 14
CDM
Test Software TESEQ 3061 0002.30 1361 N/A N/A
HVM
Test Software TESEQ 3060_0002.30 293 N/A N/A
NOTE: 1. The test was performed in EMS Room 1.
2. The calibration interval of the above test instruments is 12 months and the
calibrations are traceable to CEPREICHINA, GRGT/CHINA and NIM/CHINA.
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4.5.3 TEST PROCEDURE

a. For EUT power supply:

The surge is to be applied fo the EUT power supply terminals via the capacitive
coupling network. Decoupling networks are required in order to avoid possible
adverse effects on equipment not under test that may be powerad by the same
lines, and to provide sufficient decoupling impedance to the surge wave. The
power cord between the EUT and the coupling/decoupling networks shall be 2
meters in length (or shorter).

b. Fortest applied to unshielded unsymmetrically operated interconnection lines of
EUT:
The surge is applied to the lines via the capacitive coupling. The coupling /
decoupling networks shall not influence the specified functional conditions of the
EUT. The interconnection line between the EUT and the coupling/decoupling
networks shall be 2 meters in length (or shorter).

c. Fortest applied to unshielded symmetrically operated interconnection /
telecommunication lines of EUT:

The surge is applied to the lines via gas arrestors coupling. Test levels below the
ignition point of the coupling arrestor cannot be specified. The interconnection
line between the EUT and the coupling/decoupling networks shall be 2 meters in
length (or shorter).

4.5 4 DEVIATION FROM TEST STANDARD
Mo deviation.

4.5.5TEST SETUP

Combination AU Pewer Line jif any)
Wave Generator Sapmeal Lise (i sa)
Coupling & EUT
DecouplineNetwork  Ha2m.
| — | ]

Mo 34, Chemmulu Section, Guantai Rd_, Houjie
Towsn. Dongguan City,

Tel: +58 T80 8580 5856

Bureau Veritas Shenzhen Co., Ltd. Fax: +55 T80 3503 1080

0g Branch Guangdong 523842, China Email: cusiomersarvice dpffcn bureauseritas. com
Page 50 of 68 Report Version 1

Bureau Veritas Shenzhen Co., Ltd.

Dongguan Branch Houjie Town, Dongguan City, Guangdong Fax: +86 769 8599 1080

523942, China Email: customerservice.dg@cn.bureauveritas.com
Page 133 of 176 TEST REPORT G83/2 VER.O

‘ No. 34, Chenwulu Section, Guantai Rd., ‘ Tel: +86 769 8593 5656


mailto:customerservice.dg@cn.bureauveritas.com

Report No.: PVUK140508N005
@
Test Report Mo.: CE140508M005R1

4.5.6 TEST RESULTS

TEST MODE See item 2.2 TEST VOLTAGE |OCcC 300V
Egﬂgﬁjh;}h:]iNTAL 21.5deg. C, 59.2% RH | TESTED BY: Heise
ACIDC Power ports
Woltage tkﬂ”fﬂ:&“’p&oi\‘ngmp‘;ﬁg o | s0° | 180° | 270 | DC Power Port
! - T
2 | e =
B B B B
nE N
Signal ports and telecommunication ports.
V‘E‘LE]QE Test Point | Polarity | Test result \*"E'Efr?e Test Point | Polarity | Test result
! ! I i ! 1 - !

NOTE: A: There was no change compared with initial operation during the test.
B: During test, EUT stopped grid, and could automatically return to normal
after test.

Mo 34, Chemmulu Section, Guantai Rd_, Houjie
Towsn. Dongguan City,

Tel: +58 T80 8580 5856

Bureau Veritas Shenzhen Co., Ltd. Fax: +55 T80 3503 1080

Dongguan Branch Guangdong 523242, China Email: cusiomersarvice dpffcn bureauseritas. com
Page 51 of 68 Report Version 1

Bureau Veritas Shenzhen Co., Ltd.

Dongguan Branch Houjie Town, Dongguan City, Guangdong Fax: +86 769 8599 1080

523942, China Email: customerservice.dg@cn.bureauveritas.com
Page 134 of 176 TEST REPORT G83/2 VER.O

‘ No. 34, Chenwulu Section, Guantai Rd., ’ Tel: +86 769 8593 5656


mailto:customerservice.dg@cn.bureauveritas.com

)

jebmnEAU]

Report No.: PVUK140508N005

Test Report Mo.: CE140508M005R1

4.6 IMMUNITY TO CONDUCTED DISTURBANCES INDUCED BY RF
FIELDS (CS)

4.6.1 TEST SPECIFICATION

@

Basic Standard: IEC 61000-4-6

Frequency Range: 0.15 MHz - 80 MHz

Field Strength: 10Wrms

Modulation: 1kHz Sine Wave, 80%, AM Modulation
Frequency Step: 1 % of fundamental

Coupled Cable: Power Mains & DC Power Line
Coupling Device: CDN-M3({3 wires) & Clamp

4.6.2TEST INSTRUMENTS

Equipment Manufacturer Model Ho. Serial Ho. Last Cal. HNext Cal.
Signal Generator_|RohdeSSchwarz__|SMEDS B20408/006  |Oct15.13  |Oct 14, 14
CDN Luthi LB01M2M3__|2015 Oct18.13  |Oct 17.14
CON{AUX) TESEQ CONMOIE 97452 Nov. 2013 |Nov. 19,14
CDN TESEQ T200A 26044 Apr 0B.14 _ |Apr 07,15
CDN TESEQ T400A 26536 Apr 0814 |Apr. 07.15
CDN TESEQ STO8A 32256 Apr 08,14 |Apr. 07,15
6dB SOWat HUBER+SUHNER  |5006.17.0005  |303688 Oct1513  |Oct.14.14
Aftenuator T o T
Signal Amplifier __|HAEFELY PAMEZ50 149504 NA NA
Blectromagnetic |, , 4 EM1D1 35640 Oct1613  |Oct15,14
Injection Clamp

CIS Test System |[HAEFELY WinPAME NSEMCODZ _|NIA NIA

Test Software  |ADT ET;”‘DT—CS—W- NIA NIA NIA

NOTE: 1. The test was performed in C5 test room.
2. The calibration interval of the above test instruments iz 12 months and the
calibrations are traceable to CEPREICHINA, GRGTACHINA and MIMACHIMA.
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4.6.3TEST PROCEDURE

a. The EUT shall be tested within its intended operating and climatic conditions.

b. An artificial hand was placed on the hand-held accessory and connected to the
ground reference plane.

c. The test shall be performed with the test generator connected to each of the
coupling and decoupling devices in turn, while the other non-excited RF input
ports of the coupling devices are terminated by a 50-ohm load resistor.

d. The frequency range is swept from 150 kHz to 80 MHz, using the signal level
established dunng the setting process and with a disturbance signal of 80 %
amplitude. The signal is modulated with a 1 kHz sine wave, pausing to adjust the
RF signal level or the switch coupling devices as necessary. Where the
frequency is swept incrementally, the step size shall not exceed 1 % of the
preceding frequency value.

e. The dwell time of the amplitude modulated carrier at each frequency shall not be
less than the time necessary for the EUT to be exercised and to respond, but
shall in no case be less than 0.5 s. The sensitive frequencies (e.g. clock
frequencies) shall be analyzed separately.

f. Attempts should be made to fully exercise the EUT during testing, and to fully
interrogate all exercise modes selected for susceptibility.

4.6.4 DEVIATION FROM TEST STANDARD

Mo deviation.
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4.6.5TEST SETUP

e

Y
0.5m

0, 1r= L =0.3m

~ AF1 -
Mains

1[

Mains

Unscraanad AE1

multi-wire |
cable ]
X

I
aoner’© whchonClanpl

A
Ground Reference Plane

Test
Generator

NOTE: The EUT clearance from any metallic obatacles shall be at least 0.5m.
All non-excited input ports of the CDNs shall be terminated by S0} loads.

MOTE:

FLOOR-STANMDING EQUIPMENT

The equipment to be tested is placed on an insulating support of 0.1 meters height alxove a ground
reference plane. All relevant cables shall be provided with the appropriate coupling and decoupling
devices at a distance between 0.1 meters and 0.3 meters from the projected geometry of the EUT on

the ground reference plane.
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4 6.6 TEST RESULTS
TEST MODE See ltem 2.2 TEST VOLTAGE DC 300
ENVIRONMENTAL 22 5deg. C, 56.6% RH TESTED BY: Hei
CONDITIONS 0GBy 5e Frese
Test
Volta jecti
[wge Frequency Tested Line I':l:;t‘r:‘t:ij" Test Result Remark
Mote®™ (MHz)
10 0.15-80 AC Mains COMN-M3 Mi&
10 0.15-80 DC line Clamp Mi&
Mote®: Tested lerasl SIl Frequencies 0.2,0.53.1,1.5.7.1,13.56,21,27.12.40.68 65,68 MHz
NOTE: A: There was no change compared with initial operation during the test.
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4.7 POWER FREQUENCY MAGNETIC FIELD IMMUNITY TEST
4.7.1 TEST SPECIFICATION

Basic Standard: |IEC 61000-4-3
Frequency Range: 50Hz, 60Hz

Field Strength: 30A/m

Observation Time: 5 minute

Inductance Coil:  Rectangular type, Tmx1m

4.7.2 TEST INSTRUMENTS

Equipment Manufacturer Model No. Serial No. Last Cal.  |Next Cal.
Magnetic Field Tester HAEFELY MAG100.1 150579 Oct 18,13 [Oct 1714
Test Software MIA MiA Mi& A MIA

MOTE: 1. The test was performed in Shielding Room 843,
2. The calibration interval of the above test instruments is 12 months and the
calibrations are traceable to CEPREICHIMA, GRGTACHINA and MIMACHIMA.

4.7.3 TEST PROCEDURE

a. The equipment is configured and connected to satisfy its functional
requirements.

b. The power supply, input and output circuits shall be connected to the sources of
power supply, control and signal.

c. The cables supplied or recommended by the equipment manufacturer shall be
used. 1 meter of all cables used shall be exposed to the magnetic field.

4.7.4 DEVIATION FROM TEST STANDARD

Mo Deviation
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4.7.5 TEST SETUP

Test

Generator  f—i :

EUT

Report No.: PYUK140508N005

NOTE:

TABLETOP EQUIPMENT

The equipment shall be subjected to the test magnetic field by using the induction coil of standard
dimension (1 m x 1 m). The induction coil shall then be rotated by 90 degrees in order to expose the

EUT to the test field with different orientations.
FLOOR-STANDING EQUIPMENT

The equipment shall be subjected to the test magnetic field by using induction coils of suitable
dimensions. The test shall be repeated by moving and shifting the induction coils, in order to test the
whole volume of the EUT for each orthogonal direction. The test shall be repeated with the coil shifted
to different positions along the side of the EUT, in steps corresponding to 50 % of the shortest side of
the coil. The induction coil shall then be rotated by 90 degrees in order to expose the EUT to the test

field with different crientations.
2 Veritas Shenzhen Co., Ltd. M.M.mmmwmamm,.wie
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4.7.6 TEST RESULTS

TEST MODE See [tem 2.2 TEST VOLTAGE DC 300V
ENVIRONMENTAL | _ .
CONDITIONS 22deq. C. 59% RH TESTED BY: Heise
MAGNETIC FIELD
DIRECTION TESTING RESULT REMARK
X - Axis A 304 m
Y - Axis A 304 m
£ - Axis A 304/ m

NOTE: A: There is no change compared with the initial operation during the test.
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5 PHOTOGRAPHS OF THE TEST CONFIGURATION
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RADIATED EMISSION TEST
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HARMONICS EMISSION TEST &
VOLTAGE FLUCTUATIONS AND FLICKER TEST

ESD TEST
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6 APPENDIX A- MODIFICATIONS RECORDERS FOR
ENGINEERING CHANGES TO THE EUT BY THE LAB

No any modifications were made to the EUT by the lab during the test.

—END--
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SOFAR 3000TL:
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Enclosure bottom view
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Control board solder side view
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Display board solder side view
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Test Equipment list
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Equipment Internal No. Manufacturer Type Serial No. Last Calibration
Power Analyzer | A4080002DG | YOKOGAWA WT3000 91M210852 Mar. 12, 2014
AC Source A7040019DG Chroma 61512 61512000439 | Monitored by Power
Analyzer
AC Source A7040020DG Chroma 61512 61512000438 Mon't%rr‘fadlybzgower
DC Simulation | »2040015pG Chroma 62150H-1000S | 62150EF0048g | Monitored by Power
Power Supply Analyzer
DC Simulation | »2040016DG Chroma 62150H-1000S | 62150EF00490 | Monitored by Power
Power Supply Analyzer
Four Channel A4089003DG Tektronix DP0O4104B C010624 Oct. 17, 2013
Digital
Phosphor
Oscilloscope
Current
A1060007DG | YOKOGAWA CT200 1130700012 Jan 20, 2014
transducer
RLC Load A7150027DG Qunling ACLT-3803H | 93v002869 Mon'tirﬁgy%fower
gi%gfscwe A4089010DG Tektronix TPP1000 C008228 Dec. 20, 2013
gi%gfscwe A4089011DG Tektronix TPP1000 C008229 Dec. 20, 2013
LCR Hitester A1060006DG HIOKI 3535 120112505 Mar. 06, 2014
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